Public Administration Program

Applied Research Projects

Texas State University Year 2007

A Model Assessment Tool for Classroom
Technology Infrastructure in Higher
Fducation

Jason Vaden
Texas State University-San Marcos, Dept. of Political Science,
Public Administration, jvaden3@hotmail.com

This paper is posted at eCommons@Texas State University.

http://ecommons.txstate.edu/arp/207



A Model Assessment Tool for Classroom Technology
Infrastructure in Higher Education

by

Jason Vaden

An Applied Research Project
(Political Science 5397)
Submitted to the Department of Political Science
Texas State University
In Partial Fulfillment for the Requirements for the Degree of
Masters of Public Administration
Spring 2007

Faculty Approval:

Dr. Patricia M. Shields

Name of 2nd Committee Member



Abstract

Purpose: The purpose of this research is threefold. The first purpose is to establish a
practical ideal model to assess current classroom technology infrastructure in higher
education. Second, is to assess current classroom technology infrastructure at Texas
State University. The final purpose is to provide recommendations for improving
classroom technology infrastructure at Texas State University. A thorough review of the
literature identified six key components of classroom technology infrastructure. The
components include technology planning and policies, equipment, technology
applications, maintenance and support, professional development, and technology
infrastructure

Methodology: The components of classroom technology infrastructure identified in the
literature led to the development of a conceptual framework. This framework allowed
the researcher to develop an assessment tool designed to gauge classroom technology
infrastructure at Texas State University. An assessment is accomplished through the use
of a case study approach employing multiple methods. The methods used to collect data
include focused interviews, document analysis, direct observation, and survey research.

Findings: Overall, classroom technology infrastructure at Texas State University is
consistent with the practical ideal type model developed through the literature.
Classroom technology infrastructure could be improved by implementing software
support training programs, instituting faculty training programs, strengthening faculty
evaluation procedures, and ensuring that technology proficiencies and measures are
incorporated into classroom learning standards.
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Chapter I: Introduction

Technology plays an important role across the world in all avenues of life. It
drives the operations of public, private, and non-profit organizations and is a source of
entertainment and recreation. Technology® is defined as, “the diverse collection of
processes and knowledge that people use to extend human abilities and to satisfy human
wants and needs” (Shields and Rogers 2005, 72). The emerging role of technology in
education today is an important issue.

The impact of technology can be viewed across the entire field of education. Rule
et al. (2006, 3) discuss a boom in 1980°s where technology revolutionized the sharing of
information and knowledge in numerous fields including technology. This change is
taking place around the world at an astounding rate, but in many cases educational
institutions are struggling to keep up (Okojie and Olinzock, 2006, 33). Some of the
reasons attributed to this are lack of resources, administrative focus, and improper
evaluation programs?.

Despite this lag, classroom technologies are having a positive impact in
educational institutions across the nation. According to Moersch (2001, 23), “The
proliferation of hardware and software has provided students and faculty with fingertip
access to easy-to-use, yet powerful productivity tools, multimedia applications, and
virtual simulation to support the learning environment in ways never thought possible.”
These innovations are providing new benefits to the teaching and learning process.

Johnson, Schwab, and Foa (1999, 30) highlight the fact that, “Technology is empowering

! Definition of technology as defined by The International Technology Association within the Standards
for Technological Literacy and Content for the Study document.

2 Iding, Croshy, and Speital (2002, 159); Moersch (2002, 11); Rakes, Fields, and Cox (2006, 1).



teachers and students to create exiting and dynamic learning environments and
experiences.” It is clear that technology is supplying educators and students with tools
that can revolutionize teaching and learning in the classroom.

Technology in Higher Education

Educators must be prepared to both understand and use classroom technologies to
the fullest. Okojie and Olinzock (2006, 39) describe technology as a “nerve center” of
our modern lifestyle. They (Okojie and Olinzock, 2006, 39) maintain that due to this,
“we must make sure that teachers who have the responsibility of training our children to
be productive members of this society are consciously aware of various technologies as
they emerge and are also able to demonstrate their different uses to their students.”
Hence, it is imperative that the benefits provided by technology are recognized and
utilized to the fullest.

Classroom technologies are having a profound effect in universities across the
nation. The University of Georgia is one such educational institution that has emphasized
technology in student learning in recent years (Tallman and Fitzgerald, 2005, 25). The
university takes into account such factors as content, location, course sequence, student
learning modes, and department support when designing programs that integrate
technology into the classroom. By using these factors the university has designed
classroom technology programs that enhance teaching and learning.

