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Internet Integration in High Schools

EXECUTIVE SUMMARY
Research Objectives and Design

The Internet represents a new dimension of computer technology that is prompting rapid
expansion of computer distribution throughout K—12 schools. The distribution of Internet access
has very recently encompassed nearly all K—12 schools (98% in 2000) and most high school
classrooms (79% in 2000; National Center for Education Statistics, 2000a, 2000b). Because it is
now possible for many high schools to move toward integration of the Internet throughout the
curriculum, data regarding Internet integration in schools are needed on multiple levels.
Classroom-level data can further our understanding of how the Internet affects teachers’
practices, teaching and learning processes, and student learning. School-level data can give
insights into what is entailed in school-wide Internet integration, what patterns emerge as schools
move to this level of implementation, and the forces and conditions that support or impede it.
Both classroom- and school-level data can illuminate how educators and schools mediate
Internet access and use by students. Finally, data concerning schools’ contexts (both internal and
external) can add to understanding of forces and conditions within and beyond schools that affect
their Internet integration efforts.

This research report examines the integration of the Internet on a school-wide scale in five high
schools in order to shed light on the patterns of Internet use, what affects it, and its consequences. The
study summarized here was initiated in early 2000. It focused on high schools, where the concentration
of Internet connections is highest and where career and technical education programs are focused.

The study addressed the research needs outlined above through in-depth, detailed case studies of five
schools engaged in school-wide Internet integration. The objectives were to identify:

1. Internet-based learning opportunities potentially available to and perceived as useful to
professional educators and students;

2. Patterns of participation by professional staff and students in Internet-based learning
opportunities, including the kinds of opportunities used and the characteristics of
professional staff and students who use the Internet to varying extents or not at all;

3. Reasons of professional staff and students for using the Internet, and specific factors that
facilitate and hinder their participation in Internet-based learning opportunities;

4. The impact of participation in Internet-based learning opportunities on student and
professional staff learning, motivation for and engagement in learning, and the teaching-
learning system within schools;

5. The impact of the school teaching-learning system and its contexts on participation by
professional staff and students in Internet-based learning opportunities;

6. Theoretical models that contribute to interpreting and explaining findings regarding the
preceding five objectives.
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Research Methods and Procedures

Five public high schools from across the United States were chosen for in-depth study based
on the following criteria: a mix of urban, suburban, and rural schools located in different
geographic areas; a range of student demographic characteristics; Internet use in the school for at
least 2 years and across the curriculum; comprehensive curriculum, including career and
technical education programs; and accessibility within project resources. The multifaceted search
process used to select the schools included examination of Web 66 (a Web site that registers
Web sites of schools), solicitation of nominations from site directors of the National Research
Center for Career and Technical Education and individuals involved in state- and national-level
efforts regarding technology in schools, and recommendations from a consultant.

Data were collected in two phases. In the first phase, survey questionnaires were provided to
all professional staff and students at each school. Survey data were collected from 322 teachers,
19 administrators, 19 counselors, 7 technology coordinators, and 3,822 students in the five
schools. African American and Asian students were equally represented, and together made up
30% of the student respondents; Hispanic students accounted for 10%, Caucasian students for
43%, and other groups for the remaining 16%. In the second phase, 219 on-site interviews with
school professional staff and students were conducted, the schools were observed by
investigators, and school documents were obtained.

The Five Schools

Midwest Inner City

Located in a midwestern city, this new comprehensive high school was in its 4th year of
operation. It had been designed to be a high-technology career academy for students across the
school district who were interested in technology and the career-focused curriculum it offered,
but instead had come to serve a more general inner city student population in its own neighbor-
hood. Computers and other technology were widely available throughout the school. The
school’s physical and curricular design centered around smaller groupings of students within the
larger school. Students representing minority groups constituted 78% of the student body. Many
of the school’s students were from immigrant families new to the United States and for whom
English was a second language. Two thirds of the student body was eligible for free or reduced-
price lunch.

West Coast Inner City

In addition to being a comprehensive high school, this West Coast inner-city school provided
an industrial education magnet program for its school district. The school had recently received a
state grant to boost its technology, and was purchasing computers and auxiliary equipment. It
had recently upgraded its infrastructure with a special local bond measure. It was an active
participant in technology-focused efforts initiated by its school district. Students representing
minority groups made up 80% of the student body. Many students were from immigrant families
new to the United States and for whom English was a second language. Three-fourths of the
students were eligible to receive free or reduced-price lunch.
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Midwest Rural

A small consolidated school located adjacent to a village in a Midwestern agricultural area,
this high school was part of a pre-K—12 school that was about a decade old and included a more
recent addition. Providing students with opportunities to experience technology was a very high
priority in this school. Classrooms throughout the school (including pre-K) were equipped with
multiple computers, and teachers were required to use them. The school provided Internet
service to the community, and school personnel provided leadership in the state for technology
integration in schools. About half of the high school students were from a minority group, and
about half were eligible to receive free or reduced-price lunch.

West Coast Community
This school was located in a growing, midsize West Coast community. It emphasized college

preparation, and also provided a state-sponsored occupational program for older high school
students and adults, as well as more typical high school career and technical education programs.
This school had the longest history of computer use among the five schools. It had recently
received a state grant to boost its technology, and was in the process of purchasing computers
and upgrading its infrastructure. Students representing minority groups made up 43% of the
student body, and 14% of the students were eligible to receive free or reduced-price lunch.

Southeast Suburban

Located in an upscale suburb in the southeastern United States, this school offered a
comprehensive curriculum, including both academic and vocational programs. The school
emphasized its gifted program, and also provided a district-wide special education magnet
program. As part of the site-based management at this school, teachers were centrally involved in
decisions made about technology in the school. School personnel were well informed about
technology-based projects around the country, and were participating in several of them.
Students representing minority groups comprised 20% of the student body, and 2-3% of the
student body was eligible to receive free or reduced-price lunch.

Selected Findings, Conclusions, and Implications

Six technical reports detail study findings. Five are case-study reports detailing the findings
for each school (Thomas, Adams, Meghani, & Smith, 2002b, 2002c, 2002d, 2002e, 2002f). The
sixth identifies findings that are similar across schools, and compares differences among the
schools (Thomas, Adams, Meghani, & Smith, 2002a). Highlights from the findings are presented
below.

Several educational change theories were relevant in interpreting and explaining the study
findings. They included theories regarding implications of the nature of a specific change, the
change process, stages of change, and schools’ internal and external contexts. Selected study
findings, conclusions, and implications are summarized in the following three sub-sections
organized around these theories.
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Implications of the Nature of the Internet

School-wide integration of the Internet in high schools, like most school reforms, is a
complex phenomenon. It is a more complex and pervasive change than was the introduction of
microcomputers into schools in the 1980s, because school-wide integration of the Internet affects
all curriculum areas and requires extensive infrastructure, whereas the use of microcomputers
during the 1980s was oriented toward specific software programs that usually required only
computers, and were used only in certain subject areas. Given this complexity, it is not surprising
that integration of the Internet in schools takes time. Each of the five schools had been involved
in using the Internet for several years, and had built up a fund of experience, but only one had
fully achieved school-wide integration of the Internet and moved into a stage of change that
focused on refinements and improvements.

Benefits of the Internet. Teachers in all of the schools and across all subjects found what
was available to them on the Internet useful in their teaching. In no school, however, did all
teachers agree that the Internet was useful, and teachers varied in their degree of enthusiasm for
what they obtained from the Internet. Moreover, teachers in all schools were concerned about a
lack of validation processes for material published on the Internet.

Teachers used the Internet to update their own knowledge, create assignments, find lesson
ideas and plans, and enhance their lessons with photos, graphics, and video. The most common
uses of the Internet in school reported by both teachers and students were obtaining information,
working on projects, seeking expertise, and communication. Teachers in both academic and
career and technical education subjects used the Internet to help students learn about careers.
Teachers used the Internet for their own personal and professional purposes much more
frequently than they used the Internet in the classroom with their students. The limited Internet
use in the classroom was in many cases due to teachers’ perceptions that having only one
computer for 30—40 students constrained the possibilities. Teachers did take their students to
school computer labs to use the Internet for a variety of purposes, including exploration,
preparation for upcoming units and experiences, self-assessment, communication, and the
development of products such as reports, presentations, Web sites, and material for on-line
publication. Students of all ability levels and with varying special learning needs used the
Internet in school.

E-mail and the World Wide Web were the Internet-based technologies used by the most
teachers and students. Many of the on-line learning opportunities perceived by teachers as useful
to them were Web sites that compiled links to high-quality, Web-based resources relevant to
their subject areas. These sites saved teachers searching time, and organized Internet-based
resources, which teachers appreciated.

Many of the attractions of the Internet for teachers and students also had negative
connotations. Teachers and students turned to the Internet because it was comprehensive—but it
was also clear that they found the wealth of material overwhelming and unorganized. The
Internet was fast—but the systems teachers and students used to gain access to it could be
frustratingly slow. The Internet was easy and convenient to use and saved time and effort—if one
knew how to use it. It could be fun and rewarding to use—but also frustrating and unsatisfying at
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times. It could broaden students’ awareness—but also distracted their attention from their
learning tasks. It expanded teachers’ knowledge and skills—but also intimidated some teachers.
Teachers saw that use of the Internet was expected and demanded as part of the culture—but
some also felt it was overrated as a learning tool. Many teachers and students developed a
personal interest in the Internet—but not all did. These somewhat paradoxical contrasts suggest
that the Internet is not a panacea. Like most solutions and most technology, it introduces new
problems as it addresses old ones.

Demands introduced by the Internet. Use of the Internet in schools provided benefits and
addressed needs, but also introduced demands. In order to use the Internet, schools needed
operational, Internet-capable computer systems and networks, which required acquiring and
upgrading equipment and infrastructure, and engaging technical support staff. In order to learn
about the Internet and its possibilities, teachers needed training. Meeting these needs required
funds beyond those in the regular budget of each of the schools.

Once initiated, Internet use in the schools gave rise to an array of continuing resource
demands. The more teachers saw the Internet’s possibilities for their teaching, the more they
wanted to expand their equipment and their use of the Internet. As software for using the Internet
became more complex, and as Internet graphics and plug-in requirements became more
elaborate, more computer memory, higher processing speeds, and greater network capacity were
needed. Thus, schools found themselves in a spiral of rising costs over which they had limited
control because some of the demands originated outside the school system. When schools
embark upon significant acquisition of technology to provide Internet access to teachers and
students, they are making a continuing and long-term financial commitment.

The Internet as a Transformative Agent

Internet availability in schools broadened opportunities for teachers and students. The data
revealed a mixed and paradoxical picture of the impact of the Internet on learning outcomes.
Changes the Internet induced in the schools’ teaching-learning systems ranged from infusing
enhancements and complexities into existing arrangements and practices to fundamental shifts.

Expanding opportunities. The Internet expands teachers’ professional development
opportunities, and broadens the range of providers of in-service teacher education. Teachers
participated in programs, took courses, and used self-directed learning resources that were
provided on-line by their schools and school districts, universities, private vendors, and regional,
state, and federal agencies. Using the Internet as a new delivery mechanism for professional
development activities lowered or eliminated barriers of time, cost, and distance teachers faced
in gaining access to more traditional opportunities. The Internet’s broadening of potential
providers of in-service teacher education is consistent with a trend that has been observed in the
United States for several years.

Use of the Internet created new career path opportunities for teachers with technology
expertise, and expanded their conception of their career possibilities. Qualified teachers were
filling the need for new support roles that increasing use of the Internet in the five schools
created. Teachers knowledgeable about computers and the Internet were sought out for support
and assistance regarding the Internet by a significant portion of their colleagues and students. In
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experiencing these new roles, teachers realized that this knowledge represented new possibilities
for their own careers.

