Abstract
BLUE, CARL NELSON. The Affects of Standards-based Communication Technology
Education Units on the Achievement of Selected Standards for Technological Literacy by
Middle and High School Students in Technology Education. (Under the direction of Richard
E. Peterson.)
At a national level, new instructional units for the middle and high school Technology
Education classroom were disseminated and field-tested by the TECH-know Project, the
National Science Foundation funded program (NSF). North Carolina State University, the
Technology Student Association (TSA), and the Departments of Public Instruction of North
Carolina, Florida, Oklahoma, and Virginia were partnered to create, pilot, revise, and
distribute student-centered instructional materials that are based on TSA activities. These
activities and curriculum materials were correlated with the Standards for Technological
Literacy as identified by the Technology for All Americans Project (ITEA, 2000). Core
science, mathematic, and technology education concepts and principles were identified and
embedded into these instructional units. An assessment was developed to determine the
effects of standards based education on a purposeful sample of Technology Education
classrooms. For the purpose of this study, research focused on the four TECH-know Project's
communication technology education units of instruction. 1) Cyberspace Pursuit is a middle
school unit that explores technologies related to the Internet and webpage developments.
2) Digital Photography is a middle school unit that explores the technologies and concepts
behind electronic imaging. 3) Desktop Publishing is a high school unit that explores
technologies related to digital printing. 4) Film Technology is a high school unit that explores

the technology behind digital video and concepts for video production. These four

instruments were measured by means of student pretest and posttest content knowledge.



Criterion-referenced tests (CRT) were developed within the course of the TECH-know
Project's expert content development and pilot testing. Conclusions on inferential statistical
methods on the administered CRT data provided positive results in regards to students' scores
in science, mathematics, and technology content. An analysis of data ascertained the
variables that influenced on student’s scores. Conclusions found that the TECH-know
instructional materials, gender, and grade level had significant influence on student gains in
knowledge of technology, mathematics, and science content. Descriptive statistical methods
summarized data collected on student’s access to communication technologies outside the
classroom. An analysis of data ascertained the variables that influenced on student’s scores.
Conclusions based on analysis of variance for control pretest group in this study found that
access to certain communication technologies had significant influence on specific student
scores at the control pretest treatment stage and at posttest treatment stage based on grade

level, gender, and material content.
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“The precursor to the pursuit of the holy grail of technological literacy is for
technology education to take concrete steps to establish itself as an academic discipline... To
become an academic discipline, technology education must specify four things. First, it will
have to identify an intellectual domain consisting of a body of credible organized knowledge
that is unique, is related to man’s concerns in living, and is an array or ideas related in
sequential fashion, Second, an academic discipline has a history of the organizing concepts
that constitute its domain. Third, there must be a clear delineation of the modes of inquiry by
which the discipline validates itself, creates new knowledge, and advances as a discipline.
Finally, an academic discipline must be instructive; curriculum content must derive from its
intellectual domain ... It is not possible to define technological literacy, or measure it, in the

absence of an agreed upon intellectual domain for technology education” (Waetjen, 1993,

page 8).
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The Affects of Standards-based Communication Technology Education Units on the
Achievement of Selected Standards for Technological Literacy by Middle and High School

Students in Technology Education

Introduction

The Twenty-First Century will require higher standards in education and greater
accountability and achievement from teachers, schools, and their students beyond a minimal
comprehension of reading, writing, and the ability to perform simple mathematics. These
new requirements stem from recent U.S. Federal legislation. The 2002 Law, No Child Left
Behind (2002) that has redirected educational thinking and put into place a set of standards
and testing plans to ensure that higher standards are being met by 2014 (Meier & Wood,
2004). Because of these new standards, a proficiency in reading, mathematics, science and
technology is considered one of America’s fundamental concerns of accountability in our
public schools. The primary goal of this research is to assess new co-curricular, standards-
based materials developed for the 21* Century student with objectives for learning math,
science and technology content.

In a 1991 Gallup Poll of American views on education, 68% polled favored a
standardized national curriculum (Sykes, 1995). According to Charles Sykes’ book, Dumbing
Down Our Kids, the Gallup found that 77% polled favored schools in their communities to
use national tests to measure academic achievement, and 85% favored to use standardized
testing programs to measure student achievement in areas such as English, math, science,
history, and geography to assess problem solving skills and writing skills (Sykes, 1995, and

Ravitch 1995).



Standards

There is a long history of standards development in America, much of which is a
result and response to changes in technologies, wars, and disasters. The history of standards
is the histories of people agreeing on ways to improve materials, processes, and products as
well as communicating that information to others. Over time standards have been accepted in
many aspects of our lives. Standards govern construction, transportation,
telecommunications, drinking water, food, air, medicine, and any profession that deals with
their safety and standard of living (Ravitch, 1995).

Standards can refer to both the goals of what should be done, as well as the
measurements of progress and quality toward that objective. Traditionally societies have
developed methods (standards) of operation in order for its populace to live harmoniously
within a society (Ravitch, 1995). “New members are made aware of codes of conduct
deemed acceptable. Every society has a culture or a method of operating which is unique to
it. To live harmoniously in a given culture, its members must be aware of the various codes
of conduct that which are acceptable to that culture. It is through education that youth and
new members are apprised of these facts.” (Cummings, 1971, p.172)

In early nineteenth century America, the nation’s diversity grew and community
schools became the place of teaching a common language and civic values. It was considered
society’s responsibility to provide for the opportunities and objectives of an individual’s
education and assessment. It was the charge of schools to provide standards for college
preparation, or develop a curriculum tailored and differentiated to meet the needs of the

children (Ravitch, 1995).



Over time, the adoption and development of standards in education has been widely
debated. Concerns include dispute over content taught as well as assessing the quality of
teachers and instructional materials. The debate has been less over the need for standards and
accountability, but rather what standards would best serve everyone (Ravitch, 1995).

Some scholars in education contend that standardization creates an environment where there
is difficulty in holding people accountable or worse confounds the development of sound and
useful standards (Ravitch, 1995). While others argue standards have significant promise for
improving the quality of American public education. They defend that standards are
considered critical in reducing educational inequalities where families have insufficient
resources to support their children’s education (Sykes, 1995).

The development of standards in education reflects the historical needs, as well as the
politics of a nation. Historically, it is important to acknowledge those chronological
influences in present-day educational standards-reform. Many of the standards that have
been adopted by scholarly organizations of recent years were a result of a 1983 report, 4
Nation at Risk, prepared by the National Commission on Excellence in Education as
requested by the US Secretary of Education (Peterson &West 2003). The National Council of
Teachers of Mathematics (NCTM) as a response to the criticisms expressed in 4 Nations At
Risk published national standards for math and science education in a goal to improve
mathematic education for all students. Other scholarly associations followed this trend and
developed and adopted standards in like response (Ravitch, 1995).

The American Association for the Advancement of Science (AAAS) in 1990
developed The Benchmarks for Science Literacy- Project 2061, which focused on these

same educational reforms and recognized the importance of understanding technology.



Project 2061 identified certain technological abilities such as goals for all their students, and
called for an understanding concepts and principals of technology that include design,
control, and systems and also some important concepts about technology in specific areas
such as materials, energy, and communication (Cajas, 2001).

In the 1990’s, the International Technology Education Association (ITEA) developed
a set of standards related to the study of technology (ITEA, 2000). Phase I was initiated
through the development and publishing of Technology for All Americans Project: A
Rationale and Structure for the Study of Technology (TfTAAP, 1996). This consisted of the
development of a rationale and structure for the study of technology and a process of
developing the core of the standards followed.
In 2000, Phase I1, the ITEA published the Standards for Technological Literacy: Content for
the Study of Technology to promote a high level of achievement of technological literacy
(ITEA, 2000).

In 2003, the final phase of TFAAP was completed with the release of Advancing
Excellence in Technological Literacy (AETL): Student Assessment, Professional
Development, and Program Standards (ITEA, 2003).

Technology Education

What is technology education, and why have standards been developed to address the
needs for technological literacy? Technology education is the study of tools, processes, and
systems by which humans modify nature to meet their needs and wants. “A study of
technology provides an opportunity for students to learn about the processes and knowledge
related to technology that are needed to solve problems and extend human capacities” (ITEA,

2000, p. 242).



Technological literacy encompasses the use of knowledge, ways of thinking and

acting, and develops capabilities of using knowledge (NAE & NRC, 2002). “Technological

literacy, like other forms of literacy, is what every person needs on order to be an informed

and contributing citizen for the work of today and tomorrow “(ITEA, 2003, p. 10).

The Designed World

According to the ITEA’s Standards for Technological Literacy, students will develop

a better understanding of the social world around them. This Designed World includes all

human-made systems that interrelate with one another (ITEA, 2000). In studying technology,

students are provided with a classification system that sub-divides technology education into

taxonomy of seven areas of study in Kindergarten through 12th grade (ITEA 2000).

1.

Medical Technology: Students will develop an understanding of and be able to select
and use medical technologies (ITEA, 2000, p. 141).

Agriculture and Biotechnologies: Students will develop an understanding of and be
able to select and use agricultural and related biotechnologies (ITEA, 2000, p. 149).
Energy and Power Technologies: Students will develop an understanding of and be
able to select and use energy and power technologies (ITEA, 2000, p. 158).
Transportation Technologies: Students will develop an understanding of and be able
to select and use transportation technologies (ITEA, 2000, p. 175).

Manufacturing Technologies: Students will develop an understanding of and be able
to select and use manufacturing technologies (ITEA, 2000, p. 182).

Construction Technologies: Students will develop an understanding of and be able to

use and select construction technologies (ITEA, 2000, p. 191).



7. Communication Technologies: Students will develop an understanding and be able to
use information and communication technologies (ITEA, 2000, p. 166).

Communication Technologies

The rationale in this study is focused on an evaluation of communication technology
instructional materials and their objective of developing student’s understanding and use of
information and communication technologies. Communication technology as a curriculum
has been consistently included in curriculum efforts of States that have adopted technology
education—based programs (Robb and Jones 1990). The study of communication technology
has been promoted, supported, and rationalized as part of technology education historically
through numerous professional presentations, papers, workshops, meetings, and curriculum
efforts (Robb and Jones 1990). It is important to research communication technologies
curriculum’s relevance and its acceptance by students as a valuable resource in preparing
them for the future (Robb and Jones 1990). “Only sound, rational curriculum designs for
technology education, has resulted from a focus on communication as one of the systems for
human survival in the future” (Robb and Jones, p39). A well-developed technology education
program is where students will develop an understanding and be able to use information and
communication technologies (ITEA, 2000).

Relevance as Curriculum

Throughout the history of developing civilizations, technology is repeatedly cited as
the key element to transformation and advancement. One of the unique ways in which
technology has brought about social transformations is through revolutions in
communications (Robb & Jones 1990). Communication systems have evolved since

prehistoric times to serve the needs of new generations. While sophisticated modern



communication technology make it possible to communicate more efficiently, negative
implications materialize and must be addressed and understood (Shanon 1990).
According to the Standards for Technological Literacy, “Because of the power of today’s
technological processes, society and individuals need to decide what, how, and when to
develop or use various technological systems. Since technological issues and problems have
more than one available solution, decision-making should reflect the values of the people and
help them reach their goals. Such decision making depends upon all citizens, both
individually and collectively, acquiring a basic level of technological literacy— the ability to
use, manage, and understand technology.” (TfAAP, 1996, STL, 2000, p.11)

A successful human society can be summed up in their capacity to communicate.
How we communicate depends upon the creation of tools of communication so that people
may communicate effectively and efficiently (Haynie & Peterson 1995). Communication
technologies help us communicate and share information, thoughts and ideas (Sanders 1997).
The use of technology has enhanced human communications and affects the numerous
aspects of our daily lives, from enabling citizens to perform routine tasks, to requiring that
they be able to make responsible, informed decisions that affect individuals, our society, and
the environment (ITEA 2003).

The TECH-know Project

In 2001, North Carolina State University (NCSU) received a four-year grant from the
National Science Foundation (NSF) for the TECH-know Project, a collaboration created
from selected state departments, universities, and businesses, for the development of
standards-based instructional materials centered on Technology Student Association (TSA)

competitive activities. From 2001 until 2004, teachers from North Carolina, Virginia,



Oklahoma, Pennsylvania, and Florida piloted and developed and selected TECH-know Units
that were identified with the Standards for Technological Literacy, National Science
Education Standards, Principles and Standards for School Mathematics, and TSA activities
(Taylor, 2004). Initial research from pilot studies suggested that these materials showed an
increase in students’ understanding in science, technology and mathematics for virtually all
populations as well as enhancing students’ interest in these areas (Taylor, 2004).

In early 2005, twenty units (ten middle school and ten high school) were published
and made commercially available through Centre Pointe Learning publishing. In Fall 2005
these materials were field-tested by a purposeful sample of twenty-two middle and high
school technology education teachers from ten states (CO, CT, GA, KY, MS, NC, PA, SC,
TN, WI). The model proposed that ten school districts would provide two field test sites.
Selected teachers were required to field-test two units at the middle school or two at the high
school level, during the fall of 2005. This field-test model necessitated at least twenty new
TECH-know Project teachers were invited to participate in a professional develop workshop
at NCSU during the summer of 2005. Those teachers selected for the field test had no prior
exposure to the materials. For the purpose of future communication and assistance, an
electronic forum was developed through the TECH-know website [www.ncsu.edu/techknow]
to facilitate discussions between the new teachers, the state coordinators, and the experienced
teachers and members of the TECH-know Project.

Professional Development in Technology Education

According to authors Bybee and Louks-Horsley in their article Advancing technology
education: the role of professional development, “Professional development is a critical

companion to, but not the same as the implementation of standards. Professional



development will provide the opportunities for technology teachers and other educators to
learn what they need to know and be able to do as they assist students in achieving the

technological literacy standards.” (Bybee & Louks-Horsley, 2000, pg 32).

It is important that teachers learn about and develop skills related to curriculum they
are required to instruct. Teachers need opportunities to deepen their content knowledge and
opportunities to learn about how to teach technology from advanced instructors. Teachers
also need tools and opportunities to improve their own learning, and the motivation to do so

(Bybee & Louks-Horsley, 2000).

Fernando Cajas discusses interactions of teaching science and technology and
importance of professional development. Cajas stated, “To help students learn about
technology, teachers will need resources and knowledge, high quality curriculum materials,
professional development to improve their content and pedagogical knowledge, and
opportunities to interact with other teachers. In addition, teachers will need to find ways to
address the ideas and skills that make up technological literacy with the context of the
subjects they teach. These interactions and collaborations will not take place until
stakeholders recognize the importance of understanding technology” (Cajas, 2001, pg 726).

TECH-know Units of Communication Technology

Of the twenty units that have been developed for the TECH-know Project this study
selected to focus on the four field-tested Communications Technology units because of an
identified need to develop and research communications curriculum. Coursework in
communication technology has been promoted, supported, and rationalized as part of
technology education historically through numerous professional presentations, papers,

workshops, meetings, and curriculum efforts (Robb and Jones 1990). It is important to
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research communication technologies curriculum’s relevance and its acceptance by students
as a valuable resource in preparing them for the future (Robb and Jones 1990).

The four field-tested units chosen incorporated both middle and high school
classroom samples in five States (CO, CT, PA, SC, WI) four regions of the county in both
rural and suburban settings. These four TECH-know units are:

1. Cyberspace Pursuit, a Middle School unit that explores technologies related to the
Internet and webpage development.

2. Desktop Publishing, a High School unit that explores the technologies related to
conventional and digital printing.

3. Digital Photography, a Middle School unit that explores the technologies and
concepts behind electronic imaging.

4. Film Technology, a High School unit that explores the technology behind digital
video and concepts for video production (Taylor, 2004).

These four areas of study encompass modern communication technologies. Since the
invention of the printing in press in the early 20th Century along with language literacy
programs, has allowed humankind to evolve and develop the more modern communication
technologies of the computer and the Internet in the digital age of present day. This constant
evolution of communication technologies enhances our capacity to understand their potential
and ensure the success of a society is the cornerstone of mankind’s future (Haynie &

Peterson, 1995).
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Statement of the Problem

A proficiency in reading, science, mathematics, and technology is considered one of
America’s fundamental concerns of accountability in our public schools (Wood, 2004). The
Law, No Child Left Behind (2002) requires school programs, teachers and students to adhere
to higher standards reading, science and mathematics by the year 2014 (Wood, 2004).
Developing sound curriculum that promotes literacy in those areas is critical. Science and
mathematics education are characterized as theoretical whereas technology education (TED)
emphasizes constructive philosophies. The TECH-know Project developed co-curricular
instructional materials that are closely aligned with foundational science and mathematics
concepts. Their effectiveness will depend on marketing and dissemination nationally
(Peterson, 2000).

It was the problem of this research to investigate the affects of standards-based
communication technology education units on the achievement of selected standards for
technological literacy by middle and high school students in technology education. This
objective is consistent with the goals of No Child Left Behind (2002) and developing
instructional materials that address America’s fundamental concerns of accountability in our
public schools.

An additional problem was to investigate whether access to communication
technologies such as the Internet, video-computer games, and other digital equipment outside
the classroom has any influence on a student’s achievement in school. An investigation of
research and literature in this area was essential to a better understanding of the role of

communication technologies and the goals of education.
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Rationale for Study

From 2001 until 2004, teachers from North Carolina, Virginia, Oklahoma,
Pennsylvania, and Florida piloted and developed and selected TECH-know Units that were
identified with the Standards for Technological Literacy, National Science Education
Standards, Principles and Standards for School Mathematics, and TSA activities (Taylor,
2004).

According to Ernst, Taylor and Peterson in their 2005 article, TECH-know:
integrating engaging activities through standards based learning, “Science, mathematics,
and technology (SMT) literacy is vital to national interests, in particular to maintaining the
economic health of the nation and the well being of its citizenry, making the success of SMT

education especially important to everyone (Ernst, Taylor, & Peterson, 2005, pg 15).

Units 2002 2003

Cyberspace Pursuit 27% 36%

Desktop Publishing 20% 46%

Digital Photography 14% 54%

Film Technology 57% 82%

Figure 1.1 Percentage gains observed in overall scores in TECH-know pilot
testing

During the pilot process, teachers administer pre-test, post-test, and student
perception survey. The TECH-know Project collected data that supported the need for
implementation and integration of these units in technology classroom across the country.
Pre and post assessment by unit showed positive gains. Students also experienced positive

gains in scientific, mathematical, and technological concepts in each TECH-know



13

instructional unit (Ernst,Taylor, & Peterson, 2005). “Students were able to make connections
to math, science and technology while enhancing their understanding of concepts embedding
these activities (Ernst, Taylor, & Peterson, 2005, pg 17).

As shown in Figure 1.1, pilot testing results were considered favorable for field-
testing the completed units. This research will determine if these results can be achieved with

new teachers and students in a field test of completed Communication Technology units.

Questions to be answered
In this research on the affects of standards-based communication technology education
units on the achievement of selected standards for technological literacy by student in middle
and high technology education programs, there are five research questions that will be
addressed.
1. Are students learning mathematics, science and technology content based on the

pretest and posttest scores?

2. Does gender and grade level have an affect on students based on pretest and posttest
scores?

3. Do teachers have an affect on students’ achievement based on pretest and posttest
scores?

4. Do the communication technology units of instruction have an affect on students

based on pretest and posttest scores?
5. Is there evidence that access to communication technologies outside the classroom

has an affect on student pretest and posttest scores?
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Research Methodology

It is essential to research communication technologies curriculum’s relevance and its
acceptance by students as a valuable resource in preparing them for the future (Robb and
Jones 1990). The methodology for this study was comprised of an analysis of quantitative
data collected from a stratified purposeful sample of technology education classrooms.

The four field-tested Communication Technology Units chosen incorporated both middle and
high school classroom samples in five States (CO, CT, PA, SC, WI). These States are located
in four distinct regions of the USA in primarily rural and suburban settings.

Pre-content knowledge was accessed through a twenty-five problem, criterion-
referenced test (CRT), based on core science, mathematics, and technology concepts. The
criterion-referenced tests (CRT) were developed within the course of the TECH-know
Project's content development and pilot testing. Each CRT contained five science, five
mathematics, and fifteen technology questions that were developed and reviewed by TECH-
know’s content experts.

The treatment was an application of the completed commercially available standards
based curriculum TECH-know Units that had been developed over the past four years
through a series of pilot testing and editing. The TECH-know Units have been identified with
the Standards for Technological Literacy, National Science Education Standards, Principles
and Standards for School Mathematics (Taylor, 2004).

A matching post-CRT followed to treatment to assess course content and related
identified standards. This data was collected, retrieved and analyzed with a statistical

significance set at an alpha [0] of 95% confidence level and a probability P-value of 0.05
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(Agresti & Finlay, 1997). The P-value probability was the primary reported result in this
significant test.

In addition to the CRT data gathered from pretest and posttest scores, additional
information was ascertained on student access to communication technologies outside of the
classroom. ANOVA analyzes the relationship between the mean of the quantitative response
variables and a qualitative explanatory variable, the categories of which groups are compared
at an alpha [a] of 95% confidence level and a probability P-value of 0.05 (Agresti & Finlay,

1997). The P-value probability was the primary reported result in these significant tests.

Research Methodology Overview

Population of Interest

The population of interest for this research includes students in middle school and
high school Technology Education programs interested in Communication Technology
Curriculum.

Sample

TECH-know materials were field-tested in 2005 by twenty-two middle and high
school technology education classrooms from ten States (CO, CT, GA, KY, MS, NC, PA,
TN, SC, WI). The selected field-test teachers had no prior exposure to the materials and were
administered TECH-know training and participation in professional development workshop
in Summer 2005.

Study’s Sub-Sample for Research

Four Communication Technology field-tested units were chosen that incorporated

both middle and high school classroom samples from five States (CO, CT, PA, SC, WI).
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These classrooms are in four distinct regions of the county from both rural and suburban

settings. These four TECH-know Communication Technologies Units were:

1. Cyberspace Pursuit, a Middle School unit that explores technologies related to the
Internet and webpage development.

2. Desktop Publishing, a High School unit that explores the technologies related to
conventional and digital printing.

3. Digital Photography, a Middle School unit that explores the technologies and
concepts behind electronic imaging.

4. Film Technology, a High School unit that explores the technology behind digital
video and concepts for video production.

Research Rational

A proficiency in reading, science, mathematics, and technology is considered one of
America’s fundamental concerns of accountability in our public schools (Wood, 2004).
During the pilot process, teachers administered the pre-test, post-test, and student perception
surveys. Pre and post assessments by unit showed positive gains. Students also experienced
positive gains in scientific, mathematical, and technological concepts in each TECH-know
instructional unit (Ernst, Taylor, & Peterson, 2005) The Law, No Child Left Behind (2002)
requires school programs, teachers and students to adhere to higher standards reading,
science and mathematics by the year 2014 (Wood, 2004).