The University of Illinois at Springfield is a model of the ideal integration of
technologies into the classroom (Whittenberg, 2005, 44). The university has constructed
an entire “Smart” campus, which is designed to integrate a wide variety of technologies

into the classroom. The campus is also entirely wireless and promotes various online



learning tools. Whittenberg (2005, 44) points out that students and faculty members can
broadcast presentations on digital projectors and access information wirelessly. Other
tools such as digital whiteboards improve communication between instructors and
students. These resources have enabled students to learn in ways never thought possible.
Whittenberg (2005, 44) maintains that, “current and prospective students are-very excited
about the university's continued commitment to providing the latest technology in our
classrooms.”
Lack of Model Assessment Tool

There is currently a need for a model assessment tool to evaluate classroom
technology infrastructure programs. Many institutions have some form of assessment
tool in place, but these assessments vary in scope and rigor. This makes regional, state,
or national comparison of programs virtually impossible. Some institutions have
technology programs in place but no way to perform accurate assessments. The
University of Georgia is one such institution that has implemented classroom technology
programs in recent years. The university is still in the process of building a model to
assess their technology programs (Tallman and Fitzgerald, 2005, 25). While classroom
technology programs are in place, tools to access the program are limited.

Barlow and Wetherill (2005, 21) have found that faculty from the University of
North Carolina at Wilmington have been working to develop a program that can
successfully assess classroom technology integration programs on their campus. The
work of these individuals has had a profound impact and has led some to suggest that
their model be applied across the state of North Carolina. Barlow and Wetherill (2005,

24) also point out that many professors are beginning to use online assessment tools as a



way to evaluate performance. Online assessments are just one tool that educational
institutions could move toward in the future. Unfortunately, this promising model is not
being applied to enough educational institutions to make comparisons of programs
possible.

The University of West Georgia is another educational institution that has created
an extensive assessment process (Larkin et al., 2005, 65). The university takes into
account such factors as effectiveness of resources, benefits of technology programs,
faculty and staff satisfaction levels, and changes created by new programs. This has led
to a new approach in which models are created to evaluate the process of technology
integration. Larkin et al. (2005, 65) maintain that the, “Models brought up fundamental
questions regarding learning theory, systematic theory building, and the use of theory in
evaluation.” The utilization of ideas such as these is leading towards innovations in
assessment tools.

Texas State University

Texas State University, located in San Marcos, Texas, has experienced a boom in
the use of classroom technologies. Situated about thirty miles south of Austin, San
Marcos has a population of over 46,000 residents®, many of whom either attend or work
for the university. Texas State University has a student body of 27,503 undergraduate,
masters, and Ph. D. candidates”, along with over nine hundred full-time faculty
members®. The university has the largest campus within the Texas State University

system, has been identified as one of the 75" largest universities in the country, and

® Information obtained from U.S. Census Bureau 2005 population estimates, also located at
http://www.census.gov.

* Enrollment numbers as of Spring 2006 semester.

® Full-time faculty numbers as of 2004.
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boasts being named by the Princeton Review as one of America’s Best Value Colleges
for 2007°,

Any university of this size must have a department responsible for coordinating
and supporting both faculty and students with their classroom technology needs. The
department of Instructional Technologies Support provides this support for Texas State
University. The goal of Instructional Technologies Support is to provide leadership,
instruction, and support to faculty and students with various technological needs’. These
needs include software and hardware training, support with the use of classroom
technologies, development and production of instructional materials, and support with
instructional design practices.

Research Purpose

Ultimately, scholars, administrators, and educators must be willing to identify the
strengths and weakness of current classroom technology infrastructure. The purpose of
this research is threefold. First, is to establish a practical ideal model to assess
current classroom technology infrastructure. The second purpose is to assess
current classroom technology infrastructure at Texas State University. The third
purpose is to provide recommendations for improving classroom technology
infrastructure at Texas State University. The model assessment tool includes six
components-technology planning and policies, equipment, technology applications,
maintenance and support, professional development, and technology infrastructure- that
will be used to gauge the effectiveness of classroom technology infrastructure at Texas

State University. Table 2.1 presents each component of the model assessment tool along

® http://www.txstate.edu.
" http:/iwww.its.txstate.edu/about_its.
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with the corresponding literature used to justify each component. As noted above, there
is a need for a classroom technology infrastructure assessment tool. The remainder of
this work is an attempt to meet this need.
Chapter Overview

This chapter provides a brief background of classroom technologies as well as the
need for a model assessment tool. Chapter 2 presents the model assessment tool
constructed to gauge the effectiveness of classroom technology infrastructure. The model
assessment tool consists of seven components-technology planning and policies, finance,
equipment, technology applications, maintenance and support, professional development,
and technology infrastructure. Chapter 2 serves to explain and justify each component of
the model tool. The methodology of the paper is presented in chapter 3. A case study
approach, using focused interviews, document analysis, direct observation, and survey
research, is used to gauge classroom technology infrastructure at Texas State University.
Chapter 4 presents the findings of the case study using the model assessment tool.

