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Many technology education departments are moving from the traditional method of
instruction to amodular based type of instruction. There are many modules that are available for
schools to implement and many vendors to choose from. The problem for the technology
education teacher, who is implementing a modular technology classroom, is deciding what
modules meet the standards for technology education. The modular classroom isarelatively
new concept in technology education. The introduction of standardsis also new to technology
education in Wisconsin.

The purpose of this study isto evaluate how well commercially prepared modules meet

Wisconsin Model Academic Standards for Technology Education, published by the Wisconsin

Department of Public Instruction (1998). There are two main reasons this research isimportant.
First, modules are relatively new to technology education. Secondly, academic standards have
recently been released for technology education by the Wisconsin DPI. Many technology
education departments across the state are implementing modular classrooms. This study will be
helpful to those schools in determining which commercially prepared modules best meet the

standards for technology education.



The Wisconsin Model Academic Standards for Technology Education are broken into
four main content standards: Human Ingenuity, Systems, The Nature of Technology, and The
Impact of Technology. These categories each contain performance standards that students
should meet by the end of the fourth, eighth, and twelfth grades. Because of the many vendors
of technology modules, only one vendor was selected. Lab-Volt, Inc. was chosen for the study
because of their prevalence in Wisconsin. The modules that are used in their middle school
course, caled tech design, were chosen for this study. The competencies for each module were

evauated as to whether they met the Wisconsin standards.
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CHAPTER |
Introduction

Many technology education departmentsin public schools today are transforming their old
industrial arts rooms into modular style learning centers, and teachers of technology education
today are using different strategiesto teach. A current method in use today is the modular
approach to instruction. According to Welty (1995), "In order to update technology education in
secondary schools, amodular approach using Individualized Instructional Materials (I11IMs) is
being implemented across the country” (p. 321). The modular approach exposes the student to
many areas of technology. Many of the modules use knowledge learned in other subject areas
such as reading, math, and problem solving. An exampleisafluid power module. In this
module, the student must use math to calculate the force of the fluid. Reading comprehensionis
also necessary throughout all modules. The students must follow detailed technical instructions
on how to complete activities in the module. According to Daugherty and Foster (1996, March),
the modular approach in technology education is *an exciting, efficient, and effective student-
centered means of introducing students to a variety of broad technological concepts’ (p. 28).
They also go on to say that many of the modules that are used encourage the integration of
school subjects with technology.

Many technology education departments have one or more classes in exploring technology.
These classes are introductory experiences in technology education and may be based on the
modular approach. The class consists of about twelve to seventeen modul es depending upon the
size of the class. Students work in pairs at each module for a period of time that is dependent

upon the length of the school term. For a semester course, they would spend two weeks at each



module. The modules are designed to teach one or more of the areas of technology, which are
communications, transportation, construction, and manufacturing. The modules al use [IMsto
accomplish their objectives.

Computers are a component of most modules. Much of the work is done on the
computer. For example, in amodule dealing with Computer Aided Design, the students would
use only the computer to construct adrawing. However, in arobotics module the computer is
used to control the robot as well as for completing assignments. Most modules have adaily
activity that must be completed by the student. At the end of the two weeks, the student would
take atest on the material covered.

The modular classroom isrelatively new to technology education. According to Welty
(1995), "The adoption of modular programs using IIMs in secondary education is still in the
developmental stage’ (p.12). The implementation of modular classrooms has taken place with
the movement from industrial arts to technology education. Some schools have removed all
metals, woodworking, and auto fundamentals courses in exchange for this type of format.

A technology education course that uses modules relies on computer-assisted instruction
(CAl). CAlisrelatively new to education in general. Many of the modules in technology
education rely on the computer. The success and failure of a module can be attributed to how
well CAl performsin the classroom. According to Wang and Sleeman (1993), "When used as
an educational supplement to the teacher and/or the text, the computer may: Motivate students;
teach logic; apply knowledge learning in class; test a student's maximum ability; prepare and
develop tests; allow practice for the slow learner; and actively involve the student in the learning

process’ (p. 341). However, there may be some drawbacks to relying on the computer in the



classroom. Some researchers have argued that a computer is a vehicle that delivers instruction
but does not itself affect student achievement (Wang & Sleeman, 1993).

There are basically two ways to obtain modules. Oneisto purchase amodule. There are
numerous vendors from which to select amodule. When amodule is purchased, the curriculum
and equipment are included in the purchase. The teacher becomes a facilitator in setting up the
module and maintaining it. There are dozens of modules to choose from.

Another method of implementing a module is for the teacher to create it himself or herself.

Daugherty and Foster state in The Technology Teacher (1996, March), “A number of

technology teachers have utilized these many resources and have devel oped modules that fit the
idiosyncrasies of the teachers, community, and students. This powerful strategy allows teachers
to use professional knowledge to develop what is best for their students and for the individual
classroom dynamics. If teachers have the time and ability, a module devel oped especialy for
their studentsis the most effective”

(p. 27). Many classes using the modular approach involve this type of module.

With a multitude of options available to the teacher when designing a modular class, it can
be difficult to decide what modules should be part of the curriculum. 1t can be difficult for the
technology education teacher to decide on what criteria to base his/her decision on for a
purchasing amodule. Currently, there isa movement to develop standards in public education.
According to Galluzzo (1996, Spring), “Over the past few years, state and national |eaders have
expressed concern over attempts to reconfigure schools toward a more results-oriented
enterprise” (p. 12). Performance standards in education are the result of what the student has
learned. Standards are being developed or have been developed for technology education. The

State of Wisconsin Department of Public Instruction has recently released its standards for



technology education. Other organizations, such as the American Association for the
Advancement of Science also have standards for technology education. How well commercially
prepared modules meet technology education standards should be a major determining factor for
using them in the classroom. However, there is no research into how well modules meet
technology education standards.

Problem Statement

The modular classroom isarelatively new concept in technology education. Also new to
technology education, in Wisconsin, is the introduction of standards. Research needs to be done
to determine whether commercially prepared modules meet the standards set forth by the
Wisconsin Department of Public Instruction for technology education.

Purpose of Study

The purpose of this study isto evaluate the technology education modules from a specific
company and how well they meet the Wisconsin Model Academic Standards for Technology
Education. There are two main reasons this research isimportant. First, modules are relatively
new to technology education. Second, academic standards have recently been released for
technology education by the Wisconsin Department of Public Instruction. Many technology
education departments across the state are implementing modular classrooms. This study will be
helpful to those schools in determining which modules best meet the standards for technology
education. According to John Bensen, Wisconsin State Superintendent of Schools, "It must be
stressed that these standards are not intended to limit local districts. Instead they are amodel to

be met or exceeded" (Wisconsin's Model Academic Standards For Technology Education, 1998,

p. V). Sinceloca schools must meet or exceed these standards, research needs to be done to

analyze how well modules meet academic standards. Because many technology education



teachers are pressed for time, many utilize the commercialy prepared modules.

The Wisconsin Model Academic Standards for Technology Education are broken into
four main content standards. Thefirst category isthe "Nature of Technology." This category
deals with the understanding that technology is an extension of human capability. The next
category is"Systems." Systems are made up of individual components, and each component
affects the operation of the system and its relationship to other systems. The third category is
"Human Ingenuity.” This category parallels the problem-solving process. The last category is
the "Impact of Technology." This category deals with the environment and how technology

impactsit. These categories will become a basis for the objectives for this paper.

Research Objectives

1.) Doesthe module meet the performance standards dealing with the Nature of Technology?
2.) Does the module meet the performance standards for Systems?

3.) Does the module meet the performance standards for Human Ingenuity?

4.) Does the module meet the performance standards for Impact of Technology?

Significance of the Problem

Many technology education departments in schools across the State of Wisconsin and the
country are transforming their departments from the traditional industrial arts setting to the
modular instruction format. When teachers use the traditional method of teaching, they can
change their own curriculum in order to meet academic standards. However, when teachers
purchase a module to be part of amodular classroom, they need to know how well that module
meets technology education standards. Thisis because with most purchased modules, the

curriculum is purchased with the equipment. The teacher has little or no control over tailoring



the curriculum to meet the standards. This study will at least provide some analysis of how well

afew modules meet some part of the academic standards for technology education.

Limitations

1. There are many vendors for technology education modules. There are a tremendous number
of modulesthat are available from each vendor. Because of the time limitations of this study,
only one vendor was evaluated. Other technology education module vendors may address
the Wisconsin standards more or less frequently.

2. The evauation of the competencies and whether or not they meet performance standardsis a
subjective judgement. Deciding whether a competency meets a performance standard
involves some subjective decisions. Others may disagree with the decisions that were made.
One module may ask the student to perform an objective that comes close to meeting a

standard, but does not entirely meet it.



CHAPTERII

Review of Literature

The following review of literature will deal briefly with the evolution from industrial arts
to technology education and the definition of technology education. It will also look at the
national and state standards on technology education and how they relate to evaluating individua
modules that make up amodular classroom. Also covered will be a description of the ongoing
debate as to the effectiveness of modulesin the technology education classroom. The different
sources of modules will also be discussed. Finally, an example of how modules may be

evauated is discussed.



Many schools across the United States have moved to technology education, and many
are still in theindustrial artsera. The schools till in the industrial arts era emphasize the tools,
materials, and processes of woods, metals, drafting, et cetera. The laboratoriesin the industria
arts classroom include the traditional "shop" machinery such asthe drill press, arc welder, table
saw, and others. These programs differ from technology education in that much of their
concentration is to develop skills in the students that may be used in a post-secondary education.
Some schools have moved to adual program that includes both technology education and
industrial arts. In many cases the technology education part includes the modular classroom
where students obtain a wide experience in construction, manufacturing, communication, and
transportation. This allows many schools to continue to offer the classes that teach students how
to repair automobiles, build cabinets, and weld. At the same time, the modular class allows the
students to learn about the latest technology such as CAD, lasers, desktop publishing, computer
controlled-machining, and others. However, many schools are completely eliminating their old
industrial artsfacilities and converting to a technology education curriculum. Technology
education programs differ from industrial arts programsin that they go beyond skill acquisition.
According to Zuga (1987), “Industrial technology education programs prepare students to
function in our technological society. They provide application and immediate relevance to
principlesin math, science, and other subject areas. They focus on the development and
application of industrial technologies, and they devel op students who are self-learners and
problem solvers, as well as self-reliant and productive members of society” (p.53).

There are four instructional approaches that are typically used in technology education.
One of the approaches is the problem-solving approach. In this method, students use problem-

solving techniques to find creative solutions to problems that are technological by nature. An



example of thisis having students design a bridge that will support a certain amount of weight,
using only specific materials and methods. Another approach is the integrated approach where
knowledge learned in other subject areasis used to solve technological problems. It emphasizes
the integration of other subject areas in technology and how technology impacts other areas as
well. In many cases a technology education teacher may work with a teacher from another
subject to teach part of or a whole technology education course.

A third method of teaching technology education is the industrial arts approach, which
was mentioned earlier. According to the American Council on Industrial Arts Teacher Education
(1979), thisis a body of related subject matter organized for the development of understanding
about all aspects of industry and technology, including learning experiences involving activities
such as experimenting, designing, constructing, evaluating, and using tools, machines, materials,
and processes. The fourth and last approach is the modular approach. Again, thisisan
individualized, self-paced unit of instruction that allows students to use current technologies to
learn independently.

In astudy done by Foster and Wright (1997), leaders in technology education were
surveyed to discover the most preferred approach to teaching technology education. The goal for
the study to wasto find out what types of delivery systems best taught technology to elementary,
middle, and high school students. The study surveyed 156 teachers from the American
Vocational Association's Technology Education Division (AVA-TED), the board of directors of
the International Technology Education Association (ITEA), the recipients of the ITEA's
Teacher Excellence Award, and leaders in the technology education departments from across the
United States. The results of the survey showed the modular approach being the most preferred

for the middle school.