Treatment Rationale

The TECH-know Project pilot phase collected data that supported the need for
implementation and integration of these units in technology classrooms across the country

(Ernst, Taylor, & Peterson, 2005). The treatment was an application of the completed



17

commercially available standards based curriculum TECH-know Units that had been
developed over the past four years through a series of pilot testing and editing. The TECH-
know Units have been correlated with the Standards for Technological Literacy, National
Science Education Standards, Principles and Standards for School Mathematics (Taylor,
2004).

Instruments

These CRT instruments were developed and validated individually by each unit’s
writers and developer’s for content rationale and appropriateness, and altered only to reflect
each unit’s fruition during the piloting phase.

Process Questions For Communication Technology Units

o What are the overall student scores from each or the four pretest, and posttest
instruments used for student’s assessments?

o Was there evidence some units did better than others in overall student gains?

o Are there any comparable results in the different student subgroups (gender and grade

level) per unit and or for the overall units?

o What are some of the teacher’s demographics?
o What are some of the school’s demographics?
o What are the student’s demographics?

o What variables have statistical significance?
Statistics

To answer the research questions, quantitative data from the sample’s pretest and
posttest content will be analyzed through a series of paired and two-sample T-test statistics.

In testing the null hypothesis, this research compared within-group variation for paired
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differences by using a t-test to examine errors in the before and after treatments looking for
no effect at an alpha [a] of 95% confidence level and a probability with a P-value of 0.05
(Agresti & Finlay, 1997). The P-value probability was the primary reported result in this
significant test. A P-value found greater than 0.05, the null hypothesis is plausible and cannot
reject. A P-value smaller than 0.05 constitutes rejecting the null hypothesis of no effect and
concluding a variable had an affect on the outcome.

Additional quantitative and descriptive data was collected for subgroup evaluations
on the affect of communication technology outside the classroom on student scores. In
testing the null hypothesis, an analysis of variance [ANOVA] which analyzes the relationship
between the mean of the quantitative response variables and a qualitative explanatory
variable, the categories of which groups are compared at an alpha [a] 95% confidence level
and a probability with a P-value of 0.05 (Agresti & Finlay, 1997). The P-value probability
was the primary reported result in these significant tests.

Limitations

The samples were limited to Technology Education middle and high school
classrooms participating in the TECH-know Project’s Communication Technology Education
Units. These instructional units required classrooms and labs with access communication
technologies: (i.e.) computers, access to the Internet, digital imaging and displaying

equipment, printers, scanners, and associated materials.
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Definition of Terms
ANOVA: a statistical method for making simultaneous comparisons between two or more
means; a statistical method that yields values that can be tested to determine whether a

significant relation exists between variables, analysis of variance. (Agresti & Finlay, 1997).

Communication Technology: (From Technology Education’s Perspective) Communication

technologies are the technological tools present within a society for people to communicate

effectively and efficiently (ITEA, 2000).

No Child Left Behind Act (2002): An act of law passed by Congress and signed by President

Bush in 2000 as a new education initiative to promote a yearly testing regime that leads to
every child being proficient in reading, math, and science by 2014. The law sets new
standards for students, teachers, and schools and boosts funding to help meet the new
requirements. (Ravitch, 1995)

Standards: (From Technology Education’s Perspective) a written statement that specifies the
knowledge (what students should know) and the processes (what students should be able to

do) students should possess in order to be technologically literate (ITEA, 2000, p. 242).

TECH-know Project: In 2001, North Carolina State University received a four-year grant
from the National Science Foundation for the TECH-know Project, a collaboration created
from selected state departments, universities, and businesses, for the development of
standards-based instructional materials centered on Technology Student Association

competitive activities. (Taylor, 2004)
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Technological Literacy: (From Technology Education’s Perspective) The ability to use,

manage, understand, and assess technology as represented thought the standards and

benchmarks in the document Standards for Technological Literacy (ITEA, 2000, p. 242).

Technology Education: A study of technology, which provides an opportunity for students to

learn about the processes and knowledge related to technology that is need to solve problems

and extend human capacities (ITEA, 2000, p. 242).

Technology: 1) Human innovation in action that involves the generation of knowledge and
processes to develop systems that solve problems and extend human capacities. 2) The
innovation, change, or modification of the natural environment to satisfy the perceived

human needs and wants (ITEA, 2000, p. 242).

Variables: Likely to change or vary; subject to variation; changeable. [1] (Dependent) The
observed variable in an experiment or study whose changes are determined by the presence
or degree of one or more independent variables; [2] (Independent) A manipulated variable in
an experiment or study whose presence or degree determines the change in the dependent

variable. (Agresti & Finlay, 1997).
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Chapter One Summary

This chapter introduced the topic of research of an assessment of a selection of
Communication Technology Units from the TECH-know Project, a National Science
Foundation funded collaboration of co-curricular standards-based instructional materials
centered on Technology Student Association competitive activities. The subsequent entries
presented the problems and questions that are to be addressed in this research that include
quantitative analysis of pretest and posttest scores, and characteristics of teachers, students,
classrooms and access to communication technologies. The chapter also outlined the method
of research that included proposed review of literature that includes a history of standards in
education, communication technology education curriculum perspectives; available research
on access to communication technology; and available literature on defining technological
literacy. This chapter also outlined the purposeful collection of quantitative data from the
field test sites on those selected communication units for the statistical analysis of pretest and
posttest scores, and those evaluation and conclusions based on the characteristics of the
teacher, students, grade level, and access to communication technologies outside the
classroom. This chapter also provided a list of vocabulary terms on the selected statistical

analysis, as well as academic terminology from Technology Education’s perspective.
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CHAPTER TWO
Introduction

This review of literature begins with a history of standards development in America.
A history that is reflected in ordered developments that lead to current standards based
curriculum research. Many disciplines within education embraced standards reform.
Mathematics, Science, and Technology Education and their scholarly associations support
similar missions to implement standards and promote technological literacy.
This review of literature continues with a focus on defining Technology Education’s
classification of technological systems. “The Designed World” is a classification of
technological systems sub-divided into taxonomy of seven areas of study (ITEA, 2000). The
review concentrates on the area of Communication Technology’s curriculum development,
classroom characteristics, and issues and concerns of access to communication technologies.
This review of literature also examines several comparative studies of research on access to
communication technologies in educational settings published by the University of Alabama
(1997, & 2000), and Ohio University (1997). These reports investigated and surmised
observations and concerns on the access to communication technologies’ relationship to state
and national academic goals, teachers’ professional development, and defining curriculum

integration in the schools and classrooms.

Review of Literature

History of Standards in Society

What are standards? A dictionary definition suggests two meanings derived from a

mixture of English, French and German. Standards refer to a banner or an emblem of an
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army or fleet. Standards also refer to anything serving as a rule or basis of judgment, as well
as a criterion that is authorized to measure quality or quantity (Random House, 1980, &
Ravitch, 1995). The word standard refers to both the goals of what should be done and a
measure of progress toward that goal (Ravitch 1995).

According to Diane Ravitech’s book, National Standards in American Education: A

Citizen’s Guide, the author discussed that the first function of any standard is to transmit

information from those who have the knowledge to those who need and use that knowledge
(Ravitch, 1995). The history of standards is a history of people agreeing on ways to improve
materials, processes, and products as well as communicating that information to people who
need to know it (Ravitch, 1995). Much of the development in standards is a result and
response to changes in technologies, wars, and disasters.

Standards that have been created for construction, transportation,
telecommunications, drinking water, food, air, medicine, and any profession that deals with
their safety and standards of living (Ravitch, 1995). Standards are created and perfected
because they improve the quality of life. There is global trend to extend the reach of
standards to facilitate communication and trade among societies (Ravitch, 1995).

There are several types of standards. Standards may be mandatory, as required by law,
voluntary, as those set by private and professional organizations, or in effect, acting or
existing in fact but without legal sanction and generally accepted by custom or convention
(Ravitch 1995).

In education is it agreed upon that a standard is neither, useful or meaningful unless
there is a means to measure whether a standard is reached. Ensuring that all children have

access to schools that offer education of similar, high quality has been the initial motivation
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for the establishment of standards. Over the years standards have promoted various degrees
of similarity in the quality of schooling. Standards are used in development of identical or
similar textbooks, the specification of requirements for high school graduation or college
entrance. Standards are utilized in achievement tests for promotions or college admissions,
requirements in curriculum coursework, and the quality of teacher training (Ravitch 1995).

According to Bybee and Louks-Horsley in a article for advancing technology
education and professional development, “Standards cannot directly change behavior or
beliefs, but they can point the way by defining desirable goals, stimulating movement toward
the goals, reducing the conflicts among the polices under which educators at each level
labor.” Standards create images of the different components of an educational system and
how to align the system with the desired outcomes for students (Bybee & Louks-Horsley,
2000, page 31).

History of Standards in American Education

The development of public school education in America in the Nineteenth Century
coincided with the influx of large immigrant populations from Ireland, Germany, and others
European countries. As the nation’s diversity grew, the schools became the place for teaching
a common language and sharing civic values. Horace Mann, Secretary of Massachusetts’s
Board of Education promoted and championed the public’s responsibility to provide an equal
opportunity education. To accomplish Mann’s vision the State had to play the greater role of
monitoring access and quality. The effort to ensure equal access for all to a good education
inevitably required the adoption of standards (Ravitch 1995).

After the American Revolution, Webster’s “Blue-backed” speller provided the early

nineteenth century classroom and many adult learners with a national standard-like resource
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for spelling and pronunciation. Soon thereafter, other competing textbooks were available in
a variety of subjects. The uniformity found in many of these reading materials extended to
classroom methods of teaching. American schools for the most part had content standards
because of this uniformity of available materials. These classrooms even adopted a common
vocabulary in which to gauge student performance though scales that ranged from A to F or
100 to 60 (Ravitch 1995).

At this time in history, no state or national testing system had yet been developed to
ascertain student performance. College admission requirements provided the only reliable
external standard for student performance in early America. The first admission requirements
to Harvard in 1642 required the ability to read, write and speak fluent Latin and Greek verse
and prose. The only significant addition to college curriculum for entrance requirements in
colonial America was arithmetic for admissions to Yale in 1745 (Ravitch 1995).

The entrance requirements for college admissions varied enough to provide gratuitous
dissatisfaction for the leaders of academies and secondary schools. Headmasters complained
of a lack of standard requirements for students to learn specific texts or orations that were
demanded by the colleges of their choice. By the late 19" century, several associations were
formed to promote closer relationships among the schools and colleges regarding unification
of admission requirements (Ravitch 1995).

In 1892, the Committee of Ten was the first national panel established by the
National Education Association to study the curriculum of high schools to establish new
curriculum standards for high schools and alter the standards for admissions to colleges. The
Committee contemplated four difficult issues that included an ongoing debate between

classical curriculum and modern academic subjects such as science, history, and modern
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foreign languages. The Committee also considered ways to promote uniformity in preparing
students for college. The Committee had to address the demands of educators to include
practical courses such as manual training. And finally the Committee contemplated different
course offerings for those students college bound from those who were not (Ravitch 1995).
The results of the findings by the Committee of Ten’s report ultimately prompted the creation
of the College-Entrance Requirements as established by the National Educational
Association (NAE). The NAE’s mission and goals were to formulate a common framework
for college preparation with proposals for high schools to adopt constraints or units to
provide uniform measures for all courses of study (Ravitch, 1995)

A secondary movement in the 1890’s sponsored by Harvard University sought to
establish uniform standards for high school graduation and college entry. The result of their
effort was the formulation of the College Entrance Examination Board (Board). The purpose
of the Board was to create a universal examination system for college admissions. A problem
that confronted the Board was reviewing standards in different subject areas and disciplines
with a lack of interest amongst the various scholarly associations involved with secondary
school teaching. The Board resolved to create its own committee of review for establishing
requirements for the examination in each subject area. As a result, secondary schools were
aware of what they needed to teach and their students needed to learn in order to prepare
them for college entrance examinations (Ravitch, 1995).

The College Board provided a standard for college preparation, but many educators
objected to the college domination. The result was the Commission on the Reorganization of
Secondary Education (CRSE) sponsored by the National Education Association (NAE). The

CRSE’s 1918 report established a pattern of standards that ran counter to the academic
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emphasis of the Committee of Ten and the College Board. The CRSE members were drawn
mainly from the world of professional education and colleges of education. The CRSE
established committees for academic subjects, and also for industrial arts, household arts,
vocational guidance, agriculture, and other non-academic concerns. The goal of these new
standards was social efficiency rather than the intellectual development of all adolescents.
Additionally there was a lack of commitment to the ideal of liberal learning. The report
supported differentiated curriculums, including agriculture, business, clerical, industrial, fine
arts, and household arts. The report also legitimized the practice of curricular tracking and
diverting students into vocational programs and keeping them out of college preparatory
programs (Ravitch 1995).

The reports of the Committee of Ten and the CRSE each claimed to be based on
principles of a democratic society. The Committee of Ten believed all children should have
equal access to of a common academic curriculum regardless of ancestry or intended
vocation. The CRSE believed that curriculum should be tailored and differentiated to meet
the needs of a society and the children. Eventually a compromise ensued that the principles
of the Committee of Ten be applied to the academic track and the principles of the CRSE
governed the vocational and general education tracks. In reality the CRSE’s ideas won, not
so much because of act of persuasion, but rather they provided a better fit for the difficulties
facing the schools, the problems of mass education and of educating large numbers of poor
and non-English speaking student populace. Teaching academic subjects to the academically
inclined student was easier than rethinking and redesigning the academic curriculum so all

students could learn college track materials. A distinct minority of college-bound students
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had the advantage of advanced courses in foreign languages, mathematics, science, and
history (Ravitch 1995).

College admission requirements defined the standards that were applied to the
academic curriculum during most of the twentieth century. Major steps towards more precise
measurements of cognitive ability performance were from tests developed by the military in
search of the best American soldier (Peterson & West 2003).

In the years following World War I, the College Board took an interest in a new movement
of intelligence testing which claimed to test a student’s innate intelligence, or capabilities. In
1926 the first Scholastic Aptitude Test (SAT) was given to over 8000 candidates applying to
Ivy League colleges. Although the SAT did not fully replace established written entrance
examinations until the Second World War, the College Board immediately understood its
value. The SAT tested linguistic and mathematical ability with no connection to any specific
secondary education curriculums.

With required literature curriculum requirements being abandoned by college
entrance examinations in favor of using the SAT, secondary schools began teaching whatever
literature they preferred. By 1941 the SAT became the college entrance examination for the
American’s most prestigious colleges (Ravitch 1995).

The College Board claimed that the SAT was never intended to influence standards
but rather assist in the selection of students ready for college. Yet over time students and
parents soon learned that scores could be improved upon by attending coaching sessions to
improve test-taking skills. By the 1970s, the SAT was considered the guardian of college

entrance standards, a role for which it was never intended or designed (Ravitch 1995).
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Before WWI, many secondary schools were administering standardized achievement
tests in spelling, mathematics, and reading coupled with intelligence testing. By the 1960’
market driven criticisms of the CRSE as an advocate of mass-marketed standardized tests,
textbooks, and intelligence testing for general use centered of their use to allocate students
according to their presumed abilities into different kinds of educational opportunities. At the
same time widespread adoption of standardized testing alleviated state and local
governments’ need to set their own academic standards. The passage of the Elementary and
Secondary Education Act of 1965 for standardized achievement testing became a mandated
element in the program of most public schools. Statewide testing by the 1970’s introduced
the minimum competency movement that demanded that students had mastered basic skills
before graduation from high school. The major concern was whether these standardized
materials and instruments were based on assumptions of research worth knowing, or were
they derived from market research on what sells (Ravitch 1995).

A nation in danger of falling behind in education became the outcry in the late 1970s
as the College Board announced that SAT scores had fallen sharply since the early 1960s.
Explanations from the Board included criticisms of changes in curricula, a decline of high
school enrollment in college bound courses, and a diversification of the pool of test-takers
caused the decline in test scores. Concerns of low achievement produced national concerns
for action against complacency and mediocrity (Ravitch 1995).

In 1983, A Nation at Risk (NCEEA, 1983), a report prepared by the National
Commission on Excellence in Education complained that Americans were content with low
expectations in education, and that Americans did not attempt to achieve excellence or push

to meet high standards. The report stated that the high school curriculum had become verbose
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and students wandered from college bound courses to non-challenging general track courses.
The Commission recommended higher standards for high school education, longer school
days and academic year, and higher salaries for teachers. As a result form the report, state-
level task forces were assembled to address educational issues concerning the raising of
standards, improving textbooks, lengthening school attendance, and improving the teaching
profession (Ravitch 1995). A Nation at Risk (NCEEA, 1983) moved the U.S. further toward
notions of accountability by raising educational issues higher on state political agendas
(Peterson & West 2003).

Before SAT scores began to decline, most Americans thought their school systems
were some of the best in the world. The United States was the first country to achieve
universal elementary education, expanded secondary education programs, and one of the
earliest to create comprehensive schools for students from all backgrounds. Americans were
not only proud of their school’s accomplishments but Americans also viewed their schools as
a solution to almost all the country’s problems. Americans expected their schools to solve
problems associated with civil rights, poverty, immigration, crime and teenage drug use
(Peterson & West 2003).

Concerns over America’s schools intensified when citizens learned that the United
States (US) lagged behind other industrial nations of the world. Well-regarded international
surveys revealed that the educational achievements of American students fell far below their
peers abroad. The surveys concluded that State and test scores declined from age 9 until high
school graduation. These trends required political clear action and consequences (Peterson &

West 2003).
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In 1989, when many states grappled with the difficult process of defining standards
for accessing student achievement, two events prepared the path for a debate and movement
toward national standards. The National Council of Teachers of Mathematics (NCTM) as a
response to the criticisms expressed in A Nation at Risk (NCEEA, 1983), published national
standards for mathematic and science education in a goal to improve mathematic education
for all students, not those just college bound. The second event came from the White House
with an agreement with the National Governor’s Association for educational goals for
voluntary national standards in education. The result was the National Education Goals, and
more questions than answers. The logic of the goals implied new arrangements and opened
political debate for national standards, voluntary or mandated, but the great question that was
raised, could they be established without creating an intrusive federal bureaucracy? (Ravitch
1995).

In a 1991 Gallup Poll of American views on education, 68% favored a standardized
national curriculum, 77% favored schools in their communities to use national tests to
measure academic achievement, and 85% favored the use of standardized testing programs to
measure student achievement in areas such as English, mathematics, science, history, and
geography to assess problem solving skills and writing skills (Ravitch 1995).

In 1991, Congress was persuaded to establish a bipartisan body called the National Council
on Educational Standards and Testing (NCEST) with the purpose to advise on the desirability
and feasibility of national standards and tests as well as recommend protocols for setting
voluntary educational standards and appropriate systems of testing. NCEST visualized that
States, districts, commercial publishers and all others involved would independently develop

new assessments based on common standards with comparable results. The NCEST proposed
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the creation of National Educational Standards and Assessment Council (NESAC) to oversee
the certification of content and performance standards. Because of great divisions among
governors, concerned groups, and the White House over the content of the NCEST, no
legislation was passed in 1992 concerning national standards (Ravitch 1995).

In 1994 a new bill called Goals 2000 included changes and compromises on how standards
were to be delivered. Congress passed legislation based on NCEST suggestions and created
the National Educational Standards and Improvement Council (NESIC) This action
downgraded the importance of assessment and allowed each State to develop its own tests
based on its own standards which may or may not be approved by the NESIC (Ravitch
1995).

The NCEST had recommended that any new standards be national, not federal,
voluntary and non-mandated. Historically, education in the US has been almost exclusively
State and local functions. There was fear of federal control from the onset of national
education goals from as early as 1989 because the NESIC was designed to be a classical
federal agency, whose functions and powers could be redefined and expanded in its future
years by Congress. With the passage of the Goals 2000, Congress and the executive branch
assumed the control of the standard-setting process (Ravitch 1995).

Goals 2000 and Counterreformation

“Goals 2000, which seeks to create national education ‘goals’ is essentially a
continuation of the educationist counterrevolution,” according to Charles Sykes in Dumbing
Down Our Kids (Sykes, 1995 p. 261). Though the legislation focuses on “goals”, the law’s

most important attribute may be the creation of new national standards for spending levels,
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teacher salaries, and other items under the cause of “opportunity to learn standards” (Sykes,
1995 p.261).

Goals 2000 describes the new standards as voluntary, but States will most likely abide
by the new rules because of ties to federal education funding that encourages States and
localities to equalize their spending. Goals 2000 forbids States from testing student
achievement until they can satisfy federal mandates that they have equalized opportunities to
learn with regards to student spending and teacher salaries. “Unless States want to forgo
federal aid, this provision effectively reverses the movement toward measuring student
performance and holding ‘educationalists’ accountable” (Sykes, 1995 p. 262).

“The focus of accountability has turned upward toward the bureaucracies rather than
downward toward the student and their parents”(Sykes, 1995 p. 267). Schools are now
required to follow standards set at the federal level versus satisfying the needs of their
primary customer. Instead of meeting the needs of the parents and taxpayers of their own
communities, schools are now accountable to constituencies in the education establishment
(Sykes, 1995).

No Child Left Behind (2002)

In 2002 No Child Left Behind (2002) [NCLB], U.S. Federal legislation redirected
educational thinking. Under the terms of NCLB (2002), every state, to receive federal aid,
must put into place a set of standards along with a specified testing plan to ensure the
standards are being met. Students at schools that fail to measure up have the option to leave
for other schools within a district. A school that steadily fails to make acceptable progress

towards proficiency becomes subject to penalty (Peterson & West, 2003).
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Standards Based Education Reform: An Alternate View

The current standards based reform movement in America began in 1983 in response
to a view that the US was at extreme economic risks. In an earlier era, A Nation at Risk
(NCEEA, 1983) launched an attack on, “dumb teachers, uncaring mothers, social promotion,
and general academic permissiveness” (Meier 2000, p.9). Teachers and “educationists” were
the enemy, according to critics, and needed to be brought under the control of experts. School
reformers argued that the fault lied either in the nature of public schooling itself or in the
overindulgence of local authorities (Meier 2000). The claim today, “ our once-great public
(educational) system is no longer performing well, and that its weaknesses were undermining
America’s economy” (Meier, 2000, p.10).

According to Deborah Meier’s, Educating a Democracy, Standards based reform is

centered around four interconnected mechanisms:

1) An official document or framework is produced by experts within that field that
outlines what kids should know and be able to do at a particular grade level in
different subjects.

