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1.0 EXECUTIVE SUMMARY

1.1 SUMMARY OF IDENTIFIED REQUIREMENTS
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1.3 ADMINISTRATIVE STAFF
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1.5.3 PROFESSIONAL DEVELOPMENT
1.5.4 INSTRUCTIONAL OPTIONS
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Thisreport represents the results of a systems analysis and evaluation of the use and integration of computer
technology at St. Andrew's Middle School in Austin, Texas. The study proposal resulted from a meeting in May
2000, between Dr. Ronald E. WYyllys, Professor of Library and Information Science at the University of Texas at
Austin, and Mr. Tim McGhee, principal of St. Andrew's Middle School. Under the direction of Dr. Wyllys, students
in the Systems Analysis and Evaluation class in the Graduate School of Library and Information Science, The
University of Texas at Austin conducted the evaluation during September - November 2000.

1.1 SUMMARY OF IDENTIFIED REQUIREMENTS

By interviewing teachers, staff, and students, the class identified concerns related to the use and integration of
computersinto the educational process. Three general areas of concern emerged: professional development,
technical support, and instructional resources.

The Systems Analysis class divided into groups focusing on the above three areas. The class conducted areview of
current literature and looked at some of lessons learned by schools already using technology. In addition, members
of the class assembled alisting of educational resources (Appendix C).

1.2 FACULTY

The primary focus of the recommendationsis on the faculty:
Teachers stated a need for training and support.
The faculty, in conjunction with the principal, play a primary rolein curriculum development at St.
Andrew’ s Middle School
A lesson learned from the experience of technology integration at other schools was that overall success
was dependent upon the enthusiasm and adequate preparation of the faculty.

1.3 ADMINISTRATIVE STAFF

A description and recommendations have been provided for integration of the new Blackbaud administrative
software (Appendix D).
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1.4 STUDENT BODY

Most students have adequate technology skills. Asteachers become more comfortable with technology,
much of the computer training for the students will evolve naturally from increased classroom integration
and teacher instruction.

15 GENERAL RECOMMENDATIONS

A general plan of recommendations was formulated based on research and interviews.

151 TECHNOLOGY PLANNING

Technology Planning: Thefirst step in implementation is the creation of atechnology planning document.

A planning committee, consisting of teachers, administrators, technology personnel, and community
members, generally carriesout this step.

152 TECHNOLOGY SUPPORT

Technical Support: Functions and a suggested structure for the technical support unit are listed. Several
sources of labor are given, with arecommended ratio of support staff to computers. A technical support
model is proposed at the end of this section.

1.5.3 PROFESSIONAL DEVELOPMENT

Professional Development: Skills assessment should be done on a periodical basis. Results of the skills
assessment survey of students and faculty isincluded, as well as resources for creating future surveys.
Several methods of delivering training arelisted. A professional development model is proposed at the end
of this section.

154 INSTRUCTIONAL OPTIONS

Instructional Options:. Incorporation of technology into the curriculum offers new ways of learning and
communicating, as well as offering new resources. Gradual integration of technology is encouraged in
order to allow faculty time to gain comfort with technology.

155 POLICY ISSUES

Policy Issues: Among policy issues addressed are equitable access, acceptable use, I nternet use, security,
and downloading. The proposal does not provide specific policies; however, we stress that faculty and staff
must formulate and agree upon policies for the use of technology.
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2.3 GROUP MISSION STATEMENT
21HISTORY OF SITUATION
2.1.1 SUMMARY

The creation of St. Andrew's High School had implications for St. Andrew's Middle School, both in terms of
curriculum and in use of technology. High school construction included a complete wireless network, with the
intention of having all students and faculty use laptopsin the classroom. While many studentsin the lower school
were receiving exposure to computers in the classroom, the middle school was not providing a similar exposure to
technology. In 2000, awireless network was set up at the middle school and |aptops were purchased for faculty use.
Additionally, the school began a pilot program in an eighth-grade history class, where all students purchased laptops
for use as part of the curriculum.

212 TECHNOLOGY INTEGRATION TIMELINE

April 1999: The upper school laptop computing initiative required upper school students and faculty to use
Iaptop computers for teaching and learning;

Spring 2000: The middle school began to acquire parts of the Academy Suite, distributed by Blackbaud.

Spring 2000: The middle school acquired 80 laptops for use in the curriculum.

Fall 2000: The middle school upgraded to a wireless network.

Fall 2000: A pilot laptop program was initiated at the middle school.

Spring 2001: Blackbaud software will be fully integrated.