10

Many people outside the discipline of technology education assume that the term
technology is the same as computer. Computers are in fact are a part of technology but only a
small part. Technology is the know-how that extends human potential and how people use
resources to meet their needs and wants. Wright describes technology as, "a body of knowledge
and actions, used by people to apply resources in designing, producing, and using products,
structures and systems to extend human potentia for controlling and modifying the natural and
human-made environment” (p. 53). The Wisconsin Department of Public Instruction (DPI),
(1998) defines technology as "the generation of knowledge and processes to develop systems
that solve problems and extend human capabilities’ (p. 12). Technology education is teaching
about the resources that people use to better themselves. Another definition of technology
education is given by Wright (1993), “Technology education is an educational program that
assists people to develop an understanding and competence in designing, producing, and using
technology products and systems, and in assessing the appropriateness of technological actions’
(p. 3). The definition of technology education is important because the creation of standards and
curriculum are based on that definition.

The 21% century will bring technology that is much more complex than we have today.
The generation that will live through this technological age will need the skillsto cope,
understand, and live with complex technology. In Wisconsin's Model Academic Standards for
Technology Education, DPI defines technology education as, “The need for literacy about this
human effort, that is, the development and use of technical means, is the role of technology
education” (p. 12). Technology education is not a required subject in most schools as are math,
science, and socia studies. However, the technology in use today is much more complicated

than was taught in the industrial arts era. In the past ten years, organizations have been
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researching and publishing what students should know about technology by the time they leave

public education. Among these arethe ITEA, the Project 2061 of the American Association for

the Advancement of Science, and individual states. Many educators and others feel that

technology should be arequired subject in public schools, and it isin many schools. The

exploring technology course is arequirement for many middle schools.

The definition that Wright givesin the article previously mentioned can almost be

extended to become a set of standards. He goes on in the article to describe a set of

competencies that atechnology education program should achieve (p. 4). They include the

following:

Select appropriate technological products and services to meet personal and group needs.
Effectively communicate technological information and ideas.

Describe technology in ahistorical and evolving society context.

Use problem solving, decision making, invention, and innovation to design technological
devices and systems.

Effectively use tools, materials, and machines to produce technological devices.
Appropriately select, operate, maintain, and dispose of technological devices.

Assess the personal, social, economic, and environmental impacts of technology.

Use appropriate personal skillsin participating in the technological society as a

citizen/voter, consumer, and worker.

These examples of competencies are included because they can become criteria by which

teachers evaluate a specific module. Many of these same themes are found in the standards that

have been developed for technology education.
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Standards published by the American Association for the Advancement of Science

(AAAYS) can be seenin their publication, Project 2061: Benchmarks for Science Literacy (1993).

There are some who say there should be a global standard. According to Rogers (1992), “In
anticipation of increasingly sophisticated global communication systems and opportunity for
movement from one state or country to another, thereis a strong case for developing an
international curriculum that will seek to establish networks of fellowship, mutual respect and
understanding. Technology would be a key component of thisinitiative” (p.4). Technology is
transforming the world into a much smaller realm. Communication across the world takes no
longer than across the street.

The first publication by the AAAS was entitled Project 2061: Science for All Americans

(SFAA). Recently (1993) they have released a companion to that document called Benchmarks

for Science Literacy, recommending what all students should know and be able to do in science,

mathematics, and technology by the time they graduate from high school. The benchmarks
specify how students should progress toward science literacy, recommending what they should
know and be able to do by the time they reach certain grade levels. They can be found in print as
well as on the World Wide Web at project2061.aaas.org/tool s’/benchol/bolframe.html. There are
twelve benchmarks which include the following: The nature of science, the nature of
mathematics, the nature of technology, the physical setting, the living environment, the human
organism, the human society the designed world, the mathematical world, historical perspectives,
common themes, and habits of the mind. The benchmark for technology is broken into three
categories with guidelines for what the students should know at the end of each grade level. The

guidelines that are given for the end of the eighth and twelfth grade will be discussed here.
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Thefirst category under the benchmark for technology deals with Technology and
Science. Project 2061 describes this as "Technology has economic, socia, ethical, and aesthetic
ramifications that depend on where it is used and on peopl€'s attitudes towards its use.”

The benchmarks that the students should know at the end of each grade deal with the relationship
between technology and science. For instance, a benchmark that students should know by the
end of the eighth grade is "Engineers, architects, and others who engage in design and
technology use scientific knowledge to solve practical problems. But they usually have to take
human values and limitations into account aswell." A benchmark for the end of twelfth grade s,
"Technological problems often create a demand for new scientific knowledge, and new
technologies make it possible for scientists to extend their research in new ways or to undertake
entirely new lines of research. The very availability of new technology itself often sparks
scientific advances." The benchmarks at the end of each grade level stress the importance of
how much technology relies on science and science on technology.

The next category under the benchmark for technology is called Design and Systems.
This category deals with how people design instruments, machines, structures, and systems with
limitations put on them by time, money, law, morality, and insufficient information. Thereisa
reliance on the problem-solving process and how students are able to gather information, define
the problem, develop alternatives, implement ideas, and assess their solution. Students need to
be able to put their ideas on paper in both words and drawing, and record their results during the
problem-solving process. One of the benchmarks for the end of the eighth grade is that the
students should know that "Almost al control systems have inputs, outputs, and feedback. The
essence of control is comparing information about what is happening to what people want to

happen and then making appropriate adjustments. This procedure requires sensing information,
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processing it, and making changes. In amost all modern machines, microprocessors serve as
centers of performance control." A benchmark for the twelfth grade is that students should know
"In designing adevice or process, thought should be given to how it will be manufactured,
operated, maintained, replaced, and disposed of and who will sell, operate, and take care of it.
The costs associated with these functions may introduce yet more constraints on the design.”

The third category in the benchmark for technology deals with Issues in Technology.
This aspect of the benchmark for technology is concerned with the responsible use of technology
and deciding which technologies to use and develop, and how to use them. This category deals
with the students learning about the responsible use of technology and its alternatives, benefits,
risks, and limitations. One of the benchmarks students should know by the end of fifth gradeis
that "New technologies increase some risks and decrease others. Some of the same technologies
that have improved the length and quality of life for many people have also brought new risks."
A benchmark for the end of the twelfth grade is that students should know that "The human
species has a major impact on other species in many ways. Reducing the amount of the earth's
surface available to those other species, interfering with their food sources, changing the
temperature and chemical composition of their habitats, introducing foreign species into their
ecosystems, and altering organisms directly through sel ective breeding and genetic engineering.”

The use of modules in technology education is simply one way of delivering the
curriculum to the students. According to Jerome Moss (1987), “... the technological processes
selected for usein learning activities will vary among communities, as well as among and within
groups of students in the same community” (p.41). While there are different methods of

instruction, the purpose of this paper is to evaluate sel ected modules and how they meet the
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Wisconsin technology education standards. The purpose is not to evaluate different methods of
instruction.

Thisreview of literature presents various sources for standards that deal with technology
education. The purpose for including them is to illustrate how the Wisconsin standards share the
same themes with many others. Most of the standards have very common themes throughout
them. Many of the same performance standards can be found with simply different wording.
Therefore, it can be shown that the Wisconsin standards for technology education do not exist
aone but parallel very closely other standards. A review of existing standards is essential in
evaluating technology modules. Thisreview of different standards isimportant because thereis
not one accepted standard, but many standards tailored to a state or national organization. In
Ohio, for instance, the technology education approach is through the implementation of a

curriculum framework based on technology systems. In an article from The Technology Teacher

(1990, p. 8), these technology systems that make up their curriculum are communication
technology systems, physical technology systems, and bio-related systems.

Another set of national standards that is being developed for technology education is
written by the International Technology Education Association (ITEA). Through ITEA, the
National Science Foundation (NSF) and the National Aeronautics and Space Administration
(NASA) are funding the Technology for all Americans Project (TTAAP). This project is creating

adocument entitled Standards for Technology Education and will specify what students from K-

12 should be able to do in technology and will identify the knowledge and processes essential to
technology that should be taught and learned in school. ITEA isthe largest professional

educational association devoted to enhancing technology education through experiencesin
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schools, K-12. According to the executive summary of the document (p. 1), TFAAP was funded
to answer the following questions:
» What does every student need to know about and be able to do with technology?
* How should the articulated program in technology from K-12 be organized?
» Isthere astructure for teaching technology that can withstand the accelerating changein
our technological environment?

Despite the fact that there is not one nationally accepted standard for technology
education, it isimportant to select a standard for evaluating modules. According to Galluzzo
(1996, p. 14), “ Simply stated, standards provide the guidelines around which instruction should
be designed because they define the content knowledge and skills that practicing professionals
believe learners need.” There are many standards for all subject areas. Many of these standards
have common themes.

The Wisconsin DPI has developed standards for all subject areas that are taught
in Wisconsin public schools. By August 1, 1998, al public schoolsin Wisconsin were to have
academic standards in place for reading and writing, geography and history, mathematics and
science. Schools had the choice of developing their own or adopting those developed by the DPI.
These same subject areas define the range of knowledge that appears on the Wisconsin Student
Assessment System (WSAYS) test. However, the standards are much broader than the test itself
and are the framework for what appears on thetest. The DPI has also devel oped academic
standards they call " Standards across the Curriculum.” According to DPI, these are standards
that state what community members and employers want students to know when they graduate
from high school. These standards as published by the DPI are as follows and can be seen in

Wisconsin's Model Academic Standards for Technology Education:
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* Application of the basics.
* Ability to think.
e Skillsin communication.

* Production of quality work.

Connecting with community.

Standards are used in the manufacturing industry to ensure that the consumer gets the highest
quality product. The service industry also has also has standards for the highest level of service.
Standards in education are in place to strive for the highest level of learning. They provide
guidelines for teachers who are the main providers of student learning. Standards also provide
the public with clear expectations of what they can expect from students who graduate from
public schools. DPI breaks the technology education standards into four categories:

* Nature of technology

e Systems

* Human Ingenuity

» Impact of technology

These four academic standards are broken down into content standards and
performance standards. These are very important standards and as awhole are intended to be
tightly integrated into the curriculum. Thistight integration coupled with dedicated education
professionals leads to the highest level of education delivered to the students. The performance
standards are given for the fourth, eighth, and twelfth grade. Currently, student attainment of the
proficiency standard is evaluated by the technology education teacher. Thisis because thereis

no proficiency standard that is given for technology education by the DPI.
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The content standard for the Nature of Technology as published by the DPI is that
"Students in Wisconsin will understand that technology is an extension of human capability”
(1998, p. 4). Thisisconcerned with the idea that technology has existed as long as man has
walked the earth and has helped to shape the culture that we now livein. Technology allows the
world to become a much smaller place. Our use of technology shapes the world around us
including our society and our environment. According to the DPI, by the end of the twelfth
grade students will "Understand that humans are faced with moral and ethical issues because
technology is enabling very significant modifications to the natural world" (1998, p. 5).

The second academic standard deals with Systems and the content standard is that
"Students in Wisconsin will recognize that systems are made up of individual components and
that each component affects the operation of the systems and its relationship to other systems’
(1998, p.6). Technological systems are a part of our daily lives. Their sophistication and
influence allow usto enjoy the relatively inexpensive goods that are part of our society such as
food, clothing, and shelter. An example of a performance standard for the end of the twelfth
gradeisthat students will "Assess the impact new and improved products and services have had
on the quality of life; explain how the development of new tools, materials, and processes is
necessary to maintain and improve high productivity and quality” (1998, p. 7).

The third academic standard deals with Human Ingenuity. The content standard is that
"Students in Wisconsin will be able to define problems, gather information, explore options,
devise a solution, evaluate the outcome, and communicate the results’ (1998, p. 8). Humans
have always used technology to solve problems. These problems may concern a need or ssmply
awant. Thetechnologies that develop evolve, and from them come new technologies. A

performance standard for the end of the twelfth grade is that students will "Present adesign
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solution that accounts for production of a device; how the device would be operated, maintained,
replaced, and disposed of;; and, who will sell and manage it" (1998, p. 9).