2) The classroom curricula, textbooks and program are expected to convey an agreed
upon body of information.

3) The assessment tools (tests) should measure whether the child has achieved the goals
of the specified within the framework.

4) A method of rewards and penalties directed at the school, the system, and the child

who has failed to meet the standards as measured by the test (Meier, 2000).
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In addition to the four interconnected mechanism of standards based reform, Meier
stated that there are six assumptions that lie beneath the some of the current state and national
standards programs. These assumptions included:

a. What will be the goals of the standards?

b. Defining the well-educated authority and their ability to operate within a system of
checks and balances.

c. Assessments, and will they be able to provide a standardized system of uniform
measures for all schools?

d. Enforcement of standards, will it be centralized by local community?

e. Equity requires introducing a system of standards rapidly with a concentration of
allocation of resources especially to the under-funded communities.

f. Effective learning with clear-cut expectations accompanied with justified rewards and

sanctions. (Meier, 2000).

The debate is not over the need for standards or accountability, but rather what kind
of standards would best serves everyone’s needs. It can be argued that standardization would
make it more difficult to hold people accountable. Standard could even more make it more
difficult to develop new sound and useful standards. “The intellectual demands of the twenty-
first century, as well as, the demands of democratic life, are best met by preserving plural
definitions of a good education, local decision making, and respect for ordinary human
judgments” (Meier, 2000, p. 29).

A Case for Standards

Standards have significant promise for improving the quality of American public

education and that they are critical to reducing educational inequalities in the cases of
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families with insufficient resources to support their children’s education. America’s children
could be better served by adopting standards-based reform versus scrapping the project based
on criticisms of current versions of reforms (Murname, 2000).

R. J. Murname, in an essay, The Case for Standards (Murname, 2000), stated that the
earnings of 30-year-old American male high school graduates are twenty percent lower than
the earnings of the same group twenty years ago. This is based in part on changes in the
economy that have made some skills more advantageous than they were in the past. Though
the skills are no different today than twenty years ago, they are not sufficient enough to meet
the needs of today’s high wage employers (Murname, 2000).

Employers will on average bypass the high school graduate in favor of college
graduates. In an economy that places high values on skills, students with only a high school
diploma are at a vast disadvantage when competing for jobs. This could be viewed as a
“significant threat to the stability of our democracy” (Murname, 2000, p. 58).

Modern standards-based education reform is a new phenomenon in America. It was
preceded by 20 years of States legislating alternatives to the financing local public education
programs with little interference with their local control. In many cases, local property taxes
were cut when these communities substituted State funding for local school funding. The net
result was a greater equalization of property taxes rather than paying for local educational
funding. If these communities had kept their local funding for education, the net effect would
have been a greater equalization of per student spending. “The constituency for high-quality
education has become smaller relative to the constituency for tax relief” (Murname, 2000 p.
59). The disappointing effects of conventional school financing led States to develop

initiatives in standards-based educational reforms with goals that focused on student
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achievement rather than providing funding for education at the local level. Evidence suggests
and “supports the notion that standards-based reforms can result in improved teaching and
greater student learning” (Murname, 2000 p. 60).

Murname concluded, “The enormous inequality in American education has been
largely a legacy of local control” (Murname, 2000 p. 62). Inequalities have been reduced to
some extent through grants from the State to the local level without local controls.
Persevering standards-based reform works if the accountability systems penalize schools that
continue to provide low quality instruction to low income children and minority groups. That
same system should recognize distinguished educators for creating and sustaining schools

that provide an outstanding education (Murname, 2000).
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Standards Based Education Reform and Technology Education

Program Standards

“Program refers to everything that affects student learning, including content,
professional development, curricula, instruction, student assessment, and the learning
environment, implemented across grade levels. Users of the program standards should
recognize that thoughtful design and implementation of programs for the study of technology
are necessary to provide comprehensive and coordinated experiences for all students across
grade levels and disciplines” (ITEA, 2000, p5).

Technological Literacy

What is technology? Standards of Technological Literacy (STL) defines technology
as the innovation, change or modification of the natural environment in order to satisfy
perceived human wants and needs” (ITEA, 2000a, p. 242). “What is technology? Technology
is the process by which humans modify nature to meet their needs and wants” (NAE & NRC,
2002, p2). “Technological Literacy encompasses three interdependent dimensions —
knowledge, ways of thinking and acting, and capabilities” (NAE & NRC, 2002, p.3).
Technological literacy, like other forms of literacy, is what every person needs in order to be
an informed and contributing citizen for the work of today and tomorrow. Technical
competency is what people need to be prepared to be successful in a technical career. The
study of technology is any formal or informal education about human innovation, change, or
modification of the natural environment (ITEA, 2003).

In the 1990’s, the International Technology Education Association (ITEA) developed
a set of standards related to the study of technology. Phase I was initiated through its

Technology for All Americans Project (TfAAP) project. This consisted of the development
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of a rationale and structure for the study of technology and a process of developing the core
of the standards followed. In 2000, the ITEA published the Standards for Technological
Literacy, to promote a high level of achievement of technological literacy (TL) (ITEA,
2000). In 2003, the final phase of TFAAP was completed with the release of Advancing
Excellence in Technological Literacy: Student Assessment, Professional Development, and
Program Standards (ITEA, 2003).

In 2001, P. B. Newberry, stated in an article on Technology Education in the United
States that, “Several states reported that with the publication of the Standards for
Technological Literacy (STL), they have a document that adds support to their State and
local efforts and provides them with corroboration and the needed support to continue to
make the case for all students to be technologically literate. All States and Territories are
working to position technology education as a means for preparing their youth as future
citizens who live in the technological world, who will also be producers and consumers of
new technologies of the future. If the vision of STL is to be realized, the momentum must
continue” (Newberry, 2001, page 6).

Technological literacy (TL) involves knowledge and comprehension of technology
and its uses; skills, including tool skills as well as evaluation skills; and attitudes about new
technologies and their application. There are three components to technological literacy: the
technology of making things; the technology of organization; and the technology of using
information (Waetjen 1993).

Characteristics of a technology literate student includes: Abilities to make decisions
about technology; possession of basic literacy skills required to solve technological

problems; ability to make wise decisions about the uses of technology; ability to apply



40

knowledge, tools and skills for the benefit of society; and ability to describe the basic
technological systems of society (Waetjen 1993).

Technological literacy improves individual decision-making related to technology
and the citizens, as a whole would also benefit greatly from a higher level of technological
literacy, to be better prepared to make well-informed decisions on matters that affect, or are
affected by technology. Technological literacy would not determine an individual’s opinion
but rather ensure that they would be better informed (NAS, 2000).

Technological Literacy within Science and Mathematics Disciplines

Many disciplines within education embraced standards reform. Mathematics,
Science, and Technology Education and their scholarly associations support similar missions
standards by implementing standard that promote technological literacy.

Science Literacy

The Benchmarks for Science Literacy (AAAS, 1993), the National Science Education
Standards (NRC, 1996), the Standard for Technological Literacy (ITEA, 2000), and the
Innovations in Science and Technology Education series (UNESCO 1984), have different
definitions of technology education, but are in consensus on what everybody should know
about technology and be able to do as a result of their technological studies. These reform
movements all urge an education that will enable an understanding of the key concepts and
principles of technology such as ‘design, control, and systems,’ as well as, of the key ideas
about technology in specific areas such as materials, energy, manufacturing, and information.
“One relative and recent notion is that science literacy intrinsically includes understanding

technology” (Cajas, 2001, p715-716).
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“Together these have established a consensus on what is important to understand
about technology, including the relationship between science and technology, the side effects
of technology, and the nature of design and control... a common set of ideas and skills that
form the core of literacy in technology” (Cajas, 2001, p 719).

Why is Design Important? The Standards for Technological Literacy (STL) promotes the
idea that design is regarded as the core problem-solving process for technological literacy, in
as much the same way as inquiry is important to science, and reading is to language studies.
Literacy in the design process involves acquiring the cognitive and procedural knowledge
needed to create design, and the processes by which design is applied to creating a product or
system (STL, 2000).

The STL suggests that in preparing students for a Technological World, it should be
understood that people modify the natural world to suit their own purposes by means of a
diverse collection of processes and knowledge that extends human abilities to satisfy human
convictions (STL, 2000). The tremendous advances in science and technology throughout the
last century and into the new millennium led to Project 2061 (AAAS, 1990), a set of
recommendation for scientific literacy compiled from a three-year collaboration of members
of the scientific community, educators, technology experts, and members of the liberal arts
community (American Association for the Advancement of Science, 1990, 1993). Project
2061 (AAAS, 1990) was published to set goals and benchmarks for scientific literacy for all
students with benchmarks for student progress in science, mathematics, and technology at
grades 2, 5, 8, and 12. The National Science Education Standards (National Research
Council, 1996), like Project 2061(AAAS, 1990), was the result of contributions from

educators, scientists, and other experts across the US. The National Science Education
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Standards not only describe reasonable benchmarks for what students should understand and
be able to do, but also provided guidelines of exemplary teaching practices and school
system reform. In addition, the National Science Education Standards reflected the principle
of inquiry-based learning as the research-based format for exemplary science teaching
(Sundberg, 2000, p1&2).

Mathematics Literacy

Disciplines including Mathematics Education and their scholarly associations
promote technological literacy. “Understanding mathematics in the present social contexts
means understanding how the world is increasingly shaped by complex technological
systems” (Yasukawa, 2002, p1).

“Math Literacy is the ability to situate, interpret, critique and perhaps even create
mathematics in context, taking into account all the mathematical as well as social and human
complexities which come with that process... to better equip people to challenge the world
around them, and to act on those injustices that they see” (Yasukawa, 2002, p1). “The goal is
to understand technological literacy in relation both to social justice and to mathematical
knowledge or education ” (Yasukawa, 2002, p2).

A critical aspect of a technological system is that interactions between the numerous
components are interdependent and work towards a common system goal. If one component
is removed or changes, then the rest of the system is affected. Technological literacy includes
an awareness of the humans and non-human components of the system and their
interdependencies. It is an appreciation of where humans and non-human components are

positioned with or in relation to the technological systems, and an appreciation of how the
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system is shaping the social fabric and the nature of the environment around them
(Yasukawa, 2002).

Technology Education Overview

What is technology education, and why have standards been developed to address the
needs for technological literacy?

Technology education is the study of tools, processes, and systems by which humans
modify nature to meet their needs and wants. “A study of technology provides an opportunity
for students to learn about the processes and knowledge related to technology that are needed
to solve problems and extend human capacities” (ITEA, 2000, p. 242).

For the purposes of studying technology, students are provided with a classification system
that sub-divides technology education into taxonomy of seven areas of study (ITEA 2003):

o Medical Technology

o Agriculture and Biotechnologies
. Energy and Power Technologies
o Transportation Technologies

J Manufacturing Technologies

o Construction Technologies, and
o Communication Technologies

Communication Technology has been consistently included in the curriculum efforts
of states that have adopted technology education—based programs. The study of
communication technology has been historically promoted, supported, and rationalized as
part of technology education through numerous professional presentations, papers,

workshops, meetings, and curriculum efforts (Robb and Jones, 1990). It is important to
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research communication technologies curriculum’s relevance and its acceptance by students
as a valuable resource in preparing them for tomorrow. A sound, rational curriculum design
for technology education must include a focus on communication as one of the systems for
human survival in the future (Robb and Jones, 1990).

What is communication technology? It refers to the tools, techniques, knowledge,
choices, and decisions associated with sending and receiving information (Sharon 1990). In
defining communication technology, first we need to define what is communications? In
Technology Education we learn there are specific elements of a process or system that are
needed in order to conduct communication (Haynie and Peterson 1995, Sanders 1997, Sharon
1990, Shannon and Weaver 1949). The action (agency) of communication begins when an
agent (human, animal, or machine) transmits or sends a message to another agent (human,
animal, or machine). The transmission is the agency and the agents in the system are the
senders and receivers. The sending of the message alone is not the totality of successful
communication (Bonsipe 1996). Complete communication requires reaction, understanding
and comprehension (feedback) from a sender to receiver. When there is difficulty in
communication between agents, the obstacle or difficulty that blocks or impedes
communication is called interference (noise) in the system. The final element in the
communications process is the feedback, an evaluated response agency from the receiver
agent back to sender agent for the achieving successful communication and completing the
cycle (Haynie and Peterson 1995, Sanders 1997, Sharon 1990, Shannon and Weaver 1949).

The terms agent and agency are critical to communication. Once the cycle of sender-
receiver communication exists both roles are shared in the action of communication. Bonsipe

defined Agent and Agency in Interface: An Approach to Design, “Agent: One that acts or has
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the power to act, a means by which something is done or caused, a force that causes change.
Agency: The condition of being in action, operation.” (Bonsipe 1996 p.83). In defining the
roles of sender-receiver as agents in the agency of communication, they are identified based
on the totality of successful communication.

Communication Technology

Throughout the history of developing civilizations, technology is repeatedly identified
as the key element in the transformation and advancement of society. One of the unique ways
in which technology has brought about social transformations is through revolutions in
communications (Robb & Jones 1990). Communication systems have evolved since
prehistoric times to serve new generations and their inherit needs. While sophisticated
modern communication technology makes it possible to communicate more efficiently,
unintended consequences can occur and must be addressed and understood (Shanon 1990).

According to the Standards for Technological Literacy, “Because of the power of
today’s technological processes, society and individuals need to decide what, how, and when
to develop or use various technological systems. Since technological issues and problems
have more than one available solution, decision-making should reflect the values of the
people and help them reach their goals. Such decision making depends upon all citizens, both
individually and collectively, acquiring a basic level of technological literacy— the ability to
use, manage, and understand technology.” (STL, 2000, p.11)

A successful human society can be summed up in their capacity to communicate.
How we communicate depends upon the creation of tools of communication so that people
may communicate effectively and efficiently (Haynie & Peterson 1995). Communication

technologies help us communicate and share information, thoughts and ideas (Sanders 1997).
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The use of technology has enhanced human communications and affects the numerous
aspects of our daily lives, from enabling citizens to perform routine tasks, to requiring that
they be able to make responsible, informed decisions that affect individuals, our society, and
the environment (ITEA 2003).

Defining Communication Technology

In Science Education, Communication Technology is defined as a type of distance
learning that includes the Internet, email, video conferencing, telephone, compact disks, and
teleconferencing to converse with individuals around the world (Sundberg, 2000).

In a study of the potential of New Communication Technologies and Sub-Saharan African
Development: Perceptions of Academic and African Government and Business Officials,
“New Communication technologies are the hardware, equipment, organizational structures
and social values by which individuals collect, process, and exchange information with other
individuals” (Domatob, 1997, p8).

According to Frank Trocki in Communication systems in business, industry and
government: corporate and government communications systems, “Communication is vital to
the success of business, industry or government. Sociologists define communication as
involving a behavioral situation in which someone transmits a message to someone else with
a conscious intent to affect the latter’s behavior. It involves a source, a receiver, and a
message, and includes a prospect of control” (Trocki 1990, p20). Control is both reception
and perception, it’s a great asset for the corporate communicator; neglecting this control can
cause great liability (Trocki 1990).

Dr. James Paul Gee, Professor of Literacy at University of Wisconsin-Madison, and

author of What Video Games Have to Teach Us About [earning and Literacy (2003),
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promotes a notion of ‘active learning’ as in the case of video games that is contrary to
passive learning of content. Gee explains learning as social practices where content is
generated, debated and transferred via certain distinctive ways of thinking, talking, valuing,
acting, and, often writing and reading. Gee states that a young gamer learns resources for
future problem solving within this semiotic domain of game playing (Gee, 2003). According
to Gee, video games encourage good principles of learning and makes individual learning
powerful. An assessment of access to particular communication technologies such as video
games and comparing sample’s CRT scores and characteristics would make data available
for analysis of variability.

In Bolt and Crawford's book, Digital divide: computers and our children's future

(2000), the authors report that schools across the country are involved in a technological
revolution with results uneven and inadequate. Access to technology is a complex challenge
facing school districts that are already strapped for resources. Yet incorporating technology
into the classroom is imperative to prepare students for their lives in the twenty first century.
According to Bolt and Crawford, the digital divide is real; an assessment of access to
particular communication technologies such as computer and the Internet and comparing
sample’s CRT scores and characteristics would make data available for analysis of
variability.

United States of America Statistics 2005

According to the Internet site, www.internetworldstats.com, the US population is
approximately 296,208,476 million inhabitants with a gross national income (GNI)
approximately US$41,400 per household according to statistics by the (2004) World Bank. In

the US there are approximately 203,576,811 Internet users as of Oct/05, 68.7% penetration,
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Nielsen//NetRatings. There are 69,431,802 broadband subscribers as of Dec/04 - 7,000 ISP

(2002) (Miniwatts, 2005)

The Umbrella Perspective on Communication Technology, by Dr. A.E. Grant states,
“Communication technologies are the nervous system of contemporary society, transmitting
and distributing sensory and control information and interconnecting a myriad of
interdependent units. Because these technologies are vital to commerce, control, and even
interpersonal relationships, any change in communication technologies has the potential for
profound impacts on virtually every area of society” (Grant, 2004, p1).

“One of the most important [communication technology issues] is the emerging trend
toward media convergence... to generate an understanding of the larger role that media
convergence is playing in the adoption and evolution of these [communication] technologies.
The four trends include: “Technological convergence, organizational convergence,
convergent journalism, and media usage convergence” (Grant, 2004, p349).

“What is communication technology? It refers to the tools, techniques, knowledge,
choices, and decisions associated with sending and receiving information” (Sharon A 1990,
p8). The communication process is frequently portrayed as a model first introduced by

Shannon and Weaver (1949) as shown in Figure 2.1.

Inputs ‘* Processes * OQutputs

Feed Back

Figure 2.1 Communications Systems Model (Shannon & Weaver, 1949).




49

The communication system, (Thomas 1979) is a system that includes a structure of
interacting, inter-communicating components that, as a group, act or operate individually and
jointly to achieve a common goal through the concerted activity of the individual parts. The
systems approach to communication makes it possible to design each individual component
as a critical system element. If any component is defective, deficient, or unsatisfactory, it not
only causes communication inadequacies, but it also potentially influences a multitude of
other systems and constituencies (Sharon A 1990, p13).

Communication is an essential part of technology and should be recognized as a
essential link in a technological society. It [technology] is itself a social system driven by
specialized knowledge and involving all institutions of our society and their communication
linkages, as a social process, technology deals with people, with values, with political choice
in democratic governance, and with connections between all three (Sharon A 1990, p 12).

The Communication Technology Classroom

Communication technology is a dynamic curriculum area that enables the
development of problem solving and critical thinking skills. It is an appropriate vehicle for
the inclusion of mathematics and science applications, as well as reading and writing skills
(Jones & Robb, 1990). “An understanding of communication technology and the positive and
negative impacts of communication is an integral part of developing a technological literate
population” (Jones & Robb, 1990, p46).

With slight variations in the naming, communication technology has been
consistently included in the curriculum efforts of states that have adopted technology —based
programs. Variations include: visual communications, graphic communications,

communication systems, industrial communication, electronic communication, and technical
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communications. Regardless of the names, the content reflects early research on
communication technologies. (Jones & Robb, 1990).

“Throughout the literature on history and developing of civilization, technology is
repeated cited as the key element to transformation and advancement. One of the unique
ways in which technology has brought about social transformations is through revolutions in
communications” (Jones & Robb, 1990, p40). The history of communication content in
technology education has been included, promoted, supported, and rationalized as part of
technology education during numerous professional presentations, papers, workshops,
meetings, and curriculum efforts. A review of literature concerned with the study of
technology indicated that predominate organizational themes authors used was systems that
included communications (Jones & Robb, 1990).

Communication is the transfer of information, via technological means, and
communication technology is the study of the transfer of information within a technological
system. Sociologists and anthropologists point out the importance of communication, and
curriculum developers have suggested that a study of communication should be included in
the study of technology. Students have readily accepted the study of communication systems
as a relevant area of learning to help prepare them for tomorrow. (Jones & Robb, 1990).

Conceptual models have been developed for communication in technology education
programs at the elementary, middle school, and junior high levels (Trautman 1990).
“Because of the special relationships between culture and technology, the elementary school
must include technology education as part of the preparation of students to be successful in
their culture and where an essential understanding of technology should begin” (Trautman

1990, p50).
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It is at the elementary and middle school levels that the goals and objectives of
technology education can begin to be promoted. Communication technology is an integral
aspect of the study of technology and the elementary and middle schools provide the
appropriate atmosphere for its awareness and exploration. (Trautman 1990, p51).
Communication systems can be taught at the early grade levels as long as there is an
adherence to appropriate vocabulary lists, reading assignments, social studies and
mathematic skills. Young imaginative and creative minds can be guided through lecture and
activity to become aware of and experiment with communication technologies. (Trautman
1990, p54)

At these formative levels of education students begin to learn about the social,
cultural, and technological world. They can begin to observe and integrate how all subjects
are related though a multi- and inter-disciplinary approach to teaching about technology as
well as a study of impacts that changing communication systems will have on their lives
(Trautman 1990, p60).

Technology Education: Communication Curriculum Time Line

Curriculum efforts of the 1960s provided the first concentrated inclusion of
communication into major curriculum efforts. They include: (Jones & Robb, 1990, p42-47).
J American Industry Project (an analysis of industry revealed 13 common concept

areas that were prevalent throughout industry, these included communication).

o Georgia Plan for Industrial Arts (adoption of a program by DOE which included
curriculum efforts to help prepare individuals to meet the requirements of our

technological culture which included courses including others communications for
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the purpose of students to become familiar with the role of people in using technology
in the basic industries.

Orchestrated Systems Approach (to develop in the individual those societal
competencies essential to understand and participate in the production and
consumption of goods and services... part of the program focused on industrial-
technical communication.

Galaxy plan for Career Preparation (attempted to form an exploratory analysis of
occupations that included visual communications.

Occupational, Vocational and Technological Program OVT (program developed in
schools to provide experiences related to the world of work that included
communications.

Alberta Plan (based on the premise of making industrial arts a synthesizing
educational process in a multiple-activity environment which included a study of
graphic communications as well as a focus on industrial situations that include
communications.

Industrial Arts: A study of Industry and Technology (The Maryland Plan) developed
a method of organizing special classes in industrial education based upon research
and experimentation focused on units of instruction in several areas including
communication.