The Internet also expanded avenues available for parent-school communication. E-mail
provided an easy, convenient way for parents and teachers to interact regarding questions or
concerns about a student, and the schools’ and teachers’ Web sites gave parents easy access to
school-related information. This role of the Internet in home-school communication raises
concern about inequities between parents with access to the Internet and those without.

Equalizing opportunities. The Internet’s ability to remove barriers to access to repositories
of information is a significant step toward equalizing access to resources across schools,
teachers, and students—no matter where they are located. The Internet is available 24 hours a
day and does not require travel, thereby removing limitations associated with traditional
information repositories such as libraries. Students and teachers in all five schools, including a
remote rural school and schools in large metropolitan areas, had equal access to Internet-based
resources. Similarly, location was no longer as limiting a factor in teachers’ professional
development as in the past. Teachers in remote areas could participate in virtual communities of
professionals, and in both formal and informal learning opportunities on-line.

In the United States, cultural-level support for Internet integration in schools is linked to
beliefs about the practical value of technology skills and the democratic ideal of equality—
especially equality of opportunity. Because technology skills are in demand by employers, it is
believed that giving students a chance to learn technology skills will improve their economic
opportunities, including students whose economic opportunities might otherwise be limited.
Study findings indicated that students in all five schools had improved their technology skills as
a result of having opportunities to use the Internet and to take courses the schools offered to help
them learn a range of computer and Internet skills.

The schools differed in the extent of students’ home and school use of the Internet and in the
importance students ascribed to having Internet access in school. Fewer students in the schools
with the largest concentrations of students eligible for free or reduced-price lunch (the inner-city
schools and the rural school) reported using the Internet at home, compared to the students in the
schools with more affluent students (the suburban and the community school). A greater
proportion of the students in the inner-city schools and the rural school used the Internet in
school, and indicated that Internet access at school was very important, compared to students in
the suburban and the community school. These data suggest that providing Internet access in
school to the extent reflected in the five study schools alleviated disparities in access among
students.

Nonetheless, disparities still existed. Teachers pointed out that Internet access at school did
not provide the same amount or kind of access as Internet access at home. Because teachers in
three of the schools were uncertain whether students who lacked home Internet access would
have sufficient access at school to complete their work, they were reluctant to require Internet-
based work in their classes, which limited the Internet-based learning opportunities for all
students in these schools. This suggests that the digital divide affects all students, not only those
without Internet access at home.
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Changing student learning. Use of the Internet helped students improve their technology
skills. Beyond the learning of technology skills, however, the Internet did not appear to be a
“magic bullet” that improved learning just because students used it in their schoolwork.
Learning in school subjects appeared to be improved for some students, but not others. Findings
suggested that use of the Internet may have a positive impact on learning for students whose
learning with more traditional materials and tools has not gone well.

The Internet did appear to capture many students’ interest, and lead at least some students to
exert more effort and spend more time on learning tasks. Other data indicated, however, that
students were also distracted by the Internet, and that the Internet made engaging in plagiarism
easy for students.

Changing social status. Because it was valued in the five schools, technological expertise
enhanced social status and peer recognition for both teachers and students. Teachers reported
that the Internet (and technology, in general) provided a new arena in which technologically
capable students who had been socially marginalized in the past, or who had not excelled in the
traditional arenas of school achievement (such as academics or sports), could find acceptance.
This finding suggests that technological know-how may improve the social aspect of the school
experience for some students.

Changing teaching-learning systems. The Internet enhanced curriculum, encouraged some
teachers to modify their teaching practices, and made teachers’ planning and management tasks
more complex.

Curriculum. Teachers perceived the Internet as enriching their curriculum. The Internet was
part of the teaching-learning system and curriculum in all, or almost all, subject areas in each of
the study schools. The Internet enriched subject-area curricula by providing new or enhanced
experiences for students within the established curriculum content. Teachers took advantage of
the ability of the Internet to bring the real world into the classroom, and to give students virtual
experiences that were geographically or otherwise inaccessible, or that would have been
dangerous for students to experience directly.

New curriculum content resulting from use of the Internet was largely focused on learning to
use computer-related technology and the Internet. Through new technology-focused courses and
components within subject areas, students were taught to operate computer technology and
software, search the Internet effectively for information, critically evaluate information obtained,
and design Internet-based products (such as Web pages). Use of and learning about technology
was not unique to career and technical education and science programs, but rather was infused
across the curriculum.

The Internet’s capacity for portraying text, images, graphics, streaming video, and sound, its
potential for up-to-the-minute updating, and its wealth of free resources made it a serious
competitor with books. A decline in the use of books by students and by teachers in favor of
using Internet resources was apparent, but teachers’ concerns about the validity and depth of
Internet material led them to use and require students to use both Internet resources and books
in the teaching-learning process.
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Teaching practices, and teachers’ and students’ roles and relationships. Use of the Internet
did not automatically reform teachers’ approaches to teaching. It was clear that teachers could
incorporate the Internet within their present mode of teaching, which for some was a teacher-
centered lecture with Internet-based illustrations and Internet-posted worksheet. Whether or not
the Internet transformed teaching practices depended on the flexibility of teachers’ views of
teaching and learning, and of their own and students’ roles. Some teachers reported that their use
of the Internet had led them to reorient their teaching style toward a more facilitative, student-
directed approach. Because many students could operate the Internet and get information
themselves, teachers were able to see other teaching roles for themselves beyond that of
information provider. Students’ superiority regarding technology use relative to many teachers
led teachers to learn about Internet technology from their students. Teachers in all of the schools
drew on their students’ technology expertise when problems or questions arose, or when it was
difficult to obtain timely help from over-burdened technical support staff. These findings suggest
that changed teaching practices and styles may not necessarily result directly from integrating
the Internet, but may be an indirect result of a shift in student-teacher relationships that occurs
when teachers depend on students’ knowledge of technology that exceeds their own. In this
dependence, a true shift in power, and new roles for both teachers and learners, were evident.

Planning and management. The Internet provided new resources and tools for curriculum
planning, and alternative ways of handling student work and grades, that complicated teachers’
planning tasks and the management of teaching. New tasks were necessary in order to use the
Internet, such as moving students to a computer lab or moving computers into the classroom.
The threat of equipment, network, or Web site unreliability meant that teachers had to make
contingency plans, and constantly check Web sites for availability and continuity. Students’
tendencies to be distracted when working on the Internet by Web sites unrelated to their task at
hand, and to misuse computer equipment and systems, added to the complexity of teachers’
classroom supervision responsibilities.

Contextual Influences on Schools’ Internet Integration
The internal context of the school (e.g., school climate, norms and patterns of behavior,

leadership) influenced the degree of technology integration that schools had achieved and how
teachers viewed technology integration. Likewise, schools’ external contexts (e.g., the
community, higher education, state and federal governments) were also influential in supporting
or discouraging schools’ technology integration efforts.

Commitment and leadership. Commitment and leadership were two central factors linked
to funding and other resources supportive of Internet integration in the schools. Committed
leadership helped to develop funding to support technology integration. Seeking funds beyond
the school’s regular budget, and encouraging staff to apply for grants, were critical functions of
leaders because of the financial demands of technology integration. Leadership was also critical
in how smoothly and effectively technology integration proceeded. Technology integration was
facilitated by leadership that established clear and effective strategies for bringing it about.
Effective strategies included, but were not limited to, obtaining the needed equipment and
infrastructure, creating needs and incentives for teachers to use the equipment, providing
teachers with training, and recognizing teachers who used and integrated the Internet. Leadership
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for technology integration came from a variety of sources, including administrators, technology
staff, and teachers. It was easier to protect teachers from a proliferation of agendas that competed
with technology integration and to focus school resources on technology integration when
administrators led, or at least were committed to, technology integration.

Interpersonal climate. Schools that provided a supportive interpersonal climate made it
easier for teachers to take the risks associated with learning something new. Teachers in these
schools were able to find colleagues to help and support them in their technology integration
efforts.

Access, time, competing priorities, training, and support. The degree to which the school
was able to supply teachers with Internet access in their classrooms, with appropriate training

and with adequate technical and curricular support, directly affected teachers’ satisfaction in
using the Internet—and their satisfaction in turn affected their propensity to continue its use.
Access was a necessary, but not a sufficient, condition for teacher Internet use. Teachers
reported that they lacked the time to use the Internet access provided to them at school. Many
responsibilities competed for their time. In one school in particular, district and state mandates
focused teachers’ attention and curricula toward other goals and activities, leaving little time or
energy for Internet integration. Teachers who did not receive what they considered to be
sufficient training felt that they lacked the know-how to use the Internet effectively and
efficiently. Participation by teachers in training was encouraged when schools provided training
during school hours and required participation, brought credit-based technology training
applicable to a graduate degree into the school, paid teachers for participating if training were
offered outside of school hours or in the summer, matched the training to teachers’ technology
skill levels, and geared the training toward teachers’ subject-area teaching responsibilities.
Teachers in schools that were unable to provide sufficient technical support had unsatisfying,
frustrating experiences in using the Internet because of equipment and network problems. These
experiences discouraged teachers’ further use of the Internet.

Shared responsibility. Technology integration in schools is not the responsibility of schools
alone. Communities, states, higher education, and the federal government play important roles
in supporting or discouraging technology integration in schools. The schools whose internal and
external contexts were the most supportive of technology integration had progressed the furthest
in achieving technology integration. Even schools committed to technology integration had
difficulty accomplishing it unless they had support for their agenda in at least some of their
external contexts. Support that the schools received from their external contexts included funds,
equipment, services, and teacher training. Federal programs, such as the Technology Innovation
Challenge Grant Program, the National Science Foundation’s Supercomputer Program for
Educators, and the E-Rate Program, were important influences on technology integration in four
of the five schools. Technology Innovation Challenge Grant products, such as repositories of
Internet-based lessons, the Virtual High School, and Generation WHY, supported the Internet
integration efforts of teachers and schools that were aware of them. States in which some of the
schools were located provided special funds to assist with technology integration. Higher
education institutions provided some of the schools with technology training for teachers, and
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access to infrastructure and computer labs, and initiated or cooperated with schools in projects
that furthered Internet integration in the schools.

School district, state, and national policies can unwittingly impede the Internet integration
efforts of schools. For example, states and school districts whose policies reduced or eliminated
teacher in-service days reduced the opportunities for schools to provide technology training for
their teachers. Questions on mandated standardized tests that assume that students use traditional
tools (such as a traditional library card catalog) put students who use computer-based tools (such
as on-line searches of the school library) at a disadvantage. Mandated standardized tests also led
some teachers to feel that they had to focus their instruction on test content, rather than allow
students to work with the Internet.

Crisis. Schools that had faced a crisis in relation to their external contexts in the past, and in
which technology integration was linked to resolving the crisis, had made the most progress
toward technology integration. One school faced a current crisis, but technology integration was
seen as aggravating, or at least not alleviating, the situation. This school’s technology integration
agenda was superseded by, rather than integrated with, its agenda to resolve the crisis.

Recommendations

e Strategies for closing the digital divide should continue to focus on providing access to
the Internet for students in schools, but should also strive to increase Internet access
available in the community. Schools are a logical place to seek to equalize opportunities
for using and learning about the Internet, but access to the Internet in schools alone may
not be sufficient to equalize access opportunities for students. In addition, all parents
should have access to school information and personnel via the Internet. Community-
based computer centers accessible to students and their parents should be developed. In
some communities, the school may become such a center, with after-school and evening
hours that make its computers available to students, parents, and community members.
Public libraries could serve such a function, if they have sufficient computer facilities.

e Studies are needed regarding the Internet’s potential to transform educational practices
and improve student learning, and the conditions under which it does so. Desirable
transformations as a result of integrating the Internet in schools include equalizing and
expanding opportunities, and improving teaching and learning. Findings reported here
address these areas, and point to avenues of further research that could enhance
understanding of the Internet’s potential as a transformative technology.