The content standard for the Impact of Technology is " Students in Wisconsin will
understand that technology affects society and the environment in ways that are both planned and
unplanned and desirable and undesirable” (1998, p.10). This content standard is broken down
into performance standards that concentrate on teaching the students the benefits and problems
that technology can bring. There is a concentration on teaching the students that they have
choices on how we use technology, that it is not something that just happens. An example of this
is a performance standard for the end of the twelfth grade. The students will "Know how the
effects of a given technology may be unacceptable under one set of circumstances but acceptable
under adifferent set of circumstances" (1998, p. 11).

Standards are quite new to technology education in the State of Wisconsin. Also, quite
new to technology education is the use of modulesto deliver instruction. The use of modulesin
the classroom is a definite departure from the traditional style of teaching where the teacher
talks, and the students listen. Modules use a number of resources to provide learning to the
student, including computers, television, electronic equipment, machinery, and project boards.
Student learning is very much self-directed with the teacher providing support and guidance.

The modular classroom follows many of the "Common Recommendations of National

Curriculum Reports’ found in Best Practice: New Standards for Teaching and Learning in

America’s Schoals.

The recommendations discuss what is needed less and what is needed more in public
schools. A few examples of what the authors say we need less of include:

* Whole-class teacher-directed instruction (e.g. lecturing).
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* Student passivity: Sitting, listening, receiving, and absorbing information.
* Presentational, one-way, transmission of information from teacher to student.
* Rote memorization of facts and details.

Examples of what the authors say is needed more in public schools include:

Diverseroles for teachers, including coaching, demonstrating , and modeling.

Experiential, inductive, hands-on learning.
» Activelearning in the classroom, with al the attendant noise and movement of students
doing, talking, and collaborating.
» Cooperative, collaborative activity; developing the classroom as an interdependent
community.
* Reliance on teachers' descriptive evaluations of student growth, including
observational/anecdotal records, conference notes, and performance rubrics.
Thereislittle doubt that what is discussed here is what takes place in the modular classroom.
Learning is more student-centered.
Thereis current debate as to whether modules are effective in delivering the curriculum

of technology education. According to the Journal of Industrial Teacher Education (1996),

“Since 1985, increasing numbers of industrial teacher education programs have been preparing
educators for modular technology education laboratories’ (p.93). The criticism of the extensive
use of these modulesis that many of the modules are non-skill and do not lead to the
development of skillsin industrial processes. Intheindustrial arts classroom, students may take
the entire semester or year to create a cabinet or rebuild an engine. During thistime they are

learning the specific skills that could be transferred to the job market. In amodular class, the
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students may work on each module for only afew days. This basically "scratches the surface" of
the topic and does not lead to any real skill development.

Modules of technology can also be compared to the teaching machines that had been
introduced as early as 1866. According to McMeem (1986), activity with the teaching machine
did not take place until the 1920s, when a psychologist named Sidney Pressey developed a
teaching machine that used buttons to give the students immediate feedback as to whether they
answered a question correctly. The machine consisted of multiple choice questions that were
keyed to a punchboard. The main characteristic of the teaching machines was that it provided a
sequence, a means of responding, and immediate knowledge of the results. Any method that
accomplished this was considered to be a teaching machine, including textbooks. B.F. Skinner,
an experimental psychologist, used much of Pressey's research to develop ateaching machine as
well. Skinner describes this teaching machine in the following excerpt. "This may suggest mass
production, but the effect upon each student is suprisingly like that of a private tutor...thereisa
constant interchange between program and student... the machine induces sustained activity.
Like a good tutor the machine insists that a given point be thoroughly understood before the
student moves on. Like a good tutor the machine presents just that material for which the student
isready. Likeaskillful tutor, the machine helps the student come up with the right answer.
Lastly, the machine reinforces the student for every correct response (1958, p. 971)." Skinner
saw the development of the teaching machine as a response to the increasing numbers of students
in classrooms. He felt that the use of teaching machines would restore important features of
personal instruction.

Modules of learning units have been used in education for quite some time. However,

the high technology packaged units today are much more prolific in our public schools and
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technology education departments. In 1939, Ruth Streitz from Ohio State University voiced her
concerns about the use of modules in technology education: "Blind following of dictates,
regardless of their sources, caused many teachers to buy ready-made units of work. The result
was a mail-order business with the buyer having no idea as to the purpose and function of his
purchases in relation to his particular group. It wasjust as easy to order aunit... asitisto order
acan of peas or acan of pineapple by a number, which indicates content. The canned unit
robbed the teacher and the pupils of the fun and intellectual stimulation, which comes from real
discovery and shared enterprises” (p. 258).

The first teaching machines that Pressey and Skinner pioneered started the movement that
istoday known as programmed instruction. Programmed instruction is a systematic method of
instruction. According to Rutkaus (1987, October), programmed instruction includes three
characteristics. Thefirst istask analysis which involves determining what knowledge and skills
are necessary to perform the task. The next characteristic of a unit of programmed instruction is
that it contains behavioral objectives. This describes what the students should actually be able to
do upon completion of the unit. The last characteristic is that programmed instruction uses
empirical testing and revision to test how well the courseis teaching. Until the development of
the computer and its use in the school, programmed instruction fell by the wayside after the
1960's. In a1987 article, Skinner places the reason for this decline on the Sputnik launch and its
success. Inthe article he states that "The cognitive movement after Sputnik seemed to legitimize
traditional theories of teaching and learning” (p.13). He goes on to say the money was made
available to the schools to improve the teaching, and programmed instruction took a second

place to this resurgence.
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Another flaw in programmed instruction was that students did not receive attention from
the teacher with the teaching machines or programmed instruction workbooks. The same
problem may be present in the modular classroom. Students in middle school and high school
want and need the attention of adults. Students who are shy may not actively seek the help form
the teacher. These students are left to struggle on their own in programmed instruction and the
modular lab. It isimportant for the students to interact with the teacher on aregular basisin
class. The modular lab does, like programmed instruction, does not provide thisinteraction. The
teacher is still in the classroom to answer questions and facilitate learning. However, the student
isleft to complete the module on hissher own. In order to do this they must follow a procedure
that isincluded with the module. The student is responsible for learning the material in the
module on his/her own. Because the teacher is removed from this process, the students may
completely miss much of the material that is covered in the module.

Programmed instruction can be seen again in the early 1980s with the advent of the
computer in the classroom. According to McMeem (1986), "The design of instructional
programs for CAl (computer-assisted instruction) and SRS (student response systems) follows
the principles of instructional design and includes many of the same variables and concerns that
were part of programmed instruction in the 1960's" (p. 20). Today, computers are used in almost
every subject that is taught in the schools. Some subjects may rely on the computer for the entire
course, or some may use it for only one segment. Characteristic of many computer learning
unitsis the immediate knowledge of the correctness of response, and reinforcement of the
response. These attributes were characteristic of the first teaching machines. Students today
experience traditional forms of instruction such as lecturing as well as programmed instruction

through the microcomputer.
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The modular classroom has many of the same characteristics of the programmed
instruction movement that was characteristic of the 1960's and the early teaching machines.
Anglin statesin his book on Instructional Technology that "Programmed instruction was
characterized by clearly stated behavioral objectives, small frames of instruction, self-pacing,
active learner response to inserted questions, and immediate feedback regarding the correctness
of theresponse. A unit of programmed instruction was, in fact, a small instructional system"

(p. 15). Thereisno doubt that one could find many of these same characteristics in a technology
education module or modules that exist today. Many of the modules that are used in technology
education are task-oriented. In order to successfully complete the task, a specific sequence must
be followed. Because many of the modules have a computer interface, the correct answer must
be given in order to proceed. Thisisvery characteristic of programmed instruction.

The teaching machine that is described by Skinner is much the same as a technol ogy
education module. Background information about the given subject is presented. Pre- and post-
tests evaluate the students on how well they have learned the topic and provide immediate
feedback. Activitiesfor many of the modules are completed with a computer interface. For
example awelding simulator would provide the student immediate feedback on the quality of the
weld. The technology of the machine has become much more complicated from the machine
that Skinner first developed. However, many would consider it to be the same instructional
system revisited.

While technology education modules may share characteristics of teaching machines,
they are also different. The teaching machines were mainly a series of questions that the
students were required to answer in a sequential manner. Technology education modules do

include questions for the students to answer. In addition, however, most modules require that the
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students use materials, included in the module, to complete atask. The task may be to make a
product or use the equipment to perform a specific operation. This characteristic of technology
education modules is different from the teaching machines that have been used in education.

According to Stephen Petrina (1993), in an article in the Journal of Technology

Education, during the 1960's a 300 million dollar industry devel oped on "teaching machine and
programmed learning products” (p. 72). He goes on to say that the use of modulesis new to
technology education and calls them the "modular approach to technology education” (MATE).
MATE refersto atotal self-contained instructional package. According to Neden (1990), the
definition of MATE isasfollows, "A module is a defined |ab space where students spend a
majority of their classroom time completing the instructional activities. This space is equipped
with al the materials, tools, and equipment that students may require to complete the learning
activities. The students follow a set of self-contained instructions that introduce concepts,
reinforce the concept, provide hands-on activity demonstrating the concept and allow for
validation and evaluation by the instructor" (p. 4).

One criticism of the modular classroom is that many consider it to be aregressive
movement in technology education. Critics say that it is consistent with the traditional industrial
arts practice of organizing curriculum on equipment and devices. Thereis no question that the
modules in use today, however, use the latest technology, which can be considered a dramatic
difference from the traditional "shop" technologies. Packaged modules that cover technological
units such as fiber optics, lasers, computer circuitry, plastics technology, and video production
can be purchased from vendors such as Depco, Graves-Humphreys, and Furst Technologies.
Despite the latest use of technology in these modules, some say that is nonethel ess a step

backwards. According to Petrina (1993), "A major change which accompanies MATE
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technologies, however, isthe retrograde application of the 1950's and 1960's programmed
theories of instruction and their systems metaphors' (p. 74).

Another criticism of the modular approach isthat it utilizes the concept of cycle through
learning by the students. Many would say the educational process that modulesrely onis
systems thinking. Mazza (1982) describes systems thinking as the following, " Systems models
and metaphors are reflective of mechanistic assumptionsin education. Systems metaphors
reinforce values of technocratic rationality and social efficiency, and reflect a conservative
orientation [to schooling] that emphasized stability and certainty, and cast the student in a
passive role to be manipulated according to uniform and predetermined behavioral outcomes”
(p. 24). Criticisms such as these can be found of the use of modules. Students have only a
limited time to spend on each module, usually five days. In that time they must get through
background information, pre- and post- activities, worksheets, and tests. With the tremendous
workload, the student has little time for exploration of the subject matter.

Another major criticism of the modular approach isthat the control is taken from the
technology teacher and given to the companies that produce the modules. The development of
the curriculum for an entire classroom is solely in the control of the vendor. A technology
education classroom that entirely uses modules isimplemented by a teacher who had no input on
the development of the curriculum that went into each individual module. He/she simply selects
the modules that he/she feels will be most beneficial to the students. However, most of the
modules are devel oped by teachers with many years of experience in technology education.
Still, the lack of teacher control isamajor negative aspect of the modular approach. Petrina
(1993) describes this trend in the following manner: "...the authority of teachers and teacher

educators to select and fashion their own curriculum is being undermined” (p.75).
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Some effort has been undertaken to analyze the modular classroom in technology
education. Thereis no doubt that much of the concern for developing a measuring device is the
enormous cost of many of the modulesin usetoday. For instance, a video production module
can cost tens of thousands of dollars. One of the themes that is prevalent in many standards for
technology education and other subjects is the emphasis on problem solving. 1n a 1997 study,
Roger Hill differentiates between the mental processes that take place in the classroom and the
focus on technological products. The study analyzed a specific module based on certain
processes. Inthe study he states, "In some respects, basing curriculum on mental processes, a
relatively constant set of constraints, is more logical than focusing on technological products
which are constantly changing. Instructional use of mental processes and product technologies
are not mutually exclusive. Technology education inherently includes hands-on experiences
with materials and instruction about technical content. When considered in the proper
perspective, however, content related to materials and technical processes is characterized by
rapid obsolescence while technological mental processes remain stable and continue to be useful
for many years' (p. 339).