Finally, conclusions and recommendations are presented in chapter 5.

12



Chapter I1: Model Assessment Tool

Chapter Purpose

The purpose of this chapter is to identify and describe the components of a model
classroom technology infrastructure assessment tool for higher education. Currently
there is a need for an assessment tool to gauge the effectiveness of classroom technology
infrastructure. The literature outlines components that are essential to the development of
the model assessment tool. This chapter develops, explains, and justifies the model
assessment tool.
Introduction to the Model Assessment Tool

There is a great deal of literature regarding classroom technology infrastructure.
While there are currently many agreed upon assessment tools for elementary and
secondary educational institutions, there is the need for an accepted tool to assess post-
secondary educational institutions. This section is an attempt to fill this need. The
United States Department of Education® outlines key themes within elementary and
secondary classroom technology infrastructure. These identified themes are then
developed to create a model assessment tool (Shields and Tajalli, 2006, 324)° that is
applicable for post secondary education. The model assessment tool will later be used to
gauge classroom technology infrastructure at Texas State University.

The practical ideal type helps determine “how close a situation is to the ideal
standard” and how the current situation can be improved (Shields, 1998, 203). The
purpose of this model assessment tool is to provide an approach for gauging classroom

technology infrastructure. Six crucial components of classroom technology infrastructure

& National Center for Education Statistics report. Technology in schools: Suggestions, tools, and guidelines
for assessing technology in elementary and secondary education. 2002.
® This model is referred to as a practical ideal type.
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are identified in the model assessment tool. The components of a model classroom

technology assessment tool are:

e Technology Planning and Policies

Equipment

Technology Applications

Maintenance and Support

Professional Development

Technology Integration

The remainder of this chapter focuses on developing these components as well as
discussing issues pertaining to each.
Model Assessment Tool Components
Technology Planning and Policies

Technology plans and policies are the first key component within the classroom
technology infrastructure model. Administrators must have clearly defined plans and
policies in place. Dawson and Rakes (2003, 33) find that educational leadership
essentially determines the role technology will have in their institutions. It is imperative
that leadership understands the benefits technology provides in order to provide clear
policies. Policies that improve the organizational structure of universities are essential.
Organizational structure is one important area directly influenced by university policies.
Glenn (1997, 127) maintains that:

The organizational structure of most schools also limits the amount of time

available to teachers to learn about new technologies, inhibits teachers from

working collaboratively to develop new environments, and works against
innovation and change.
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When determining technology plans and policies, funding should be clearly
outlined. “Substantial public resources are devoted to this effort. The government
dollars pumped into technology programs may not be a fiat but it is certainly a strong
push” (Whale, 2006, 70). In 2005, the federal budget™® for educational technologies was
496 million dollars. Brown and Warschauer (2006, 600) find that even though millions
of dollars are spent on classroom technologies, they are often unused. Others, such as
Rule et al. (2006, 6) suggest that many times the only cost taken into account is the cost
of purchasing equipment. Costs should also include installation, maintenance, support,
and personnel costs. Factoring in the costs of entire technology programs as well as
purchasing the proper equipment are critical when establishing classroom technology
plans and policies.

The implementation of the plan is the next step in the process. Most
educational institutions are just in the beginning stages of integrating classroom
technology (Johnson et al., 1999, 28). In all cases, the implementation of a technology
plan must be approached as a partnership. Dawson and Rakes (2003, 32) suggest that
commitment to learning and successfully integrating technology into the classroom
should be a collaborative work between both teachers and administrators. Educators
must also have the support of their administration when implementing this plan. Many
times educators do not sense that administration fully supports learning with technology
in the classroom (Iding et al., 2002, 159).