28th Yearbook of the American Council on Industrial Arts Teacher Education:
contained a series of reviews of curriculum efforts form 1960-70s. One in particular
proposed as an alternative to industrial arts for initial experiences designed to provide

broad, exploratory occupational experiences in visual communications.
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1980°s - Landmarks

o Jackson’s Mill Industrial Arts Curriculum Theory: Early efforts identified four
systems that included communications as a direction for technology education.

o The Illinois Plan: This project emphasized technology education programs
kindergarten to adult based on a study of technology utilizing the technological
systems, which included courses in communications that focused on the resources,
processes, applications, and impacts of the technologies

o New York Futuring Project: A curriculum effort for changing and influencing
legislation to mandate the study of technology where communication was recognized,
as an important component of the statewide curriculum adoption.

o Standards for Technology Education: DOE funded project at the VA Polytechnic and
State University developed the Standards for Technological Literacy. The content
area of communication was included among the standards for evaluating programs.

o Industry and Technology Education: Document produced by a group that had studied
the Jackson Mill and chose to focus on the term industrial technology but continued
to utilize the organizers such as common to communication technology education as
the basis for their models.

o Implementing Technology Education: (1986) Yearbook that focused on technology
education at all levels k-graduate level programs that included communication.

J Communication textbooks: The inclusion of the study of communication systems into
technology into the technology curriculum created a need for textbooks. Some of

those titles include:
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@ Getting the message: the technology of communications, (Duval, Maughan, &
Berger, 1981)

o Discovering Technology: communications, (Jones and Robb, 1986)

o Exploring communication, (Seymour, Ritz, & Cloghessy, 1987)

o The technology of communication: drawing, photographic and optical
systems, print, and electronic media, (Haynie & Peterson, 1995).

@ Communication technology: today and tomorrow, (Sanders, 1997).

o Communication technology update: 9™ Edition, (Grant & Meadows, 2004).

Future of Communication Technology Classroom

“Since prehistoric times, communication systems have evolved to serve new
generations and the inherit needs of the population. While the sophistication of modern
communication technology makes it possible to communicate more efficiently, negative
repercussions emerge and must be address” (Sharon A 1990, p17). “It is the responsibility of
people to understand technological communications and play a determining role in its future”
(Sharon A 1990, p18).

Tomorrow, we should expect more technology, not less. To better understand that
future we need to acquire this sharper image of technology as more than a technique or
products, it entails a complexity of familiar social processes, communication networks, and
institutions, along with natural processes and technical facilities, a blend of science and
human values (Sharon A 1990).

Bolt and Crawford’s Digital Divide looks at the role which computers are playing in

widening socio-economic and educational gaps throughout our society. The reality is that the
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majority of American youths are not up to date with digital tools, and their options may be
few (Bolt & Crawford, 2000).

There are many issues associate with the ‘digital divide’ that educators and
community activists will find make for authoritative debate. One reality is that the salary gap
between the highest- and lowest-skilled workers is increasing. Data from the U.S. Census and
Department of Labor have shown constant-dollar earnings for low-skilled male workers have
dropped consistently, while earnings at the top have increased. Jobs at the bottom are
disappearing at a phenomenal rate, either being automated or shipped overseas (Bolt &
Crawford, 2000).

Another reality is the information/communication gap... nearly 45 percent of U.S.
homes have computers, studies by the Census Bureau have shown that computer access is
strongly correlated to household income... 70 percent of homes with a combined income of
$70,000 or higher have computers, and 10 percent of homes with a combined income of
$10,000 have computers in them (Bolt & Crawford, 2000). The digital divide is real, and the
financial have-nots are also informational have-nots; this gap can produce a permanent
underclass and further expand the gap (Bolt & Crawford, 2000).

Unlike the Internet, which is doubling in size every year, the World Wide Web, the
portion of the Internet generally used by the public — is doubling in size every ninety days.
In 1996 the US Mail delivered 185 billion pieces of first class mail... that same year the
Internet handled about 1 trillion emails (Bolt & Crawford, 2000).

The impact of the web on education and in every aspect of our communities is
profound. The Internet is already being used to give students access to the latest

breakthroughs in scientific discovery years before they are likely to appear in textbooks.
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Huge variances exist in the quality and quantity of computer education in our public schools.
Schools across the country are trying to step up to the technological revolution, but the
results have been uneven and, in many cases, inadequate (Bolt & Crawford, 2000).
Technology education is a complex challenge facing school districts that are already strapped
for resources. Yet incorporating technology into the classroom is imperative to prepare

students for their lives in the twenty first century (Bolt & Crawford, 2000).
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Comparative Research in Access to Communication Technologies

In comparative research into the value of access to communication technology as an
enhancement to curriculum and quality of life, three subsequent studies were explored and
evaluated. The first study looked at the learning environments and examined access to
technology for the success of integrated science programs (Love, 1997). The second study
involved using communication and technology to support professional development in
teaching science (Sundberg 2000). And the third study examined quality of life issues and it
depends on the implementation of new communication technologies and their widespread use
throughout the developed world (Domatob, 1997). Each of these studies address aspects of
the research questions outlined in Chapter One:

Study One

In the first study from University of Alabama, 1997, Curtis Love, this study attempted
to determine the impact of the absence or presence of key components of communication
technologies in an integrated science classroom. The goal of this research, learning
environments like school and classroom characteristics, as well as the locality were
investigated by a qualified evaluation team that was instructed to observe contrasts between
schools in affluent and poor communities. The team visited many sites that ranged from a
recently remodeled, state-of-the-art facility; to the oldest schools, whose facilities were in an
advanced state deterioration. In the newer well-funded schools, it was observed that teachers
were appreciative of their environments while in the older schools, many teachers adapted as

best they could (Love, 1997).
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The teams observed, that despite the vast difference in the learning environments, the
type of facility did not appear to have substantial impact on the education experience of the
students nor on the commitment and motivation of the teachers. Quite often, teachers who
worked in adverse conditions were some of the most dynamic and resourceful people the
observers encountered (Love, 1997).

In conclusion, this study identified several key variables that may affect the success
of the Integrated Science program in a particular classroom. The human element assumed
prominent position in the model with goals that were student centered and teacher playing a
crucial role. Some of the available communication technologies such as email, faxes, Internet
did not appear to have a major impact on the success of Integrated Science in meeting its
goals: to revive student interest in science, keep students enrolled in science for more years,
and produce more scientifically literate students. The presence of new technologies did not
change schools. But the available communication technology, if integrated into effective
teaching and learning practices, can help restructure the classroom according to the study’s
findings. (Love, 1997).

These findings suggested that using communication technologies to deliver
instruction does not preclude the need for skilled teachers and facilitators. The teacher, not
the technology, is the essential component (Love, 1997). “But if the skilled teacher learns to
utilize the professionally prepared curriculum materials and videos of the teacher-
enhancement science-education program successfully, the ultimate outcome can be much
better prepared and more highly motivated science student. The ends are certainly worth the

extra effort” (Love, 1997, p 59).
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Study Two

In the second study, also from the University of Alabama, produced by Cheryl White
Sundberg in 2000, the researcher focused on using communication and technology to support
professional development in teaching science. The central purpose of this study focused on
the following question, “Does communication technology provide an effective medium to
address the special professional development needs of teachers in underserved or rural areas,
and meet the time and space convenience of educators?”” (Sundberg, 2000, p 8). In other
words, does the access to communication technologies provide educators with optimal
opportunities to learn from colleagues? (Sundberg, 2000).

The focus of this study was to determine the appropriateness of utilizing
communication technologies as a distance [learning] vehicle to reinforce face-to-face
professional development in energy education (Sundberg, 2000). According to this
researcher, Communication Technology is defined as a type of distance learning that includes
Internet, email, video conferencing, telephone, compact disks, and teleconferencing to
converse with individuals around the world. (Sundberg, 2000, p 11). According to this study:
o All participants had access to the Internet either at home or at school, yet only about

half of the participants (47%) used the Internet for instruction. The primary use of the

Internet was for web searches (Sundberg, 2000, p144).

o The majority of the group had email (94%), over half (59%) did not use email in
instruction. (Sundberg, 2000, p144).
J The schools had the capacity to send faxes (82%), but most of the teachers surveyed

noted they did not use the fax in instruction (65%)” (Sundberg, 2000, p144).
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o Digital camera and scanners were not widely available to the teachers, only two thirds
of the participants (65%) did have a digital camera available and almost half (59%)
had a scanner they could use. Yet if the technology was available, the technology was
not used during instruction. Digital cameras were not used in instruction. Only (6%)
of the respondents indicated they used a digital camera in the classroom (Sundberg,
2000, p152).

o Almost a third of the participants did not use a computer in instruction and (42%),
nearly half used the Internet for instruction and (41%) used email for instructional
purposes (Sundberg, 2000, p156).

J Adequate Internet access was problematic. While teachers had the necessary
computer equipment to go online, access was undependable in rural and under-served
areas as well as a lack of technical skills could negatively impacted the use of the
Internet (Sundberg, 2000, p160).

o “Recommendations for further research: the research should focus on the extent of the
typical availability of the technology at school and the types of professional
development activities that can be conducted online” (Sundberg, 2000, p162).

o “Environmental factors, for example building age or inadequate Internet server
appears to negatively impact the use of communication technology. The actual typical
availability of communication technologies to the teacher is less than is often reported
by administrators (Sundberg, 2000, p163).

In this study the research found that access to the Internet was more problematic for
rural and under-served teachers. These environmental factors of inadequate server access and

upgrades of hardware and wiring of older buildings were problematic for those teachers in
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those rural and underserved areas. Though this study was performed in the same state of
Alabama as in Love’s research, the focus was to determine the appropriateness of utilizing
communication technologies as a distance vehicle to reinforce face-to-face professional
development in energy education and provides an alternative view towards access to
communication technologies in the science classroom. This study did reaffirm the need of
professional develop for integration of available technologies.
Study Three

In the third study conducted in 1993, the researcher, Jerry Komia Domatob, from
Ohio University examined the perceptions of African academic, and government and
business officials on new communication technologies for development of Sub-Saharan
Africa. The author proposed, “Any attempt to foster development and enhance the region’s
overall quality of life partly depends on communication. Information was s most efficiently
compiled, transmitted and interpreted though the new communication technologies in
widespread use throughout the developed world. Thanks to new communication
technologies, shortcuts to development exist today and are within the reach of everyone”
(Domatob, 1997, p5). According to this researcher, new communication technologies are
defined as the hardware and equipment that enhance organizational structures and social
values so that individuals can collect, process, and exchange information with other
individuals” (Domatob, 1997, p8).

Domatob explained that new communication technologies are appropriate and
important in the developmental process of the Sub-Saharan region that lacks them. The
author stated, proponents would argue that new communication technologies would widen

the gap between elites and the masses, and noted that historically under broadcasting systems
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both rich and poor had access to the same information and entertainment material. Yet when
costs are involved, the rich are able to acquire more than the poor. When new communication
technologies provide information at a fee, the rich will be wealthier in access to information
than the poor (Domatob, 1997).

Many in the Sub-Sahara region, according to Domatob, perceive new technologies as
a key component to access to the larger global economic system. This perception enforces
domination of emerging developing nations. New communication technologies are
conceptualized as yet another stage of the world capitalist system’s development and
expansion (Domatob, 1997).

Some of the perceived impacts of new communication technologies by academics,
and government and business according to the researcher are observations that include:
o Both groups remain highly optimistic of the positive impact of new communication

technologies on training and education.

o 85% of government and business had positive views and,
J 78% of academics felt if will be helpful in education and training
o Both groups felt shared the perception that new communication technologies will

help in rural development (Domatob, 1997, p64).

According to Domatob observations, new communication technologies capacity to
make people’s work easier was received more positively by the government and business
group than by the academic group. The government and business group perceived new
communication technologies as less harmful overall than academics. Education was reported
to be an area where new communication technologies would play a greater role in the

development process and major educational tool (Domatob, 1997).
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Some of the concerns noted by Domatob were that “New communication
technologies are a phenomenon of our times. In the developed countries, they permeate most
facets of life and society so thoroughly the some writers and analysts describe this period as
the information era” (Domatob, 1997, p114). The greater irony and contrast according to
Domatob’s research, was an observation that not only do these developing nations lack
access to new communication technologies, neither are they manufactured or assembled
there, they must be imported.

Comparatively, research in communication and in new communication technologies
is at an early stage in most developing nations. Yet it is important to compare the views of
access to communication technologies in developing nations to the concerns of accessibility
in the first two studies. In Domatob’s study, business and government perceptions on new
communication technologies are more positive than the perceptions of academics.
Comparatively the first two studies also showed diverging concerns over accessibility to
communication technologies in the classroom, yet agreed the need for professional
development opportunities. Love’s study found that despite the availability of technology in
the learning environment, it was not sufficient. The human element was also important and
assumed prominent position with goals that were student centered and promoted the
integrated use of technology. In Sundberg’s study, the availability and quality of the access to
communication technologies was relevant to the teacher’s performance and professional
development. Yet it is also important to note that what was available was not utilized
efficiently in integrating its use in classroom instruction. All three studies concluded that

subsequent research should focus on access to communication technologies.



64

In comparing these findings to questions in this research on access to technology
outside of the classroom, observations in this research offer an opportunity to investigate that
relationship. Would positive observations on access to technology and student learning
influence academic views? Just as two these studies promoted professional development and
a student centered learning environment, questions in this research inquire on how teachers
make a difference in student learning. Would positive observations in this research offer an
association with student and learning and their teachers prove beneficial? These three studies
offer qualitative insights to access to communication technologies. The goal of this research
is to address similar concerns and quantify its findings.

Access to Communication Technologies

In these selected studies of comparative research in access to communication
technologies provided by University of Alabama (1997, & 2000) and Ohio University (1997)
those preceding reports investigated and surmised observations and concerns on access to
communication technologies’ overall relationship to academic goals, teacher professional
development, and curriculum integration. All three studies concluded that subsequent

research should focus on specific needs and access to communication technologies.
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Review of Chapter Two

This review of literature begins with a history of standards development in America
and how that history is reflected in developments that lead to current standards based
curriculum research. Many disciplines within education embraced standards reform.
Mathematics, Science, and Technology Education scholarly associations have similar
missions that lead to standards adoption and the promotion of technological literacy.

The review of literature next focuses on Technology Education, and the classification system
that sub-divides technology education into taxonomy of seven areas of study including
Communications. This study concentrates on the area of Communication Technology’s
curriculum development, classroom characteristics, and access to communication
technologies.

The review of literature also examines three selected studies of comparative research
in access to communication technologies provided by University of Alabama (1997, & 2000)
and Ohio University (1997). Those reports investigated concerns related to access to
communication technologies and the relationship between academic goals, teacher
professional development, and curriculum integration. Additional literature review addresses
concerns in access to technology and creating a digital divide, and how computer games over
some insight to learning. The literature review finishes with a rationale for teacher

professional development.
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CHAPTER THREE

Procedures and Methods Used in the Study

Population Of Interest

This study’s population of interest includes the students and teachers in middle and
high School Technology Education public school classrooms in the United States.
Technology Education is the study of technology. Technology Education provides students
with an opportunity to learn about the processes and knowledge related to technology that are
needed to solve problems and extend human capabilities (ITEA, 2000, p. 242). It is the
interest of this study to expand on the canon of knowledge on Technological Literacy: the
ability to use, manage, understand, and assess technology as represented through standards
and benchmarks in the document Standards for Technological Literacy (ITEA, 2000, p. 242).
Technological literacy encompasses the use of knowledge, ways of thinking and acting, and
develops capabilities of using knowledge (NAE & NRC, 2002). “Technological literacy, like
other forms of literacy, is what every person needs on order to be an informed and
contributing citizen for the work of today and tomorrow “(ITEA, 2003, p. 10).

In studying technology, students are provided with a classification system that sub-divides
technology education into taxonomy of seven areas of study in Kindergarten through 12th
grade (ITEA 2000).

1. Medical Technology: Students will develop an understanding of and be able to select

and use medical technologies (ITEA, 2000, p. 141).

2. Agriculture and Biotechnologies: Students will develop an understanding of and be

able to select and use agricultural and related biotechnologies (ITEA, 2000, p. 149).
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3. Energy and Power Technologies: Students will develop an understanding of and be
able to select and use energy and power technologies (ITEA, 2000, p. 158).

4. Transportation Technologies: Students will develop an understanding of and be able
to select and use transportation technologies (ITEA, 2000, p. 175).

5. Manufacturing Technologies: Students will develop an understanding of and be able
to select and use manufacturing technologies (ITEA, 2000, p. 182).

6. Construction Technologies: Students will develop an understanding of and be able to
use and select construction technologies (ITEA, 2000, p. 191).

7. Communication Technologies: Students will develop an understanding and be able to
use information and communication technologies (ITEA, 2000, p. 166).

Sub-population of Interest

A well-developed technology education program is where students will develop an
understanding and be able to use information and communication technologies (ITEA, 2000).
Communication technology as a curriculum has been consistently included in curriculum
efforts of States that have adopted technology education—based programs (Robb and Jones
1990). The study of communication technology has been promoted, supported, and
rationalized as part of technology education historically through numerous professional
presentations, papers, workshops, meetings, and curriculum efforts (Robb and Jones 1990). It
is the goal of this research to investigate the affects of standards-based communication
technology units on student achievement as they relate to selected standards for
Technological Literacy by a purpose sample of middle and high school students in

Technology Education programs.
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Sample Description

In 2001, North Carolina State University (NCSU) received a four-year grant from the
National Science Foundation (NSF) for the TECH-know Project, a collaboration created
from selected state departments, universities, and businesses, for the development of
standards-based instructional materials (Taylor 2004). In early 2005, twenty units (ten middle
school and ten high school) were published and made commercially available through Centre
Pointe Learning publishers. In Fall 2005 these materials were field-tested by a purposeful
sample of twenty-two middle and high school technology education teachers from ten states
(CO, CT, GA, KY, MS, NC, PA, SC, TN, WI). This field-test model necessitated at least
twenty new TECH-know Project teachers were invited to participate in a professional
develop workshop at NCSU during the summer of 2005. Those teachers selected for the field
test had no prior exposure to the materials. The TECH-know Units were identified with the
Standards for Technological Literacy, National Science Education Standards, Principles and
Standards for School Mathematics (Taylor, 2004).

Sample

Of the twenty units that have been developed for the TECH-know Project this study
selected to focus on four field-tested TECH-know Communications Technology Units
because of an identified need to develop and research communications curriculum.

The four field-tested units chosen incorporated both middle and high school classroom
samples in six States (CO, CT, PA, SC, TN, WI) in four regions of the county from both
rural and suburban settings. The samples were designed to have six technology education
teachers, one in each State, with three middle school and three high school technology

education classrooms, with each teacher field-testing two TECH-know Communication
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Technology Units, with at least 30 students per classroom. The sample was designed to
observe what variables such as gender, grade level, teacher, and unit of instruction would
have on the pretest and posttest assessments of the treatments.

Treatments
From 2001 until 2004, teachers from North Carolina, Virginia, Oklahoma,

Pennsylvania, and Florida piloted and developed TECH-know Units that were identified with

the Standards for Technological Literacy, National Science Education Standards, Principles

and Standards for School Mathematics (Taylor, 2004). Four TECH-know units were chosen
based on an identified need to develop and research communications curriculum due to their
relevance and acceptance by students as a valuable resource in preparing them for the future

(Robb and Jones 1990).

1. Cyberspace Pursuit, a Middle School unit that explores technologies related to the
Internet and webpage development. Two instructors were chosen from a middle
school Technology Education program to participate in the professional development
course. These instructors needed the available technologies to proceed with the
treatment.

2. Desktop Publishing, a High School unit that explores the technologies related to
conventional and digital printing. Two instructors were chosen from a high school
Technology Education program to participate in the professional development course.
These instructors needed the available technologies to proceed with the treatment.

3. Digital Photography, a Middle School unit that explores the technologies and
concepts behind electronic imaging. Two instructors were chosen from a middle

school Technology Education program to participate in the professional development
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course. These instructors needed the available technologies to proceed with the
treatment.

4. Film Technology, a High School unit that explores the technology behind digital
video and concepts for video production. Two instructors were chosen from a middle
school Technology Education program to participate in the professional development
course. These instructors needed the available technologies to proceed with the
treatment.

Assessments
An assessment (Appendix 2, 3, 4, and 5) for each of the Communication Technology

Units on student’s pre-content knowledge through criterion-referenced tests (CRT) based on

core science, mathematic, and technology education concepts and principles identified and

embedded into those instructional units. These criterion-referenced tests (CRT) were
developed within the course of the TECH-know Project's expert content development and
pilot testing. A matching post-CRT (Appendix 2, 3, 4, and 5) followed treatment to assess
course content and related identified standards.

Instrument
In addition to the CRT data that provided gender and grade level data, a questionnaire

(Appendix 1) was designed to assess descriptive statistics to access communication

technologies outside of the classroom. There were fifteen questions with ordinal responses to

ascertain access to technologies at home that included personal computers, Internet access,
video games, digital cameras, and editing software. Questions also addressed the about
amount of time spent online and/or playing video games. The responses could be identified

to the student pretest and posttest scores. In this stage of the study the pretest group would be
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treated as the control group and the posttest group as the treatment group for quantitative
ANOVA analysis of variance in mean scores to frequencies counts on ordinal data collected
from the participating student surveys.

Collection of Data

CRT’s pretest and posttest assessments, questionnaire, and demographics were scored
on a General Purpose Pearson NCS Answer Sheets (NCS, 2002). Selected field-test teachers
were instructed to code their sample’s answer sheets and administer pretest prior to
treatments. Collection of survey questionnaire data was advised to be collected either at pre-
test or post test assessments. At the end of the instructional unit and treatment was
terminated, the CRT post assessment was administered. The collected answer sheets were
returned to TECH-know Project for data collection and analysis. This data was scanned and
imported into electronic spreadsheets for comparison analysis.

o The collected data was compiled to ascertain individual pretest/posttest scores, and
differences to develop group pretest/posttest mean scores and mean differences to test
for variables of influence as related to the research questions.

o Sub-group analysis of the four treatments was analyzed with comparisons mean
scores to content-knowledge of mathematics, science, and technology by converting
correct responses to a yes/no format to ascertain scores within each individual’s
pretest and posttest assessment. Sub-group mean scores and mean differences
provided the ability to significance test variables of influence as they are related to the
research questions.

o Additional sub-group analysis of mean scores for analysis of variance and frequencies

counts on ordinal data was utilized to assess survey responses to access to
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communication technologies outside the classroom. In this stage of the study, pretest
group was the control group, and posttest group was the treatment.

Statistical Procedures

For the purpose of analysis of field CRT pretest and posttest data, in testing the
research questions, for the null hypothesis [Ho], this study compared within-group variation
for paired differences by using a t-test to examine errors in the before and after treatments
looking for no effect at an alpha [a] confidence level of 95% and a probability P-value of
0.05 (Agresti & Finlay, 1997). The P-value probability was the primary reported result in this
significant test.