2.2PROJECT BACKGROUND
2.2.1 PROPOSAL BY DR.WYLLYS

In May 2000, Dr. Ronald E. Wyllys contacted Principal Tim McGhee to offer help in developing a technology
integration plan for the Middle School. They discussed preparing the faculty and staff to make optimal use of the
technological resources available. In particular, they focused on three principal questions:

1) How canthe Middle School use its microcomputer-related resources, and the further
resources—especially those of the World-Wide Web—that are enabled via microcomputers,
to prepare students to use microcomputers and the Web in the Upper School and beyond?

2) How canthe Middle School assist its faculty in using microcomputer-related resourcesin
their teaching, both in the classroom and as tools for the development of curriculum materials
and resources?

3) What kinds of staff support will be needed in order fully to realize the potential of the
Middle School’ s microcomputer-rel ated resources in teaching students and in assisting
faculty members? (R. Wyllys, personal communication with T. McGhee, May 27, 2000).

222INTERVIEW WITH MR. McGHEE
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In September 2000, Mr. McGhee met with the class to discuss the school’ s needs for this project. He reiterated the
three principal goals stated above. In particular, he was interested in devel oping a broad vision of how the school
would use technology. However, he emphasized that faculty would want more practical suggestions for the use of
technology.

Prior to his meeting with our class, Mr. McGhee had discussed the project with the faculty, asking them to consider
the “single most important thing that would most assist [them] in using technology” (T. McGhee, personal
communication, September, 14, 2000).

2.3 MISSION STATEMENT

The mission of the systems-analysis class was to eval uate existing use of technology at St. Andrew’s Middle School
and to recommend appropriate methods and guidelines for smoothly integrating technology into school processes.
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3.9 CONCLUSION
3.1 INTRODUCTION
"Computers in the future may weigh no more than 1.5 tons." Popular Mechanics, 1949
The rapid dissemination of the personal computer in the mid-1980s has given rise toavast literature on the role of
digital technology in educational contexts. How vast can perhaps be hinted at by noting that for the last fourteen
years the Journal of Research on Computing in Education has had no trouble coexisting with the quite distinct
Journal of Educational Computing Research. And of course these two form only asmall subset of the similarly

themed journals that have come and gone, and continue to arise. Thejournal literature, however, is matched if not
exceeded by the number of monographs published on thetopic. Few of these books, which are often nearly out-of-
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date by the time they are published, have any lasting impact. Even those that are quickly forgotten, however, do at
least leave us with a substantial record of the issue.

This chapter presents a broad survey of the part of that literature that is concerned with the uses of computersin
secondary schools, with a particular focus on the middle grades. For the most part we will not be looking at specific
casestudies, or if we do so, our primary focus will be to relate those cases to alarger theme in the literature (relevant
case studies are examined in the chapter on Best Practices). Our main areas of interest relating to the general topic

of computersin the middle school classroom are these: Research on influences and benefits; research and
commentary on approaches to implementation; reviews and discussions of the types of software and Web-based
educational resources available or in use (sources for reviews for specific software will be in an appendix);
acceptable use policies, filtering, and first amendment rights; privacy and fourth amendment rights; and health issues
(e.g., carpal tunnel, RSI, eye strain).

Thisliterature review will be supported by an online, searchable database of citations to recent literature relating to
our topic.

3.2 COMPUTERSIN THE SCHOOLS

"I think there is aworld market for maybe five computers’ — Thomas Watson Senior,
Chairman of IBM, 1943

From 1983 to 1990, the number of computers in U.S. schools designated for instructional use grew from 50,000 to
2.6 million (Becker, 1990; quoted in Means, 2000). At that point, the student-to-computer ratio was estimated at 20
to 1. That ratio had dropped below 6 to 1 by 1999. Thisfigureisnot so impressive if one imagines that included in
the count are outmoded legacy computers like the Commodore or the Mac Classic. Other figures, however, show
that the rate at which newer technol ogies are appearing in the schoolsis also quite high. Theratio of studentsto
multimedia computers dropped from 21.2 to 1 in 1997 to 9.9 to 1 in 1999. Likewise, the ratio of students to Internet-
connected computers dropped from 19.7 to 1in 1998 to 13.6 to 1 in 1999. Some 89% of schools were connected to
the Internet in 1999 (Technology Counts, 1997,1999)).

In the last couple of years, however, the favored unit of analysis has been shifting from the school itself, to the
classroom, and the questions now being asked are likely to be framed in terms of computer capacity in the classroom
itself. Thisispart of an overall trend towards integrating computer technology more fully into all aspects of the
pedagogical process. Thelong-prevalent idea of acomputer lab, typically used by large groups of students for short
periods of time, outside of their usual classroom context, isfalling out of favor; and computersin schools are
increasingly found in classrooms, where, it is hoped, they will become an integral part of the curriculum in all
subjects. Thistransformation is still underway: in 1998 there were 17 students to each classroom computer
(Technology Counts, 1998), and the number of U.S. classrooms that were connected was just over 50% (Jerald &
Orlofsky, 1999, quoted in Hasselbring, Barron and Risko, 2000)

3.3 COMPUTER USE IN THE SCHOOLS

Although the literature on computers in education is rife with differences of opinion on nearly every topic, thereis
near unanimity on one point: increasing computer hardware, software, and networking capacity in the schools does
not mean that that technology will be used well, or at all (Wiburg, 1995).