Administrators must also have an evaluation process in place to measure

outcomes. According to Moersch (2002, 11), “During the past few years, a major trend

19 Information located within fiscal year 2001-2007 State Tables for the U.S Department of Education:
http://www.ed.gov/about/overview/budget/statetables/index.html. 2006.
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throughout the United States has been to access teachers’ technology use in the
classroom.” Accountability in technology spending must be a focus today due to the
sheer amount of dollars being spent (Christensen, 2002, 413). Moersch (2001, 23)
suggests that the issue now is accountability- trying to find a way to measure if we have
been successful with technology in the classroom. Motivations for this have varied.
Some are due to grant requirement information! while other motivations lie in the fact
that educators and administrators want to obtain information so that their classes can be
more successful (Moersch, 2002,11). Administrators need to have a good understanding
of technology if they want to properly evaluate their educators. Moersch (2001, 27) also
suggests that:

Embracing an empirically tested set of measures to ascertain teacher growth with

technology use in the classroom will give policy makers, school administrators,
and classroom practitioners the most consistent data to make informed decisions
as to the real needs for improving technology infrastructure beyond hardware and
software issues.

Whale (2006, 66) asserts that, “Thus, while teacher technology evaluation is
recommended for administrators, the actual use and application of this teacher assessment
tool by administrators remains inconsistent.” Many times evaluations are not used
simply because administrators do not feel proficient enough to assess educators (Whale,
2006, 70; Dawson and Rakes, 2003, 33)*2. The frequency™ of which policy assessments

are conducted is another issue in the evaluation process. Moersch (2001, 24) points out

that this could have an impact on the results and interpretation of the evaluation. It is

11 Refers to grant programs such as No Child Left Behind Act and the Enhancing Education Through
Technology Act. These programs provide grants that require schools to measure levels of technology
implementation in their own schools.

12 Dawson and Rakes (2003, p. 33) highlight the importance of training administrators.

3 Time based. Example: annually, semester end, quarterly.
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essential that an evaluation process be in place to measure the effectiveness of technology
planning and policies.
Equipment

Equipment is identified as the second key component in the model classroom
technology infrastructure. Equipment must be present in instructional settings.
Debevec et al. (2006, 293) find that technology based learning has grown in recent years
with more reliance on visual presentation, the Internet, and other tools that make
interaction possible. Tools such as digital projectors, file management systems, graphics,
multimedia, spreadsheets, electronic communication devices, and graphics calculators are
all present in the contemporary classroom (Forgaz, 2006,78). These tools are shaping the
ways faculty teach and students learn.

Equipment should be available for educator use. The technology needs of any
classroom must be supported by the infrastructure in place. In many instances this is not
the case. Research conducted by Iding et al. (2002, 157) finds that a large number of
respondents never use technology in conjunction with tutorials, student progress reports,
demonstrations, and student collaboration. This is due in part to the fact that many
educators still have needs that are not met by current infrastructure. Research by Forgaz
(2006, 90) finds that, “In particular, greater access to hardware, more technical support,
the availability of high quality software, and ongoing professional development were the
significant issues identified by the teachers.” Attention must be devoted to equipment
available for educator use.

Equipment must also be available and useful to students. Research by

Debevec et al. (2006, 294) has shown that the use of technology has helped students in
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note taking and exam preparation. The authors** also indicate that students were just as
reliant on downloaded technologies such as PowerPoint notes as they were with reading
the textbook when preparing for class. Students were also proficient at downloading
slides when preparing for exams. Equipment such as laptop computers and smart
boards™ give students fingertip access to class materials. Debevec et al. (2006, 294) go
on to point out that equipment “allows instructors and students to access a wealth of
multimedia information, tutorials, live data, and assessment tools that replicate and
expand the traditional classroom.” Brush et al. (2002, 57) also find that there is a
multitude of equipment available to support educators in the classroom. Moersch (2001,
23) asserts that, “During the past decade, hundreds of billions of dollars were spent on the
creation of these digital environments.” Focus must now be given to maximizing the
impact that these new technologies can have in the classroom.
Technology Applications

Technology applications are identified as the third component within the
classroom technology infrastructure assessment model. These applications must
support teaching and learning. Applications, such as educational software and
classroom management programs, can enhance education in the classroom. Burns and
Polman (2006, 366) find that as faculty utilize more technology applications, they
develop new teaching strategies and ways to integrate technology into the classroom.
The change that technology creates should be presented to students, thereby giving them
the chance to see the impact that various technologies have. Shields and Rogers (2005,

76) suggest that, “By bringing these topics to the classroom, the teacher demonstrates to

1 Debevec, Shih, and, Kashyap, 2006, 294.
1> Smart boards are small tablets that let students have information presented in front of class at their
fingertips, akin to notebook computers.
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the students that technologies now deemed experimental may in time affect a profound
change in world politics and the world economy.”