In 1997, Roger Hill developed an evaluation to see how well problem solving is
incorporated in a unit of technology education. He based the test on the 17 mental processes
identified by Halfin (1973) that are used by successful practicing technologists. The processes
are asfollows: Defining the problem, observing, analyzing, visualizing, computing,
communicating, measuring, predicting, questioning and hypothesizing, interpreting data,
constructing models and prototypes, experimenting, testing, designing, modeling, creating, and
managing. Hill (1997) developed atest based on these processes. The study actually involved

the videotaping and analysis of students using a specific module in amodular setting. A middle
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school and high school student were videotaped while they completed a construction module.
The results of the study were that using the preceding mental processes was an accurate method
of evaluating problem-solving activities and could be used to evaluate technology education
modules. Thereview of the literature found no further use of this study.

A major areathat can impact the effectiveness of any technology education programis
the student's attitude toward technology itself. In an investigation to discover the attitudes of
middle school students toward technology, Raat and de Vries (1985) developed course materials
called Pupil's Attitudes Toward Technology (PATT). The conclusion of the project was that
students had only a vague concept of technology and that girls are less interested in technology
and seeit asless important. Other conclusions were that students' concepts of technology
became more accurate with increasing age; students who had taken industrial arts or technology
education classes had more positive attitudes toward technology; and that students who had more
technology in the home had a positive attitude toward technology. It would be logical then for
students who have a positive attitude toward a subject, in this case technology, to have more
interest in the subject and perform well.

In The Technology Teacher (1997), Thomas Wright describes a set of questions that are

used to evaluate the effectiveness of modules, design-based instruction, or other approaches to

technology education. They are developed from Technology for All Americans (International

Technology Education Association, 1996), Teaching Technology (Wright, Lauda, Israel, 1995),

and Technology Education-A Position Statement (Wright & Lauda, January, 1993). The

questions developed are as follows:
* Doesthe program communicate a clear educationa goal?

» Doesthe program show evidence of aclear definition of technology?
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* Doesthe program present a historical perspective of technology?

* Doesthe program present the processes or actions of technology?

» Doesthe program present technology through authentic contexts?

* Doesthe program present technology as an activity where multiple answers are possible?
» Doesthe program encourage cooperation attitudes and teamwork?

» Doesthe program provide opportunities for open-ended activities?

Thereis concern as to whether technology education teachers are being properly trained
for the equipment that is being used in technology education departments across the country
today. Modules are only a part of the equipment that is being used today in schools. In an article
written by Creighton, Allen, Nelson, and Sisk (1998), results were published of a survey on what
types of delivery systems are used in technology education departments across the country.

Following is a breakdown of those results:

Research and design: Seven states with 40% or more, with one as high as 90%.
* Modular: Ten states with 40% or more, with one as high as 100%.
* Problem solving: Twelve states with 40% or more, with two as high as 90%.
* Project: Eight with 40% or more, with two as high as 100%.
* Whole group activities: Six with 40% or more, one as high as 90%.
» Traditional industrial arts: Two with 40% or more, one as high as 60%.

Another finding of the study was that modular education as a delivery system for
technology education isincreasing in strength across the country. However, despite the
tremendous increase of modules as adelivery system there are still classes that utilize traditional
eguipment such asthe drill press, band saw, table saw, grinder, jointer, radial arm saw, disc

sander, arc welder, and oxygen-acetylene welder. Despite the proliferation of modules and the
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need to train technology education teachersin their use, there is also a need for them to be
trained in the use of traditional industrial arts equipment. More than likely, teachers coming out
of ingtitutes that train technology education teachers will have to possess the competencies to
teach in both the modular classroom as well as the traditional industrial arts setting.

Modules can be obtained from vendors or can be created from existing curriculum that is
aready in place. When modules are purchased, the curriculum and equipment are included. The
teacher’ s job becomes that of facilitator for set-up and maintenance of the module. There are
numerous vendors of modules. Some of the magjor vendors for modules include Applied
Technological Systems, Applied Technologies, Depco, Goodheart-Wilcox, Graves-Humphreys,
Hearlihy & Company, Interactive Modular Technologies, Kelvin Electronics, Lab-Volt, Lego
Dacta, Modern School Supplies, Paxton/Patterson, Pitsco, Prime Technology Corporation,
Synergistic Systems, and Techno Isel. Modules can be purchased in whole packages for an
entire class or can be purchased individually. Many of the modules that can be purchased from
these many vendors are very similar. An example would be a module that deals with the
introduction to electricity and electronics. Much of the same information is presented, and the
objectives that should be learned by the students are very similar. Ohm's Law isthe same
regardless of which vendor is chosen. The difference may come in the background information
and the comprehensiveness of the module. Also, the activities may be different from vendor to
vendor.

As discussed in the introduction, many teachers create modules themselves. They put the
equipment together and devel op the curriculum to go with the module. The module can be
constructed from existing curriculum and equipment that are in use or have been used in the past.

According to Beverly C. DeGraw (1997), “Fifty-five percent [of teachersin Kentucky] design
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their own materials and performance appraisals for use with the modules’ (p. 32). The
combination of teacher-created modules and purchased modules gives avery large number of
modules. The criticism can be made as to why teachers should buy modules at all when most of
their control is given to the vendor. Thereality isthat most teachers do not have the time nor the
resources to develop an entire classroom with their own modules. Vendors are in business to
provide teachers with the pre-packaged modules, and it is the purpose of this study to evaluate
these modules. It isbeyond the scope of this paper to evaluate all of these modules. The focus
will not be on teacher-created modules and will concentrate on modules which can be purchased
by teachers.

Despite these evaluations of technology education modules, this review of literature
could not discover any evaluations of a particular module or set of modules on how well, or if,
they meet a particular standard. According to Dr. Kenneth Welty and Dr. Leonard Sterry
(personal communication, July 15, 1998), both of the University of Wisconsin-Stout in
Menomonie, Wisconsin, no such study exists and is the reason that this research is being
conducted. Some vendors were contacted to see if they had done any evaluation of their own
modules, and aso, if they meet standards for technology education. The research did not find
any evidence of this. Research did uncover a great debate as to whether modul es should be used
in technology education. Some educators and leaders in technology education are for the use of
modules, and some are against them. Many of these views can be found in this review of

literature.
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CHAPTER 11

Thereview of literature that was discussed in Chapter Il illustrated that there are two
relatively new developments in technology education. Thefirst is the introduction of technology
education standards. Technology educators are in the process of developing or have developed
objectivesthat all of their technology education courses must follow. Also new to technology
education is the wide use of pre-packaged modules that are used both in middle school and high

school programs. With the advent of standards, many technology education programs will need
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to review the curriculum for each course, including the course that uses modular technology, to
determine whether they are meeting those standards. The review of the literature revealed no
studies that evaluated technology education modules based on how well they meet the standards.
Research needs to be done to determine whether commercially prepared modules meet the
standards set forth by the Wisconsin Department of Public Instruction for technology education.

The standards that are published by the Wisconsin Department of Public Instruction
include performance standards that must be met by the end of the fourth, eighth, and twelfth
grades. Many of these performance standards could be considered very broad in the respect that
awide variety of activities could be percelved as meeting the specific standard. For instance,
one performance standard that students should possess by the end of the eighth grade isto
"identify and contrast the connections and differences between technology and other disciplines
(p. 5)." Many students and teachers would agree that many of the technology education modules
convey this standard. An exampleisthe integration of mathematics in many modules. Many of
the modules rely heavily on basic or more complicated mathematical principles. Students who
use a CAD module would use many geometric principles.

Another difficulty of this study is the tremendous number of technology education
modules and vendors of these modules that exist on the market. A study of all of these vendors
and their modules would be a multi-year study and would be well beyond the scope of this study.
With thisincredible number of modules the question became which vendors or vendor should be
evaluated. It was decided that only one vendor would be evaluated, and only those modules
intended for a specific class would be included.

One consideration of the study was to determine what age level to include in the study,

middle school or high school. The modular classroom is very common at the middle school



34

level in Wisconsin. Therefore, it was decided that a study should be conducted on modules that
are used in amiddle school exploring technology education course.

Two methods of evaluation were considered. One method was to contact a vendor to
obtain alist of objectivesfor an exploring technology education course. The objectives would
then be analyzed for each module to determine what, if any, performance standards were met for
the end of the eighth grade. Another method considered was to find out what teachersin
Wisconsin were using the modules from the vendor that was chosen for the study. A survey
would then be sent to these teachers. They would evaluate the modules that made up the course
that they were teaching. The problem with this approach would be that the survey would be very
long. The teachers would have to look at each objective and find a standard with which it
correlated, if there were one. Thiswould take atremendous amount of time for teachers who are
aready hard pressed for time, and the survey return rate would be very low. Therefore, the latter
method was not chosen.

The process of deciding which vendor to evaluate was the next step. Through electronic
mail, contact was made with leadersin the field of technology education in Wisconsin. The
guestion for them was, "Who are the largest vendors of technology education modulesin the
State of Wisconsin?' One person to whom this question was directed was Kevin Miller at the
Wisconsin Department of Public Instruction. Miller isaconsultant in the area of technology
education at the DPI. Dr. Leonard Sterry at the University of Wisconsin-Stout was also
contacted. In both cases the same list of vendors was given. The three vendors were Lab Corp,
First Technologies, and Lab-Volt. The next step was to contact the vendorsindividualy to
ascertain willingness to participate. Each vendor was contacted. Mark Hillerns, a salesman for

Lab-Volt was willing to participate in the research. Through Mark Hillerns the researcher was
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able to work with a product designer at Lab-Volt, Kathleen Kelly, and was able to obtain alist of
objectives for an entire modular class. He combined alist of the objectives for their middle
school exploring technology education course. The courseiscalled "tech design." Those
objectives were then evaluated as to whether they met individual performance standards for
technology education in the State of Wisconsin.

The tech design course consists of 45 modules, and each of the modules is designed with
competencies that each student should meet. The modules and their competencies were placed
in the left-hand column of atable. The top row of the column included the Wisconsin DPI
performance standard designation for technology education. The researcher then analyzed each
competency as to whether it met one or more performance standards. (The table can be seenin

Chapter 1V, on page 40)



CHAPTER IV

The purpose of this study is to determine whether modules prepared by a specific vendor
meet the Wisconsin Department of Public Instruction standards for technology education. These
standards are quite new to technology education. Another relatively new development in
technology is the use of commercially prepared modules. The review of literature in Chapter |1
found no studies that evaluated commercially prepared modules on how well they meet the
Wisconsin standards. This chapter is concerned with presentation of datafor the evaluation of
one vendor of technology education modules.

This chapter will deal with the presentation of data that came from the evaluation of the
Lab-Volt modules. The modulesthat are evaluated are for the "tech design” (sic) course, which
isavailable through Lab-Volt. The tech design course is designed for the middle school level.
There are atotal of forty-five modules that are available for the course. This number would not
be the total number of modules used in the course. The technology education teacher would
decide which modules would make up the course and choose a number based on how many
students would be enrolled. Included with each module are competencies that the student would
encounter while completing work on the module. This chapter includes the presentation of data
on the evaluation of these competencies and whether or not they meet each specific performance
standard for technology education (for students leaving the eighth grade).

Table 1 isthe description of each performance standard that is published by the
Wisconsin Department of Public Instruction. The standards that are included in Table 1 are
performance standards for the end of the eighth grade. The Wisconsin DPI aso publishes
performance standards for the students completing the end of the fourth and twelfth grades.