The impact of use of the Internet on learning is likely to be a complex issue to unravel.
Because many factors affect learning, isolating the impact of the Internet will be difficult.
Although the findings suggest that the Internet may have a positive impact on some kinds of
learning (e.g., learning of technology skills), they also suggest that the Internet may interfere
with other learning intended by teachers. Different kinds of data than the teacher and student
reports discussed in this study will be needed to pursue answers to the question of the Internet’s
impact on learning. The study findings can help to guide the development of classroom-level
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studies that investigate the impact of using Internet-based learning opportunities with various
kinds of students, teaching methods, and curricula.

Longitudinal and time-series studies in schools that are in the process of Internet
implementation are needed to determine how the impact of the Internet on the teaching-learning
system evolves over time. Studies of the evolution of teacher-student relationships, teaching
practices, teachers’ planning and management tasks, and resource demands would help to clarify
the Internet’s impact. Research on Internet-based teaching should examine the potential of the
Internet to infuse the real world into the classroom. Career and technical education programs that
have traditionally emphasized real-world experience provide an excellent context for exploring
the potential contributions and limitations of the Internet in providing this dimension in students’
learning experiences.

e The impact of students’ technological expertise on their social status and social
experience in school that was suggested by the findings reported here should be
examined in more detail.

e Information about the products of federal technology integration projects should be
disseminated more widely and more effectively to states, school districts, and schools.
These projects represent a form of contextual support beneficial to the teachers and
schools that are attempting Internet integration and are aware of them, but they remain
unknown to others. Considerable money and effort have been invested in these projects,
and it is important that those who can benefit from them be informed about them.

e New technology initiatives should include plans for future funding on an ongoing basis.
Technology upgrading, technical and curricular support, teacher training, and time for
teachers to do the necessary curriculum work are continuing needs that schools’
technology integration plans should address.

e Mentor training opportunities should be developed and provided for teachers with
technology expertise who provide significant assistance to their colleagues. Teachers’
expertise expands the technical and curricular support base in schools. Ways of
organizing such teachers’ work assignments should be found so they can aid their
colleagues without being overburdened.

e Student support that helps to fill the gap between the technical support teachers feel they
have available, and what they need, should be recognized and supported. Students are an
important resource, and should be recognized as such and given opportunities to learn
from helping others with technology. Schools can support students’ overall development
by helping them develop their technology expertise, connecting students who have
developed expertise with those who need their help, and providing students with training
regarding teaching others. The Generation WHY program developed through the
Olympia School District Consortium’s Technology Innovation Challenge grant may
provide a model that schools would find helpful. (Olympia School District, n.d.)
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This study’s findings provide guidance for schools seeking to accomplish school-wide
integration of the Internet, and for those seeking to support their efforts by creating a
context conducive to achieving that goal. Simplistic approaches are unlikely to be
successful, and should be avoided. A one-time allocation of funds for equipment, for
example, is not likely to produce sustained technology integration if the underlying
school system is not helped to develop needed characteristics and capacities, and teachers
are not trained. Commitment, leadership, funding, technical and curricular support,
teacher training, and a collegial school climate are all important to achieving school-wide
Internet integration.

Context-focused studies that extend beyond the school are needed. The findings from the
study reported here suggest that contexts external to the school play important roles in
supporting Internet use in schools, and that without support from these contexts, schools
are likely to have difficulty initiating and sustaining school-wide integration of the
Internet. A deeper understanding of these contextual influences is needed. Studies should
include experiments that introduce a change in a contextual element, and observe the
impact on technology integration in schools. Findings from such experiments would be
useful in guiding the actions of policy makers who wish to support Internet use in
schools.

Development of mutually beneficial relationships supportive of schools’ Internet
integration efforts should be encouraged among schools, higher education institutions,
and community entities. Cooperative projects that facilitate Internet access for high
school students and staff, explore and test models for integrating the Internet into
curriculum, and develop Web sites useful to high school teachers and students should be
developed. Teachers, higher education faculty, and community representatives working
together to create research and development projects focused on use of the Internet in
high schools could help to answer questions raised, and to address needs revealed by this
study.

Preservice and in-service teacher education programs should provide explicit instruction
regarding use of the Internet in teaching, and ways of integrating the Internet into
curriculum. Teachers’ needs for training span several areas, including the kinds of
educational purposes that are served by use of the Internet, the types of on-line learning
opportunities that are available and appropriate for students, searching on the Internet,
creating Web-based resources, and developing familiarity with relevant Web sites and
on-line lesson repositories. Higher-education faculty can help teachers see possibilities
for integrating the Internet by using the Internet in classes high school teachers take, and
they can spur their own learning by giving high school teachers opportunities to share
their Internet-based work and knowledge, and to be co-investigators for Internet-focused
studies.

Teacher educators’ conceptions of teacher education need to encompass the new
opportunities that teachers and schools have for Internet-based professional
development. Teacher education programs should incorporate the Internet as one delivery
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mode for reaching teachers with professional development opportunities, and should
focus the professional development opportunities they provide for teachers on areas in
which their strength is greatest, compared to other providers of technology-focused
instruction for teachers. These areas are likely to include curricular integration of
technology, mentoring programs for teachers who want to help other teachers integrate
technology, and graduate degree programs with technology as a focus or component.

e Programs that prepare school administrators should help administrators recognize their
key leadership role in technology integration in schools, learn effective strategies for
supporting and managing technology integration, and recognize and support changes in
teaching practices and teacher-student roles and relationships that may accompany
Internet integration.
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CHAPTER 1: RESEARCH OBJECTIVES AND DESIGN

The National Information Infrastructure (NII), or the Internet, existed as a communications
network well before what is now known, almost synonymously, as the World Wide Web, a
graphical interface that makes it easy to navigate on the Internet. Internet use has soared since
1993 (Fetterman, 1998). The release in 1994 of World Wide Web browsers Mosaic and Netscape
contributed to this surge by making it possible to download text, graphical, video, and audio
material on a personal computer (Barker, Hall, & Wood, 1995). The U.S. Department of
Commerce’s National Telecommunications and Information Administration reported that the
percentage of U.S. households having a modem rose from 11% in 1994 to 26.3% in 1997, and
that 41.5% of all U.S. households had Internet access by August 2000 (National Telecom-
munications and Information Administration, 1998, 2000). Public K—12 schools, too, have
increased their access to the Internet with astonishing speed. Between 1994 and 2000, the
percentage of public schools in the United States with Internet access rose from 35% to 98%, and
the percentage of secondary-level classrooms in public schools with Internet access rose from
4% to 79% (National Center for Education Statistics, 2000a, 2000b).

The Internet represents a new dimension of computer technology that is prompting expansion
of computer distribution throughout homes and schools. Advantages of the Internet over older
media include its interactive interface and its ability to combine video and computer technologies
(Montgomery, 2000). The Internet’s capacity as a medium of communication, ability to provide
an enormous variety of types of information instantaneously, and potential for keeping this
information current are other features that make it attractive to educators. In addition, programs
that manipulate data and perform other processing functions, which were previously available
only in software packages, are now available on the Internet. These characteristics of the Internet
induce teachers to use it for their own information, in lesson planning and preparation, and in
classroom teaching. The communications features of the Internet provide new avenues for K—12
schools to maintain connections beyond the school—with the community and with parents
(Bauch, 1998; Elkhoury & Murphy, 1998; Weiss & Nieto, 1999).

In addition to characteristics of the Internet itself, a number of beliefs have helped to fuel the
rapid expansion of Internet access in K—12 schools. One is the belief that technology integration
can bring about broader school reform (Blau, 1993; Glennan, 1998). Teaching with technology is
seen as a way to induce teachers to change teaching practices. Another belief that is encouraging
increased technology use within schools is a sense that the digital economy is moving the nation
toward greater prosperity, and that workers with the technology skills needed for information
technology jobs will be in short supply (National Telecommunications and Information
Administration, 2000). One government-sponsored document reported that in 1999 nearly
720,000 information technology positions went unfilled (Web-Based Education Commission,
2000). Closely related beliefs are that those without technology skills will miss out on both
economic and educational opportunities (National Telecommunications and Information
Administration, 2000), and that schools play a critical role in providing equal opportunity to
learn these skills (Becker, 2000). Another widely held view is that technology is becoming such
a pervasive part of the culture in the United States and in much of the world, students need to be

National Research Center for Career and Technical Education 1



Internet Integration in High Schools

technologically literate in order to live and thrive in society. As Blanton, Moorman, and Trathen
(1998) state:

We have entered an era when computer-based technology and telecommunications have
affected virtually every institution in our culture and connected us with other cultures
across the globe. To send young adults into a global community without the knowledge of
when, how, and why to use these emerging technologies is unthinkable. (p. 236)

Beliefs such as these have encouraged federal and state governments to formulate goals and
programs that focus on eliminating disparities in accessing and learning about technology. The
gap in Internet access between schools in which students from poor families, students from
families with lower educational attainment, and students representing minority groups
predominated and other schools during the 1990s was almost closed by the end of that decade
(National Center for Education Statistics, 2001b). The gap, often referred to as the digital divide,
still persists, however, in classrooms and in homes, although it has lessened (National Center for
Education Statistics, 2001a, 2001b; National Telecommunications and Information Adminis-
tration, 2000). As Internet and computer use has become more ubiquitous across societal
institutions, concern about this gap has intensified (Becker, 2000; Montgomery, 2000). Because
students from poor families are less likely than their more affluent peers to have access to
computers and the Internet at home, these students’ primary opportunity to develop their
computer and Internet-related skills and understanding is likely to be at school. Consequently,
national technology standards intended to influence the kinds of technology learning
opportunities available to all K—12 students have been developed (International Society for
Technology in Education, 1998). Resources have also been made available to help schools
provide opportunities for all students to use the Internet, including those with disabilities and
those whose first language is not English (Bayha, 1998). Despite efforts to provide equal
opportunity for learning about technology to all students (such as the Common Knowledge
project sponsored by the National Science Foundation), research has revealed how difficult this
goal is to attain (Schofield & Davidson, 1998).

The use of the Internet in K—12 schools has led to some new phenomena, such as the
development of “virtual schools” that offer Internet-based enrichment courses to students in
traditional high schools, courses that a student’s school may not offer or that a student cannot
take because of scheduling or other problems, and remedial courses. The Virginia Internet High
School, Cyberschool, and the Virtual High School are examples of this phenomenon in the
United States (Rutkowski, 1999). Examples beyond the United States include three virtual
schools in the Edmonton area of Alberta, Canada, that provide support to home-schooled
students and those who, for one reason or another, are not able to participate in the community’s
schools (Gibson & Oberg, 1997).

Internet use in K—12 schools has also introduced some new issues. One is a concern that
students using the Internet in school may be exposed to material that parents and teachers find
inappropriate for children (Blau, 1993; Schofield & Davidson, 1997). Restrictions on other
electronic media designed to protect children from what is considered harmful or indecent
material are difficult to transfer to the Internet environment, and have not been imposed on the
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Internet. This issue highlights the need for schools to make decisions and policies about
management of student access (Dillon, 1996; Ingvarson, 1996; Maddux, 1998).

Previous Research Regarding the Internet in K-12 Schools

The burgeoning accessibility of the Internet in K—12 classrooms generates a number of
questions: To what extent do teachers and students have access to the Internet in school? To what
extent and why are teachers integrating the Internet into classroom- and laboratory-based
instruction? What factors encourage and discourage teachers’ use of the Internet by themselves
and in their classes? What training opportunities are available to teachers? What impact is the
Internet having on student learning, on teachers’ professional development, and on the teaching-
learning systems in schools?

Because most schools are still in the process of expanding Internet access, little research has
been completed on the integration of the Internet in high school curricula, on factors that affect
this integration, or on how learning has changed. Windschitl (1998) observed that the research
literature regarding the incorporation of Internet-based technologies in education mainly
describes specific efforts that have been made, why they were undertaken, and the reactions of
participants.