Software support must be in place for technology skill development. Iding et
al. (2002, 160) find that faculty and preservice candidates are quite interested in learning
about the different software platforms and resources that are currently available. Once
intent is stimulated, opportunities for faculty to learn the software applications are
necessary. Johnson et al. (1999, 24) suggests that, “Thousands of teachers are now faced
with the dilemma of how to learn to use and effectively incorporate all of these
information tools into their teaching practice.”

In many cases faculty members do not use technology, including educational
software, in their teaching practices because they are unaware that technology even exists
(Iding et al., 2002, 163). It is important that educational software is presented and
explained to faculty members. When proper presentation and explanation does not occur,
pressure to use unfamiliar or un-mastered technology applications can cause faculty
members to experience higher levels of anxiety in the classroom (Christensen, 2002,
431). One way to relive this pressure is to use collaborative teaching teams. This model
has groups of instructors meeting on a regular basis to determine how technology can
help in their classrooms. They can also obtain information from each other on the
benefits and detractions of classroom technology and make the necessary changes or
modifications (Johnson et al., 1999, 27-28). The collaborative teaching team model is
just one tool used to support technology in educational settings™®.

Technology applications must also improve communication in the classroom.

Research finds that when technology is used effectively, attitudes regarding teaching and

18 For additional tools see Johnson et al., 1999, 25-30; Mackey, 2005, 21-35; Brush et al., 2003, 69-71.
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learning tend to improve. Research by Brush et al. (2003, 66) finds that many faculty
members “...responded enthusiastically that the technology had a positive impact on their
instruction and the attitudes of their students.” When faculty have more knowledge about
technology, their comfort levels also tend to increase. Brown and Warschauer (2006,
612) suggest that higher levels of proficiency in computer skills results in individuals
feeling more comfortable about teaching using technology. Positive changes occur in the
classroom when technology is properly utilized. Burns and Polman (2006, 366) find that,
“Classrooms that adopt computer technology as a learning tool experience a change in
the construction of the classroom context and the practices of those participating in that
context.”

Technology application evaluations should also be utilized. This process should
provide incentives for faculty to become proficient in using classroom technologies. One
issue that Burns and Polman (2006, 371) raise is the weight that technology is given in
the evaluation process. They' find that if the percentage of technology evaluation is low
faculty will have little incentive to use technology, or use it properly, because there is
little to no impact on their paychecks. If a portion of the evaluation is dedicated to
technology, proper technology usage should increase. Barriers such as lack of support,
poor software knowledge, limited time, and computer phobia should be taken into
account when evaluating educators (Forgaz, 2006, 80). Administrators should look to the
evaluation process as a way to assess faculty use of technology applications.
Maintenance and Support

Maintenance and support is the fourth component within an ideal classroom

technology infrastructure assessment model. Resources and processes to maintain

1 Burns and Polman, 2006, 371.
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school technology must be in place. Brush et al. (2003, 61) identify some support
issues such as help with the acquisition of classroom technology related resources,
education about using technology in a classroom setting, and help resolving technical
problems. Okojie and Olinzock (2006, 36) maintain that faculty must have strong
support systems in place in order to succeed. This includes training, funds, technical
specialists, and administrative systems. In some cases, faculty do not feel that they
receive this support. Brush et al. (2003, 58) discuss the fact that many times the
necessary support to effectively use technology in the classroom is not provided. This
could be due in part to issues with hardware and software training.

According to Glenn (1997, 125), without proper training faculty will spend a bulk
of their time dealing with hardware and software issues, leading to frustration and a
negative attitude toward the use of technology. Glenn suggests good technical support
can make up for less than adequate faculty training. The issue has led some to suggest
that relationships between educational institutions and representatives of hardware and
software companies should be developed. Okojie and Olinzock (2006, 36) maintain that,
“Manufacturers of both hardware and software technologies should work closely with
educational institutions to identify future technologies and adapt them to learning
strategies and instructional objectives.” Manufacturers and educational institutions
working together is just one way to bridge the technology gap.

Personnel must be in place to provide effective technical support. Okojie and
Olinzock (2006, 34) suggest that a strong support system personnel around faculty
members is essential. They find that support system personnel are the backbone of a

good technology program no matter what the size and characteristics of that program.
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Faculty have many needs that require support system assistance. Brush et al. (2003, 61)
find that support issues can include the acquisition of resources, help with technical and
pedagogical topics, and the proper use of technology in certain situations. Support staff
personnel should be proficient in these areas in order to effectively help educators when
technology needs arise.