These are not listed in this paper but can be seen in Wisconsin's Model Academic Standards for

Technology Education published by the Wisconsin DPI (1998). This study is concerned with the
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evaluation of the tech design course for the middle school level. Therefore, these other

performance standards are not discussed. The left-hand column is the Wisconsin DPI character
designation for the specific performance standard. The first character in each designation isthe
letter A, B, C, or D. The category that deals with the "Nature of Technology" is designated with
aletter A. Theletter B is used to represent the category for "Systems.” "Human Ingenuity" uses
the letter C asitsdesignation. Finally, letter D is used to represent the "Impact of Technology."
The next character that isincluded in all of the performance standards used in this study isthe
number eight. Thissimply meansthat iswhat the students should possess by the time they leave
eighth grade at the end of middle school. Finally, the last character is a number that isthe
position of the standard in the list of performance standards. For instance, performance standard
A.8.2 is concerned with the category that pertains to the "Nature of Technology”. The letter 8
means that it is something that students should know by the time they graduate from the eighth
grade. Finally, the number 2 refersto its position on the list of the standards in this category.

The right hand column is the description of the specific performance standard.
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Tablel

Wisconsin Department of Public Instruction Performance Standard Number Designation and

Performance Description For Students Compl eting the Eighth Grade

Designation Standard Description

A81 Show that technology has allowed us to further the efforts of science and,
in turn, science has enabled us to develop better technology.

A.8.2 Explain the need for and application of knowledge and skills from other
disciplines when engaging in technological activities.

A.8.3 Identify and contrast the connections and differences between technology
and other disciplines.

A.8.4 Determine that technologica knowledge is valuable but not always
available to everyone on an equal basis.

A.85 Analyze how cultures and groups value technology differently and how
these values influence the devel opment and acceptance of technology.

A.8.6 Analyze the distribution and access of various technologies and explain
how inequalities occur because of social and political systems.

A.8.7 Discover that human will or desire can lead to the design of new
technology in order to seize an opportunity or solve a problem.

B.8.1 Compare and contrast the function of each of the following common
elements of technological systems: inputs, processes, outputs, and
feedback.

B.8.2 Analyze various systems and identify the ways in which they are

controlled to produce a desired outcome.



B.8.3

B.8.4

B.8.5

B.8.6

B.8.7

cs81l

C82

C.83

c84

C.85
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Identify potential sources of failure in a system, such as defective parts,

maintenance needs, alarge number of complex components, or usein
applications beyond its original purpose.

Discover that resources are essential; they must be used effectively to
produce a desired outcome, and outputs from one system may be inputs to
another system.

Evaluate large and complex systems to determine the ways in which they
are creations of human ingenuity.

Identify all the resources necessary for a given system; anayze how the
use of the resources will be affected by consideration for cost, availability,
appropriate application, and regard for the environment.

Compare and contrast the use of tools, processes, and materialsin diverse
applications; such as auto production, health care, food processing,
laboratory research and space exploration.

Research and develop a set of solutions to solve a problem not knowing all
constraints.

Explain and demonstrate several solutions to a problem or opportunity
using technological design, tools, careful planning, experimentation, and
testing.

Brainstorm and illustrate ways to integrate efficiency into design through
the reuse of materials, resources, and waste in technological systems.
Predict possible outcomes of a newly designed technological system.
Explain the value of technical knowledge and teamwork in the

development of adevice or a process.



C.8.6

D81

D.8.2

D.8.3

D.84

D.85
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Explain how changing the physical characteristics of material or the

format of information can increase its usefulness.

Explain the difficulty in predicting the effects a new technology will have
on society and the environment due to alack of experience with the
technology.

Explain the importance of making projections, studying scenarios, and
making thoughtful decisions because of the direct and indirect effects
technology will have on the future.

Contrast the advantages and disadvantages of given technology and make
adjustments or develop new technologiesif disadvantages outweigh the
advantages.

Explain why people must think about how a new technology might affect
other people, societies, and the ecosystem in which welive.

Explain that people can control the technologies they develop and use and
that people are responsible for the effects their technology has on society

and the environment.

Table 2 provides the list of modules that are available from Lab-Volt for the tech design

course. Aswas mentioned earlier, not all modules would be used in the course. The teacher

would choose which modules he/she feels would be most beneficial to the students. The | eft-

hand column is the Module Code as designated by Lab-Volt. All codes begin with the letters

TD. Thisrefersto each module being part of the tech design course. The second column

includes thetitle for that specific module.
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Table2

Lab-Volt Module Code for Tech Design Modules

Module Code Module Title

TDO1 Aerodynamics

TDO02 Air Track

TDO04 Animation

TDO06 Electronic Music

TD10 Computer-Aided Design for Windows
TD13 Computer Graphic Design

TD14 CNC Mill

TD15 CNC Lathe

TD16 Computer Problem Solving

TD18 Computer Software Applications
TD19 Controls and Sensors

TD21 Desktop Publishing

TD22 Exploratory Electronics

TD24 Engineering and Stress Analysis
TD25 Environmental Technology/Water
TD26 Fiber Optics and Lasers

TD27 Flight Simulation

TD29 Fluid Power

TD30 Introduction to Computers and Computer Servicing

TD31 Mechanical Power



TD33

TD34

TD35

TD36

TD37

TD38

TD39

TD40

TD41

TD42

TD43

TD44

TD45

TD46

TD47

TD48

TD49

TDS50

TD51

TDS52

TDS3

TDS57

TD63

TD70

TD79

Satellite Communications
Video Editing

Video Production

Auto Exploration

CO, Raceway
Conceptual/Applied Physics
Flight Instrumentation
Space and Rocketry
Westher Satellite

Radio Broadcasting

CNC Micromill

CNC Microlathe

Hedlth

Alternative Energy
Plastics

Virtual Reality

Ecology

Artificial Intelligence
CNC Mill S-Series

CNC S-Series Lathe
Automation and Robotics
Biotechnol ogy

Digital Video Editing
Aerodynamics

Manufacturing Processes
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Table 3 provides the specific description of each competency that is included in the tech
design course. The left-hand column is the character designation for each competency as
specified by Lab-Volt. Thefirst two characters are always TD. This means that the competency
refersto the tech design course. Lab-Volt aso designs and produces modules for other levels
which would carry a different designation. The third and fourth characters are the actual
number of the module. For instance, the number 10 refers to the module entitled "Computer-
Aided Design for Windows'. These designations can be seenin Table 2. The next two

characters after the dash refer to the sequence within the module.



Table3

Lab-Volt Tech Design Competency Codes and Their Description

Competency Code  Competency Description

TD10-01 Discuss the history of CAD.

TD10-02 Demonstrate a knowledge of the tools and terminology of CAD.
TD10-03 Demonstrate an understanding of AutoSketch software.

TD10-04 Identify and explain axes, grids, and coordinates.

TD10-05 Explain how to create accurate and precise shapes on the computer.
TD10-06 Explain how to use AutoSketch to measure the dimensions of drawings.
TD10-07 Explain how to modify objects and drawings with CAD.

TD10-08 Demonstrate how to draw the same object from different perspectives.
TD10-09 Demonstrate a knowledge of orthographic and isometric projections.
TD13-01 Discuss the early stages of graphics.

TD13-02 Understand and explain computer graphics.

TD13-03 Demonstrate the basic tools needed to create graphics using Canvas.
TD13-04 Demonstrate how to add colors and patterns to graphics using Canvas.
TD13-05 Demonstrate how to develop and add special effectsto text.

TD13-06 Demonstrate how to design a personal T-shirt.

TD13-07 Demonstrate the advanced tools needed to create graphics using Canvas.
TD13-08 Demonstrate how to use the paint tools in Canvas to create graphics.
TD13-09 Explain the design process.

TD14-01 Demonstrate a knowledge of terminology related to milling machines.
TD14-02 Demonstrate a knowledge of the history of Computer Numerical Control.
TD14-03 Identify the main parts of a CNC milling machine



TD14-04

TD14-05

TD14-06

TD14-07

TD14-08

TD14-09

TD15-01

TD15-02

TD15-03

TD15-04

TD15-05

TD15-06

TD15-07

TD15-08

TD15-09

TD15-10

TD16-01
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Describe safety considerations and procedures for working with aCNC
milling machine.

Describe and explain the use of avertical milling machinein a
manufacturing environment.

Explain how to set up ajob for manufacturing using a CNC milling
machine.

Demonstrate a knowledge of function codes and CNC programming.
Explain how to mill a part using the milling machine in this module.
Describe some opportunities and preparation requirements for careersin
CNC machining.

Demonstrate a knowledge of terminology related to CNC lathes.
Describe the development of the lathe throughout history.

Demonstrate a knowledge of the history of CNC machine tools.

Identify the main parts of a CNC lathe.

Describe safety considerations and safety procedures for working with a
CNC lathe.

Explain how alatheis used in a manufacturing environment.

Describe how to set up ajob for manufacturing using a CNC lathe.
Demonstrate a knowledge of function codes and CNC programming
procedures.

Explain how to design and turn a part using the lathe and softwarein this
module.

Describe some opportunities and preparation requirements for careersin
industry utilizing CNC machine tools.

Identify and discuss the steps used to solve problems.



TD16-02

TD16-03

TD16-04

TD16-05

TD16-06

TD16-07

TD18-01

TD18-02

TD18-03

TD18-04

TD18-05

TD18-06

TD18-07

TD18-08

TD18-09

TD18-10

TD19-01

TD19-02

TD19-03
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Relate the trial and error strategy to specific kinds of problems.

Demonstrate how to use the proximity method to solve problems.

Solve a problem by breaking it into parts.

Solve problems by using knowledge.

Demonstrate problem-solving strategies by using the software "Castle of
Dr. Brain."

Understand and identify the steps used to solve technological problems.
Identify and discuss the important types of computer software.

Discuss the advantages of business software.

Demonstrate how to create basic documents with awork processor.
Understand and demonstrate the tools needed to create basic spreadsheets
with charts.

Understand and demonstrate the tools needed to create basic databases.
Demonstrate the basic drawing tools.

Demonstrate the advanced tools needed to create spreadsheets, charts, and
databases.

Discuss the career opportunitiesin using or developing applications
software.

Demonstrate the tools needed to make custom documents with Works
Wizards and templ ates.

Demonstrate how to create special effects with Word Art.

Demonstrate a knowledge of automated machines and explain how
controls and sensors interact to run them.

Describe the LASY Control System and how it is used.

Explain how the LASY control program software is operated.



TD19-04

TD19-05

TD19-06

TD19-07

TD19-08

TD21-01

TD21-02

TD21-03

TD21-04

TD21-05

TD21-06

TD21-07

TD21-08

TD22-01

TD22-02

TD22-03

TD22-04

TD22-05

TD22-06

TD22-07

TD22-08
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Define sequencing and its applications in computer programming.

Describe how various input devices are used in the LASY Control System.
Describe how various output devices are used in the LASY Control
System.

Describe how to create or modify ssmple programs by using LASY
command cards.

Identify career options related to controls and sensors.

Understand and discuss desktop publishing.

Demonstrate the basic tools of QuarkXpress.

Define and discuss typography.

Demonstrate how to import scanned electronic artwork.

Demonstrate how to make modifications to scanned pictures.
Demonstrate how to create a whole new look for documents by using
color foil.

Demonstrate the advanced tools of QuarkXpress.

Identify and discuss vocational and academic options leading to a career in
desktop publishing.

Demonstrate a knowledge of the voltmeter and milliammeter.
Identify the parts of an electrical circuit.

Demonstrate an understanding of current, voltage, and resistance.
Compare the difference between conductors and insulators.
Demonstrate an understanding of series circuits.

Demonstrate an understanding of parallel circuits.

Demonstrate a knowledge of Ohm's Law.

Define magnetism and its relationship to electricity.



TD22-09

TD24-01

TD24-02

TD24-03

TD24-04

TD24-05

TD24-06

TD24-07

TD24-08

TD24-09

TD24-10

TD24-11

TD24-12

TD24-13

TD24-14

TD25-01

TD25-02

TD25-03

TD25-04

TD25-05

TD25-06

TD25-07

TD25-08

TD25-09

TD25-10
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Demonstrate an understanding of series-parallel circuits.

Understand and define force and area.