In 1990-1991, schools and districts spent $2.1 million for computers, whilein 1997-98, they spent $2.1 billion
(SI1A, 1999). Yet, according to a 1999 National Center for Educational Statistics study on teacher quality, it was
reported that only 20% of all teachersfeel “very well prepared” to integrate technology into their teaching (U.S.
Department of Education, 1999). Education Week surveyed 1407 teachers and found that only 53% use software for
pedagogical purposesin their classrooms, and only 61% use the Web for this purpose. About 40% indicated that
their students do not use classroom computers at al during atypical school week. Other studies, some of them more
regionally focused, show even lower rates of technology use (Matthews, 1998).
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3.4 RESISTANCE TO EDUCATIONAL TECHNOLOGY
3.4.1 PROFESSIONAL DEVELOPMENT

Thissignificant lag in the effective use of the burgeoning technological capacity in the schools is a subject of much
debate, with some arguing that the lag is evidence that technology has been introduced too quickly, and others
arguing that this pace is good but that professional staff training and arrangements for technical support need to be
increased to keep up.

A 1995 Office of Technology Assessment report stated that school computers are likely to be used ineffectively or
will be underused if less than 30% of the technology budget is spent on professional development (Office of
Technology Assessment, 1995). Thislevel of funding is not typical, however. Asrecently as 1997, only two states
reported that more than 30% of their teachers had received nine hours or more of professional development in
technology (Education Week, 1997). Wenglinsky (1998) reported that 40% of the teaching force did not receive
instruction on how to use the Internet, and an additional 18% had less than eight hours of such instruction.

Thisisnot to say that professional development is being ignored completely. Ina Technology Counts report
(1998), investigators found that teachers from almost all states now receive some professional development in
computer use. Some 89% of the teachers surveyed reported that they had received some training on how to use the
computer for instruction. The percentages of teachers who had training in high-end technologies such as
multimedia and/or online activities, however, were notably lower.

Even when professional development is available, however, there has been atendency to focus on fundamental
computer skills rather than on how to integrate the technology into instruction or on how to assess its benefits
(Milken,1998; OTA, 1995); and Kennedy (1999) argues that this difference influences the effectiveness of
technology use. Training in the integration of technology into the curriculum is nearly always more helpful than
basic technology skillstraining alone; Trotter (1999) reports that combining the two has the best effect.

The absence of teacher technical support other than training is afurther barrier to effective use of instructional
technology. Teachers are often not given time to plan for the integration of the technology into their curriculum
(Milken, 1999). In 1998, only 29% of schools had a full-time technology coordinator (Technology Counts, 1998),
and there has been atendency, though it isless prevalent now than in the past, for those technology coordinatorsto
teach computer skillsto the students rather than provide technology support for teachers (Becker, 1994). Strudler
(1994) found that teachers frequently cited the need for on-site technology support, and Tuijnman and ten

Brummel huis (1992) have established that there is a connection between this sort of support and integrated computer
use in eighth-grade curricula (Tuijnman and Ten Brummelhuis, 1992, quoted in Fuller, 2000).

342 THE PSYCHOLOGICAL FACTOR

In addition to the strictly technical aspects of training and support, there has been an examination in the literature of
several psychological factors that may influence technology implementation. Fullan and Stiegelbauer (1991) noted
that people need support in the early stages of implementation, becauseit is at thistime that people most often have
concerns and self-doubt. 1n discussions of technology-based learning environments, students are usually given the
focus, whereas the teacher’ srole in the acceptance, implementation, and outcome of educational computing has
received less attention, even though there is considerable evidence pointing to the centrality of teachersin the
process of educational innovation (Chen, 1991; Fullan, 1982; Fuller, 2000). In particular, recent research indicates
that successful implementation of new technologiesis heavily dependent on teachers' attitudes towards
technological innovation in general aswell as to the specific technologies and products available.

There are anumber of reasons teachers may be negatively disposed towards technological innovation. Some may
have a general fear or distrust of change. Some may fear that the students will understand the technology and how
to useit better than the teacherswill. And some teachers may be concerned about the time that may have to be
invested in new training, or the time that may belost in the classroom due to technical malfunctions.