Professional Development

Professional development is the fifth component of the classroom technology
infrastructure model. Glenn (1997, 123) maintains that:

The public support for technology is strong and vocal, and there is an expectation

that no school can prepare students for tomorrow’s society if new technologies are

not available for students. Teachers, therefore, are expected to know how to use
technology as a part of instruction even though most teachers feel they do not
have skills needed to use technology.
Brogan (2000, 57) ascertains that this is multiplied due to the fact that many educators
did not grow up with technology and are essentially playing catch-up with today’s
students. Johnson, Schwab, and Foa (1999, 29) maintain that professional development
IS just as important as acquiring equipment. Many times equipment and software will sit
unused when training and development programs are inadequate.

It is necessary that faculty receive technology training and professional
development. Much of the burden to learn technology aplications is placed on faculty.
Okojie & Olinzock (2006, 36) suggest that, “One of the characteristics of a lifelong
learner is that he or she is always on the lookout for new developments in both theoretical
and technical knowledge and exhibits willingness to explore and remain current.” Lewis
(1996, 2) identifies instructional improvement and personal development as key

developmental areas for faculty. Instructional improvement refers to efforts to improve
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teaching and learning strategies while personal development programs seek to strengthen
skills in certain areas. Glenn (1997, 122) points out that if faculty truly want to excel in
their field, then they should take initiative in continuing education. Others, such as
Brown and Warschauer (2006, 601) find that the use of technology in the classroom
greatly depends on training covering the uses and benefits of technology. They*® go on
to point out that training must start early and continue throughout the course of a career.
Whale (2006, 65) asserts that, “Despite the paucity of research about how teachers are
evaluated on their technology skills, teachers today enter the classroom better prepared to
use technology than their longer-serving colleagues.” This is clearly an encouraging
finding.

Even though training today is better preparing faculty to use technology in the
classroom, there are still some issues. Lewis (1996, 4) points out that many times
elementary and secondary educators must obtain certifications and training, including
areas focusing on technology, in order to teach. This is not the case for university
faculty. Lewis (1996, 4) maintains, "For college and university faculty, however, there is
no credential required other than the possession of a graduate degree in a certain
discipline." Many times faculty do not rely on technology as much as educators at other
levels, but technology training is still an area that must be addressed. Reliance on
technology in future years makes this issue hard to ignore. Lewis (1996, 12) points out
that many universities are making a concerted effort to train future faculty. Teaching
assistants are being better trained to improve their communication and pedagogical skills.
This is accomplished through a number of training programs, including technology skill

development. The hope is that these individuals will be better prepared to teach in the

18 Brown and Warschauer, 2006, 601.
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modern classroom today than their predecessors.

Brown and Warschauer (2006, 616) also find that development programs do not
provide enough training about the uses of educational technologies. The authors attribute
this to a lack of technology information development programs. Training courses must
be improved because of the benefits that classroom technologies provide. Christensen
(2002, 431) contends that, “Training appears to foster meaningful use by teachers in the
classroom, which, in turn, fosters student computer enjoyment and later a perception of
importance of computers.” Research by Brush et al. (2003, 70) indicates negative
opinions of technology training courses and technology workshops. Other scholars point
out the problems with one shot day long workshop training programs. They advocate for
comprehensive on going training programs that let faculty develop and use their skills
over time (Dawson and Rakes, 2003, 30).

Training and development goals and methods must be clearly stated. Burns
and Polman (2006, 381) maintain that administration must, “...ensure that teachers have
a good understanding of the basics of computer technology before they are expected to
use the technology in the classroom.” There are many different programs that can be
used to promote development in faculty. Lewis (1996, 2) highlights the importance of
faculty development training centers that provide training in classroom computer
technology as a means to improve learning in the classroom. Other programs can include
individual sessions with graphic artists and media specialists. Glenn (1997, 124-125)
identifies programs®® such as technology workshops and resource centers as useful tools.
Whale (2006, 61) points out that university courses, ongoing training, workshops,

conferences, and independent research are some resources that faculty can use to improve

19 See Glenn, 1997, 124-125 for in depth description of these programs.
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their technology skills. Brown and Warschauer (2006, 619) identify a collaborative
approach to training. The authors find that working together in groups to better
understand technology issues can provide positive outcomes.
It is also important to evaluate training and development programs. Moersch

(2001, 27) suggests that:

Embracing an empirically tested set of measures to ascertain teacher growth with

technology use in the classroom will give policy makers, school administrators,

and classroom practitioners the most consistent data to make informed decisions

as to the real needs for improving technology infrastructure beyond hardware and

software issues.
Lewis (1996, 4) discusses the growing trend for accountability in universities across the
nation. Programs must be developed that can accurately assess technology training
programs. Whale (2006, 61) finds proper evaluation about technology training is usually
limited, giving administrators no proper way to gauge if current resources are effective.
In the end, Glenn (1997, 128) maintains that technology skills must be acquired early on
and be developed throughout the course of a professional career.
Technology Integration

Technology integration is the sixth and final component in the classroom
technology infrastructure model. Faculty must be prepared to effectively integrate
technology into the teaching/learning environment. Burns and Polman (2006, 383)
point out that in the future, transitioning to the use of technology in classrooms should
not be as demanding as once thought. The impact of this integration can be seen across
the board. Christensen (2002, 431) also finds that the proper integration of technology in
the classroom tends to positively influence the attitudes of faculty. The integration of

technology in the classroom also has an effect on students. Debevec et al. (2006, 304)
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find that most students integrate technology into class preparation and studying. The
integration of Web tools into the classroom can also have an impact on students. Mackey
(2005, 23) suggests that web development is one tool that allows students to research and
analyze information on the Internet and in turn, communicate about these topics.
Administrators must also be proficient in the integration of technology. Dawson
and Rakes (2003, 43) find that the more training administrators receive, the more likely
technology will be properly integrated. Okojie and Olinzock (2006, 37) point out that
technology integration is a process in which integration specialists must understand
concepts and how these concepts should be applied to the teaching and learning process.
Dawson and Rakes (2003, 30) find that technology has not been integrated in many cases
simply because attention has not been given to faculty concerns. Developing confidence
is an important part of this process. Christensen (2002, 411) suggests that, “The amount
of confidence a teacher possesses in using computers and related information
technologies may greatly influence his or her effective implementation of technology
methods in the classroom.” Shields and Rogers (2005, 72) maintain that despite these
concerns faculty should be able to successfully integrate technology into the classroom.
There are some barriers to technology integration. Findings by Dawson and
Rakes (2003, 42) indicate that the largest barrier in regards to using and implementing
technology in the classroom is simply lack of time. Iding et al. (2002, 153) find that, “A
perennial difficulty is finding the time and resources to implement the use of educational
technology in classrooms.” Another issue is the focus of technology implementation
courses. Research by Brown and Warschauer (2006, 607) find that the emphasis in

courses is on hardware and software issues instead of technology integration. They go on
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to point out that, "At the end of the course, most participants did not feel prepared to
enter a classroom ready to teach in technology rich environments.”

It is important that technology integration is incorporated into teaching and
learning standards. Christensen (2002, 413) maintains that instructors who have
integrated technology into the classroom tend to have a positive effect on their students
views about the various uses of technology. Ojokie and Olinzock (2006, 38) contend
that, “Technology integration represents an inclusive concept which embodies the ability
and the skill to use various kinds of resources to enhance and aid teaching as well as
promote meaningful learning.” Rule et al. (2006, 5) point out that a great deal of testing
must occur prior to the integration of technology to ensure optimal performance. This
testing must be rigorous in nature and include input from educators, students, and
integration specialists.

It is also important that technology is incorporated into administrative
processes. Moersch (2001, 2) finds that more use of new technologies by administration
can have a positive impact on technology integration in the classroom. There are many
tools® available for administrators to evaluate levels of technology integration. Some of
these are item analysis, feedback, summary reports, surveys, standards alignment, and
prescriptive reports (Moersch, 2002, 11). Lewis (1996, 5) finds universities are asking
faculty to help in the design of these evaluation programs. Faculty input can lead to an
evaluation process that can more accurately measure classroom technology usage.
Evaluation tools such as these can be used as a component in assessing technology

integration in the classroom.

2 5ee Moersch, 2002, 24.
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Summary of Conceptual Framework

Table 2.1 presents the six practical ideal type categories- technology planning and

policies, equipment, technology application
development, and technology infrastructure

model.

s, maintenance and support, professional

- that are identified as part of the assessment

Table 2.1: Conceptual Framework Linking Ideal Type Categories to the Literature

Conceptua

| Framework

Ideal Type Categories

Literature

Technology Planning and Policies
e  Clear technology plan and policies in place

Implementation of plan

Evaluation of plan

Glenn (1997)

Johnson, Schwab, and Foa (1999)
Moersch (2001)

Moersch (2002)

Rakes, Fields, and Cox (2006)
Brown and Warschauer (2006)