Describe equilibrium.

Explain the effects of stress on different structures.

Relate strain and deflection to stress.

Identify and explain Hooke's Law, tension, and compression.
Explain direction asit affects tension and compression.
Identify the different types of materials used in industry.
Emphasize the basic terminology related to stress.

Define and compare Hooke's Law and Y oung's Modul us.
Apply Young's Modulus to elongation and compression.
Compare shear and torsion.

Understand how beam bending relates to stress analysis.
Identify fatigue asit relates to stress.

Differentiate buckling as applied to a beam from compression.
Explain the hydrologic cycle.

Understand the chemical properties of water.

Relate acids and bases to the pH scale.

Understand how acid rain is formed and its environmental effect.
Categorize drinking water.

Apply water treatment to clean water.

Understand wastewater treatment.

Explain fresh water's availability and use.

Identify the physical properties of water.

Identify the biological properties of water.



TD26-01

TD26-02

TD26-03

TD26-04

TD26-05

TD26-06

TD26-07

TD26-08

TD26-09

TD26-10

TD27-01

TD27-02

TD27-03

TD27-04

TD27-05

TD27-06

TD27-07

TD27-08

TD27-09

TD29-01

TD29-02

TD29-03

TD29-04

TD29-05

Explain Morse code transmissions.

Convey information by transmitting data over afiber optic link.
Understand voice communications through fiber optics.
Explain radio signals with fiber optic technology.
Detect light characteristics that are normally invisible.
Recognize laser light's unique properties

Understand lasers and their applications.

Explain fiber optics.

Identify light transmissions with a sensor.

Recognize areas of concern: attenuation, bending, coupling, and
terminating.

Recognize and define the mgjor parts of an airplane.
Identify and describe aircraft controls.

Demonstrate an understanding of taxiing and takeoff.
Identify the forces that affect an aircraft in flight.
Discuss the landing of an aircraft.

Demonstrate a knowledge of the instrument panel.
Explain pilot licensing.

Demonstrate an understanding of the jet engine.
Identify and discuss unconventional flight maneuvers.
Define termsrelating to fluid power.

Describe how to measure and calculate force, area, and pressure.

Identify applications of fluid power in industry and consumer goods.

Define and explain buoyancy and surface tension.

Identify major physical laws dealing with fluid power.
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TD29-06

TD29-07

TD29-08

TD02-01

TD02-02

TD02-03

TD02-04

TD02-05

TD02-06

TD02-07

TD02-08

TD02-09

TD02-10

TD02-11

TD02-12

TD30-01

TD30-02

TD30-03

TD30-04

TD30-05

TD30-06

Demonstrate a knowledge of valves, regulators, and actuators used in
fluid power systems.

Explain how pumps and compressors work.

Demonstrate a knowledge of force multiplication and volume
relationships.

Define the concept of motion.

Understand the effects of mass and velocity on momentum.

Relate friction to motion.

Explain the concept of elastic collisions.

Explain the concept of inelastic collisions.

Understand how a change in mass affects momentum.

Discuss the conservation of momentum.

Identify the different systems of units.

Differentiate between types of energy.

Increase understanding of collisions.

Understand the effects of impulse on momentum.

Relate rockets to momentum.

Define terms used to describe parts of a computer and describe how a
computer operates.

Identify input and output devices commonly used with a computer.
Demonstrate a knowledge of how to connect peripherals and power
supplies to acomputer.

Describe the functions of a motherboard and other circuit boards.
Demonstrate a knowledge of data storage devices.

Identify basic DOS commands and file protocols.
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TD30-07

TD30-08

TD30-09

TD31-01

TD31-02

TD31-03

TD31-04

TD31-05

TD31-06

TD31-07

TD31-08

TD31-09

TD42-01

TD42-02

TD42-03

TD42-04

TD42-05

TD42-06

TD42-07
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Describe computer diagnostic functions and common error codes and

messages.
Identify and describe some common computer hardware problem-solving
techniques.

Demonstrate a knowledge of computer upgrades.

Define terms relating to mechanical power.

Explain how the inclined plane and wedge work to create mechanical
advantage.

Describe the lever and its uses.

Demonstrate a knowledge of the screw and its uses as a ssmple machine.
Describe how the wheel and axle work and give examples.

Explain how the pulley operates and provide examples of its uses.
Describe the relationship of energy and power to simple machines.
Explain therole of friction in doing work.

Demonstrate a knowledge of the conservation of energy principle.

Define terms related to radio broadcasting.

Demonstrate a knowledge of the history of radio.

Describe the equipment used in radio broadcasting.

Describe some common radio degjay duties and practices.

Compare and contrast the functions performed in a production studio and
in an on-the-air studio.

Identify types of commercials and explain how they are created and
broadcast.

Demonstrate a knowledge of copywriting for radio broadcasting.



TD42-08

TD33-01

TD33-02

TD33-03

TD33-04

TD33-05

TD33-06

TD33-07

TD34-01

TD34-02

TD34-03

TD34-04

TD34-05

TD34-06

TD34-07

TD35-01

TD35-02

TD35-03

TD35-04
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Explain how aradio broadcast is prepared and performed.

Define terminology relating to satellite communications.

Demonstrate a knowledge of satellite launch vehicle design.

Explain spacecraft functions during launch and how satellites achieve and
maintain orbit.

Describe the fundamental principles of satellite communications.
Identify satellite communications applications.

Identify the components of an Earth station and explain how they work.
Demonstrate a knowledge of installation and alignment procedures for a
TVRO point and lock KU band satellite receiver.

Describe the basic concepts of video editing.

Demonstrate a knowledge of video editing equipment operation.
Identify audio editing techniques used in video production.

Explain how to create titles and credits for video productions.
Demonstrate an understanding of basic cinematic concepts including
camera shots and composition.

Explain how to organize an edit session and assemble a compl eted
dramatic scene.

Identify career options and educational requirements in video editing.
Describe the basic concepts of video production.

Demonstrate a knowledge of camera and video equipment operation and
proper care.

Demonstrate an understanding of camera movements and composition.
Identify the functions of lighting, and discuss lighting techniques and the

operation of lighting equipment.
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TD35-05 Explain how sound is recorded and used in video production.

TD35-06 Identify and explain pre-production functions such as scripting and the use
of storyboards.
TD35-07 Describe the functions of the various members of avideo production crew

and identify career opportunities.

TD36-01 Examine the history and impact of the automobile on society.
TD36-02 Demonstrate the basic functions of the software package Auto Insight.
TD36-03 Understand how the internal combustion engine works.

TD36-04 Understand the fuel system.

TD36-05 Relate el ectronics to the automobile.

TD36-06 Understand the steering and suspension systems.

TD36-07 Discuss safety asit relates to the brakes and airbags of the auto.
TD36-08 Understand how the cooling system works.

TD36-09 Define the functions of the heating and air conditioning system.
TD36-10 Identify the exhaust and emission control system.

TD36-11 Describe the drive train system

TD36-12 Design an automobile by using the software package Car Builder.
TD37-01 Identify and describe the four parts of a manufacturing system.
TD37-02 Identify severa types of manufacturing and describe their main

characteristics.

TD37-03 Define several resources used in manufacturing.
TD37-04 Identify the four main manufacturing processes.
TD37-05 Define design engineering, including examples of tools and procedures

used in the design process.

TD37-06 Define productivity and how it is measured.



TD37-07 Describe how a CO, engine works.

TD37-08 Identify how friction affects a vehicle's performance.

TD37-09 Demonstrate a knowledge of how a CO, car is built and races.

TD38-01 Define the study of physics and cite examples of conceptual and applied
components.

TD38-02 Identify and explain the components of the scientific method of study.

TD38-03 Recall and explain terminology and measurement relating to physics.

TD38-04 Identify some of the "fathers" of physics.

TD38-05 Recognize and describe concepts of mechanics, thermodynamics, and
electrostatics.

TD38-06 Relate and examine topicsin optics.

TD38-07 Describe how sound is produced, including examples of musical
instrument types.

TD38-08 Recall and explain Newton's laws of motion.

TD39-01 Discuss basic aeronautical concepts and terms.

TD39-02 Identify the parts of an airplane that are used to control flight.

TD39-03 Identify atypical airplane cockpit and its flight instruments.

TD39-04 Describe the instrument scan technique used by pilots.

TD39-05 Demonstrate a knowledge of basic instrument flight maneuvers.

TD39-06 Demonstrate an understanding of advanced and emergency flight
procedures.

TD39-07 Describe the use of radio navigation using VOR.

TD39-08 Demonstrate a knowledge of in-flight maneuvers using the autopilot.

TD39-09 Identify the two basic types of instrument approaches.

TD40-01 Describe our solar system.



TD40-02

TD40-03

TDA40-04

TDA40-05

TDA40-06

TD40-07

TD40-08

TD40-09

TD40-10

TD40-11

TD40-12

TD41-01

TD41-02

TD41-03

TD41-04

TD41-05

TD41-06

TD41-07

TD41-08

TD41-09

TD41-10

Define astronomy, and describe the important events in the history of
astronomy.

Describe how arocket engine works.

Identify several early rocket pioneers.

Describe space vehicles and space missions.

Demonstrate a knowledge of deep space objects.

Identify several observation instruments used by modern astronomers.
Demonstrate a knowledge of orbital motion and gravity.
Demonstrate a knowledge of the evolution of spacecraft.

Describe how rocket flight principles influence rocket design.
Identify some examples of space technology spin-offs.

Compare and contrast the two main rocket propulsion systems.
Define common terms used by meteorol ogists.

Identify equipment used in weather forecasting.
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Explain how to operate weather information equipment including weather

satellites.

Demonstrate an understanding of weather maps and charts.

Identify atmospheric conditions including wind and cloud patterns and
describe their impact on the weather.

Describe how storms form and their relationship to weather fronts.
Explain how weather information is brought together to create weather
forecasts, and identify career opportunitiesin the field.

Identify and explain severe weather patterns and their impacts.
Identify and explain flood and drought conditions.

Describe the impact of weather conditions on several historical events.



TD79-01

TD79-02

TD79-03

TD79-04

TD79-05

TD79-06

TD79-07

TD79-08

TD79-09

TD45-01

TD45-02

TD45-03

TD45-04

TD45-05

TD45-06

TD45-07

TD79-10

TD79-11

TD79-12
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Identify types of manufacturing processes.

Demonstrate how to operate the Industrial Control Trainer; identify parts
on the Industrial Control Trainer.

Explain the two main categories of manufacturing.

Identify the properties of materials.

Identify characteristics of a conveyor system.

Classify manufacturing materials and identify two categories of
manufactured consumer products.

Identify how computers are used in the manufacturing process.

Define automation islands.

Explore three types of manufacturing processes and explain the two main
categories of manufacturing.

Identify the benefits and methods of proper hygiene.

Demonstrate a knowledge of health basics.

Demonstrate a knowledge of adolescent devel opment.

Define terminology relating to health and fitness.

Describe essential nutrients and calculate the grams of carbohydrates,
proteins, and fat necessary for a balanced diet.

Identify parts of the human body.

Describe characteristics of the human body.

Demonstrate how to operate the Industrial Control Trainer and how to use
the ICT3 Interactive Software.

Explore logic and truth tables and analyze truth tables.

Demonstrate how to program in Ladder Logic using the LADSIM

software package.



TD79-13

TD79-14

TD79-15

TD45-08

TD45-09

TD45-10

TD45-11

TD46-01

TD46-02

TD46-03

TD46-04

TD46-05

TD46-06

TD46-07

TD46-08

TD46-09

TD46-10

TD47-01

TD47-02

TD47-03

TD47-04

TD47-05
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Identify different types of conveyors and sensors.

Define industrial-control systems and explain their purposes and compare
and contrast open-open-loop and closed-loop systems.

Explore careers in manufacturing and the educational requirements.
Identify the components of a healthy lifestyle.

Demonstrate a knowledge of personal responsibility.

Demonstrate an understanding of basic fitness principles.

Identify current trends and career opportunities.