In ANOVA, the goal is determine the reliability of mean group differences. ANOVA
is an analysis of variance for comparing means of categories of a single qualitative variable.
ANOVA: a statistical method for making simultaneous comparisons between two or more
means; a statistical method that yields values that can be tested to determine whether a
significant relation exists between variables, analysis of variance (Agresti & Finlay, 1997).

In testing the null hypothesis in an analysis of variance, [ANOVA] which analyzes
the relationship between the mean of the quantitative response variables and a qualitative
explanatory variable, the categories of which groups are compared at an alpha [a] confidence
level of 95% and a probability P-value of 0.05 (Agresti & Finlay, 1997). The P-value
probability was the primary reported result in these significant tests.

Research Question 1: Are students learning mathematics, science and technology content

based on the pre and posttest scores?

Each selected TECH-know Unit of study has been developed and correlated with the

Standards for Technological Literacy, National Science Education Standards, Principles and
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Standards for School Mathematics. Initial research from pilot studies suggested that these
materials showed an increase in students’ understanding in science, technology and math for
virtually all populations as well as enhancing students’ interest in these areas (Taylor, 2004).

Plan for addressing the question:

Within the assessment exists an identifiable questions developed to assess science,
mathematics and technology content within the unit of instruction. In the analysis of those
paired differences of the pretest and posttest measures, the paired differences should be
normally distributed, then this #-test can exclude the entire part of variation in the data sets
that results for unequal base levels of individual subjects. For addressing this question, this
study will test for the null hypothesis of no effect at an alpha [a] confidence level of 95% and
a probability P-value of 0.05. The P-value probability was the primary reported result in this
significant test.

Question 2: Does gender and grade level have an affect on student’s pretest and posttest

scores? Plan for addressing question:

In testing the null hypothesis, this research compared within-group variation for
paired differences by using a t-test to examine errors in the before and after treatments
looking for no effect at an alpha [o] confidence level of 95% and a probability P-value of
0.05 (Agresti & Finlay, 1997). In addition for testing this null hypothesis, an analysis of
variance [ANOVA] which analyzes the relationship between the mean of the quantitative
response variables and a qualitative explanatory variable, the categories of which groups are
compared at an alpha [a] confidence level of 95% and a probability P-value of 0.05 (Agresti
& Finlay, 1997). The P-value probability was the primary reported result in these significant

tests.
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In comparing the sample’s pretest and posttest scores, if the null hypothesis was true,
student gender and grade level has no affect on comprehension of the selected
communication units’ content. Producing a p-level greater than alpha [a] confidence level of
95% and a probability P-value of 0.05, the null hypothesis [Ho] was plausible, and the
differences in pretest and posttest scores and within group variation were too close to be
statistically significant and could not reject the null hypothesis [Ho] (Agresti & Finlay,
1997). A small P-value was evidence against the null hypothesis [Ho] of no effect providing
stronger evidence in favor of the alternative hypothesis [Ha] (Agresti & Finlay, 1997), that
gender and grade level had an affect on student comprehension of content.

Question 3: Do teachers have an affect in student achievement based on pretest and posttest

scores? Plan for addressing question:

In testing this hypothesis, this research compared within-group variation for paired
differences by using a t-test to examine errors in the before and after treatments looking for
no effect at an alpha [a] confidence level of 95% and a probability P-value of 0.05 (Agresti &
Finlay, 1997). In addition for testing this hypothesis, an analysis of variance [ANOVA]
analyzes the relationship between the mean of the quantitative response variables and a
qualitative explanatory variable, the categories of which groups are compared at an alpha [a]
confidence level of 95% and a probability P-value of 0.05 (Agresti & Finlay, 1997). The P-
value probability was the primary reported result in these significant tests.

Do the communication technology units of instruction have an affect on student mean pretest

and posttest scores? Plan for addressing question:

Analysis of Variance, ANOVA: a statistical method for making simultaneous

comparisons between two or more means; a statistical method that yields values that can be



75

tested to determine whether a significant relation exists between variables. An analysis of
variance [ANOVA], which analyzes the relationship between the mean of the quantitative
response variables and a qualitative explanatory variable, the categories of which groups are
compared at an alpha [a] confidence level of 95% and a probability P-value of 0.05 (Agresti
& Finlay, 1997). The P-value probability was the primary reported result in these significant
tests.

Is there evidence that access to communication technologies outside the classroom have an

affect in student pretest and posttest scores? Plan for addressing this question.

Frequency data were compiled concerning the participants’ responses to the
Technology Access Student Survey. This information was referenced to the sample’s
assessment data to determine the significance of access to communication technologies
outside of the classroom. For the purpose of this study, the pretest scores served as the
control group and the posttest scores served as the treatment group. In the analysis of
variance [ANOVA] analyzes the relationship between the means of the quantitative response
variables and a qualitative explanatory variable, the categories of which groups are compared
at an alpha [a] confidence level of 95% and a probability P-value of 0.05 (Agresti & Finlay,
1997). The P-value probability was the primary reported result in these significant tests.
Limitations

The samples were limited to Technology Education middle and high school
classrooms participating in the TECH-know Project’s Communication Technology Education
Units. These instructional units required classrooms and labs with access communication
technologies: (i.e.) computers, access to the Internet, digital imaging and displaying

equipment, printers, scanners, and associated materials.



76

Chapter Three Summary

During the summer of 2005, twenty middle and high school technology education
teachers from nine states were provided an intensive one-week workshop on the
methodologies and contents of the TECH-know instructional materials. Those teachers that
were selected had no prior exposure to the materials. These activities and curriculum
materials were derived from the Standards for Technological Literacy as identified by the
Technology for All Americans Project, ensuring that the core Science Math and Technology
concepts and principles embedded in the activities will be aligned with those standards. The
treatments in the field test phase were an application of standards based curriculum that has
been developed over the past four years through a series of pilot testing and editing by the

TECH-know Project.

In the field test phase of the TECH-know Project, at a national level, new
instructional materials were disseminated and field-tested. Representative states expressed

interested in the field test included: NC, CO, CT, GA, MS, PA, SC, TN, & WI.

An assessment was developed to determine the effects of Standards Based Instruction
on Technological Literacy in Technology Education in regards to the impacts of the finished
Tech-know Units (Communication Units) on students and teachers and presented that data
concerning the overall scores in science, mathematics, and technological literacy. These CRT
instruments were developed and validated individually by each unit’s writers and developer’s
for content rationale and appropriateness, and altered only to reflect each unit’s fruition

during the piloting phase.
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Of the twenty units that have been developed for the TECH-know Project this research
will focus on four communications units that are being field-tested:
Cyberspace Pursuit, Desktop Publishing, Digital Photography, and Film Technology
Quantitative data will be analyzed through a statistics software package for analysis of Pre —
Post Content and Process Skills. Additional quantitative and descriptive data was available
for subgroup evaluations: An alpha level for statistical significance will be set at: [0 = 0.05].
It is the goal of this research was to investigate the affects of standards-based communication
technology units on student achievement as they relate to selected standards for
Technological Literacy by middle and high school students in Technology Education
programs. A subgroup research intends to investigate is an analysis of available research on
access to communication technologies outside the classroom. Access to communication
technologies such as the Internet, video/computer games, and other digital equipment outside
the classroom may or may not have any influence on a student’s achievements in school.

The methodology for this research was an assessment of quantitative data collected

from a stratified purposeful population of technology education classrooms in both middle
and high school settings. The process began with a student assessment of their pre-content
knowledge of Communication Technology Units through criterion-referenced tests (CRT)
based on standards for technological literacy and course rationale developed during the pilot
study phase. The treatments were an application of standards based curriculum that has been
developed over the past four years through a series of pilot testing and editing. It will be
followed by a post-CRT on the content for each unit’s content. These CRT instruments were

developed and validated individually by each unit’s writers and developer’s for their content
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rationale and appropriateness, and only altered to reflect each unit’s fruition during the
piloting phase.

In addition to the CRT scores collected, subgroup quantitative and descriptive
information was gathered on student, teacher, and school demographics regarding access to
communication technologies in and outside of the classroom.

Questions to be answered

1. Are students learning mathematics, science and technology content based on the

pretest and posttest scores?

2. Does gender and grade level have an affect on students based on pretest and posttest
scores?

3. Do teachers have an affect on students’ achievement based on pretest and posttest
scores?

4. Do the communication technology units of instruction have an affect on students

based on pretest and posttest scores?
5. Is there evidence that access to communication technologies outside the classroom

has an affect on student pretest and posttest scores?
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CHAPTER FOUR
Presentation and Analysis of Data

This chapter presents the findings and the analysis of the data collected from the
application of the TECH-know Communication Technology Units. The four field-tested units
chosen incorporated both middle and high school classroom samples in five States (CO, CT,
PA, SC, WI) and four regions of the county in both rural and suburban settings. The sample
included five technology teachers, four males and one female, and total of 220 middle and
high school technology education students. In all there were eight classrooms that included
five high school and three middle school groups with an average of 27 students per
classroom.

The students in this sample were comprised of 149 male and 71 female members.
The total number of middle school students in this sample was 105 and comprised of 64
males and 31 females. The total number of high school students was 115 and comprised of
85 males and 30 females.

The sample was comprised of four units of instruction with two developed for middle
school and two developed high school technology education classroom. Each unit had an
average of 55 students per unit for observation.

The samples were limited to Technology Education middle and high school
classrooms participating in the TECH-know Project’s Communication Technology Education
Units. These instructional units required classrooms and labs with access communication
technologies: (i.e.) computers, access to the Internet, digital imaging and displaying

equipment, printers, scanners, and associated materials.
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Sample and Teacher Demographics by Units

Cyberspace Pursuit, a middle school unit that explores technologies related to the
Internet and webpage development. A total of 40 students, 24 males and 16 females
participated in this treatment.

o One instructor completed this unit:
o Instructor [A] is a 53 year-old female with sixteen years of classroom teaching

experience including eight years of teaching Technology Education curriculum.

o Instructor [A] has a Masters Degree in Education.

o Instructor [A] participated in TECH-know Professional Development, in Summer
2005.

o This sample’s classroom is located in rural SC school with the population base

reporting at a low socio-economic level.
o This sample consisted of 40 middle school students, 24 males and 16 females.

o Instructor [A] also delivered the Digital Photography Unit.

o This sample in Cyberspace Pursuit is the same group that participated in the Digital
Photography Unit.
o A second unit was assigned to Instructor [B] in TN, that data was unavailable at the

time of reporting.
o Instructor [B] did not participated in TECH-know Professional Development,

Summer 2005.
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Desktop Publishing, a High School unit that explores technologies related to
conventional and digital printing. A total of 48 students, 24 males and 14 females

participated in this treatment.

. Two instructors in two States completed this unit, both male with diverse
demographics.
o Instructor [C], age 24 and has a Bachelor of Science in Education and three years of

classroom teaching experience.
o Instructor [C] participated in TECH-know Professional Development, Summer 2005.
o This sample’s classroom is located in rural PA and consisted of 23 high school

students, 14 males and 9 females.

o Instructor [C] was chosen to field test the Film Technology Unit.

o This Desktop Publishing sample is the same group that participated in the Film
Technology Unit.

o Instructor [D], age 52 and has a Masters in Education (ABD) and 29 years experience

in classroom teaching.

o Instructor [D] participated in TECH-know Professional Development, Summer 2005.

o This sample’s classroom is located in MA in upper-middle class suburbia and
consisted of 25 high school students, 20 males and 5 females.

o It should be noted that Instructor [D] reported that in error [this teacher] administered
the Desktop Publishing pilot-test assessments rather than the Desktop Publishing
field-test assessments at pre and post treatment. The pilot assessment key was used to

perform assessments of the sample’s treatment. The differences in the two
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assessments were minimal, yet an accurate assessment of the Desktop Publishing

field-test was unavailable.

Digital Photography, a Middle School unit that explores the technologies and
concepts behind electronic imaging. A total of 65 students, 30 males and 25 females

participated in this treatment.

o Two instructors delivered this unit: one male and one female.
o The female Instructor [A] also completed the Cyberspace Pursuit Unit.
o This sample’s classroom was located in rural SC school with the population base

reporting at a low socio-economic level.

o This sample consisted of 40 middle school students, 24 males and 16 females.

o Instructor [E] is male. The sample’s classroom is located in rural WI.

. Instructor [E] participated in TECH-know Professional Development, Summer 2005.
o The sample consisted of 25 middle school students with 16 males and 9 females.

Film Technology, a High School unit that explores the technology behind digital video and
concepts for video production. A total of 66 students, 50 males and 16 females participated in

this treatment.

o Three instructors delivered this unit: all male and with diverse demographics.
o Two of the instructors [C and D] also delivered the Desktop Publishing Unit.
o Instructor [C]’s Film Technology sample was the same group of high school students

that participated in the Desktop Publishing Unit treatment.
o This sample is a different group from Instructor [D]’s previous Desktop Publishing

Unit sample.
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o Instructor [D]’s sample’s classroom consisted of 26 high school students, 19 males
and 7 females.

o It should be noted that Instructor [D] reported that in error [this teacher] administered
the Film Technology pilot-test assessments rather than the Film Technology field-test
assessments at pre and post treatment. The pilot assessment key was used to perform
assessments of the sample’s treatment. The differences in the two assessments were

minimal, yet an accurate assessment of the Film Technology field-test was

unavailable.

o Instructor [F] is male.

o Instructor [F] did not participated in TECH-know Professional Development,
Summer 2005.

o The sample’s classroom is located rural southeastern CO and consisted of 17 high

school male students.

School and Classroom Demographics

The field test teachers were instructed to provide an assessment of school and
classroom demographics. Teachers [A], [C], and [D] completed and returned this
information. Teachers [B], [E], and [F] school and classroom demographics were
unavailable. An assessment of school and classroom characteristics as a variable was
unavailable due to a non-response by all participating classroom instructors across all units of
instruction.

Teacher [A]’s middle school has a 22:1 teacher-to-student ratio on average with an
overall population of 584 seventh and eighth graders from low wealth socio economic rural

SC. Teacher [A] had 40 students participating in this project from the 137 students taught per
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semester. Teacher [A]’s technology lab has 10 Personal Computers (PC), all with access to
the Internet. Teacher [A]’s technology lab has (8) digital picture cameras, (4) digital video
cameras, (3) scanners, (3) color printers, and (4) VCR/DVD players.

Teacher [C]’s high school has a 20:1 teacher-to-student ratio on average with an
overall population of 1356 ninth to twelfth grade students from rural PA. Teacher [C] had 24
students participating in this project from the 100 students taught overall. Teacher [C]’s
technology lab has (6) Macintosh (Apple) Computers and (22) PC’s all with Internet access.
Teacher [C]’s technology lab has (2) digital picture cameras, (2) digital video cameras, (4)
scanners, (1) color and (2) black and white printers, and (2) VCR/DVD players. In addition,
Teacher [C]’s technology lab has a poster printer, photo printer, and laminator.

Teacher [D]’s high school has a 20:1 teacher-to-student ratio on average with an overall
population of ninth to twelfth grade students from upper class New England suburbs. Teacher
[D] 28 students participating in this project from the 100 students taught overall. Teacher
[D]’s technology lab has (14) Apple Computers all with access to the Internet. Teacher [D]’s
technology lab has access to digital picture and video cameras, scanners, color printers,
VCR/DVD players, and a digital projector (no quantities reported).

In a comparison from these teacher’s classrooms filled with communication
technologies in this study, in a research study from the University of Alabama, produced by
Cheryl White Sundberg in 2000, the researcher found in classrooms observed for teaching
science curriculum in rural Alabama:

o Digital camera and scanners were not widely available to the teachers, only two thirds

of the participants (65%) did have a digital camera available and almost half (59%)

had a scanner they could use. Yet if the technology was available, the technology was
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not used during instruction. Digital cameras were not used in instruction. Only (6%)
of the respondents indicated they used a digital camera in the classroom (Sundberg,
2000, p152).

Almost a third of the participants did not use a computer in instruction and (42%),
nearly half used the Internet for instruction and (41%) used email for instructional
purposes (Sundberg, 2000, p156).

Adequate Internet access was problematic. While teachers had the necessary
computer equipment to go online, access was undependable in rural and under-served
areas as well as a lack of technical skills could negatively impacted the use of the
Internet (Sundberg, 2000, p160).

Though this study was conducted in the year 2000, there was clearly a lack of access

to communication technologies in the observed classrooms.

Research Questions

In this research on the affects of standards-based communication technology

education units on the achievement of selected standards for technological literacy by student

in middle and high technology education programs, there are five research questions that

were addressed:

1.

Are students learning mathematics, science and technology content based on the
pretest and posttest scores?

Does gender and grade level have an affect on students based on pretest and posttest
scores?

Do teachers have an affect on students’ achievement based on pretest and posttest

scores?
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4. Do the communication technology units of instruction have an affect on students
based on pretest and posttest scores?

5. Is there evidence that access to communication technologies outside the classroom
has an affect on student pretest and posttest scores?

Assessment Data

The first question to address: Are students learning mathematics, science and
technology content based on the pretest and posttest scores? In testing this research question,
for the null hypothesis [Ho], this study compared within-group variation for paired
differences by using a t-test to examine errors in the before and after treatments looking for
no effect at an alpha [a] confidence level of 95% and a probability P-value of 0.05 (Agresti
& Finlay, 1997). The P-value probability was the primary reported result in this significant
test.

In comparing the sample’s pretest and posttest scores for the first research question, if
the null hypothesis was true, students did not learn mathematics, science and technology
content. Producing a P-level greater than 0.05, the null hypothesis [Ho] was plausible, and
the differences in pretest and posttest scores and within group variation were too close to be
statistically significant and could not reject the null hypothesis [Ho] (Agresti & Finlay,
1997). A small P-value was evidence against the null hypothesis [Ho] of no effect providing
stronger evidence in favor or the alternative hypothesis [Ha] (Agresti & Finlay, 1997), that
students did learn mathematics, science and technology content.

Assessments of the four units of instruction

The data provided in Table 4.1 presents an overall summary of statistics of the

sample’s scores as grouped by each communication unit.



Table 4.1

UNIT
CP-Pretest
CP-Posttest
DTP- Pretest
DTP-Posttest
DP-Pretest
DP-Posttest
FT-Pretest

FT-Posttest

CP= Cyberspace Pursuit, DTP= Desktop Publishing, DP= Digital Photography, and FT= Film Technology
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Pretest and post test overall content sample scores distribution of summary

statistics grouped by Communication Units

|=]

40
40
47
47
65
65
67
67

Mean Variance Std. Dev. Std. Err.  Median Range
36.7  118.88 10.90 1.72 36 44
80.1  248.19 15.75 2.49 82 52
39.31 373.78 19.33 2.82 36 68
61.10 375.44 19.37 2.82 60 84
48.73  236.94 15.39 1.90 48 64
78.03  207.56 14.40 1.78 80 64
33.55 134.76 11.60 1.41 32 52
62.14  699.31 26.44 3.23 60 84

Min Max
16 60
48 100
12 80
12 96
12 76
36 100
12 64
16 100

Q1
28
66
24
48
36
72
28
36

Q3
44
92
56
76
60
88
40
92

An improvement in the overall posttest mean scores from the pretest mean scores is

shown to be significant as presented in Table 4.2. The P-value of the paired t-test statistics

for the pretest and posttest scores of the sample’s overall content of knowledge in each of the

Communication Units is smaller 0.05 (CP <0.0001, DTP < 0.0001, DP <0.0001, FT

<0.0001) rejecting the null hypothesis of no effect. The treatments in the Communication

Units had an affect on student scores.

Table 4.2

Paired T statistics for pretest and posttest overall content sample scores

distribution of summary statistics grouped by Communication Units.

UNIT Diff. Std. Err. DF
CP 43.40 1.82 39
DTP 21.78  4.36 46
DP 29.29 1.73 64
FT 2859  3.60 66

T-Stat P-value
23.76 <0.0001
04.99 <0.0001
16.9 <0.0001
07.92 <0.0001

Alpha [a] confidence level of 95% and a probability P-value of 0.05
Hypothesis test: Hy: py -, =0, Hy : py - 1o, #0

CP= Cyberspace Pursuit, DTP= Desktop Publishing, DP= Digital Photography,

and FT= Film Technology
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The data provided in Table 4.3 presents and overall summary of statistics for
Cyberspace Pursuit’s pretest and posttest scores based on technology, mathematics and
science content.

Table 4.3 Pretest and post test for the Cyberspace Pursuit Unit (CP) distribution of

summary statistics for content scores grouped by technology [TEC1/TEC2],
mathematics [MAT1/MAT?2], and science [SCI1/SCI2]

CP-UNIT n Mean Variance %}. % Median Range Min Max Q1 Q3
TEC1 40 5.67 3.04 1.74 027 6 7 2 9 4 7
TEC2 40 11.82 6.81 2.61 041 12 9 6 15 9514
MATI1 40 1.7 1.24 1.11 0.17 2 4 0 4 1 2
MAT?2 40 3.87 0.98 099 0.15 4 4 1 5 3 5
SCI1 40 1.8 1.24 1.11 0.17 2 4 0 4 1 25
SCI2 40 432 0.68 082 0.13 5 3 2 5 45

TEC1= Pretest Technology TEC2 = Posttest Technology, MAT 1= Pretest Mathematics, MAT2 = Posttest
Mathematics, SCI 1= Pretest Science, and SCI2= Posttest Science

An improvement in the overall posttest mean scores from the pretest mean scores is
shown to be significant as presented in Table 4.4. The P-value of the paired t-test statistics
for the pretest and posttest scores of the sample’s overall knowledge in each content area of
technology, mathematics and science a smaller than 0.05 (Technology < 0.0001,
Mathematics < 0.0001, Science < 0.0001) rejecting the null hypothesis of no effect. The
treatment in the Cyberspace Pursuit had an affect on student scores in technology,

mathematics and science.
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Table 4.4 Paired T statistics for pretest and posttest for the Cyberspace Pursuit Unit
sample scores grouped by technology. mathematics, and science

CP Diff. Std. Err. DF  T-Stat P-value
Technology 6.15 0.35 39 1739 <0.0001
Mathematics2.17 0.18 39 11.71 <0.0001
Science 2.52 0.2 39 12 <0.0001

Alpha [a] confidence level of 95% and a probability P-value of 0.05
Hypothesis test: HO: 1- 2=0,HA: 1- 2#0
The data provided in Table 4.5 presents and overall summary of statistics for Desktop
Publishing’s pretest and posttest scores based on technology, mathematics and science
content.
Table 4.5 Pretest and post test for Desktop Publishing Unit (DTP) distribution of

summary statistics for content scores grouped by technology [TEC1/TEC2],
mathematics [MAT1/MAT?2], and science [SCI1/SCI2]

DTP-Unit n Mean Variance Std. Dev. Std. Err. Median Range Min Max Q1 Q3

TECI1 47 6.23  9.87 3.14 0.45 6 12 2 14 4 8
TEC2 47 951 79 2.81 0.41 10 12 2 14 8 11
MATI 47 2 2.17 1.47 0.21 2 5 0 5 13
MAT2 47 293 249 1.57 0.23 3 5 0 5 25
SCI1 47 1.59 098 0.99 0.14 2 4 0 4 1 2
SCI2 47 282 244 1.56 0.22 3 5 0 5 2 4

TEC1= Pretest Technology TEC2 = Posttest Technology, MAT1= Pretest Mathematics, MAT2 = Posttest
Mathematics, SCI 1= Pretest Science, and SCI2= Posttest Science

An improvement in the overall posttest mean scores from the pretest mean scores is
shown to be significant as presented in Table 4.6. The P-value of the paired t-test statistics
for the pretest and posttest scores of the sample’s overall knowledge in each content area of

technology, mathematics and science a smaller than 0.05 (Technology < 0.0001,
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Mathematics < 0.0138, Science < 0.0001) rejecting the null hypothesis of no effect. The
treatment in the Desktop Publishing had an affect on student scores in technology,
mathematics and science.