Teachers’ Use of the Internet

One report of yearly surveys of K—12 language teachers indicated that use of the World Wide
Web increased dramatically—from 26% of the respondents in 1994 to 97% in 1996 (Fidelman,
1998). In another study, however, researchers spent 3 years and more than 500 hours observing
and videotaping 84 teachers in grades 5—12 in schools in Florida and Georgia (Baines, Deluzain,
& Hegngi, 1998). These states were reported to be among the most sophisticated in the nation
regarding the integration of technology. Teachers included in the study were nominated by
administrators as their most effective teachers. Computers were used in only 3 of the 84
classrooms. The researchers point out that this classroom usage rate contrasts dramatically with
the usage rates reported by teachers on surveys. In a case in point, a survey-based study reported
that only 11% of the 102 teachers in the study indicated they were integrating the Internet into
classroom studies—Iess than half of those who said they were frequent Internet users (Hack &
Smey, 1997).

Going beyond the extent of teacher use, some studies have tried to ascertain the purposes for
which teachers use the Internet. Teachers interviewed in a study of selected Edmonton-area
schools in Alberta, Canada, reported that they used the Internet for professional development (to
stay in touch with professional groups, download professional documents, and research
educational issues) and to fulfill their teaching role (develop lesson plans, deliver lessons via e-
mail, find educational software in on-line catalogs, and communicate with administrators,
students, and parents); and for personal communication and leisure interests (Gibson & Oberg,
1997). Teachers also report using the Internet to keep up with new technologies, to gain access to
resources not available elsewhere, to increase student participation in their own learning, to give
students without computers at home opportunities to use them, to give students skills they will
need in college, to help students feel more a part of the global economy, to learn about teaching
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practices that might be useful, to reduce professional isolation through e-mail or collaboration
with others, to support broader school change efforts by using the Internet as a catalyst, to fulfill
students’ and parents’ expectations, to overcome geographic remoteness and isolation, and to
overcome a lack of specialized staff or limited program offerings in their own schools (Ravitz,
1998).

Reasons teachers give for using the Internet in their teaching include the perception that all
students would benefit from knowing how to use it, the observation that students enjoy learning
more when they use the Internet and thus try harder and accomplish more, and the belief that
they are preparing students for life in an increasingly technological society (Ravitz, 1998).
School staff report that they appreciate the immediate access to current, relevant information and
the worldwide connection that the Internet provides, as well as the opportunities the Internet
offers for individualizing learning and for alternative education delivery (Gibson & Oberg,
1997).

Reasons for teachers’ nonuse of the Internet have also been reported, including lack of
equipment, lack of Internet connection, lack of training, and lack of time to plan for Internet
integration and to do the necessary curricular preparation (Baines et al., 1998; Hack & Smey,
1997; Ravitz, 1998). Additional reasons for teachers’ not using the Internet have been proposed,
including some teachers’ view that the technology is too difficult for their students, and a felt
need on the part of some teachers to teach to statewide standardized tests (Love & McVey,
2000).

Researchers assessing Internet implementation found that math and science teachers and
males used the Internet more than humanities teachers and females (subject-area/gender
interdependencies are likely reflected in these data), that teachers were more likely to use the
Internet at home than at school, and that e-mail was the most common use of Internet-based
technology reported by teachers (Gibson & Oberg, 1997; Hack & Smey, 1997; Roblyer, 1997).
Schofield and Davidson (1998) reported that integration of the Internet into the school
curriculum has been slowed by teachers’ use of it as an add-on enrichment rather than as part of
the core curriculum, and as a privilege and reward for good behavior or strong academic
performance rather than as a basic resource to which all students should have access.

Factors Affecting Teachers’ Use of the Internet
Gibson and Oberg’s (1997) case-based study indicated that classroom access to the Internet

encouraged teachers’ use of it, as did up-to-date equipment that could access Internet sites in a
reasonable amount of time and that was in working order. Administrative vision and support was
also mentioned by teachers as an important factor encouraging their use. Ravitz (1998) surveyed
high-Internet-using teachers and found that both classroom access to the Internet and Internet
access on 20-30 computers in a computer lab increased their use of the Internet. He also found
positive correlation between extrinsic rewards or incentives (e.g., providing equipment to
teachers interested in the Internet, giving release time from teaching to do Internet integration
work and participate in training, reimbursing staff for participating in professional development
courses, public recognition, career ladder opportunities for Internet-using teachers) and teachers’
use of the Internet. Teachers’ involvement in decisions about Internet implementation in the
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school was also positively correlated with their use of the Internet. Math and science departments
received some of the early funding provided for Internet-related curriculum efforts, which may
account for the greater involvement in Internet use by teachers in these areas reported in the
previous section (Rogan, 1996).

Case studies reveal that technical problems and inadequate technical support are barriers
teachers face in using the Internet, and that lack of time to prepare Internet-related activities for
teaching is an especially challenging barrier (Gibson & Oberg, 1997; Roblyer, 1997; Rogan,
1996). Teachers have also reported a lack of time in the curriculum to integrate Internet-based
activities (Ravitz, 1998). The time required to deal with the vast resources on the Internet
frustrates teachers’ efforts to find sites relevant for students and to their teaching, and having to
schedule and supervise a computer lab in order to use the Internet discourages teachers’ Internet
use (Gibson & Oberg, 1997). Other problems that limit teachers’ Internet use include the
unreliability of the Internet’s and Web sites’ availability, at least during the school’s scheduled
time for a particular subject, and the resulting need for teachers to prepare a backup plan (Rogan,
1996; Schofield & Davidson, 1997). The potential of the Internet for exposing youth to material
considered inappropriate is a major concern of teachers (Gibson & Oberg, 1997). In classrooms
with just a few computers, multitask organization (where students are doing different activities)
is typically necessary, which adds to the complexity teachers must deal with (Schofield &
Davidson, 1997). Other barriers that have been identified include insufficient funding for
computers, software, infrastructure, and teacher training; state-controlled technology planning;
classrooms without computers; inadequate preparation of preservice teachers to use the Internet;
emphasis on standardized tests that encourages teachers to teach to the test; a view of teaching as
telling, and learning as listening; and the poor quality of many Web sites (Maddux, 1998).

Students’ Use of the Internet

Teachers interviewed in Gibson and Oberg’s (1997) case study of Internet use reported that
the predominant student uses of the Internet in school were exploring Web sites and visiting sites
identified by their teachers. Teachers and administrators in this study reported that students
learned to use the Internet by first exploring and then seeing a purpose for using it to complete a
particular task. Teachers seldom reported that students published their work on the World Wide
Web. Ravitz’s (1998) survey of high-Internet-using teachers found similar results. Gibson and
Oberg (1997) reported high levels of Internet use by academically gifted students; they also
reported that teachers expressed concern that students without Internet access and a computer at
home would not have the same educational opportunities as those who did. These researchers
also reported teacher concerns about students engaging in plagiarism to an alarming degree
because the Internet made it easy to do so, and because students had come to expect the
computer to provide them with answers, rather than doing their own thinking.

Schofield and Davidson (1998) reported that despite teachers’ desires that all students should
have equal access to the Internet, some teachers’ belief that academically weak students should
not spend their time on the Internet exacerbated inequalities in students’ Internet access. These
researchers also found that teachers tended to give more Internet access opportunities to students
who had more skills in using the Internet, and who therefore made fewer demands on teachers
for help. Such students were typically males and among the more affluent students in the school
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who had home Internet access. Rogan (1996) reported that teachers bemoaned the ability of the
Internet to attract students away from learning tasks and into exploring and surfing.

Students have reported that they appreciate the speed of the Internet, the variety of
information it contains in one spot, and the ease of access to it, and they believe that information
on the Web is more up-to-date than that in books (Fidel et al., 1999; Parr, 1998). High school
students told researchers that they thought it was easier and more interesting to find information
on the Web than in the library, and that they did not plan their Internet searches (Fidel et al.,
1999). Observations of students’ search behavior confirmed a lack of planning, but revealed that
students did have some idea about how they would start to search. Students were also observed
to communicate with each other a good deal during their searching processes, but were
nevertheless highly focused in their searching. This study and another study that directly
examined younger students’ search behaviors on the Internet (Bilal, 1998) revealed that students’
lack of success in performing searches was often due to spelling errors; the use of overly broad
or overly specific concepts; failure to fully examine the results of a search, and instead moving
on to a new search especially when the list was long; or failure to scroll down to the bottom of
Web pages they did explore. Students expressed frustration with their inability to find
information relevant to their question or purpose. Fidel et al. (1999) concluded that students and
their teachers need to be trained to conduct Web searches.

Parents and the Internet

In a study of parental concerns about the Internet and expectations about having the Internet in the
classroom would help their children succeed in school and in the workplace, Grimm (1998) found that
parents believed the Internet greatly increased access to information and people, expanding their
children’s resources for completing school assignments and making it easier for students to get
information and direct their own learning. This access also concerned parents because students could
wait until the last minute to do projects without going to the library. Parents also felt that the volume of
information available on the Internet necessitated helping students learn how to find information and
evaluate its quality. Parents were also concerned about the risks that chat rooms pose in exposing
students to strangers who may intend to harm youth. Parents expected that having the Internet in the
classroom would make the classes more group- and project-oriented than lecture-focused, and that
students would have opportunities to learn technology skills; however, they perceived that Internet-
based instruction would be useful only if teachers were prepared to use it effectively. Parents expected
e-mail to facilitate communication among students, between teachers and students, and between parents
and teachers.

Teachers’ Professional Development

The need for training teachers in how to use the Internet is documented in several studies
(Roblyer, 1997). Teacher certification processes in 32 states are reported to have a technology
requirement (Kent & McNergney, 1999). Gibson and Oberg (1997) reported that teachers who
had Internet access at home were more comfortable and more skilled in using the Internet than
those who did not. These researchers also found that teachers learned about technology from
their students, and also taught themselves. Having a mentor to help, especially as they started to
learn to use the Internet, was important in encouraging teachers to explore, and demonstrations
of uses for it by other teachers induced teachers to try it themselves. Teachers in schools that
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provided opportunities for groups of staff to sit down together and explore the Internet found this
collaborative approach to learning about available resources especially helpful. The schools in
this study designated lead teachers to help others, and some of the schools gave these teachers
release time. Teachers were reluctant to invest the amount of time required to learn to use the
Internet and to participate in in-service workshops all on their own time, and schools provided
some release time for these purposes and held in-service sessions on staff development days.

Although it is noted throughout the literature that gathering information is one of the most
prevalent uses that teachers and students make of the Internet, it is also widely reported that both
teachers’ and students’ Internet search skills are underdeveloped. Teachers who do not have
good search skills are unable to help students improve theirs. Some professional development
efforts for teachers have focused on developing and testing instruction that addresses this
problem (Pierce, 1998).