Define and identify the types and forms of energy.

Discuss nonrenewable and renewabl e energy resources.

Experiment with the different techniques used to collect, concentrate, and
convert sunlight into usable energy.

Test wind energy as an alternative energy source.

Examine hydroenergy as an alternative energy source.

Examine biomass energy.

Review geothermal energy as an alternative energy source.
Evaluate ways to become energy efficient.

Discuss the future direction of energy technology.

Describe career opportunities related to energy.

Discuss the early history of plastics and follow the most important
devel opments up to modern times.

Explain the properties of plastics.

Perform a thermoplastic forming operation.

Discuss the basic chemistry of plastics.

Operate an injection-molding machine.



TD47-06

TD47-07

TD47-08

TD47-09

TD48-01

TD48-02

TDA48-03

TDA48-04

TDA48-05

TD48-06

TD48-07

TDA48-08

TD48-09

TD49-01

TD49-02

TD49-03

TD49-04

TD49-05

TD49-06

TD49-07
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Explain the structure of plastics.

Discuss how plastics are processed for manufacturing.

Recognize the importance of plastics to electronics.

Debate the environmental issues surrounding plastics.

Explain what virtual redlity (VR) is.

Describe at |least five different types of VR.

Define the terms related to virtual reality.

Identify avariety of usesfor VR.

Describe the equipment used to display and manipulate imagesin virtual
space.

Demonstrate an understanding of the principles behind seeing in 3D.
Demonstrate the tools needed to create VR using 3SDWB.

Discuss the computer's function in virtual reality.

Explain the use of animation in virtua reality.

Define what isinvolved in the subject of ecology, including the concepts
of interdependence, adaptation, and dynamic equilibrium.

Describe an ecosystem.

Describe the ecosphere of planet Earth, including the hydrosphere, the
atmosphere, and the lithosphere.

Understand and demonstrate how food chains operate.

Analyze the cycles of nature (the water cycle, the carbon cycle, the
nitrogen cycle, and the mineral cycle).

Explain the greenhouse effect.

Consider various career opportunitiesin ecological and environmental

fields.



TD49-08

TD49-09

TD49-10

TD49-11

TD49-12

TD04-01

TD04-02

TD04-03

TD04-04

TDO4-05

TD04-06

TDO04-07

TD04-08

TDS50-01

TDS50-02

TDS50-03

TD50-04

TDS50-05
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Identify characteristics of biomes such as tundras, tropical forests,

temperate forests, boreal forests, and taigas.

Identify characteristics of biomes such as grasslands, deserts, and
chaparrals. Also identify characteristics of Earth's waters.

Survey the issues of deforestation, animals and wildlife, popul ation, soil,
erosion, and pesticides.

Survey the issues of global warming, acid rain, ozone, waste disposal, and
alternative energy.

Explore the ways in which ecology plays arole in thought and action.
Discuss the history of animation.

Describe the techniques for producing animated videos.

Demonstrate the basic tools of AnimationWorks.

Demonstrate the advanced tools of Animation Works.

Demonstrate the tools needed to create an animated movie with Animation
Works.

Explain the process of creating animation with Animation Works.
Discuss the career opportunitiesin the field of animation.

Discuss the computer age of animation.

Demonstrate a knowledge of the terminology related to Artificial
Intelligence.

Demonstrate an understanding of the history of CAl.

Evaluate the concepts, "Can a computer think, or be conscious?’
Recognize the connections between science fiction, robotics, computer
capabilities and Al development.

Compare and contrast the human brain with computers.



TD50-06

TD50-07

TD50-08

TD53-01

TD53-02

TD53-03

TD53-04

TD53-05

TD53-06

TD53-07

TD53-08

TD53-09

TD57-01

TD57-02

TD57-03

TDS57-04

TDS57-05

TD57-06

TDS57-07

TD57-08

TDS57-09
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Demonstrate an understanding of Al applications.

Describe how computers work with data.

Identify career opportunities and preparation requirements for careersin
Al.

Define terminology related to robotics.

Explain the functions of the controller.

Identify applications or automation and robotics in industry.

Describe the procedure for initializing the robot.

Demonstrate a knowledge of how the robot works.

Explain how arobot is programmed to perform specific tasks.
Demonstrate a knowledge of the history of automation and robotics.
Identify career opportunities in automation and robotics.

Demonstrate a knowledge of how computers work.

Define biotechnology.

Understand the concepts of ergonomics.

Demonstrate a knowledge of advancesin medical diagnostic methods,
bionics, and health enhancements.

Describe biotechnology's impact on nutrition and food production.
Identify some ethical controversies involving applications of
biotechnology.

Define DNA and describe how genetic traits are passed on.
Demonstrate a knowledge of the microscope, including itsuse asa
diagnostic tool.

Describe the connection between biotechnology and energy solutions.

Describe the influence of biotechnology on the environment.
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TDO06-01 Demonstrate a knowledge of the language of music.

TDO06-02 Explain the three basic elements of music.

TDO06-03 Identify procedures and equipment used in the recording of music.

TDO06-04 Explain how musicians, technicians, and producers interact to create
recordings.

TDO06-05 Explain the features of the MIDI synthesizer and other digital musical
instruments.

TDO06-06 Identify and explain techniques for composing and editing music using a

computer interface.

TDO06-07 Explain how sound effects are created for a narrative presentation.

TDO06-08 Identify career opportunitiesin the electronic music field.

TD70-01 Identify atmospheric factors which influence flight and explain how they
are measured.

TD70-02 Identify and explain the aerodynamic forces which affect motion through a
fluid.

TD70-03 Identify vehicles that are capable of flight.

TD70-04 Name the components of awind tunnel, and describe their operation.

TD70-05 Identify applications for aerodynamics.

TD70-06 Describe Bernoulli's Principle.

TD70-07 Identify pioneersin flight.

TD70-08 Describe the construction of an airfoil, and test and evaluate its
performance.

TD70-09 Understand some of the more advanced topics in aerodynamics.

TD70-10 Identify and explain basic equations used in wind tunnel tests.
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TD70-11 Describe factors and objects that influence stability and control of an

arcraft

Table 4 presents the frequency that each Wisconsin performance standard is met
throughout the competencies for the tech design course. The left-hand column is the competency
code that was described in Table 3.  The next columns describe if any of the performance
standards are met by the competency. If astandard is met, then an X is placed in the column
designated for that standard. This can be seen with competency code TD10-01. The
competency was determined to meet both standards A.8.7 and D.8.5. The specific description of
this competency can be seen in Table 3 and the description for the standard can be seen in
Table 1. Some of the competencies meet more than one standard, such as TD10-01 does, and
some do not meet any, which isthe case with TD10-02. The competencies are included with the
modules that come with the tech design course, which is prepared by Lab-Volt. The researcher
made the conclusion whether the competency met the standard. Following are examples of how
determinations were made as to whether a competency met a standard or did not.

One standard that was frequently met was A.8.2, which states that the students will
"Explain the need for and application of knowledge and skills from other disciplines when
engaging in technological activities." One competency that meets this standard is TD22-03,
which states that the student will "Demonstrate an understanding of current, voltage, and
resistance.” These principles rely on basic mathematical principles that students should learn in
amath class. The students are not asked to actually to explain the need for and application of
other disciplines. However, the continued reliance on other subjects would inherently give them
this appreciation. Therefore, this competency was considered to meet standard A.8.2. A

competency that was considered to not meet this standard was TD14-04, which states that
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students will "ldentify the main parts of aCNC lathe." Thereis no application of knowledge

from other disciplinesthat isinvolved with this competency.

Standard B.8.2 was also present in many of the competencies. This standard states that
the students will "Analyze various systems and identify the ways in which they are controlled to
produce adesired result.” One competency that meets this standard is TD10-07. This
competency states that the students will "Explain how to modify objects and drawings with
CAD." Many of the modules are small systems. The CAD module is a system with inputs,
processes, outputs, and feedback. The input isthe data that is entered into the computer that is
then processed through the interaction between the computer and the software. The output is the
actual drawing that may be created, on a screen or paper. Feedback may come in the form of
error messages. A competency that does not meet this standard is TD10-09, which states that the
student will "Demonstrate a knowledge of orthographic and isometric projections.” The
concepts learned here cannot be related to standard B.8.2.

One standard that is not met in any competency is standard C.8.4, which states that
students will "Explain the value of technical knowledge and teamwork in the development of a
device or process." Thisisavery specific standard that is not visible in any of the competencies.
At no time are the students asked to do thisin any of the modules. Therefore, the researcher
determined that this standard is not met in any of the competencies.

A final example of how the competencies were evaluated is illustrated with standard
D.8.5. Thisstandard states that the students will "Explain that people can control the
technol ogies they develop and use and that people are responsible for the effects their technology
has on society and the environment.” One competency that meets this standard is TD47-09.
This states that the students will "Debate the environmental issues surrounding plastics.” This
competency addresses this standard by having the students discuss the impacts of plastics on the

environment. Therefore, the researcher determined that this competency met standard D.8.5.
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Module A.
8

Competency 1 2 3 4 56 7 12

TD10-01 X
TD10-02

TD10-03 X
TD10-04 X

TD10-05 X X
TD10-06 X X
TD10-07 X
TD10-08 X X
TD10-09 X

TD13-01 X
TD13-02 X X
TD13-03 X
TD13-04

TD13-05 X
TD13-06 X
TD13-07 X
TD13-08 X
TD13-09 X

TD14-01
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Module A. B. C. D.
8 8 8 8

Competency 1 2 3 4567 1234567 12345©6 12 3

TD14-02 X

TD14-03

TD14-04

TD14-05 X X

TD14-06 X

TD14-07 X X

TD14-08 X

TD14-09 X

TD15-01

TD15-02 X

TD15-03 X

TD15-04

TD15-05

TD15-06 X X

TD15-07 X

TD15-08 X

TD15-09 X

TD15-10 X

TD16-01 X
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Module A.
8

Competency 1 2 3456 7 12

TD16-02

TD16-03

TD16-04

TD16-05

TD16-06

TD16-07

TD18-01

TD18-02 X
TD18-03 X
TD18-04 X
TD18-05 X
TD18-06 X
TD18-07 X
TD18-08 X

TD18-09 X
TD18-10 X
TD19-01 X

TD19-02
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TD19-03

Module A. B.