Rule, Salzberg, Highee, Menlove, and Smith (2006)
U.S. Department of Education (2002)
Dawson and Rakes (2003)
Christensen (2002)

Okojie and Olinzock (2006)

Equipment

Presence of equipment in instructional
settings

Availability of equipment for student use
Availability of equipment for faculty use
Availability of equipment for
administrators and support staff

Forgaz (2006)

Glenn (1997)

Johnson, Schwab, and Foa (1999)
Burns and Polman (2006)

Mackey (2005)

Rakes, Fields, and Cox (2006)
Debevec, Shih, and Kashyap (2006)
Brown and Warschauer (2006)

U.S. Department of Education (2002)
Iding , Croshy, and Speital (2002)
Christensen (2002)

Technology Applications

Instructional applications support teaching
and learning standards

Software support in place for technology
tool skill development

Use of technology applications to improve
communication

Evaluation of effectiveness for applications
in place

Forgaz (2006)

Glenn (1997)

Johnson, Schwab, and Foa (1999)
Burns and Polman (2006)

Mackey (2005)

Rakes, Fields, and Cox (2006)

U.S. Department of Education (2002)
Dawson and Rakes (2003)

Iding, Croshy, and Speital (2002)
Brush and Glazewski (2003)
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Table 2.1: Conceptual Framework Linking Ideal Type Categories to the Literature

Conceptual Framework

Maintenance and Support

e Resources and processes to maintain
school technology are in place

e Personnel are available to provide
technical support

Burns and Polman (2006)

Forgaz (2006)

Glenn (1997)

Okojie and Olinzock (2006)

Rakes, Fields, and Cox (2006)

U.S. Department of Education (2002)
Iding , Crosby, and Speital (2002)

Professional Development

e Faculty and staff receive technology-
related training and/or professional
development

e  Goals, methods, incentives, and content of
technology-related training and/or
professional development for staff are clear

e Evaluation process in place for training
and/or professional development

Burns and Polman (2006)

Forgaz (2006)

Glenn (1997)

Johnson, Schwab, and Foa (1999)
Okojie and Olinzock (2006)
Rakes, Fields, and Cox (2006)
Shields and Rogers (2005)

Whale (2006)

Moersch (2001)

Moersch (2002)

Mackey (2005)

U.S. Department of Education (2002)
Dawson and Rakes (2003)
Christensen (2002)

Brush and Glazewski (2003)
Brogan (2000)

Lewis (1996)

Technology Integration

e Technology is integrated into the
teaching/learning environment

e Technology proficiencies and measures are
incorporated into teaching and learning
standards

e Technology is incorporated into
administrative processes

e Technology proficiency is integrated into
faculty evaluation

Burns and Polman (2006)

Forgaz (2006)

Glenn (1997)

Johnson, Schwab, and Foa (1999)
Okojie and Olinzock (2006)

Rakes, Fields, and Cox (2006)
Shields and Rogers (2005)

Whale (2006)

Moersch (2001)

Moersch (2002)

Mackey (2005)

Brown and Warschauer (2006)
Debevec, Shih, and Kashyap (2006)
U.S. Department of Education (2002)
Dawson and Rakes (2003)

Iding , Crosby, and Speital (2002)
Christensen (2002)

Brush and Glazewski (2003)
Brogan (2000)

Lewis (1996)

The first component for an ideal classroom technology infrastructure model at the

university level is technology planning and policies. The literature suggests that
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administrators must have clear technology plans and policies in place?, be prepared to
implement the plan?, and be able to evaluate the plan®. Rule et al. (20086, 6) find that
all costs of a program should be taken into account, including equipment, installation,
maintenance, support, and personnel costs. These must be clearly outlined during the
planning stage. Dawson and Rakes (2003, 33) contend that institutional leadership
essentially determines the role of technology in their institution. It is imperative that
leadership understands the benefits technology provides in order to provide clear policies,
implementation practices, and evaluation procedures.

Equipment is identified as the second key component in the model classroom
technology infrastructure. Any model classroom must have the presence of equipment
in instructional settings®*. Tools such as digital projectors, file management systems,
graphics, multimedia, spreadsheets, electronic communication devices, and graphics
calculators are all present in the classroom of today (Forgaz, 2006, 78). It s also
essential that there is availability of equipment for student use®, faculty use®, and
administrative and support staff use?’. Debevec et al. (2006, 294) maintain that
equipment “allows instructors and students to access a wealth of multimedia information,
tutorials, live data, and assessment tools that replicate and expand the traditional
classroom.” Clearly, equipment plays a vital role