Table 4.6 Paired T statistics for pretest and posttest for the Desktop Publishing Unit
sample scores grouped by technology. mathematics, and science

DTP Diff. Std. Err. DF T-Stat P-value
Technology  3.27 0.64 46 5.04 <0.0001
Mathematics 0.93 036 46 2.56 0.0138
Science 1.23 027 46 4.44 <0.0001

Alpha [a] confidence level of 95% and a probability P-value of 0.05
Hypothesis test: HO: 1- 2=0,HA: 1- 2#0

The data provided in Table 4.7 presents and overall summary of statistics for Digital
Photography’s pretest and posttest scores based on technology, mathematics and science

content.

Table 4.7 Pretest and posttest for Digital Photography Unit (DTP) distribution of
summary statistics for content scores grouped by technology [TEC1/TEC2],
mathematics [MAT1/MAT?2], and science [SCI1/SCI2]

DP -Unit n  Mean Variance Std. Dev. Std. Err. Median Range Min Max Q1 Q3

TEC1 65 6.80 525 2.29 0.28 7 10 2 12 5 8
TEC2 65 11.16 5.92 243 0.3 11 11 4 15 9 13
MATI1 65 2.18 1.59 1.26 0.15 2 5 0 5 13
MAT2 65 4.06 1.08 1.04 0.12 4 4 1 5 35
SCI1 65 320 2.03 1.42 0.17 4 5 0 5 2 4
SCI2 65 427 0.76 0.87 0.1 5 3 2 5 45

TEC1= Pretest Technology TEC2 = Posttest Technology, MAT1= Pretest Mathematics, MAT2 = Posttest
Mathematics, SCI 1= Pretest Science, and SCI2= Posttest Science

An improvement in the overall posttest mean scores from the pretest mean scores is

shown to be significant as presented in Table 4.8. The P-value of the paired t-test statistics
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for the pretest and posttest scores of the sample’s overall knowledge in each content area of
technology, mathematics and science a smaller than 0.05 (Technology < 0.0001,
Mathematics < 0.0001, Science < 0.0001) rejecting the null hypothesis of no effect. The
treatment in the Digital Photography had an affect on student scores in technology,
mathematics and science.

Table 4.8 Paired T statistics for pretest and posttest for the Digital Photography Unit
sample scores grouped by technology. mathematics, and science

Content Diff.  Std. Err. DF T-Stat P-value
Technology  4.36 031 64 13.73 <0.0001
Mathematics  1.87 0.15 64 12.16 <0.0001
Science 1.07 0.16 64 6.72 <0.0001

alpha [a] confidence level of 95% and a probability P-value of 0.05
Hypothesis test: HO: 1- 2=0,HA: 1- 2#0
The data provided in Table 4.9 presents and overall summary of statistics for Film
Technology’s pretest and posttest scores based on technology, mathematics and science
content.
Table 4.9 Pretest and post test for Film Technology Unit (DTP) distribution of summary

statistics for content scores grouped by technology [TEC1/TEC2],
mathematics [MAT1/MAT?2], and science [SCI1/SCI2]

FT-Unit n Mean Variance Std. Dev. Std. Err. MedianRange Min Max Q1 Q3

TECI1 67  5.02 3.96 1.99 0.24 5 8 2 10 4 7
TEC2 67 932 18.04 4.24 0.51 9 13 2 15 5 14
MATI1 67 1.56 1.15 1.07 0.13 2 4 0o 4 1 2
MAT2 67 3.04 2.13 1.46 0.17 3 5 0O 5 2 4
SCI1 67 1.79 1.25 1.12 0.13 2 4 0 4 1 3
SCI2 67 3.16 2.62 1.61 0.19 3 5 0o 5 2 5

TEC1= Pretest Technology TEC2 = Posttest Technology, MAT 1= Pretest Mathematics, MAT2 = Posttest
Mathematics, SCI 1= Pretest Science, and SCI2= Posttest Science
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An improvement in the overall posttest mean scores from the pretest mean scores is
shown to significant increase as presented in Table 4.10. The P-value of the paired t-test
statistics for the pretest and posttest scores of the sample’s overall knowledge in each content
area of technology, mathematics and science a smaller than 0.05 (Technology < 0.0001,
Mathematics < 0.0001, Science < 0.0001) rejecting the null hypothesis of no effect. The
treatment in the Film Technology had an affect on student scores in technology, mathematics
and science.

Table 4.10 Paired T statistics for pretest and posttest for the Film Technology Unit
sample scores grouped by technology, mathematics, and science

Content Diff. Std. Err. DF T-Stat P-value
Technology 4.29 0.59 66 7.16 <0.0001
Mathematics 1.47 0.22 66 6.52 <0.0001
Science 1.37 0.23 66 5.84 <0.0001

alpha [a] confidence level of 95% and a probability P-value of 0.05
Hypothesis test: HO: 1- 2=0,HA: 1- 2#0

According to these findings, all four Communication Units of instruction had a
significant affect on student’s scores in communication technology, mathematics and science
content. A proficiency in reading, science, mathematics, and technology is considered one of
America’s fundamental concerns of accountability in our public schools (Wood, 2004). The
Law, No Child Left Behind (2002) requires school programs, teachers and students to adhere
to higher standards reading, science and mathematics by the year 2014 (Wood, 2004).
Developing sound curriculum that promotes literacy in those areas is critical. Science and
mathematics education are characterized as theoretical whereas technology education (TED)

emphasizes constructive philosophies. The TECH-know Project developed co-curricular
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instructional materials that are closely aligned with foundational science and mathematics
concepts. Their effectiveness will depend on marketing and dissemination nationally
(Peterson, 2000).

Assessment of variables of influence: Gender

The second question to address: Does gender and grade level have an affect on
students based on pretest and posttest scores? In testing this null hypothesis, gender and
grade level have no affect on students based on pretest and posttest scores, this research
compared within-group variation for paired differences by using a t-test to examine errors in
the before and after treatments looking for no effect at an alpha [a] confidence level of 95%
and a probability P-value of 0.05 (Agresti & Finlay, 1997).

In comparing the sample’s pretest and posttest scores, producing a p-level greater
than alpha [a] confidence level of 95% and a probability P-value of 0.05, the null hypothesis
[Ho] was plausible, and the differences in pretest and posttest scores and within group
variation were too close to be statistically significant and could not reject the null hypothesis
[Ho] (Agresti & Finlay, 1997).

A small P-value was evidence against the null hypothesis [Ho] of no effect providing
stronger evidence in favor of the alternative hypothesis [Ha] (Agresti & Finlay, 1997), that
gender and grade level had an affect on student comprehension of content.

The data provided in Tables 4.11 and 4.12 presents the overall pretest and posttest summaries

of statistics for male and female students grouped by the four units.



Table 4.11

UNITS
CP-Pretest
CP-Posttest
DTP-Pretest
DTP-Posttest
DP-Pretest
DP-Posttest
FT-Pretest

FT-Posttest

Table 4.12

UNIT
CP-Pretest
CP-Posttest
DTP-Pretest
DTP-Posttest
DP-Pretest
DP-Posttest
FT-Pretest

FT-Posttest

Column statistics grouped by units for male students’ pretest and posttest

Std. Err. Median Range Min Max Q1 Q3

SCOres
n Mean Variance Std. Dev.
24 34.16 86.23 9.28
24 77.16 251.1 15.84
33 39.63 370.36 19.24
33 58.78 283.48 16.83
40 474 223.63 14.95
40  76.4 234.50 15.31
51 33.64 145.39 12.05
51 61.96 704.87 26.54

1.89 32 36 16 52 28 40
323 76 48 52 100 60 92
335 36 68 12 8 24 56
293 56 64 32 9% 48 68
236 48 56 20 76 36 56
242 80 64 36 100 66 86
1.68 32 52 12 64 28 40
371 64 80 20 100 36 92

Column statistics grouped by units for female students’ pretest and posttest

Scores

n Mean Variance Std. Dev. Std. Err. Median Range Min Max Q1 Q3
16 4050 151.20 12.29 3.07 40 36 24 60 30 48
16 8450 22586 15.02 3.75 86 52 48 100 80 96
14 38.57 410.10 20.25 5.41 32 60 16 76 24 52
14 66.57 584.87 24.18 6.46 68 84 12 96 56 88
25 50.88 260.69 16.14 3.22 56 64 12 76 36 60
25 80.64 160.90 12.68 2.53 80 44 56 100 72 96
16 3325 108.20 10.4 2.60 32 36 16 52 26 40
16 62.75 726.86 26.96 6.74 54 84 16 100 40 90

CP= Cyberspace Pursuit, DTP= Desktop Publishing, DP= Digital Photography, and FT= Film Technology

An improvement in the overall posttest mean scores from the pretest mean scores is

shown to have significant increase as presented in Tables 4.13 and 4.14. The P-value of the
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paired t-test statistics for the pretest and posttest scores of the sample’s overall knowledge in

each unit of instruction is smaller than 0.05 (Male: CP < 0.0001, DTP < 0.0002, DP <

0.0001, FT <0.0001; Female: CP < 0.0001, DTP <0.0152, DP <0.0001, FT <0.0001)
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rejecting the null hypothesis of no effect. These findings showed that gender had an affect on

student scores. The Desktop Publishing Unit had a slightly higher P-value for both genders,

but was smaller than 0.05 and still significant.

Table 4.13

Table 4.14

Paired T statistics for pretest and posttest for the male student scores grouped
by communication units

UNIT Diff. Std. Err. DF T-Stat P-value
CP 43.00 2.17 23 19.81 <0.0001
DTP 19.15 4.58 32 4.17 0.0002
DP 29.00 23 39 12.58 <0.0001
FT 28.31 4.06 50 6.95 <0.0001

alpha [a] confidence level of 95% and a probability P-value of 0.05
Hypothesis test: HO : pl -p2 =0, HA : pl -p2 #0

CP= Cyberspace Pursuit, DTP= Desktop Publishing, DP= Digital Photography,
and FT= Film Technology

Paired T statistics for pretest and posttest for the female student scores
grouped by communication units

UNIT Diff. Std. Err. DF T-Stat P-value
CP 44.00 3.28 15 13.38 <0.0001
DTP 28.00 10.01 13 2.79 0.0152
DP 29.76 2.64 24 11.25 <0.0001
FT 29.50 7.99 15 3.68 0.0022

alpha [a] confidence level of 95% and a probability P-value of 0.05
Hypothesis test: HO : ul -pu2 =0, HA : ul - u2 #0

CP= Cyberspace Pursuit, DTP= Desktop Publishing, DP= Digital Photography,
and FT= Film Technology

In Table 4.15 the mean score gains for the males and females in a side-by-side

analysis for each separate unit of instruction provides a comparison of mean score gains by
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gender. These means show variation gender to gender as well as from unit to unit. Additional

analysis for these differences would provide areas for additional research.

Table 4.15 One Sample T-statistic where units are grouped by gender and mean gains
Gender/Unit Mean Std. Err. DF  T-Stat P-value
FT
F 37.33 9.69 11 3.85 0.0027
M 36.41 443 38 8.2 <0.0001
DTP
F 28.00 10.01 13 2.79 0.0152
M 23.68 5.57 24 4.25 0.0003
CP
F 45.77 4.52 8 10.11 <0.0001
M 41.66 3.13 11 13.3 <0.0001
DP
F 30.66 3.39 8 9.02 <0.0001
M 33.33 4.07 11 8.18 <0.0001

Hy: p=0, Ha : p# 0. CP= Cyberspace Pursuit, DTP= Desktop Publishing, DP= Digital Photography,

and FT= Film Technology

Assessment of variables of influence: Grade level

The data provided in Table 4.16 presents the overall summary statistics for middle

school, and high school units.

Table 4.16

Column summary statistics for middle school and high school units.

Summary statistics for High School Units
n Mean Variance Std. Dev. Std. Err.

Median Range Min Max Q1

Pretest 114 35.92 239.0 15.5 1.4
Posttest 114 61.71 561.5 23.7 22
Difference 114 25.78 885.5 29.8 28

Summary statistics for Middle School Units
n Mean Variance Std. Dev. Std. Err.

32 68 12 80 24
60 88 12 100 40
20 120 -36 84 4

Median Range Min Max Q1

Pretest 105 44.15 2249 15.0 1.5
Posttest 105 78.81 221.8 14.9 1.5
Difference 105 34.66 217.4 14.7 14

40 64 12 76 32
80 64 36 100 72
36 68 -4 64 24

Q3
44
84
48

Q3
56
92
48
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An improvement in the overall posttest mean scores from the pretest mean scores is
shown to have significant increase in both middle school and high school units as presented
in Table 4.17. The P-value of the paired t-test statistics for the pretest and posttest scores of
the sample’s overall knowledge is smaller than 0.05 (HS-DTP < 0.0001, HS-FT < 0.0001,
MS-CP < 0.0001, MS-DP < 0.0001) rejecting the null hypothesis of no effect. Overall the
student’s in each grade level performed well.

Table 4.17 Paired T statistics of the paired difference between SCORE1 and SCORE2
each Unit

UNITS Sample Diff. Std. Err. DF T-Stat  P-value
HS -DTP  21.78 4.36 46 4.99 <0.0001
HS - FT 28.59 3.60 66 7.92 <0.0001
MS - CP 43.40 1.82 39 23.76 <0.0001
MS - DP 29.29 1.73 64 16.9 <0.0001

alpha [a] confidence level of 95% and a probability P-value of 0.05
CP= Cyberspace Pursuit, DTP= Desktop Publishing, DP= Digital Photography,
and FT= Film Technology

Assessment of variables of influence: Teachers

The third question to address, do teachers have an affect on students’ achievement
based on pretest and posttest scores? In testing this hypothesis, this research compared
within-group variation for paired differences by using a t-test to examine errors in the before
and after treatments looking for no effect at an alpha [a] confidence level of 95% and a
probability P-value of 0.05 (Agresti & Finlay, 1997). In addition for testing this hypothesis,
an analysis of variance [ANOVA] analyzes the relationship between the mean of the
quantitative response variables and a qualitative explanatory variable, the categories of which

groups are compared at an alpha [a] confidence level of 95% and a probability P-value of
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0.05 (Agresti & Finlay, 1997). The P-value probability was the primary reported result in
these significant tests.

The data provided in Table 4.18 presents a Paired T statistics for mean of paired
differences in pretest and posttest scores as group by teachers. For teachers [A], [C], [E], and
[F], the P-values of the paired t-test statistics for the pretest and posttest scores of the
sample’s overall knowledge is smaller than 0.05 (A < 0.0001, C <0.0001, E <0.0001, F <
0.0001) rejecting the null hypothesis of no effect. Overall the treatments in these teachers’
classrooms had an affect on student scores.

For teacher [D] in Table 4.18, the P-value of this high school sample is greater than
0.05 (0.5465) and cannot reject the null hypothesis of no effect. Though the same units of
instruction performed well by other teachers in the group as presented in Table 4.19, Teacher
[D]’s influence on the student’s scores had no affect.

Table 4.18 Paired T statistics for mean of paired differences in pretest and posttest scores,
group by teachers

Teacher Diff. Std. Err. DF T-Stat P-value

A 38.10 1.58 79 2399 <0.0001
45.65 3.27 45 1395 <0.0001
-1.25  2.06 50  -0.60 0.5465
23.68 2.12 24 11.12  <0.0001
45.64 6.49 16 7.03  <0.0001

sl s B w RN @)

alpha [a] confidence level of 95% and a probability P-value of 0.05
Hypothesis test results: HO : ul - u2 =0, HA : ul - u2 #0
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The data provided in Table 4.19 presents the Paired T statistics of the means of paired
difference between pretest and posttest as group by units of instruction and teacher. For
teachers [A], [C], [E], and [F], the P-values of the paired t-test statistics for the pretest and
posttest scores of their units of instruction knowledge is smaller than 0.05 (A: CP < 0.0001,
DP <0.0001, C: DTP < 0.0001, FT <0.0001, E: DP < 0.0001, F: FT < 0.0001) rejecting the
null hypothesis of no effect. Overall the treatments by these teachers’ units of instruction had
an affect on student scores.

Teachers [A], [C], and [E] participated in the TECH-know 2005 Summer workshop
for professional development, while Teacher [F] field-tested the Film Technology Unit
without participating in professional development workshop. No assessment was available to
ascertain significance of participating in the professional development workshop, yet all four
teachers’ treatments had an affect on student scores.

Table 4.19 Paired T statistics of mean of the paired difference between pretest and
posttest group by units of instruction and teacher

Unit Teacher Diff. Std. Err. DF T-Stat P-value
DTP D -0.64 3.2 24 -0.19 0.8438

FT D 3.07 2.6 25 -1.16 0.2544
DTP C 4727 4.2 21 11.25 <0.0001
FT C 44.16 5.0 23 8.80 <0.0001
CP A 4340 1.8 39  23.76 <0.0001
DP A 3280 23 39 14.06 <0.0001
DP E 23.68 2.1 24 11.12 <0.0001
FT F 45.64 6.5 16 7.03 <0.0001

alpha [a] confidence level of 95% and a probability P-value of 0.05
Hypothesis test: HO : pul - p2 =0, HA : pl - p2 # 0 CP= Cyberspace Pursuit,
DTP= Desktop Publishing, DP= Digital Photography, and

FT= Film Technology
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For teacher [D] in Table 4.19, the P-value of this high school sample scores for the
units of instruction is greater than 0.05 (DTP: 0.8438, FT: 0.2544) and cannot reject the null
hypothesis of no effect. The differences in the mean scores in this teacher’s units of
instruction are not different enough to be significant.

It should be noted that Instructor [D] reported that the pilot-test assessments were
used instead of the field-test assessments at pre and post treatment. The pilot assessment key
was used to perform assessments of the sample’s treatment. The differences between these
two assessments were minimal. It should be noted this error in assessment could account for
the greater P-value.

The data provided in Tables 4.20 and 4.21 presents the ANOVA - Analysis of
Variance results for responses stored in differences in mean scores and factors in teachers for
females, and the ANOVA - Analysis of Variance results for responses stored in differences
in mean scores and factors in teachers for males. The ANOVA produces a single P-value
across the paired mean scores. The P-value in each gender comparison where teacher are a
factor is less than 0.05 (females < 0.0001, males < 0.0001) rejecting the null hypothesis of no
effect. Their scores are different enough to be significant. According to this analysis, overall

for both males and females the teacher had an affect on their differences in mean scores.



Table 4.20

Table 4.21
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ANOVA - Analysis of Variance results for responses stored in differences in
mean scores and factors in teachers for females

Factor means

Teachers n Mean Std. Error
A 32 38.375 2.4617026
C 18 48.666668  6.4777145
D 12 -1 4.802146
E 9 24444445 439416
ANOVA table
Source df SS MS F-Stat P-value
Treatments 3  19859.742 6619.914 19.047476 <0.0001
Error 67 23285.723 347.5481
Total 70 43145.465

alpha [a] confidence level of 95% and a probability P-value of 0.05

ANOVA - Analysis of Variance results for responses stored in differences in
mean scores and factors in teachers for males

Factor means

Teachers n Mean Std. Error

A 48 37916668 2.0969062
C 28 43.714287 3.4606087
D 39 1.948718  2.2900207
E 16 23.25 2.3443193
F 17 45.64706 6.490344

ANOVA table

Source df SS MS F-Stat P-value

Treatments 4  43653.95 10913.487  39.48743 <0.0001
Error 143 39522.16 276.378
Total 147 83176.11

alpha [a] confidence level of 95% and a probability P-value of 0.05
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Assessment of variables of influence: Units of Instruction

To address question four: Do the school demographics and classroom characteristics
have an affect on student comprehensions and achievement based on mean pretest and
posttest scores? The data provided in Tables 4.22 and 4.23 presents the ANOVA - Analysis
of Variance results for responses stored in differences in mean scores and factors in
treatments for females and males. The ANOVA produces a single P-value across the paired
mean scores. The P-value in Table 4.22 for the male sample, where treatments are a factor, is
less than 0.05 (0.0023) rejecting the null hypothesis of no effect. Their scores are different
enough to be significant. For males the treatment had an affect on their differences in mean
scores. The P-value in Table 4.23 for female sample, where treatments are a factor, is greater
than 0.05 (0.0023) and cannot reject the null hypothesis of no effect. Their scores are not
different enough to be significant. For females the treatment had no affect on their
differences in mean scores. According to this analysis, the units of instruction had greater
influence on males’ scores than on females’ scores. To account for this difference additional

research is recommended.
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Table 4.22 ANOVA - Analysis of Variance results for responses stored in differences in
mean scores and factors in treatments for males

Factor means

Treatments n Mean Std. Error

CP 24 43 2.170287

DTP 33 19.151516  4.581774

DP 40 29 2.303843

FT 51 28313726  4.0681925

ANOVA table

Source df SS MS F-Stat P-value
Treatments 3 7924.88 2641.6284  5.054994  0.0023
Error 144 75251.23 522.57794

Total 147 83176.11

alpha [a] confidence level of 95% and a probability P-value of 0.05

Table 4.23 ANOVA - Analysis of Variance results for responses stored in differences in
mean scores and factors in treatments for females

Factor means

Treatments n Mean Std. Error

CP 16 44 3.286335

DTP 14 28 10.019761

DP 25 29.76 2.644037

FT 16 29.5 7.998958

ANOVA table

Source df SS MS F-Stat P-value
Treatments 3 2730.904 9103016  1.5091147  0.2202
Error 67 40414.56 603.2024

Total 70 43145.46

alpha [a] confidence level of 95% and a probability P-value of 0.05
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Instrument Data: Access to Communication Technology

Frequency data were compiled concerning the participants’ responses from the
Technology Access Student Survey 2005 (Appendix 5, page 180). This information was
referenced to the sample’s assessment data to determine the significance of access to
communication technologies outside of the classroom. The fifth question to address: Is there
evidence that access to communication technologies outside the classroom has an affect on
student pretest and posttest scores? For the purpose of this study, the pretest scores served as
the control group and the posttest scores served as the treatment group. In the analysis of
variance [ANOVA] analyzes the relationship between the means of the quantitative response
variables and a qualitative explanatory variable, the categories of which groups are compared
at an alpha [a] confidence level of 95% and a probability P-value of 0.05 (Agresti & Finlay,
1997). The P-value probability was the primary reported result in these significant tests.
From the sample’s 220 middle and high school technology education students, a sub-group of
132 students participated in the survey, 90 high school students and 42 middle school
students (Table 4.24).