A technology survey of member institutions of the American Association of Colleges of
Teacher Education (AACTE) and the National Council for Accreditation of Teacher Education
(NCATE) conducted in the fall of 1996 revealed considerable variation in the degree to which
schools/colleges/departments of education used contemporary educational technologies,
including the Internet (Persichitte, Tharp, & Caffarella, 1997). Most units (87%) reported having
Internet connections established for their faculty and administration. Almost one third of the
units reported that students were not required to incorporate technology within their instruction
during student teaching. Students in 85% of the units, however, were required to take a course on
computer applications, and 61% of the units included instruction on computer use, communica-
tions, and instructional integration in the required course. Students were reported to use e-mail to
communicate with faculty at 77% of the responding institutions, and in 64% students were also
able to submit their work via e-mail. Students at 26% of the institutions were able to obtain
assignments and syllabi from the unit’s Web site. About half of the responding units indicated
that faculty used interactive communication technologies for distance communication with
students; 42% said that their classrooms had Internet access; and the faculty in 67% of the
responding units used e-mail to collaborate on projects and communicate with other faculty
outside the institution. More than half of the responding units reported that their faculty did not
use the unit’s Web site, or that the unit did not have a Web site. Most (87%) indicated that their
faculty used the World Wide Web to search for articles and other items. These patterns have
undoubtedly changed in the years since this study was done, but the data suggest that recent
teacher education graduates differ greatly in their degree of exposure to Internet-based
technologies within their programs

Higher education institutions are exploring and using the Web as a way to deliver
professional development opportunities to preservice and in-service teachers (Blackhurst, Hales,
& Lahm, 1998; Blanton et al, 1998; Shotsberger, 1999). A number of these opportunities have
focused on helping teachers learn to integrate the Internet and other technology into their
classrooms (Tucker & Gunn, 1998). Other Web-based efforts have used the Internet as a vehicle
to deliver professional development content focused on developments in a particular teaching
field, such as subject area standards (Shotsberger, 1999). Shotsberger suggests that one
advantage of the Internet as a delivery system for providing in-service education is that teachers
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do not need to travel to a higher education institution in order to participate. They can participate
during the academic year when they can immediately apply what they are learning to their
teaching.

Impact of the Internet on Teachers’ Practices

Research has indicated that access to the Internet encourages teachers to use more
cooperative learning techniques, and that Internet-using teachers already have an approach to
teaching that involves students as active learners before they incorporate the Internet (Roblyer,
1997). Teachers have reported that the Internet’s resources changed the emphasis in the content
they teach, helped them incorporate more diversity and the outside world into their lessons, and
helped them teach in a more facilitative, investigative, inquiry-oriented, student-centered way, as
opposed to a teacher-directed way (Rogan, 1996). Teachers have used the Internet to support
their service-learning projects (Harwood & Chang, 1999).

Some teachers use constructivist educational theory as a basis for designing approaches to
incorporate the Internet in their teaching. This is not surprising, since constructivist theory
supports the student-directed, project-oriented, and collaborative learning designs that the
Internet is reported by teachers to facilitate. Heflich (1996) found that teachers who had more
access to on-line computer technology tended more toward using constructivist educational
practices than those with little access to this technology.

Research has also suggested that use of the Internet may not dramatically change teachers’
practices in fundamental ways. Based on their case studies of teachers, McDonald, Garties,
Hanson, Slygh, and Schroeder (1996) concluded that while the Internet itself has not inspired a
revolution in pedagogy, it has allowed creative teachers to experiment with new pedagogical
styles.

Impact of the Internet on Students’ I.earning
Research on educational technology in general has not necessarily supported the frequent

assumption that incorporation of technology in education has a powerful impact on learning
(Clark, 1983, 1994). There is widespread agreement that unless technology is embedded in
theory-grounded educational designs that guide exploitation of the technology to serve learning,
learning outcomes are unlikely to be enhanced (Blanton et al., 1998; Mergendoller, 1996;
Owston, 1997; Roschelle & Pea, 1999; Roschelle et al., 2000; Windschitl, 1998). Consistent with
this view, Glennan (1998) has asserted that the use of technology in a school is not a “magic
bullet” that will improve student learning without other accompanying reforms.

In 1998, Glennan testified to a federal Budget Committee Education Task Force that
although the uses of technology in schools were too varied and situation-specific to allow a
general answer to the question of whether technology improves students’ educational
performance, the Internet can serve a number of useful purposes. A federal commission report
released 2 years later came to a similar conclusion (Web-Based Education Commission, 2000).
Reports of the impact of the Internet on students’ learning processes indicate that the Internet
motivates students, that students enjoy using it, and that they take more responsibility for their
learning as independent explorers and problem solvers doing real science (Glennan, 1998;
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Rogan, 1996). Kupperman and Wallace (1998) found that developing and using a complex
system for assessing students’ writing processes, as well as their writing products, provided a
more adequate picture of the interaction between the Internet and students’ learning about
writing. A review of research on telecommunications exchange projects in schools suggests that
the impact of these projects on students’ writing skills, multicultural awareness, and job
preparation is mixed (Fabos & Young, 1999). Consistent with the view that the Internet is an
important aspect of schooling, whether or not its use improves learning in traditional school
curricular areas, schools have identified the Internet and other dimensions of technology as a
learning-target rather than a learning-vehicle. Some states have initiated statewide required
testing of students’ computer-related skills, including telecommunications. One state reported
disparities in performance among subgroups of students based on race, exceptionality, and
English proficiency (North Carolina Department of Public Instruction, 1998).

Impact of Context on Teachers’ Internet Use

The school represents the most immediate context of school-based Internet use. The school
district, community, state, and society reflect other layers of context with the potential to
influence Internet use in schools. At the school level, Ravitz (1998) found that teachers reported
more availability of technical support than curricular support for Internet integration. The
presence of a long-range plan for Internet development and use, a substantial budget allocation
for Internet development and use, and the recognition of Internet use as a priority in existing
school improvement plans were predictive of teachers’ Internet use, as were the proportion of
teachers in the school perceived by teachers to be Internet users and the number of teachers who
discussed the Internet (Ravitz). Heflich (1996) found that social relationships in the school
influenced the use of on-line computer technology, and that schools in which a culture of
professional growth prevailed and in which administrative and collegial support for the use of
this technology was present had higher access to it. Other studies have found that school
leadership that encourages and models technology use aids teachers’ use of the Internet (Gibson
and Oberg, 1997; Ravitz, 1998; Schofield & Davidson, 1997). Physical features of the school can
constrain the placement of Internet connections and computers, and affect the ease or difficulty
(and expense) of installing the wiring and other infrastructure needed for Internet access
(Schofield & Davidson, 1997). Electrical capacity may also be inadequate to accommodate the
added load that an influx of Internet-capable computers may create.

Regarding the context beyond the school, parental support for Internet integration has been
reported to aid teachers’ use of the Internet (Gibson & Oberg, 1997), and is associated with
higher access to on-line computer technology in the school (Heflich, 1996). The parental support
reported by Gibson and Oberg was related to socioeconomic status. Ravitz (1998) found that
high-Internet-using teachers reported support from school district personnel; higher education;
local community members; vendors of computer hardware, software, and telecommunications
equipment; and local businesses. Jensen’s (1998) case study of technology integration in a rural
school district reflected a significant role for higher education, the community, and the state in
the technology integration the school was able to accomplish.

Schofield and Davidson (1997) point to several aspects of the culture of teaching that their
study implicated as inhibiting Internet use by teachers, including the idea that teachers know
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more than students, and that in a well-run classroom, students sit quietly and listen to the teacher.
These researchers found that in any given classroom, some students are likely to know more
about computer technology and the Internet than the teacher, which can be threatening to some
teachers. In addition, using computers in the classroom leads to more movement and student-
student interaction. Finally, the isolation and privacy of the classroom were seen as deterrents to
teachers’ sharing computer equipment with each other.

Research Objectives

The advent of the Internet has added new dimensions to issues surrounding educational
technology. The Internet’s requirements go beyond the basic computers and software programs
that characterized schools’ systems in the 1980s—to additional software, more sophisticated
computers, telecommunications services and equipment, and infrastructure. All of these are
expensive. The Internet expands concerns about student abuse of computers and software, to
include possible plagiarism by students who turn in documents available on the Web as their
own, and access to Web sites deemed inappropriate for minors. Sifting through the resources the
Internet provides is a very time-consuming task for teachers who want to incorporate the Internet
in their teaching. Likewise, students are challenged to become efficient searchers, or waste
considerable amounts of time in unsuccessful exploration. At this nascent point in the integration
of the Internet in K—12 education, we simply need to know and understand more in order to
guide Internet integration efforts and determine their worthiness. Research is needed to assist
schools in strategically allocating limited resources to Internet-related efforts in ways that
contribute the most to significant student learning (Windschitl, 1998).

Previous research on use of the Internet in K—12 schools has focused largely on pioneering
efforts, reflecting the uneven distribution of Internet access in U.S. schools during the last
decade. Because the distribution of Internet access has very recently encompassed nearly all
K-12 schools and most high school classrooms, high schools now have the possibility of
achieving school-wide implementation and integration of the Internet. Research that examines
the implementation and integration of the Internet on a school-wide scale is needed in order to
understand its patterns, what affects it, and its consequences. Data are needed on multiple levels
regarding the implementation of the Internet in schools: Data at the classroom level can aid
understanding of teachers’ practices, teaching and learning processes, and student learning;
school-level data can aid understanding of what is entailed in school-wide Internet
implementation, what patterns emerge as schools move to this level of implementation, and the
forces and conditions that support and impede it. Research on school culture has been suggested
as an area of future research in educational technology that is likely to be productive (Woodward
& Rieth, 1997). Both classroom and school-level data can illuminate how educators and schools
mediate Internet access and use by students. Data on how Internet participation affects and is
affected by learning systems and social systems in schools can add valuable insight into the
transition process (Blanton et al. 1998). Data on teachers’ use of the Internet for professional
development and other purposes can also contribute to this understanding (Woodward & Rieth).
Data concerning the context of the school can add to our understanding of forces and conditions
that affect a school’s Internet implementation efforts but are beyond the school’s jurisdiction.
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The school-level study reported here was initiated in early 2000 to address these needs for
deeper understanding of school-wide Internet implementation. Supported by the National
Research Center for Career and Technical Education, the study focused on high schools, which
have the highest concentration of Internet connections among K—12 classrooms and the most
career and technical education programs. It is anticipated that deeper understanding of Internet
implementation in high schools will provide useful insight into the context for Internet
implementation in career and technical education programs and other high school programs

The purpose of the study was to address the questions listed earlier and the research needs
outlined above by conducting in-depth case studies of schools engaged in school-wide use of
Internet-based technologies. The objectives were to identify the following:

1. Internet-based learning opportunities potentially available to and perceived as useful to
professional educators and students;

2. Patterns of participation by professional staff and students in Internet-based learning
opportunities, including the kinds of opportunities used and the characteristics of
professional staff and students who use them to varying extents or not at all;

3. Reasons of professional staff and students for using the Internet, and specific factors that
facilitate and hinder their participation in Internet-based learning opportunities;

4. The impact of participating in Internet-based learning opportunities on student and
professional staff learning, motivation for and engagement in learning, and the teaching-
learning system within schools;

5. The impact of the school teaching-learning system and its contexts on participation by
professional staff and students in Internet-based learning opportunities;

6. Theoretical models that contribute to interpreting and explaining findings regarding the
preceding five objectives.

Research Methods and Procedures

A case-study approach was used. Five public high schools from across the United States
were chosen for in-depth study based on the following criteria:

1. A mix of urban, suburban, and rural schools. A mix of urban, suburban, and rural high
schools was sought in order to investigate how school size and context relate to the
opportunities for staff and students to use the Internet, and to factors identified as
affecting staff and student Internet use.

2. A range of student demographic characteristics. Schools with a variety of student
demographic characteristics, including schools with high concentrations of minority
students and schools with high concentrations of students from poor families, were
sought because of the well-publicized digital divide, which refers to the more restricted
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access to computers of minority and poor students compared to their white and more
affluent counterparts, and the evidence that has been reported that even when minority
and poor students do have access to computers, they are asked to do different tasks than
those their white and more affluent peers are assigned.

3. [Internet use for at least 2 years. Schools in which the Internet had been used for at least 2
years prior to the study were preferred in order to allow for the time presumed necessary
for learning and curricular integration to occur.