All of these factors are elements of what has been called 'technostress’. Studies on ‘technostress' became common in
the late 1980s and early 1990s (librarians were usually the focus) (Hudiberg, 1996). Studies on technostress among
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teachers were not far behind (McKenzie, Mims, Davidson & Clay, 1996). In her study, McKenzie cameto this
conclusion:

If the numbers of this study are representative of the whole then little is being done in
schools, at any level, to seriously address the issue of technostress (123 out of 305
respondents indicated that no activities were being conducted in their schools to deal with
this problem). Continued failure to respond to the needs of educators for training in the
management of technostress could result in serious problems with the implementation of
technological advancements in schools of the future. This could be disastrous for all
concerned.

McKenzie found that there was arange of programsin place to combat technostress, and that these programs ranged
from additional technical support and training to teacher support groups and exercise programs. It is probably not
too surprising, however, that among the teachers she surveyed the two most popular activities for combating
technostress were:

1) increasing training opportunities in technology and
2) providing more technological assistance to technology usersin the schools.

In other words, teachers in this study did not think that their technostress was grounded in a psychological
disposition that could be reoriented by support groups and exercise. Rather, they thought that their (generally
negative) psychological disposition towards technology was grounded in areal or perceived lack of training and
technical support.

343 THE SKEPTICISM FACTOR

Finally, thereisthe possibility that teachers are not making full use of available technology because they simply
disagree with the claim that it can have a beneficia roleto play in the classroom (Huan, Compley, Williams, and
Waxman, 1992; Padron, 1992); or at the very least, intheir classroom. They may believe that computers are not
suited to the developmental needs of young children, or present more disadvantages than advantages in comparison
with traditional teaching methods. They may have no particular objection to computers themselves, but believe that
there are no good curricular resources available to use on the computer. Thisresponseis not entirely surprising:
over the years, schools have attempted to adopt a great number of innovations, technological and otherwise, most of
which rapidly fall out of fashion (Cuban, 1986). To many teachers, computers may appear to be one more
educational fashion.

It isaninteresting feature of the literature that those writing on educational technology are, in the predominant
majority, enthusiastic supporters and practitioners of it, while at the same time one of the major foci of this advocacy
literature is their colleagues who are less favorably disposed. None seems to be arguing that current education
technology could or should replace teachers— but everyone seems to understand that teachers who choose to do so
can block, if not the technology itself, then at least its successful implementation and integration into the curriculum.
The question of how to implement, then, has been an important one.

3.5 IMPLEMENTATION STRATEGIES
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Viewed through the broadest lens, there are two major strategies evident in the literature for the implementation of
digital technologiesin grade schools. Thefirst, and probably the most common, involves the setting of goalsfor
adoption of acertain level of technology by a certain date. These goals sometimesinvolve the entire systems, but
quite often involve, at least in the short term, a subpart of the system. The second strategy relies on amore
spontaneous model in which acceptance and implementation of new technologies diffuses, at a pace not determined
by policy, throughout the school system as teachers voluntarily take advantage of hardware, software, training, and
technical support made available to them.
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The second approach is grounded in research, conducted over the past forty years or so, which purports to show that
peoplein asystem presented with the possibility of a significant innovation respond in ways that can be patterned
predictably. Everett Rogers, for example, argues that his research, conducted internationally and with awide range
of different systems and different types of innovations, showsthat typically about 2.5% of the members of a system
that is facing the prospect of implementing a significant new idea or technology will be ‘change agents', or
‘innovators. (Rogers, 1995 p. 262). They will voluntarily adopt the new innovation, and given the proper support,
will generally be successful in implementing it— in large part because they are motivated and therefore open to
training and self-learning. In the educational environment, this motivation is particularly important because the
response of the studentsis crucial to success, and the enthusiasm of the teacher will be a strong influence on student
response.

If these 'change agents' are successful, another 13.5% will be persuaded, both by force of good example and by
direct communication with the change agents, to adopt the innovation as well — these are the 'early adopters'.

At the point of 10-25% adoption, there is a'take-off' period: "interpersonal networks become activated so that a
critical mass of adopters begins using an innovation." (Rogers, 1995, p. 12). The implementation curve rises
rapidly, and another 34% implement in afairly rapid period of diffusion. The late majority, the next 34% to adopt,
respond either to the demonstration of success, or to an increasing sense that adoption is necessary. This pressure
may come from economic necessity, or from peer pressure. The remainder are termed 'laggards (who eventually
adopt), and non-adopters.

With less precision and | ess theory, but with awealth of recent experience, Microsoft's national laptop-education
program, Anytime Anywhere Learning, has provided similar conclusions:

In every teaching environment, there will be a small group of technology advocates who actively
embrace the changes brought about by integrating laptops into the classroom. These persons have
anatural enthusiasm about participating in a program and are more willing to negotiate the change
that comes with new forms of technology. These leaders are avery important resource within a
teaching community. Every effort should be made to support their willingness to grow and
develop within acurriculum. These leade