Table 4.24 Student survey results for grade level

Grade Level Frequency Relative Frequency
High School 90 0.68
Middle School 42 0.32

Table 4.25 provides the results of the number of participants from each treatment
group. There were 44 females and 88 males within the sub-group of respondents (Table

4.26). Tables providing survey frequency counts to the 15 survey questions, the relative
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frequency equals the percentage of the points scored (Relative frequency x 100 =

percentage).
Table 4.25 Student survey results for treatment
Units Frequency Relative Frequency
Cyberspace Pursuit 21 0.16
Desktop Publishing 39 0.29
Digital Photography 21 0.16
Film Technology 51 0.39
Table 4.26 Student survey results for gender
Gender Frequency  Relative Frequency
Female 44
Male 88

Survey Question 1

In Survey Question 1 (Table 4.27), do you have the use of a computer where you

live? Nearly 85% of the respondents stated they either had access to or use of a personal

computer. Bolt and Crawford’s Digital Divide looks at the role which computers are playing

in widening socio-economic and educational gaps throughout our society. The reality is that

the majority of American youths are not up to date with digital tools, and their options may

be few (Bolt & Crawford, 2000).

Table 4.27 Results for SURVEY Q1

Q1: Do you have the use of a computer where you live?

1. There is no computer where I live
2. There is a computer where I live but I don’t get to use it
3. I use a computer that is shared by other family members

4. I have my own personal computer

Frequency Relative Frequency
13 0.09
7 0.05
64 0.48
48 0.36
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In Table 4.28 for the male control pretest group sample, where pretest treatment was
the factor, the P-value is 0.05 (0.0133) rejecting the null hypothesis of no effect.

Table 4.28 ANOVA male control group of Analysis of Variance results: Responses
stored in pretest score. Factors stored in SURVEY Ol.

Factor means

SURVEY Q1 n Mean Std. Error

1 11 32 2.0889318

2 6 32.66 6.565905

3 39 30.76 2.1251218

4 32 41.12 2.5604584
ANOVA table
Source df SS MS F-Stat P-value
Treatments 3 2027.3345 675.77814 3.79200340.0133
Error 84 14969.757 178.21138
Total 87 16997.092

alpha [a] confidence level of 95% and a probability P-value of 0.05

Their scores are different enough to be significant. For males, the question to access
to computers had an influence on their differences in mean scores at the pretest stage. At the
post-treatment, the P-value is greater than 0.05 (0.5654) and cannot reject the null hypothesis
of no effect. Access to computers no longer had an influence on the males’ post-treatment
scores. At the pretest control stage, access to computers for males had a significant influence
on their knowledge at the start of the program and by the end of the treatment there was no
longer an influence to access to the computers.

The ANOVA test for the female sub-sample for Survey Question 1 provided a non-

applicable number (NaN) meaning that in anyone of the response categories, one or no
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response were provided causing the ANOVA to return a “No numbers available” to process a
quantifiable P-value.

Survey Question 2

For survey question two, (Table 4.29), can you go online and surf the Internet where
you live? Nearly 75% of the respondents reported to have access to the Internet where they
live. These percentages are higher than the national average as 68.7% percent of Internet
users in the United States according to Nielsen//NetRatings reporting as of October 2005 as
noted in Chapter Two (Miniwatts, 2005).

Table 4.29 Results for SURVEY Q2:

Q2: Can you go online and surf the Internet where you live? Frequency  Relative Frequency
1. There is no computer and I cannot go online where I live 16 0.12
2. There is a computer but it is not online to the Internet where I live 17 0.12
3. There is a computer that is online to the Internet where I live 50 0.38
4.1 have my own personal computer and can go online where I live 49 0.37

In an analysis for the relationship between the mean of the pretest control sample’s
quantitative response variables and qualitative explanatory variables within the survey, where
access to the Internet is a factor, the P-value for total sub-sample, is greater 0.05 and cannot
reject the null hypothesis of no effect. This question’s content had no influence on their pre-
treatment knowledge.

Survey Question 3

For survey question three, (Table 4.30), do you know how the computer where you
live is connected to the Internet? Nearly a third of the respondents reported to have high-

speed access to the Internet. This percentage is consistent with the percentage of broadband
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subscribers in the United States, December 2004, according to Nielsen//NetRatings and noted
in Chapter Two (Miniwatts, 2005).

Table 4.30 Results for SURVEY Q3:

Q3. Do you know how the computer where you live is
hooked up to the Internet? Frequency  Relative Frequency

1. I do not have a computer where I live. 19 0.14

2. The computer is online but I do not know how the computer is

connected to the Internet where I live 9 0.07
3. The computer is connected to the Internet by a dial up connection 38 0.28
4. The computer is connected to the Internet by high-speed access 38 0.29
5. The computer is connected up to the Internet by wireless connection 27 0.20

In an analysis for the relationship between the mean of the pretest control sample’s
quantitative response variables and qualitative explanatory variables within the survey, how
they are connected to the Internet is a factor, the P-value for total sub-sample, is greater 0.05

and cannot reject the null hypothesis of no effect.

Survey Question 4

For survey question four, (Table 4.31), how many hours on average in a day do you
go online at school? Respondents reported 16% do not go online at school, 63% went online
less than one hour, 12% spent 1-2 hours online, and 6% spent 2-4 hours online a day on

average during school hours.
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Table 4.31 Results for SURVEY Q4:

Q4. How many hours on average in a day do you go online connecting

to the Internet at your school? Frequency  Relative Frequency
1. I do not go online at school. 22 0.16
2. Less than 1 hour 84 0.64
3. 1-2 hours 16 0.12
4. 2-3 hours 5 0.03
5. 3-4 hours 5 0.03

In an analysis for the relationship between the mean of the pretest control sample’s
quantitative response variables and qualitative explanatory variables within the survey, how
much time spent at school on the Internet is a factor, the P-value for total sub-sample, is
greater 0.05 and cannot reject the null hypothesis of no effect.

Survey Question 5

For survey question five, (Table 4.32), how many hours on average in a day while
NOT in school do you go online connecting to the Internet where you live from Sunday
through Thursday? Respondents reported that 19% did not go online, 15% spent less than

one hour, 28% spent 1-2 hours, 17% spent 2-4 hours, and 20% spent 4-6 hours online.

Table 4.32 Results for SURVEY Q5:

Q5. How many hours on average in a day while NOT in school do
you go online connecting to the Internet where you live from Sunday

through Thursday? (School nights) Frequency Relative Frequency
1. I do not go online where I live 26 0.19
2. Less than 1 hour 20 0.15
3. 1-2 hours 37 0.28
4. 2-4 hours 23 0.17

5. 4-6 hours 26 0.2
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In Table 4.33 for the high school control pretest group sample, where pretest

treatment was the factor, the P-value is 0.05 (0.0183) rejecting the null hypothesis of no

effect. Their scores are different enough to be significant. For high school, the question of the

amount of time spent online at home on school days had an influence on their differences in

mean scores at the pretest stage.

Table 4.33 ANOVA high school pre-treatment group of Analysis of Variance results:

Responses stored in pretest score. Factors stored in SURVEY Q5

Factor means
SURVEY 05

1

[V, I S VS I 9]

ANOVA table
Source

Treatments
Error

Total

16
12
23
17
22

df
4

85
&9

Mean
25.75

33
36.347828
43294117
33.636364

SS
2659.16

17948.83
20608

Std. Error
2.1281838
3.8807998
2.833041

4.8656697
3.0766158

MS F-Stat

P-value

664.79 3.1482
211.16

alpha [a] confidence level of 95% and a probability P-value of 0.05

0.0183

At the post-treatment, the P-value is greater than 0.05 and cannot reject the null

hypothesis of no effect. Amount of time spent online no longer had an influence on the high

school group post-treatment scores. At the pretest control stage, amount of time spent online

had a significant influence on their knowledge at the start of the program and by the end of

the treatment there was no longer an influence.



Survey Question 6

For survey question six, (Table 34) do you like playing computer video games?
Respondents reported that 53% do like to play video games, 28% sometimes like to play

video games, and 18% either do not like or never play video games.

Table 4.34 Results for SURVEY Q6:

Q6. Do you like playing computer video games? Frequency Relative Frequency
1. I do like playing video games 70 0.53
2. I sometimes like playing video games 37 0.28
3. I don’t like playing video games 3 0.02
4. I never play video games 22 0.16

The ANOVA test for the sub-samples responses for Survey Question 6 provided a
non-applicable number (NaN) meaning their frequencies were not significant enough to
provide a quantifiable P-value.

Survey Question 7

For survey question seven, (Table 35) do you play video games where you live?

Respondents reported that over 60% play video games where they live, while 40% no.

Table 4.35 Results for SURVEY Q7:

Q7. Do you play computer video games where you live? Frequency Relative Frequency
1. I don’t play computer video games where I live 43 0.32

2. T don’t play computer video games where I live but I do play them

away from home 9 0.06

3. I play computer and video games where I live and away from home 61 0.46

4.1 only play computer and video games where I live 19 0.14

111
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In an analysis for the relationship between the mean of the pretest control sample’s
quantitative response variables and qualitative explanatory variables within the survey,
playing video games is a factor, the P-value for total sub-sample, is greater 0.05 and cannot
reject the null hypothesis of no effect.

Survey Question 8

For survey question eight, (Table 4.36) on what do you play most of your computer
video games where you live? Respondents reported that 25% play games online with other

players and 40% play games on a TV/DVD game player station.

Table 4.36 Results for SURVEY Q8:

Q8. On what do you play MOST of computer video games

where you live? Frequency Relative Frequency
1. I don’t have any way to play computer video games 21 0.16
2. Portable electronic game player 3 0.02
3. Online Internet games with other players 34 0.26
4. Interactive games on a computer. 20 0.15
5. TV-DVD Game Player station. 53 0.40

The ANOVA test for the sub-samples responses for Survey Question 6 provided a
non-applicable number (NaN) meaning their frequencies were not significant enough to
provide a quantifiable P-value.

Survey Question 9

For survey question nine, (Table 4.37), how many hours on average in a day while
NOT in school do you play computer video games where you live from Sunday through
Thursday? Respondents reported that 19% do not play video games, 41% stated less than one

hour, 23% played 1-2 hours, 15% played more than 2 hours a day.
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Table 4.37 Results for SURVEY Q9:

Q9. How many hours on average in a day while NOT in school do
you play computer video games where you live from Sun. through

Thursday? Frequency Relative Frequency
1. I do not play computer video games where I live. 26 0.20
2. Less than 1 hour 54 0.41
3. 1-2 hours 30 0.23
4.2-4 hours 12 0.09
5. 4-6 hours 9 0.06

Dr. James Paul Gee, Professor of Literacy at University of Wisconsin-Madison, and

author of What Video Games Have to Teach Us About [earning and Literacy (2003),

promotes a notion of ‘active learning’ as in the case of video games that is contrary to
passive learning of content. Gee stated that a young gamer learns resources for future
problem solving within this semiotic domain of game playing. According to Gee, video
games encourage good principles of learning and makes individual learning powerful (Gee,
2003).

In Table 4.38 for the high school control pretest group sample, where pretest
treatment was the factor, the P-value is 0.05 (0.0447) rejecting the null hypothesis of no
effect. Their scores are different enough to be significant. For high school, the question of the
amount of time spent playing video games at home on school days had an influence on their

differences in mean scores at the pretest stage.
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Table 4.38 ANOVA for High School and Pre Content Analysis of Variance results:
Responses stored in SCORE]L. Factors stored in SURVEY Q9.

Factor means

SURVEY Q9 n Mean Std. Error
1 24 34.166668 3.0831864
2 36 29.666666 2.2275333
3 12 44 4.1778636
4 8 38 5.4510813
5 9 39.11111 6.1744194
ANOVA table
Source df SS MS F-Stat  P-value
Treatments 4 2216.0024 554.0006 2.55521 0.0447
Error 84 18212223  216.81216
Total 88 20428.225

alpha [a] confidence level of 95% and a probability P-value of 0.05

At the post-treatment, the P-value is greater than 0.05 and cannot reject the null
hypothesis of no effect. Amount of time spent playing video games no longer had an
influence on the high school group post-treatment scores. At the pretest control stage, the
question on the amount of time spent playing video games had an influence on their
knowledge at the start of the program and by the end of the treatment, the question on the
amount of time spent playing video games was no longer an influence.

In Table 4.39 for the middle school control pretest group sample, where pretest
treatment was the factor, the P-value is 0.05 (0.0505) rejecting the null hypothesis of no
effect. Their scores are different enough to be significant. For middle school, the question of
the amount of time spent playing video games at home on school days had an influence on

their differences in mean scores at the pretest stage.



Table 39 ANOVA for Middle School and Pre Content Analysis of Variance results:

Responses stored in SCORE]1. Factors stored in SURVEY Q9.

Factor means

SURVEY Q9 n Mean

1 2 26

2 18 46.66

3 18 36.44

4 4 34
ANOVA table
Source df SS
Treatments 3 1563.1746
Error 38 6964.4443
Total 41 8527.619

Std. Error
2

3.2338083
3.4661975
2.5819888

MS F-Stat P-value
521.0582  2.8430426  0.0505
183.27486

alpha [a] confidence level of 95% and a probability P-value of 0.05

At the post-treatment, the P-value is greater than 0.05 and cannot reject the null

hypothesis of no effect. Amount of time spent playing video games no longer had an

influence on the middle school group post-treatment scores. At the pretest control stage,
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amount of time spent online had a significant influence on their knowledge at the start of the

program and by the end of the treatment there was no longer an influence.

Survey Question 10

For survey question 10, (Table 4.40), how many hours on average in a day while in

school do you play computer video games? Respondents reported 50% do not play video

games at school, 43% stated less than one hour, and 7% stated one hour or more.



116

Table 4.40 Results for SURVEY Q10:

Q10. How many hours on average in a day while in school do

you play computer video games? Frequency  Relative Frequency
1. I do not play computer video games while at school 62 0.47
2. Less than 1 hour 57 0.43
3. 1-2 hours 7 0.05
4. 2-3 hours 3 0.02
5.3-4 hours 2 0.01

The ANOVA test for the sub-samples responses for Survey Question 10 provided a
non-applicable number (NaN) meaning their frequencies were not significant enough to
provide a quantifiable P-value.

Survey Question 11

For survey question eleven, (Table 4.41) do you have a digital camera where you
live? Respondents reported that 35% had not digital camera, and 65% had access to a digital
camera.

Table 4.41 Results for SURVEY Ql11:

SURVEY Q11 Do you have a digital picture camera where you

live? Frequency  Relative Frequency
1. There is no digital picture camera where I live. 46 0.35
2. There is a digital picture camera where I live but I cannot use it. 13 0.09
3. There is a digital picture camera where I live and I get to use it. 47 0.36
4. 1 have my own personal digital picture camera to use. 25 0.19

In Table 4.42 for the all members of the control pretest group sample, where pretest
treatment was the factor, the P-value is 0.05 (0.0201) rejecting the null hypothesis of no

effect. Their scores are different enough to be significant. For all members, the question of



having access to a digital camera at home had an influence on their differences in mean

scores at the pretest stage.

Table 4.42

ANOVA For All Pre Content Analysis of Variance results:
Responses stored in SCORE]L. Factors stored in SURVEY Ol11.

Factor means

SURVEY Q11 n Mean Std. Error

1 46 31.043478 1.906753

2 13 36.615383 4.3875384

3 47 38.553192 2.1435118

4 25 41.6 3.4563951
ANOVA table
Source df SS MS F-Stat P-value
Treatments 3 2213.1792  737.72644 3.3908505 0.0201
Error 127 27630.607  217.56383
Total 130 29843.787

alpha [a] confidence level of 95% and a probability P-value of 0.05

At the post-treatment, the P-value is greater than 0.05 and cannot reject the null

hypothesis of no effect. Access to a digital camera no longer had an influence on the high
school group post-treatment scores. At the pretest control stage, access to a camera had a

significant influence on their knowledge at the start of the program and by the end of the

treatment there was no longer an influence.

Survey Question 12
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For survey question twelve, (Table 4.43) do you have a color printer for your digital

picture camera or a computer color printer where you live? Respondents reported that 31%

had no color printer, 8% had one but no access, and 65% had access to a color printer.
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Table 4.43 Results for SURVEY Q12:

Q12. Do you have a color printer for your digital picture camera

or a computer color printer where you live? Frequency Relative Frequency
1. There is no color printer where I live. 41 0.31
2.There is a color printer where I live but I cannot use it 8 0.06
3. There is a color printer where I live and I get to use it 46 0.35
4. I have my own personal color printer to use. 37 0.28

In Table 4.44 for the all members of the control pretest group sample, where pretest
treatment was the factor, the P-value is 0.05 (0.0353) rejecting the null hypothesis of no
effect. Their scores are different enough to be significant. For all members, the question of
having access to a color printer at home had an influence on their differences in mean scores
at the pretest stage.

Table 4.44 ANOVA For All Pre Content Analysis of Variance results:
Responses stored in SCOREL. Factors stored in SURVEY Q12.

Factor means

SURVEY Q12 n Mean Std. Error

1 41 34.048782  2.2915409

2 8 24 2.3904572

3 46 38.260868  2.1665964

4 37 39.351353  2.6554427
ANOVA table
Source df SS MS E-Stat P-value
Treatments 3 1938.3107 646.1036 2.9492762  0.0353
Error 128 28041.205 219.07191
Total 131 29979.516

alpha [a] confidence level of 95% and a probability P-value of 0.0
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At the post-treatment, the P-value is greater than 0.05 and cannot reject the null
hypothesis of no effect. Access to a color printer no longer had an influence on the high
school group post-treatment scores. At the pretest control stage, access to a printer had a
significant influence on their knowledge at the start of the program and by the end of the
treatment there was no longer an influence.

Survey Question 13

For survey question thirteen, (Table 4.45) do you have a digital video camera where
you live? Respondents reported that 43% had not video camera, 11% stated there was one,
but had not access, 27% had access to a video camera, and 18% had access to a personal
video camera.

Table 4.45 Results for SURVEY Q13:

Q13. Do you have a digital video camera where you live? Frequency Relative Frequency
1. There is no digital video camera where I live 58 0.44
2. There is a digital video camera where I live but I cannot use it 15 0.11
3. There is a digital video camera where I live and I get to use it 35 0.26
4.1 have my own personal digital video camera to use 24 0.18

In Table 4.46 for the high school members of the control pretest group sample, where
pretest treatment was the factor, the P-value is 0.05 (0.0019) rejecting the null hypothesis of
no effect. Their scores are different enough to be significant. For all members, the question of
having access to a video camera at home had an influence on their differences in mean scores

at the pretest stage.
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ANOVA For High School and Pre Content Analysis of Variance results:
Responses stored in SCORE]L. Factors stored in SURVEY Q13.

Factor means

SURVEY Q13 n Mean Std. Error

1 42 32.190475 2.3132296

2 9 29.777779 3.2049344

3 25 32.8 2.2030282

4 14 48.57143 4.9588575
ANOVA table
Source df SS MS F-Stat
Treatments 3 3266.5398 1088.8466 5.399822
Error 86 17341.46 201.64488
Total 89 20608

alpha [a] confidence level of 95% and a probability P-value of 0.05

At the post-treatment, the P-value is greater than 0.05 and cannot reject the null

hypothesis of no effect. Access to a video camera no longer had an influence on the high

school group post-treatment scores. At the pretest control stage, access to a video camera

had a significant influence on their knowledge at the start of the program and by the end of

the treatment there was no longer an influence.

Survey Question 14

For survey question fourteen, (Table 4.47) do you have access to a computer program

for editing digital video where you live? Respondents reported that 70% had no access to a

computer program, and 30% had access to the software program.
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Table 4.47 Results for SURVEY Q14:

Q14. Do you have a computer program for editing

digital video where you live? Frequency  Relative Frequency

1. There is no computer where I live 33 0.25

2. There is a computer where I live but there is no digital

video software for editing video 59 0.44
3. There is a computer where I live and there is digital

video software for editing video I can use 16 0.12
4. I have my own personal program for editing digital video. 23 0.17

In an analysis for the relationship between the mean of the pretest control sample’s
quantitative response variables and qualitative explanatory variables within the survey,
access to video editing software is a factor, the P-value for total sub-sample, is greater 0.05
and cannot reject the null hypothesis of no effect.

In Table 4.48 for the Desktop Publishing Unit members of the control pretest group
sample, where pretest treatment was the factor, the P-value is 0.05 (0.0003) rejecting the null
hypothesis of no effect. Their scores are different enough to be significant. For DTP
members, the question of having access to a video editing software at home had an influence

on their differences in mean scores at the pretest stage.
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Table 4.48 ANOVA For DTP Unit and Pre Content Analysis of Variance results:

Responses stored in SCORE]L. Factors stored in SURVEY Q14.

Factor means
SURVEY Q14 n

1 10
2 18
3 5
4 6
ANOVA table
Source df
Treatments 3
Error 35
Total 38

Mean
23.2
35.11111
39.2
59.333332

SS
4966.7964

8357.511
13324.308

Std. Error
3.2550814
4.084795
7.735632
6.0589695

MS
1655.5989
238.78603

F-Stat P-value
6.933399  0.0009

alpha [a] confidence level of 95% and a probability P-value of 0.05

At the post-treatment, the P-value is greater than 0.05 and cannot reject the null

hypothesis of no effect. Access to video editing software no longer had an influence on the

high school group post-treatment scores. At the pretest control stage, access to a video

editing software had a significant influence on their knowledge at the start of the program

and by the end of the treatment there was no longer an influence.