4. Internet use integrated across the curriculum. Some schools were nominated for
inclusion in the study on the basis of Internet usage by one teacher or in one classroom,
one program, or one grade level. This more isolated usage is more likely the result of the
interest and motivation of specific personnel than of a system-wide effort to integrate
Internet use throughout the curriculum. The latter situation is rarer and more difficult, but
also more important to understand given the focus of prior studies on smaller scale,
pioneering Internet integration efforts in schools. School-wide Internet implementation
refers to a stage of change beyond experiment and tryout, when a school expands an
innovation that has been tried in parts of the school to use throughout the school.

5. A comprehensive curriculum, including career and technical education programs, as well
as academic and general education. Some alternative schools, regional centers, and other
nontraditional schools were nominated and would have been interesting to study. It was
decided, however, that because the vast majority of U.S. high schools are comprehensive
high schools, understanding Internet implementation in such schools, varying in
demographic and contextual situations, would be especially valuable.

6. Geographic distribution across the United States. Because states differ in policies and
programs in ways likely to affect schools’ ability to acquire the computers and
infrastructure necessary for Internet access and to provide or in some way make
accessible teacher training and other supports, varied geographic representation was
viewed as important.

7. Accessibility within program resources. Geography was the primary variable used in
meeting this criterion. Some schools in remote locations that required complicated and
time-consuming travel could be included, but it was not possible to include several such
schools.

Schools were selected based on a multifaceted search process. Areas of the United States
with high minority populations were identified. Web 66 (http://web66.coled.umn.edu), a site
created by the College of Education at the University of Minnesota that registers Web sites of
schools across the United States and the world, was then explored for school districts in these
geographic areas. Schools whose Web sites reflected Internet-based projects and activity to a
considerable degree were noted. In addition, National Research Center for Career and Technical
Education site directors were invited to nominate schools that reflected Internet integration. A
consultant familiar with educational technology development on a national level was also asked
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to recommend sites. Finally, key informants involved in state- and national-level efforts
regarding technology in schools were consulted.

The list of schools identified through this process was narrowed down to six schools that as a
group met the criteria. The six schools were contacted and invited to participate in the study, and
five of the six consented to be involved. Since these five schools covered the criteria, it was
decided to include only five schools in the study and to provide a small honorarium to each
participating school instead of involving a sixth school. The five participating schools were
located in four states and included two inner-city schools, one suburban school, one school in a
community on the outskirts of a large metropolitan area, and one rural school.

Data Collection

Data were collected at each site in two phases. In Phase 1, a survey questionnaire was
provided to the entire professional staff and student body. The basic questionnaire covered where
respondents gained access to the Internet, how long they had been using the Internet, how
frequently they used the Internet, the kinds of Internet technologies they used, the training and/or
support they received, the purposes for which they used Internet technologies, their comfort with
and valuing of the Internet, and demographic information. In addition, the teacher questionnaire
asked about the classes in which they used the Internet; the principal questionnaire included
questions about the school; and the technology/media staff questionnaire asked about these staff
members’ roles and responsibilities regarding technology. Copies of the questionnaires that
contain the basic questions asked of all staff plus these additional questions are included in
Appendix A. The student questionnaire asked the basic questions and, in addition, asked about
the impact of the Internet on the students’ interest in classes and on grades. A copy of the student
questionnaire is included in Appendix B. Staff and student consent forms and survey
questionnaires were mailed to the staff member assigned by each school to coordinate the study.
On-line questionnaires were considered, but since responses were desired from both users and
nonusers of the Internet, it was decided that it was necessary to use paper questionnaires.

As soon as they were completed, staff questionnaires were returned by mail to the
researchers for review, in preparation for the on-site visit to each school. The survey
questionnaire data provided an initial picture of Internet use at each site that served as the basis
for planning Phase 2—on-site data collection. Phase 2 was viewed as an important aspect of the
study design, given the limitations that prior research on teachers and the Internet has revealed
regarding questionnaires.

Dates for the visits to each school were arranged. Interviews were requested with all staff,
where possible. Where school staffs were too large to interview all professional staff, interviews
were requested with staff members who represented a range of Internet usage, as reflected on the
staff questionnaires. Classrooms reported on the staff survey questionnaires as ones in which
Internet use was frequent were identified for videotaping. Taping times were scheduled with the
teachers of these classes, and consent forms were forwarded to these teachers for distribution to
students and their parents. The study coordinator in each school was asked to select and schedule
a few students for two or three focus-group interviews. Since project resources were not
sufficient for gathering extensive student data beyond the Phase 1 questionnaires, it was only
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possible to include a few student voices in the interview process, rather than represent the range
of the student body with respect to Internet use.

On-site visits to the schools took place between late April and early June of 2000. A four-
member research team spent 3 to 4 days in each school interviewing staff members, conducting
focus group interviews with students, videotaping classrooms in which the Internet was being
used, observing the schools’ computer facilities, and obtaining documents relevant to Internet
capacity and use in each school (e.g., technology plans, Internet use policies). The completed
student survey questionnaires were obtained during the on-site visits.

Individual 30- to 45-minute interviews were conducted with most staff who returned
questionnaires. Questions focused on clarifying information the staff member had provided on
the survey questionnaire, the uses made of the Internet, reasons for using the Internet, factors
facilitating and inhibiting use of the Internet, the impact of Internet use on teaching practices and
on student and staff-member learning, where help in using the Internet was obtained, and what
would be helpful in the future in using the Internet. Appendix C contains the staff interview
protocol. In a few cases, schedules necessitated interviewing more than one staff member at the
same time. In schools where it was not possible to interview all staff members who had returned
a questionnaire, interviews were conducted with staff whose use of the Internet varied in
frequency and type. All interviews except one were audiotaped; one staff member requested the
interview not be taped, and notes were taken instead.

Survey data were collected from 322 teachers (75% of the possible 430), 19 administrators
(which included the principal and all of the assistant principals in each school, and, in some
schools, coordinators of special programs), 18 counselors (which included all of the counselors
in each of the schools), 13 technology coordinators (which included the director(s) of technology
in all of the schools, as well as other technology staff that were employed in some of the
schools), and 10 media staff/librarians (which included all professional-level media/library staff
in four of the schools). In addition, 224 interviews were conducted with more than half of the
teachers, administrators, counselors, media specialists and librarians, and technology staff in the
five schools. Of the 322 teachers who completed and returned a survey questionnaire, 176 (55%)
were interviewed. Of the 19 administrators who completed and returned a survey questionnaire,
17 (89%) were interviewed. Of the 18 counselors who completed and returned a survey
questionnaire, 14 (78%) were interviewed. Of the 13 technology staff who completed and
returned a survey questionnaire, 8 (62%) were interviewed. Of the 10 professional-level media
staff who completed and returned a survey questionnaire, 9 (90%) were interviewed.

Of the 7,664 students in the five schools, 3,822 (50%) completed the survey questionnaire.
Thirteen focus groups of students ranging in size from 15 to 2 were interviewed—a total of about
60 students. Questions posed were similar to those asked of professional staff. Appendix C
contains the student focus-group interview protocol.
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Data Analysis
The teacher and student survey data for each school were analyzed as categorical data using

frequencies and percentages. The chi-square statistic was used to test relationships among
variables. The audio-recorded interviews were transcribed, and those for teachers and students
were coded for the first five research objectives by two researchers. The two researchers met
frequently to cross-check codes for consistency. A third researcher then identified themes within
the coded material. Responses with the same code were read in their entirety twice, key phrases
were underlined, and the responses reflecting each key phrase were listed. These listings were
then reviewed to confirm their reflection of the key phrase. This resulted in retaining some key
phrases (themes), in identifying additional ones, in combining some, in moving some responses
from one theme to another, and in the identification of sub-groups of responses reflecting sub-
themes.

Interviews with and survey data from other school staff were analyzed for background
information concerning the schools’ Internet capacity, implementation processes, history,
context, and curriculum. The interview, observation, and survey data were incorporated in a
written case for each site that detailed the patterns revealed with respect to the first five study
objectives. The survey data were also analyzed across schools using frequencies and
percentages; the chi-square statistic was used to test relationships. The final step was to examine
the data in terms of educational change theories, in order to develop a deeper understanding of
the patterns that were revealed and to consider possible explanations for and implications of
these patterns.

Findings

Findings are reported in Chapters 2-9, in relation to the research objectives. Tables contain
survey questionnaire data. Excerpts from the interviews are reported in relation to the themes
they reflect. Chapter 2 describes each school and the demographic characteristics of the teacher
and student survey-questionnaire respondents. Chapter 3 details the Internet-based learning
opportunities potentially available to and perceived as useful to the teachers in these schools, and
the patterns of participation by teachers and students in these Internet-based learning
opportunities (research objectives 1 and 2). Chapter 4 explores the reasons teachers and students
use the Internet (research objective 3). Chapter 5 outlines the factors reported by teachers and
students as facilitating and hindering their participation in Internet-based learning opportunities
(research objective 3). The impact of participation in Internet-based learning opportunities on
teachers’ learning and development, and on student learning, motivation for learning, and
engagement in learning is addressed in Chapter 6 (research objective 4). Chapter 7 covers
findings from teacher and student interviews regarding the impact of Internet use on the schools’
teaching-learning systems (research objective 4). Chapter 8 reports findings from teacher and
other staff interviews regarding the impact of the schools’ teaching-learning systems and their
contexts on Internet implementation and technology integration (research objective 5). Finally,
Chapter 9 presents interpretations of the study findings in terms of educational change theories
(research objective 6). In addition to this report, which emphasizes findings across the schools,
the case study reports that focus on each of the five schools are also available (Thomas, R.,
Adams, M., Meghani, N., & Smith, M., 2002a, 2002b, 2002c, 2002d, 2002¢). A brief document
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that lists specific Web sites that teachers and other school staff identified as helpful has also been
prepared (Thomas & Smith, 2002).

Limitations

It should be noted that the conclusions, implications, and recommendations noted at the end
of Chapters 3-9 are based on the data from the five case-study schools. Consequently,
generalizations that are made apply to those schools, and should be extended to a wider scope of
schools with caution. It should also be noted that response rates from students varied
considerably across the schools. In addition, in the two schools with large immigrant student
populations, many of whom were English Language Learners, the student data exclude many in
this group because of language facility barriers. These schools and a third school had diverse
student populations overall, however, and this diversity is represented in the student data.
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CHAPTER 2: STUDY PARTICIPANTS

The five schools included in the study varied considerably in ways relevant to the Internet,
but were also similar in other ways. Each school is described in this chapter based on school
documents, school and other (e.g., school district, state) Web sites, and questionnaires from and
interviews with administrators, technology coordinators, media specialists, and counselors.
These descriptions are followed by a description of the demographic profiles of the teachers and
students who responded to the survey questionnaires. The general pattern of data presentation
throughout the report is that data presented in tables are from survey questionnaires, and data
from interviews are marked by italicized type.

The five schools were located across the United States. They were all comprehensive high
schools serving students in grades 9 through 12. All offered academic and career and technical
education programs. All had been involved in Internet use since the mid-1990s, and some had
used the Internet since its early days—when Gopher, Telnet, and Mosaic were the means
available for using it. Internet use in all of the schools was distributed across the curriculum. The
student bodies in most of the schools reflected diverse racial and ethnic patterns, but were
especially diverse in two schools. In most cases, the schools had developed clear strategies and
goals for developing their technology capacities.

Despite these similarities, the schools also differed on many dimensions. Four of the five
were large urban schools; one was a consolidated rural school. Two of the four urban schools
were inner-city schools, one was a suburban school, and one was located in a community outside
a large urban area. Two schools focused heavily on academic programs, and in two schools,
career-oriented programs were leading aspects of the curriculum. In some cases, the state
provided important support for obtaining Internet-capable computers and the infrastructure
needed for school-wide Internet access; in other cases, the state played a minor role. In some
cases, the school district was an important source of support and stimulation for the school’s
technology development, and in other cases, the district was viewed as an obstacle to Internet
implementation. In two schools, substantial proportions of the student body were English
Language Learners; most of these students came from families who were new immigrants to the
United States. Three of the schools enrolled high proportions of students eligible for free and
reduced-price lunch; the other two schools served students from mostly middle- to upper-middle-
class families.