C.
8 8 8
Competency 1 2 3 4567 1234567 1234

TD19-04 X X

TD19-05 X

TD19-06 X

TD19-07

TD19-08

TD21-01 X X X

TD21-02 X

TD21-03 X

TD21-04 X

TD21-05 X

TD21-06 X

TD21-07 X

TD21-08

TD22-01 X

TD22-02

TD22-03 X

TD22-04



TD22-05

TD22-06
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Module

Competency 1

TD22-07

TD22-08

TD22-09

TD24-01

TD24-02

TD24-03

TD24-04

TD24-05

TD24-06

TD24-07

TD24-08

TD24-09

TD24-10

TD24-11

TD24-12

TD24-13



TD24-14

TD25-01

TD25-02
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Module

Competency 1

TD25-03

TD25-04

TD25-05

TD25-06 X

TD25-07 X

TD25-08

TD25-09

TD25-10

TD26-01

TD26-02

TD26-03

TD26-04

TD26-05

TD26-06

TD26-07

X

X



TD26-08

TD26-09

TD26-10

TD27-01
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Module A.
8

Competency 1 2 3 456 7 1

TD27-02

TD27-03

TD27-04 X

TD27-05

TD27-06

TD27-07

TD27-08

TD27-09

TD29-01

TD29-02 X

TD29-03

TD29-04 X

TD29-05 X

TD29-06



TD29-07

TD29-08

TD02-01

TD02-02

TD02-03

Module

71

Competency 1

2

TDO02-04

TD02-05

TD02-06

TD02-07

TD02-08

TD02-09

TD02-10

TDO02-11

TD02-12

TD30-01

TD30-02

TD30-03

TD30-04

TD30-05

TD30-06
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TD30-07 X

TD30-08 X X X

TD30-09 X

TD31-01

Module A. B. C. D.
8 8 8 8

Competency 1 2 3 4 5 6 7 1234567 12345¢®6 12 3

TD31-02 X X
TD31-03 X X
TD31-04 X X
TD31-05 X
TD31-06 X

TD31-07 X X

TD31-08 X

TD31-09 X

TD42-01

TD42-02 X X

TD42-03 X X

TD42-04 X

TD42-05 X

TD42-06 X



TD42-07 X

TD42-08

TD33-01

TD33-02

TD33-03 X

Module A.
8

73

Competency 1 2 3 456 7 1

TD33-04

TD33-05

TD33-06

TD33-07

TD34-01

TD34-02

TD34-03

TD34-04

TD34-05

TD34-06

TD34-07

TD35-01

TD35-02



TD35-03

TD35-04

TD35-05

TD35-06

TD35-07

TD36-01

Module

Competency 1 2 3 4 5 6 7
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X

TD36-02

TD36-03

TD36-04

TD36-05

TD36-06

TD36-07

TD36-08

TD36-09

TD36-10

TD36-11

TD36-12

TD37-01

X

X



TD37-02

TD37-03

TD37-04

TD37-05

TD37-06

TD37-07 X X

TD37-08 X X

Module

75

Competency 1 2

TD37-09

TD38-01 X
TD38-02 X
TD38-03 X
TD38-04 X
TD38-05 X
TD38-06 X

TD38-07 X X

TD38-08 X

TD39-01 X

TD39-02



TD39-03

TD39-04

TD39-05

TD39-06

TD39-07

TD39-08

TD39-09

TD40-01

Module A.
8

76

Competency 1 2 3456 7 1

TD40-02 X X

TD40-03 X X

TDA40-04

TDA40-05

TD40-06

TD40-07 X

TD40-08

TD40-09 X X

TD40-10 X X

TD40-11



TD40-12

TD41-01

TD41-02 X

TD41-03

TD41-04

TD41-05

TD41-06

TD41-07 X

TD41-08

Module A.
8

77

Competency 1 2 3456 7 1

TD41-09

TD41-10

TD79-01

TD79-02

TD79-03

TD79-04 X

TD79-05

TD79-06

TD79-07 X



TD79-08

TD79-09

TD45-01

TD45-02

TD45-03

TDA45-04

TD45-05

TD45-06

TD45-07

TD79-10

Module A.
8

78

Competency 1 2 3456 7 1

TD79-11

TD79-12

TD79-13

TD79-14

TD79-15 X

TD45-08

TD45-09

TD45-10



TD45-11
TD46-01
TD46-02
TD46-03
TD46-04
TD46-05
TD46-06
TD46-07
TD46-08
TD46-09

TD46-10

Module

Competency

79

1

TD47-01

TD47-02

TD47-03

TD47-04

TD47-05

TD47-06

TD47-07
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TD47-08 X

TD47-09 X X XXX XX
TD48-01 X

TD48-02 X

TD48-03 X

TD48-04 X

TD48-05 X

TD48-06 X

TD48-07 X

TD48-08 X

TD48-09

TD49-01 X

Module A. B. C. D.

8 8 8 8
Competency 1 2 3 4567 1234567 12345©6 1234 5
TD49-02
TD49-03 X
TD49-04 X
TD49-05 X
TD49-06 X X X X

TD49-07
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TD49-08

TD49-09

TD49-10 XX XX

TD49-11 XX XX

TD49-12

TD04-01 X X

TD04-02 X

TD04-03 X

TDO04-04 X

TDO04-05 X

TDO04-06 X

TDO04-07

TDO04-08 X

Module A. B.

C.
8 8 8
Competency 1 2 3 4567 1234567 1234

TD50-01

TD50-02 X X

TDS50-03 X

TD50-04 X

TDS50-05 X
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TDS50-06 X

TD50-07 X X

TD50-08

TD53-01 X

TD53-02 X X

TD53-03 X

TD53-04 X

TD53-05 X X

TD53-06 X X

TD53-07 X X
TD53-08

TD53-09 X X

TD57-01

TD57-02

Module A. B. C. D.

8 8 8 8
Competency 1 2 3 4567 1234567 123456 1234 5
TD57-03 X X
TD57-04 X XX X X
TD57-05 X X XX X X

TDS57-06
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TDS57-07 X X

TDS57-08 X X

TD57-09 X XX X X
TDO06-01
TDO06-02 X
TD06-03 X
TD06-04 X X
TD06-05 X
TDO06-06 X
TDO06-07 X
TDO06-08
TD70-01
TD70-02
TD70-03
TD70-04 X
Module A. B. C. D.
8 8 8 8
Competency 1 2 3 4567 1234567 123456 1234 5

TD70-05 X

TD70-06

TD70-07 X
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TD70-08 X
TD70-09 X

TD70-10 X X
TD70-11 X X

Table 5 shows the number of competencies that meet each individual performance
standard for the eighth grade. The second column is the number of competencies that meet the
specific standard. For instance, standard A.8.1 is met through 131 competencies. The third
column is the percentage of times that the standard is present throughout the total number of
competencies. An exampleis standard number A.8.7 is present in 4 percent of the total number
of competencies. There are atotal of 384 competencies that are included in the forty-five Tech
Design modules. Many of the standards are present in less than one percent of the competencies.

In this case, the number is presented as <1 in column three. This datawas derived from Table 4.
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Table5

Number and Percentage of Lab-Volt Tech Design Module Competencies That Meet Wisconsin

Technology Education Performance Standards For the Eighth Grade

WI Standard # of Competencies % of Competencies
A81 131 34
A.8.2 104 27
A.8.3 1 <1
A84 0 0
A.85 2 <1
A.8.6 1 <1
A.8.7 17 4
B.8.1 0 0
B.8.2 167 43
B.8.3 8 2
B.8.4 7 2
B.8.5 2 <1
B.8.6 0 0
B.8.7 0 0
Cs81 5 1
C8.2 0 0
C83 2 <1
C84 0 0

C.85 10 3



C.8.6

D81

D.8.2

D.8.3

D.84

D.85

13

24

<1

86
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CHAPTERV

Chapter four included the frequency with which the tech design modules met the
Wisconsin Department of Public Instruction standards for technology education. The tech
design course, which is designed by Lab-Volt, includes 45 modules that may be included in the
course. The teacher would decide which modules would be included in their specific course. A
typical number would be 20 modules. Each of these modules consists of competencies that the
students are expected to meet before leaving the module. Chapter four presented the data on
how well these competencies meet the Wisconsin technology education standards. This chapter
is concerned with making conclusions based on the data that was presented in chapter four.

Before the data from chapter four can be discussed, it should be mentioned how the
evaluations were made. Because of the subjective nature of the data, very rigid determinations
were made as to whether a standard was addressed by a competency. A good exampleis
performance standard B.8.1, which states that the students will "Compare and contrast the
function of each of the following common elements of technologica systems: inputs, processes,
outputs, and feedback." Some people might say that because many of the modules are small
systems, this standard would be met by most of them. However, none of the competencies
specifically ask the students to "compare and contrast” the function of each of these el ements.
They do control the module to complete a specific task, in many cases. Because of this
subjectivity, very rigid evaluations were made for each competency.

The performance standards that deal with the category of the "Nature of Technology" are
addressed most by the competencies. Specificaly, A.8.1 and A.8.2 were met by many of them.

According to Table 5, standard A.8.1 was present in 34 percent of the competencies and A.8.2



88

was present in 27 percent. The description of A.8.1 isthat by the end of the eighth grade
students will "Show that technology has allowed us to further the efforts of science and, in turn,
science has enabled us to devel op better technology.” The description of A.8.2 isthat students
will "Explain the need for and application of knowledge and skills from other disciplines when
engaging in technological activities." Many of the competenciesillustrate scientific principlesto
the students and relate them to technology. Also many of the modules use the application of
other areas of human knowledge in their competencies. Thiswould be expected if one looked at
the definition of technology, as given by the Wisconsin Department of Public Instruction in their

Model Academic Standards For Technology Education. That definition can be seen on page 12

of the publication and is as follows, "Technology is the generation of knowledge and processes
to develop systems that solve problems and extend human capabilities.” That is precisely what
most of the modules are, applied human knowledge. Performance standards A.8.3 through A.8.7
were rarely addressed in the competencies. These performance standards are concerned with the
connection between society and technology.

The next category of performance standard is "Systems’. The tech design modules
addressed this category most frequently with the performance standard B.8.2. Thisstandard is
described as, the students will "Analyze various systems and identify the ways in which they are
controlled to produce a desired outcome." Most of the modules can be considered to be a
system, even though they may be a small system, and would teach the student how to control
them to create a desired outcome. Most of the modules would be considered to possess an input,
a process that must take place to achieve adesired result, an output, and afeedback. The
remaining performance standards in this category are addressed far |ess frequently and can only

be seen in two percent or less throughout the modules. These standards deal with failures of a



system, resources for systems, large and complex systems, the environment, and diverse
applications. Theseideas are not present in the competencies.

The category of performance standards that deals with "Human Ingenuity” israrely
addressed by the competencies. This category is concerned with having the students use the
problem-solving process to work through various technological problems. The standards are
very specific for having the students work through actual problems. An exampleis standard
C.8.1 which states that students should be able to "Research and develop a set of solutionsto
solve a problem not knowing all constraints." None of the competencies ask the students to

actually develop a set of solutionsto aproblem. There are competencies that address the
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problem-solving process, such as module TD16, Computer Problem Solving. The competencies

for this module, however, never ask the student to perform an academic activity that addresses
the standards in this category. For instance, competency TD16-05 states that students should,

"Solve a problem by breaking it into parts.” This cannot be considered as meeting standard

C.8.1. None of the competencies thoroughly address the performance standards in this category.

The last category, also less present in the competencies, deals with the "Impact of
Technology". This performance standard category is concerned with students learning the
positive and negative impacts that technology makes on society and the environment. The
performance standards here are very in-depth and are not seen in the competencies. This
complexity can be seen in performance standard D.8.3. This states that the student will
"Contrast the advantages and disadvantages of given technology and make adjustments or
develop new technologies if disadvantages outweigh the advantages.” One module where this

standard is met is TD46, Alternative Energy. In this module students are asked to consider
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alternative energy as areplacement to what existsin the present. However, most of the
competencies do not address this category of standards.

What is clear from the research is that many of the modules are very task-oriented as was
discussed in the review of literature. A review of the competenciesillustrates this very well.
Much of what is involved throughout many of the modules is teaching the students how to

actually complete a specific task. An example of thisisthe module Computer-Aided Design For

Windows. By itsvery nature, thiswill be avery task-oriented module. The students will learn
to use the computer and software to create objects and modify those objects. They will not
acquire any ability to perform any of the standards for the "Impact of Technology”. When they
finish this module, they will not be able to perform performance standard D.8.4, which states that
students will "Explain why people must think about how a new technology might affect other
people, societies, and the ecosystem in which welive." They will, however, be able to use the
computer to create atechnical drawing. Another exampleisthe Video Editing module. The
students will work through this module, and when they are finished, they will possess the
technical knowledge to edit videotape. They will not, however, be able to "Explain the difficulty
in predicting the effects a new technology will have on society and the environment due to alack
of experience with the technology", which is the definition of performance standard D.8.1.

There are many of these task-oriented modules with the tech design course as well asin many
technology education module laboratories throughout the State of Wisconsin. The review of the
performance standards for middle school age students does not emphasi ze the task-oriented
objectives. The task-oriented objectives can be seen in afew of the standards as was mentioned

above.



91

The conclusion, based on the data presented in this paper, isthat Wisconsin performance
standards for technology education are not sufficiently addressed in the modular classroom.
There are afew standards that are frequently addressed. However, most of the standards are not
present in the modules. The recommendation is that curriculum be revised if the modules are to
meet the standards. Also, more research needsto be donein thisarea. There are many other
vendors of technology education modules. Research should be completed to see if these

modules meet the Wisconsin technology education standards.
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