Survey Question 15

For survey question fifteen, (Table 4.49) do you think if students had access to

communication technologies at home like the technologies students have in the classroom,

they would do better in school? Respondents reported that 30% strongly agreed, 40% agreed,

20 % were unsure, 6% disagreed, and 5% strongly disagreed. The greater majority (70%) of

students felt that access to communication technologies in the home would benefit their

education.
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Table 4.49 Results for SURVEY Q15:

Q15. Do you think that if students had access to technologies at
home like the technologies students have in the classroom, that

they would do better in school? Frequency Relative Frequency
1. Strongly agree 39 0.3
2. Agree 51 0.39
3. Not sure 25 0.19
4. Disagree 8 0.06
5. Strongly disagree 7 0.05

In an analysis for the relationship between the mean of the pretest control sample’s
quantitative response variables and qualitative explanatory variables within the survey,
access to communication technologies at home as a factor, the P-value for total sub-sample,
is greater 0.05 and cannot reject the null hypothesis of no effect. This question’s content had
no influence on their pre-treatment knowledge.

In a study conducted in 1993, the researcher, Jerry Komia Domatob, from Ohio
University examined the perceptions of African academic, and government and business
officials on new communication technologies for development of Sub-Saharan Africa.

o Groups observed were optimistic of the positive impact of new communication
technologies on training, education, and rural development

o 85% of government and business had positive views and,

. 78% of academics felt if will be helpful in education and training (Domatob, 1997,

p64).
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SURVEY QUESTIONS Responses Pretest |Where

1 |Use of a computer where you live? Nearly 85% had access to a computer. Yes Male

Group

2 |Go online and surf the Internet where [Nearly 75% had access to the Internet INo Above
lyou live? USA %

3 [Know how the computer is connected [Nearly a third reported high-speed access. INo USA %
to the Internet? avg

4 |Hours in a day do you go online at 16% do not, 63% less than hour, No None
school? 12% 1-2 hours, and 6% 2-4 hours

5 |Hours online in a day at home Sun- 19% did not, 15% less than hour, 28% 1-2 Yes HS
Thursday? hours, 17% 2-4 hours, and 20% 4-6 hours Group

6 |Do you like playing computer video  [53% like to play, 28% sometimes play, and  [No NaN
games? 18% either do not like or never play

7 |Do you play video games where you [60% play video games, while 40% no INo None
live?

8 |On what do you play your computer  [25% online, 40% on a game player station. INo NaN
ivideo games?

9 [Hours on average in a day while Sun- (19% do not play, 41% less than hour, 23% 'Yes HS/MS
Thursday? played 1-2 hours, 15% more than 2 hours Groups

10 [Hours you play computer video games [50% do not play, 43% less than one hour, and [No NaN
at school? 7% stated one hour or more.

11 [Do you have access to a digital camera [35% no access, and 65% had access Yes All
where live?

12 |Do you have access to a color printer [35% no access, and 65% had access Yes All
where you live?

13 [Do you have access to a video camera |54% no access, 27% had access to a video Yes HS
where live? camera, and 18% owned one Group

14 [Do you have access to video editing  [70% had no access, and 30% had access Yes DTP
where you live? Group

15 [Do you think if students had access to |30% Strongly agreed, 40% agreed, 20% INo None
communication technologies at home [unsure, 6% disagreed, and 5% strongly Other
like the technologies students have in |disagreed. Studies
the classroom, they would do better in
school?
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CHAPTER 5

Summary, Conclusions, and Recommendations

It was the problem of this research to investigate the affects of standards-based
communication technology education units on the achievement of selected standards for
technological literacy by middle and high school students in technology education. An
additional problem was to investigate whether access to communication technologies such as
the Internet, video-computer games, and other digital equipment outside the classroom has
any influence on a student’s achievement in school.

A proficiency in reading, science, mathematics, and technology is considered one of
America’s fundamental concerns of accountability in our public schools (Wood, 2004). The
Law, No Child Left Behind (2002) requires school programs, teachers and students to adhere
to higher standards reading, science and mathematics by the year 2014 (Wood, 2004).
Developing sound curriculum that promotes literacy in those areas is critical. Science and
mathematics education are characterized as theoretical whereas technology education (TED)
emphasizes constructive philosophies. The TECH-know Project developed co-curricular
instructional materials that are closely aligned with foundational science, mathematics and
technology concepts. Their effectiveness will depend on marketing and dissemination
nationally (Peterson, 2000). This objective is consistent with the goals of No Child Left
Behind (2002) and developing instructional materials that address America’s fundamental

concerns of accountability in our public schools.
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Procedure

The population of interest for this research included teachers and students in middle
school and high school Technology Education programs interested in Communication
Technology Curriculum. The samples were limited to Technology Education middle and
high school classrooms participating in the TECH-know Project’s Communication
Technology Education Units:

1) Cyberspace Pursuit, a Middle School unit that explores technologies related to the

Internet and webpage development.

2) Desktop Publishing, a High School unit that explores the technologies related to
conventional and digital printing.

3) Digital Photography, a Middle School unit that explores the technologies and
concepts behind electronic imaging.

4) Film Technology, a High School unit that explores the technology behind digital
video and concepts for video production.

These instructional units required classrooms and labs with access communication
technologies that include desktop computers, access to the Internet, digital imaging and
displaying equipment, printers, scanners, and associated materials.

Criterion-referenced tests (CRT) were developed within the course of the TECH-know
Project's expert content development and pilot testing. The treatment was an application of
the completed commercially available standards based curriculum TECH-know Units that
had been developed over the past four years through a series of pilot testing and editing. The
TECH-know materials were identified with the Standards for Technological Literacy,

National Science Education Standards, Principles and Standards for School Mathematics
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(Taylor, 2004). A matching post-CRT followed to treatment to assess course content and
related identified standards. This data was collected, retrieved and analyzed with a statistical
significance set at an alpha [0] of 95% confidence level and a probability P-value of 0.05
(Agresti & Finlay, 1997). The P-value probability was the primary reported result in this
significant test.

In addition to the CRT data gathered from pretest and posttest scores, additional
information was ascertained on student access to communication technologies outside of the
classroom such as the Internet, video-computer games, and other digital equipment outside
the classroom had any influence on a student’s achievement in school. An ANOVA analyzed
the relationship between the mean of the quantitative response variables and a qualitative
explanatory variable, the categories of which groups are compared at an alpha [a] of 95%
confidence level and a probability P-value of 0.05 (Agresti & Finlay, 1997). The P-value
probability was the primary reported result in these significant tests.

Findings and Conclusions

Are students learning mathematics, science and technology content based on the
pretest and posttest scores? According to the results from statistical significance testing, all
four TECH-know Communication Units of instruction produced a significant P-value
according to student’s gains from the analysis of their pretest and posttest scores in
technology, mathematics and science content. In can be determined that the treatments in the
TECH-know Communication Units had a positive affect on student scores. These units of
instruction provided an appropriate vehicle for the inclusion of mathematics, science, and
technology applications that would benefit advocates of modern standard-based education

programs. These TECH-know Unit adhere to the 2002 Law, No Child Left Behind (2002)
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that requires school programs, teachers and students to adhere to higher standards reading,
science and mathematics by the year 2014 (Wood, 2004).

This study investigated in variables of influence on student scores relative to these
units of instruction. The study asked does gender as a variable have an affect on students
based on pretest and posttest scores? In the case of gender, when compared separately, males
to males, and female to females, gender had a significant affect on both group’s pretest and
posttest scores for the units of instruction. Overall when gender was tested separately it had a
positive influence on student scores based on the analysis of these units of instruction. It
would appear that both groups learned the materials at a significant level (Table 5.51). In can
be concluded with a high probability, that the nature of these instructional units utilized
within the limitations of the study, performed well without gender bias.

Table 5.51 One Sample T-statistic where units are grouped by gender and mean gains

Gender/Unit Sample Mean  Std. Err. DF T-Stat P-value
FT

Females 37.33 9.690149 11 3.85 0.0027
Males 36.41 4.437102 38 8.2 <0.0001
DTp

Females 28 10.01976 13 2.79 0.0152
Males 23.68 5.570972 24 425 0.0003
CP

Females 45.77 4.527011 8 10.11 <0.0001
Males 41.66 3.131786 11 133 <0.0001
DP

Females 30.66 3.399346 8 9.02 <0.0001
Males 33.33 4.070093 11 8.18 <0.0001

Ho:pu=0,Hp: pn#0
CP= Cyberspace Pursuit, DTP= Desktop Publishing, DP= Digital Photography, and FT= Film
Technology
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The study asked does grade level as a variable have an affect on students based on
pretest and posttest scores? An improvement in the overall posttest mean scores from the
pretest mean scores is shown to have significant increase in both the TECH-know Middle
School Units analyzed separately and TECH-know High School Units analyzed separately.
Overall all the student’s grade levels when comparing high school to high school scores; and
middle school to middle school scores, each had an influence on student’s scores. It would
appear that both groups learned the materials at a significant level (Table 5.52). In can be
concluded that with a high probability, that the nature of these instructional units utilized
within the limitations of the study, performed well within the level of learning for middle

school and high school students.

Table 5.52 Paired T statistics of the paired difference between SCORE1 and SCORE2

each Unit

Units Sample Diff.  Std. Err. DF T-Stat P-value
HS - DTP 21.78 4.36 46 4.99 <0.0001
HS - FT 28.59 3.6 66 792 <0.0001
MS - CP 434 1.82 39 23.76 <0.0001
MS - DP 29.29 1.73 64 16.9 <0.0001

alpha [a] confidence level of 95% and a probability P-value of 0.05
CP= Cyberspace Pursuit, DTP= Desktop Publishing, DP= Digital Photography,
and FT= Film Technology

The study asked do teachers as a variable have an affect on students’ achievement
based on pretest and posttest scores? Based on the analysis of students’ scores when grouped
by teacher, overall the treatments performed by a majority of the teachers had a significant
effect on student scores. Theses teachers came from a diverse background of gender,

education, and classroom experience. Teachers [A], [C], [E], and [F]’s treatments of the
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units of instruction of the paired t-test statistics for their students’ overall knowledge
demonstrated a smaller than 0.05 P-values (A < 0.0001, C <0.0001, E <0.0001, F <0.0001)
thus rejecting the null hypothesis of no effect (that teachers do not have and affect on student
scores). Overall these teachers’ treatments had an affect on their student scores. In can be
concluded that within a high probability, that the nature of these instructional units when
utilized within the limitations of the study, performed well without bias to the characteristics
of teacher. Teachers that apply the units of instruction with fidelity have a positive influence
on student’s scores.

For teacher [D] the P-value the units of instruction was greater than 0.05 (DTP:
0.8438, FT: 0.2544) and cannot reject the null hypothesis of no effect. The scores by this
teacher’s units of instruction are not significant. It should be noted that Instructor [D]
reported that the pilot-test assessments were used instead of the field-test assessments at pre
and post treatment. The pilot assessment key was used to perform assessments of the
sample’s treatment. The differences between these two assessments were minimal. It should
be noted this error in assessment could account for the greater P-value. It cannot be accepted
that there was no affect by the treatments by this teacher [D], but rather the value of the
probability can only make a supposition of error in the scoring. If the assessments were
performed incorrectly then the error was in the process of the evaluation of the treatments,
rather than a statement on the performance of the teacher or the treatments. It is just as
probable that Teacher [D] had significant influence on students’ score, but the error was

attributed to the assessment.
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This study also analyzed student scores when both male and females scores are
grouped separately by the their teacher. This analysis demonstrated that for both groups, the
teacher had an affect on their differences in mean scores (Tables 4.20 and 4.21).

In addressing the first research question, do the four TECH-know Communication
Technology Units of instruction have any influence on students’ pretest and posttest scores?
According to the analysis of variance in Table 4.22 and 4.23, these units of instruction had
greater influence on males’ scores than on females’ scores. For males in these treatments
there was an affect on their scores. For the females, their scores are not significant. For
females the treatment had no affect on their differences in mean scores. According to this
analysis, the units of instruction had greater influence on males’ scores than on females’
scores. It is possible that males are more interested and influenced by the technology units,
while females are more influenced by the teacher. Something other than the units of
instruction had an influence on female’s scores. To account for this difference additional
research is recommended.

In addressing the fifth question, is there evidence that access to communication
technologies outside the classroom make a difference in students’ pretest and posttest scores?
A series of 15 questions were provided to ascertain students’ responses about access to
technology at home. These responses were identified to their pretest and posttest content
scores. For the purpose of this study, the pretest scores served as the control group and the
posttest scores served as the treatment group. In the analysis of variance [ANOVA] analyzes
the relationship between the means of the quantitative response variables and a qualitative

explanatory variable, the categories of which groups are compared at an alpha [a] confidence
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level of 95% and a probability P-value of 0.05 (Agresti & Finlay, 1997). The P-value
probability was the primary reported result in these significant tests.

In survey question one, do you have the use of a computer where you live? Nearly
85% of the respondents stated they either had access to or use of a personal computer. Based
on an ANOVA analysis, for males, the question on access to computers was found to have
had an influence on their differences in mean scores at the pretest stage. This significance on
the question of access to computers at home for males suggested that there was some
knowledge at the pretreatment level to account for this significance of variance to their
pretest scores.

For survey question two, can you go online and surf the Internet where you live? For
the ANOVA analysis, there was no significance found in the data at the pretreatment level.
However the descriptive statistics stated that nearly 75% of the respondents reported having
access to the Internet where they live. These percentages are higher than the national average
as 68.7% percent of Internet users in the United States according to Nielsen//NetRatings
reporting as of October 2005 (Miniwatts, 2005). This can be noted as a positive attribute as
to the sample’s access to the Internet is above the national average.

For survey question three, do you know how the computer where you live was
connected to the Internet? Nearly a third of the respondents reported to have high-speed
access to the Internet. This percentage is consistent with the percentage of broadband
subscribers in the United States, December 2004, according to Nielsen//NetRatings and noted
in Chapter Two (Miniwatts, 2005). This can be noted as a positive attribute as to the sample’s

access to the Internet is consistent with the national average.
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For survey question four, how many hours on average in a day do you go online at
school? Respondents reported slightly more than half went online less than one hour a day on
average during school hours. No ANOVA significance was associated with this data.

For survey question five, (Table 4.33), how many hours on average in a day while
NOT in school do you go online connecting to the Internet where you live from Sunday
through Thursday? Respondents reported that 19% did not go online, 15% spent less than
one hour, 28% spent 1-2 hours, 17% spent 2-4 hours, and 20% spent 4-6 hours online. For
high school group, the question of the amount of time spent online at home on school days
had an influence on their differences in mean scores at the pretest stage. This significance on
the question of amount of time online at home for the high school group suggested that there
was some knowledge at the pretreatment level to account for this significance of variance to
their pretest scores.

For survey question six, do you like playing computer video games? Respondents
reported that more than 3/4 of the group liked to play video games. This large majority of the
respondents demonstrated the attraction of video gaming on middle and high school students,
yet no ANOVA significance was associated with this data.

For survey question seven, do you play video games where you live? Respondents
reported that well over half of the group played video games where they live. This large
majority of the respondents demonstrated the attraction of video gaming on middle and high
school students, yet no ANOVA significance was associated with this data.

For survey question eight, on what do you play most of your computer video games
where you live? Respondents reported that 25% play games online with other players and

40% play games on a TV/DVD game player station. This large majority of the respondents
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demonstrated the attraction of video gaming on middle and high school students, yet no
ANOVA significance was associated with this data.

For survey question nine, how many hours on average in a day while NOT in school
do you play computer video games where you live from Sunday through Thursday?
Respondents reported that 19% do not play video games, 41% stated less than one hour, 23%
played 1-2 hours, 15% played more than 2 hours a day. For the high school and middle
school groups, separately the question of the amount of time spent playing video games at
home on school days had an influence on their differences in mean scores at the pretest stage.
This significance on the question of amount of time playing video games at home for the
high school and middle school group suggested that there was some knowledge at the
pretreatment level to account for this significance of variance to their pretest scores. This

data agrees with Dr. James Paul Gee, author of What Video Games Have to Teach Us About

Learning and Literacy (2003), who stated that a young gamer learns resources for future

problem solving within this semiotic domain of game playing. According to Gee, video
games encourage good principles of learning and makes individual learning powerful (Gee,
2003).

These findings on high school and middle school students playing video games
deserves a more detailed study and offers an opportunities for more research into the areas of
video games as an influence on student scores.

For survey question ten, how many hours on average in a day while in
school do you play computer video games? Respondents reported 50% do not play video
games at school, 43% stated less than one hour, and 7% stated one hour or more. No

ANOVA significance was associated with this data. It may or may not demonstrate the
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probability of this ANOVA analysis, yet the differences in the significance in Question 10
and Question 9 should be noted for their responses and the group’s ANOVA significance.

For survey question eleven, do you have a digital camera where you live?
Respondents reported that 35% had not digital camera, and 65% had access to a digital
camera. This significance on the question of access to digital equipment at home for the all
members of the group suggested that there was some knowledge at the pretreatment level to
account for this significance of variance to their pretest scores.

For survey question twelve, do you have a color printer for your digital picture
camera or a computer color printer where you live? Respondents reported that 31% had no
color printer, 8% had one but no access, and 65% had access to a color printer. This
significance on the question of access to digital equipment at home for the all members of the
group suggested that there was some knowledge at the pretreatment level to account for this
significance of variance to their pretest scores.

For survey question thirteen, do you have a digital video camera where you live?
Respondents reported that 43% had not video camera, 11% stated there was one, but had not
access, 27% had access to a video camera, and 18% had access to a personal video camera.
This significance on the question of access to digital equipment at home for the members of
the high school group suggested that there was some knowledge at the pretreatment level to
account for this significance of variance to their pretest scores.

For survey question fourteen, do you have access to a computer program for editing
digital video where you live? Respondents reported that 70% had no access to a computer
program, and 30% had access to the software program. This significance on the question of

access to editing software at home for the all members of the Desktop Publishing group



suggested that there was some knowledge at the pretreatment level to account for this
significance of variance to their pretest scores.

For survey question fifteen, do you think if students had access to communication
technologies at home like the technologies students have in the classroom, they would do
better in school? The greater majority (70%) of students felt that access to communication

technologies in the home would benefit their education.

136
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Recommendations

In regards to the findings in this study, the TECH-know Communication Technology
materials demonstrated significant success in student achievement on core science,
mathematics, and technology curriculum. Students’ scores demonstrated significant gains in
each of the four units of instruction. In addressing the academic concerns of a proficiency in
reading, science, mathematics, and technology accountability in our public schools as
required by No Child Left Behind (2002), these TECH-know Units would be prove
beneficial to school programs, teachers and students interested in studying Communication
Technologies as well as desire to adhere to the higher standards required by No Child Left
Behind (2002). Science, mathematics, and technological literacy is vital to the national
interests its citizenry. The TECH-know Units of instruction result in significant learning for
all students in the middle and high school technology classroom that have an interest in

Communication Technologies.
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Implications for further research

Extensive development preceded this study on the assessment of the affects of
standards-based communication technology education units. The significant achievement of
selected standards for technological literacy by middle and high school students in
technology education depended on the development of those quality materials. Future
research of instructional materials should incorporate a statistical analysis of their core
science, mathematic, and technology concepts and principles. As was discovered in this
study, is it possible that males are more interested and influenced by the technology units,
while females are more influenced by the teacher. Something other than the units of
instruction had an influence on female’s scores. To account for this difference additional
research is recommended.

In developing curriculum materials, they must consider how they influence all
students. In this study it was noted in the research of the ANOVA analysis of females the
treatment had no affect on their differences in mean scores. According to this analysis, the
units of instruction had greater influence on males’ scores than on females’ scores. The
scores for the female participants was significant in regards to their pretest and posttest
scores, but the ANOVA analysis found that something other than the units of instruction had
an influence on their scores. To account for this difference additional research is
recommended.

In developing curriculum materials, they must consider how teachers are an influence
on students’ scores. In the case of the teacher significant test that returned and non-
significant P-value, it was discovered the wrong assessments were administered. For the

benefit of future research, providing instructors with clear and understandable procedures
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might alleviate this problem in the future. It should be a goal to promote fidelity in future
research projects. Research is the process to an unknown. Proper planning is a possibility of
obtaining the closest answer available.

Additional inquiries into access to digital technologies should be the pursuit of future
research. Communication technologies are in a constant state of evolution. Throughout the
history of developing civilizations, communication is the key to its transformation and
advancement. Communication technologies evolve to serve the needs of new generations.
Negative and positive implications materialize and must be addressed and understood.
Research and development of curriculum materials in communication technologies benefits
the future of the student learner and guides the direction of curriculum developer. Our ability
to use, manage and understand communication technologies depends a capacity to share
information. To better understand that future begins in the development of sound, quality
instructional materials that include communication technology curriculum. Would a greater
knowledge of how access to graphics and communication technologies in the home lead to
greater learning, or is there evidence that an over access to graphics and communication
technologies have adverse influences on student learning? More research into access to
technologies outside the classroom could lead to a greater understanding of their benefit as
well as detriment to learning. Researching access to communication technologies outside the
classroom would possibly benefit curriculum developers in understanding trends in student
learning and how to accommodate those learning styles.

Communication technologies are evolving and becoming more and more the nervous
system of our contemporary society, transmitting and distributing sensory and control

information and interconnecting numerous interdependent units. Because these technologies
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are so vital to commerce, systems of control, and even our personal relationships, any
modification in communication technologies has the potential for profound influence on
practically every area of society. It should be an important aspect of research to understand
and promote the benefits as well as the potential downside impacts communication
technologies would have as a result or their implementation as well as their loss within
portions of society.

One of the most important communication technology issues is the trend toward
media convergence. Research toward curriculum development should generate an
understanding of the larger role that media convergence is playing in the adoption and
evolution of new communication technologies. Technological convergence offers both
interesting and complex goals of the communication curriculum developer. It offers a rich
history of where and when divergent technologies were conceived and developed overtime
for human use to provide single source access to information and tools of communication.
The challenge of curriculum developers in communications technologies will be the goal of
providing this history, as well as being current and progressive in curriculum development.
What is communication technology? Scholars have referred it to the tools, techniques,
knowledge, choices, and decisions associated with sending and receiving information.
Communication technologies are also influential to our cultural, societal, and personal means
of communicating. As modern communication technologies bring members of the world
closer. The message in the sending and receiving information has not change as much as how
its being sent and received. Future communication technologies will provide even greater

user preferences, but as they become more complex and these technologies converge, what
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will be the implications of how curriculum is developed and delivered to tomorrow’s

students, and how learning is influenced.
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