The Five Schools

In the discussion that follows and throughout the report, the terms technology integration,
Internet integration, and Internet implementation are used. Technology integration encompasses
incorporation of the Internet and other computer-based technologies and video technology in
teaching and curriculum. Internet integration refers to incorporation of the Internet in teaching
and curriculum. Internet implementation refers to the move by a school from incorporating the
Internet in isolated parts of the school curriculum to its use across the entire school curriculum.
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Midwest Inner City

Midwest Inner City, built to be a high-tech career academy high school, was in its 4th year of
operation at the time of the study. It had been designed for goal-focused students interested in
technology and the career-focused curriculum it offered, but had come to serve a more general
inner city student population instead. Located in the largest metropolitan area and in one of the
largest school districts in its state, Midwest Inner City was one of seven high schools in its
district. It drew students from across its school district and also served students in its own inner-
city geographic area. The school’s neighborhood, which was located close to the downtown area,
was racially diverse, but less so than the school’s student body, which reflected a “concentration
of diversity.”

Widespread availability of computers and other technology was a feature of this school. The
design of the school also featured smaller groupings of students and teachers within a large
school. The career academy and New Designs for the Comprehensive High School (Copa &
Pease, 1992) were models that had guided the design of the school. Smaller learning
communities comprised of groups of students and teams of teachers was the approach for
emphasizing transition and basic skills needs in grades 9 and 10, and focus or thematic areas was
the approach adopted to emphasize career pathways and interests in grades 11 and 12. A cross-
disciplinary team of teachers was assigned to each group of about 150 freshman and sophomore
students. This teacher team shared an office in the area of the building assigned to their group of
students. Classrooms were located in that area of the building so that the same teachers and
students remained there for much of the day. The 11th- and 12th-grade career-oriented focus
areas housed classrooms, relevant laboratories, and the focus area faculty’s office. At the time
the study was conducted, the school’s teaching staff numbered 81. The school used block
scheduling.

The challenges of starting up as a new school had occupied staff. The school’s first 4 years
had focused on creating and refining the curriculum, implementing the state’s new graduation
standards, raising students’ basic skill levels, and going through its first accreditation process.
Amidst these priorities, this comprehensive high school was determining how to formulate and
reach a vision of technology integration throughout the curriculum.

Students. The school’s diverse student body, which numbered 1,400 students, was reported
by school staff to be 40% African American, 31% Asian, 22% Caucasian, 7% Hispanic, and 1%
Native American. Students speaking a home language other than English constituted 44% of the
student body; most of these students came from families who were new or recent immigrants to
the United States. Students receiving free and reduced-price lunch comprised 65% of the student
body. The rate of student turnover in the school (the proportion of students who left or entered
the school during the academic year as a result of residential moves or other circumstances that
caused students to change schools) was almost 38%. In 1998-1999, 13% of the school’s students
received special education services. The school’s 1999-2000 student dropout rate was 9.4%.
Home access to the Internet for many students was seen by staff as limited. Staff were concerned
about the differences among students in access to opportunities outside school to gain experience
with the Internet. Staff observed that the technology skills of students whose families did not
have the means to have a computer at home were not as developed as those of their peers who
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had access to technology at home. The less skilled students were reluctant to use technology in
front of their more expert peers, which limited their skills even more. Staff reported that although
students’ technology skills were very diverse when they entered the school, by the time those
who stayed at the school were juniors and seniors, most had learned to operate computers and the
Internet.

Computer configuration. Computer labs of varying size were distributed throughout the
building. The largest were three media-center computer labs containing about 136 computers,
and intended for use by the entire school. Other smaller computer labs and study-area computer
clusters intended for use by specific 9th- and 10th-grade student groups and by specific career-
oriented 11th- and 12th-grade focus areas were located throughout the building. The number of
computers in these area labs and clusters ranged from 39 to 3. Each classroom had one computer.
In addition, each teacher had a computer—either a laptop purchased at the time the school
opened or a desktop model on their desk in their office. Almost all the computers in the school
were Internet-connected Macintosh models from 1996 or later, and a number of them had been
or were being upgraded with G3 processors. PC computers were also located in some labs and
minilabs. The school was reported to use 10 BASE-T lines, which were reported to provide slow
access when a large number of computers were logged onto the Internet at the same time. The
connection outside the school was reported to be broadband cable. Computers were connected to
a building information network that provided access to the school’s Intranet, which contained
instruction-oriented and reference material.

Technology plan and policies. When the school opened, a number of policies were
implemented that not only encouraged, but required, staff to use computers. One requirement
was to use e-mail and to check it daily. A second requirement for teachers was to use the
electronic student-data-management program employed by the district for attendance and
grading. Other policies were intended to ensure compatibility of electronic files across users in
the building. The school used ClarisWorks for anything that was communicated within the
building; this was also the program on which students learned word processing, spreadsheets,
and databases, and developed presentations. It was chosen primarily because of its relatively low
cost. It was believed that later, in their work and educational contexts, students would be able to
transfer their learning to other programs having similar functions. Although the school was
internally compatible in its use of this software, file compatibility was sometimes an issue with
other schools in the district and the district office.

A security program was used to prevent unauthorized access to computers. Students and
teachers all had individual account numbers, which they typed in during the log-on process. The
log-on process also asked the user to indicate agreement with the school’s acceptable-use policy.
The school chose this way to implement its acceptable-use policy, instead of a parental
permission process. The school also used a monitoring program that allowed a staff member to
freeze a computer if a student gained access to an inappropriate site, but did not block out any
sites. School personnel felt that the monitoring approach was preferable to a filter, which would
inevitably block legitimate sites in addition to inappropriate ones. School staff saw these
approaches as helping students learn to take responsibility for their own behavior, which staff
saw as important in preparing students for the world of work.
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The library/media center was open for 3 or 4 hours every day after school, which gave
students opportunities to use its computers beyond the school day. The school did not provide
students with e-mail accounts or permit students to access Hotmail accounts in school. Teachers
were allowed to schedule the school-wide computer labs in the library for half a period only.
With the school’s block-scheduled, four-period day, this gave teachers about 45 minutes for their
class to be in the lab. Teachers were not allowed to sign up for these labs more than 2 weeks in
advance—a policy intended to maximize the labs’ accessibility to everyone.

A limited technology budget necessitated a strategy of computer refurbishing, rather than
replacement. Staff found it difficult to have a systematic technology plan regarding computer
replacement and other technology development when little budget could be expected—at least
within school-district funding streams. Because other schools in the district had less technology
than Midwest Inner City, district technology funding priorities focused on equipping other
schools. Nevertheless, some staff indicated a need for an overall consistent direction for
technology planning for the school. Some teachers had pursued grant monies to obtain computer
equipment they saw as needed in their area.

The technology committee had developed strategy to allocate computer power where it was
needed and most used. Consequently, teachers who used their laptop or desktop computer only
for word processing, e-mail, and attendance continued to use their old computer, perhaps with
upgraded memory. In a few instances where a staff member’s work required a more powerful
computer, one had been purchased.

Technology-related personnel. At the time the study was conducted, technology personnel
included one computer technician and two assistants. In addition, one of the librarians and three
teachers maintained computer labs in their own areas. The librarian supervised the building
network, ran the security program, and maintained and supervised the library computers and
media-center computer labs. All of these personnel were involved to some extent in providing
technology support to staff and students. The minicomputer labs and study-area computer-cluster
labs were supervised by teachers located in adjacent offices and classrooms.

A technology committee was responsible for coordinating technology planning in the school.
During the 1999-2000 academic year, a group of these committee members had formulated a
policy for making computer skills part of new teachers’ evaluation. Some of the school’s
possibilities and intentions for using technology when the school opened had not been realized,
according to some staff members. Some staff saw these problems as stemming from multiple,
rather than unified, directions within the school’s technology streams. Technical support and
maintenance were being provided by several individuals who had different supervisors and
different approaches.

Curriculum. Because students and teachers were organized into small, self-contained groups
and focus areas, the school did not have traditional subject-area departments. Nevertheless, staff
occasionally referred to “the science department” or “the English department” during their
interviews. The only teachers who were physically arranged in subject-area-based departments
were in the three elective areas: art, family and consumer sciences, and technology education.
Because teachers did not necessarily see other teachers in their subject at other grade levels, or
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even at their same grade level, during their teaching day, the curriculum coordinator scheduled
subject-area department meetings in order to facilitate subject-area curriculum coordination
throughout the school. The school offered Advanced Placement courses in some areas.

Midwest Inner City did not require students to take a computer skills course, although it
offered such a course as an elective. Some staff members reported that this course was a
requirement for all students the year the school opened, but that scheduling curriculum time for it
and staff to teach it were seen as challenges. The school did offer courses leading to Cisco
certification and Microsoft A+ certification. The school’s Intranet provided an on-line tutorial
written by one of the school’s librarians/media specialists on how to use the Internet, and
provided other curricular resources for students. The school ran a summer school in which it was
reported that any student in or outside the district could enroll free of charge. The summer school
curriculum included technology courses (e.g., digital imaging), some of which were Internet-
focused (e.g., Web design).

The school was implementing graduation standards consistent with the state’s standards. This
agenda and raising the test scores of its students on basic skills were the school’s priorities at the
time of the interviews. As a result, the school’s original interdisciplinary and technology-oriented
curriculum visions had received less attention. Because the Internet was used to compile
performance data regarding the graduation standards, teachers had to be able to use it. In
addition, staff had to be able to use the Internet to track student progress on basic skills tests
because these data were available on line.

Professional development. Midwest Inner City teachers’ technology skills were perceived
by staff to vary widely. Several staff mentioned that the Internet was not being widely integrated
into teaching by teachers, and that teachers had not had much instruction for doing such
integration. A number of faculty had come to the school because of its high-tech environment.
These individuals already were skilled in using the Internet and other technology. Teachers new
to the school were required to participate in basic training on the school’s technology systems
and were paid for the time they spent in this required after-school training session. In addition,
implementation of the state’s graduation standards necessitated teacher training in using the
required on-line processes, and the state’s curriculum repository related to these standards was
seen as providing resources helpful for staff development concerning curriculum. Staff training
beyond this was voluntary for everyone. On-line opportunities were available as well as classes,
both at the school and at the district, but participation in these had been low, even though the
faculty had been surveyed for areas of interest, and training targeted to areas of highest interest
had been offered. The voluntary nature of teacher training was being questioned, and plans for
developing a more systematic approach to staff development regarding the Internet and other
technology were being formulated. Primary providers of training for teachers included the
school’s technical and library/media specialist staff.

Technology integration strategies. Midwest Inner City had been consumed with start-up
processes, including curriculum development, staff and student-body formation, basic skills
testing and achievement, and implementation of the state’s graduation standards. As a result,
technology integration had not received continued attention. The technology committee was
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working on a plan for a more systematic approach to teacher training and for making technology
skills and use part of new teachers’ evaluation process.

West Coast Inner City

West Coast Inner City was an inner-city school, with a diverse population, whose technology
developments had recently surged. One of 16 high schools in its district, West Coast Inner City
was located 6 miles from the downtown area, and was part of one of the largest school districts
in the United States. The school was built in the 1950s. At the time the study was conducted, its
teaching staff numbered 92. The school alternated block and regular scheduling every other day.

Although its school-wide technology developments were tied to a very recent state grant for
equipment and infrastructure acquisition, West Coast Inner City had been involved in
internationally recognized technology efforts in the 1980s, and had been linked to the Internet
since the early 1990s. In the 1980s, the school ran a computer-based program designed to help
students develop basic skills, and had been equipped with 250 computers. In 1992, the district
had adopted a 5-year educational technology plan that emphasized integration of technology into
the curriculum and staff development. At about the same time, some of West Coast Inner City’s
teaching staff became involved in a National Science Foundation initiative designed to
familiarize high school science, math, and technology teachers with the capacities of
supercomputers. With the help of nearby higher education institutions, these teachers helped
their colleagues in the school learn what they were learning, which included early Internet
structures and telecommunications, Gopher and telnet, as well as basic computer skills. A few
phone lines were installed to give some teachers and the media center a modem connection to the
Internet. In 1994, with the help of a grant, the media center acquired several computers and
linked them in a small network. Then, using its technology-magnet program funds, the school
acquired several computers for the science department, and teachers networked them for Internet
access. The school hired a technology coordinator in 1995.

In 1997, the school became involved in a federal Technology Innovation Challenge Grant
that its school district had received in 1995. This federal program, in effect from 1995 through
1999, was funded under the Elementary and Secondary Education Act of 1965 as amended, Title
III, Part A, Subpart 2, Sections 3136-3137 (20 U.S.C. 6346—6847). It was administered by the
U.S. Department of Education’s Office of Educational Research and Improvement (U.S.
Department of Education, 1999). The program awarded 5-year grants to a local education agency
on behalf of a consortium for the purposes of improving and expanding new applications of
technology in order to strengthen school reform, improve student learning, and provide sustained
professional development of teachers, administrators, and school-library media personnel (U.S.
Department of Education, 2001). The program supported and encouraged partnerships between
school districts and businesses, community organizations, and educational researchers in
implementing, evaluating, and documenting innovative applications of computer technologies
(U.S. Department of Education, 1999). As a participant in the activities supported by its school
district’s Technology Innovation Challenge grant, West Coast Inner City received technology-
focused training for several of its teachers, and some computer equipment and infrastructure.
Shortly thereafter, the state initiated a state version of the federal Technology Innovation
Challenge Grant program as a result of receiving a U.S. Technology Literacy grant. The federal
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Technology Literacy funds awarded grants to states for teacher training, modern computers,
connection to the information superhighway, and integration of software and on-line resources
into curriculum (U.S. Department of Education, 1996). With the help of this second grant, the
district extended the work of the first grant to include additional teachers and schools, and
provided PowerBooks, computer projectors, and a SMART Board to West Coast Inner City. (A
SMART Board allows computer icons and commands projected on it from the computer screen
to be manipulated from its surface.) By the 1999-2000 school year, with additional help from a
local referendum that provided infrastructure and a very recent state grant to West Coast Inner
City that provided computers, every classroom at West Coast Inner City was connected to the
Internet through the school district’s Wide Area Network.

Students. The school’s 1,600 students were divided almost equally among Hispanic (28.1%),
African American (21%), Indochinese (20.7%), and White (20.4%) groups, with the remaining
10% made up of Asian (3.2%), Filipino (4.8%), Native American (1%), and Pacific Islander
(0.8%) students. The families of many members of the diverse student body were part of the
rapidly growing communities of new immigrants in the city. Approximately 30% of the students
were designated as English Language Learners, and some of the new immigrants who came to
the high school reportedly had never been to school before. About three quarters (74%) of the
students qualified for free or reduced-price lunch. The student turnover rate (the proportion of
students who change schools during the year) was reported to be 10-15%. About 8% of the
school’s students received special education services. Between 1993 and 1997, the school was
reported to have reduced its student dropout rate from 11-12% to 3—-4%. About 400-500
students were enrolled in the technology magnet program that the school provided within the
district.

Computer configuration. All of the school’s classrooms and instructional areas were
Internet-connected—some as recently as a month or two before the interviews for the study took
place. Teachers had at least one computer in their classrooms. Some teachers who had been
involved in the district’s grant projects had two or more (as many as eight) computers in their
classrooms, all or most of which were Internet-connected, and some had a laptop computer for
their own use, as well. Teachers who had not been involved in the earlier projects typically had
only one computer in their classroom that had been provided by the very recent state grant. In
addition, a scanner and a laser printer had been purchased for each classroom. A dozen
computers were also available for teachers’ use in a teacher workroom off the media center.

Students had access to the Internet on the computer(s) in their classrooms and in two central
spaces—the media center, with 10 computers available to students, and a school-wide computer
lab containing 30 computers. These two central facilities were typically open before school,
during lunch, and after school for students’ use. At the time of the study, however, the computer
lab was not staffed, so it was unavailable to students unaccompanied by a teacher. The school
also had a mobile cart containing 10 wireless Macintosh iBooks that teachers could schedule to
bring into their classrooms for student use. Some classrooms had a significant number of
computers for student use. The business education and technology education departments had
had 30 or more computers in some classrooms for several years because software was central to
their curriculum. In some of these classrooms, the computers were Internet-connected.
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Macintosh computers predominated throughout the school, but PCs had been obtained for some
spaces.

Technology plan and policies. The recent state grant application process required both a
technology plan and a plan for evaluation that specified the increase in students’ learning
performance to be achieved. Getting all classrooms equipped with at least one Internet-
connected, multimedia-capable computer, a laser printer, and a scanner was a goal, along with
increasing the number of computers available to students in the media center. The school
planned to purchase two additional carts containing 10 iBooks each, reflecting the priority they
had come to place on these portable machines rather than desktop models, based on their
experience with the one cart. The flexibility of the moving cart, the convenience of the wireless
computers, and their durability, which reduced the need for repair, were all factors cited as
prompting this plan.

Getting all teachers trained to operate the computer, use the Internet, and develop WebQuests
(a model for Internet-integrated curriculum) was another goal. Beyond these major pieces, the
plan included other equipment items that the school or specific programs needed. Some of these
were computer-related, and some were video-related. Staff reported that teachers who used the
technology that had been provided were given priority when further opportunities to acquire
equipment and training arose. Subject-area priorities for integrating technology into instruction
were reflected in the school’s technology plan: English and science in year 1, social science and
math in year 2, and all other subjects in year 3. Despite these priorities, individual teachers, more
than subject matter, seemed to determine how quickly technology integration happened in their
classes.

The school district had incorporated technology in its systems and work procedures to a point
that required administrative staff to use it. This required use had built administrators’ skills and
comfort in using the Internet. The school district’s student network-responsibility contract was
signed by both students and their parents. Students did not have e-mail accounts, but district
policy allowed them. The district maintained a filtering system to block students from
inappropriate sites. The school technology staff had the ability to monitor students’ locations on
the Internet and take students off sites deemed inappropriate. The school’s staff handbook clearly
stated that students guilty of plagiarism, including the copying of computer accessed documents,
would receive a zero grade on the assignment with no makeup allowed.

Technology-related personnel. Until 1995, teachers functioned as technology staff with no
formal designation as such. Sometimes they were given a teaching assistant, but none of their
own time was designated for the role. The technology coordinator hired by the school in 1995
provided technical support to both students and faculty, did the troubleshooting and installation
on computer equipment related to grant projects, and had teacher training responsibilities. Before
spring semester 2000, a college student-worker had supervised the school-wide computer lab and
helped process students’ acceptable-use policy forms, but had not been replaced after leaving the
position. A steering committee composed primarily of teachers who had participated in the
district grant projects helped the technology coordinator oversee the recent state grant project.
This group also provided informal peer assistance to other teachers and responded to requests
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that came across the technology coordinator’s desk. The district’s technology personnel could be
called on to deal with problems that could not be solved on site and to assist teachers with
technology integration questions and problems. E-mail administration was also provided at the
district level.

Curriculum. The school district required every student to take a computer literacy course in
the middle school, so the high school did not require such a course. The school did provide such
a course that met this graduation requirement, however, for students who came from other school
districts. Since the computer literacy requirement had been instituted in the middle school,
students coming to West Coast Inner City had more developed technology skills than in the past.

West Coast Inner City’s approach to technology integration had a strong curricular
orientation. The preferred approach to helping students develop computer skills was to make
technology integral to instruction in all areas. Students were to be assigned content-driven
projects that required them to use technology to create a product (e.g., Web page, multimedia
presentation, video production). All seniors were required to do an exhibition of their work,
preferably incorporating technology in the presentation or in the project itself. The roots of the
school’s curriculum-focused orientation toward use of the Internet seemed to be in the district’s
federal technology project, which reflected the belief that students should not be left to wander
on the Internet on their own, but should receive specific guidance about where to go, what to do
when they got there, and why it was worth doing. This project had produced a database of
lessons in a range of subject areas that required students to use technology. Many of the lessons
were interdisciplinary. This lesson repository was available to teachers for use in their teaching,
and also provided examples to teachers interested in developing their own Web-based lessons.
The lessons were designed according to a model aimed at ensuring a consistent level of quality
and standards-based lessons.

The school’s curriculum reflected the district’s system of magnet programs and the state’s
provision for occupational training in high schools. These programs, part of the School-to-Career
(vocational) program, received federal Carl Perkins money to support some aspects. Academic
and technical subjects were integrated through team teaching and infusing English, math, and
science into technical courses. Students in these vocational programs were encouraged to use e-
mail to communicate with high-tech companies in the city that the school had partnerships with
and to visit these companies. An exploratory magnet was offered for 9th-grade students.
Advanced students developed occupational skills leading toward employment through both
classroom and job experience. Full-time magnet students were able to meet graduation
requirements and enter community college, university, and technical programs related to their
magnet program focus area. Another occupational education program overlapped curricularly
with the magnet program, but served students ages 16 to adult. The school’s student handbook
encouraged both students who were college-bound and those who were work-bound after high
school to consider the courses offered through this state-funded program.
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Professional development. Teachers’ computer and Internet knowledge and skills varied
widely. School technology staff had learned that it was not easy to accurately determine
teachers’ level of knowledge and skill through surveys because teachers’ responses on such
surveys did not reflect their true skill levels. Those with greater skill underestimated their
capacities, and those with less skill overrated their abilities.

Beginning in 1997, the school’s participation in the district’s federal Technology Innovation
Challenge Grant project provided the opportunity for 20% of West Coast Inner City’s teachers to
be trained in summer and school-year workshops by a university faculty member to develop
Web-based curriculum modules according to a specific process and set of standards. These
workshops were held at the university where the faculty member worked. Teachers were paid for
summer training time, and received computer equipment to allow them to use what they had
learned and created in their teaching. In this training, teachers learned how to make a good Web-
based lesson in terms of instructional design, while also making it user-friendly. The teachers
were exposed to Web-based curriculum modules developed by teachers in all disciplines, which
inspired some teachers to collaborate in designing interdisciplinary modules. The curriculum
modules that teachers were required to develop during this training were shared with all
workshop participants and also placed on the school district’s Web site as examples for other
teachers to use and learn from. Some West Coast Inner City teachers participated in additional
mentor training that was also offered through the federal project, which prepared them to help
other teachers learn the Web-based curriculum module development process. With or without the
mentor training, the pool of teachers trained through the federal project became a core faculty at
West Coast Inner City for training other teachers.

The school’s recent state grant required that all West Coast Inner City teachers be trained.
The teacher training model used in the district’s federal project was adopted as the basis for this
training. With the help of its state grant, the school released all of its professional staff who had
instruction-related roles from their responsibilities for 6 full days of the 1999-2000 school year
in which 36 hours of computer, Internet, and technology-integration curriculum training was
provided on a staggered schedule involving one sixth of the staff at a time. The training was
provided by the technology coordinator, assisted by the teachers who had participated in the
earlier federal project. A school district facility and a nearby college facility were used for this
training. Staff were given about 2 weeks between training days to have time to process and
experiment with what they had learned. The grant required that teachers, and ultimately students,
learn six basic computer skills, including word processing, e-mail, Internet research and retrieval,
using courseware, using spreadsheets, and electronic publishing. Part of the 36 hours of training
was spent in having teachers from different departments work together to create interdisciplinary
approaches to teaching and technology integration. The training materials from all six training
sessions were posted on the school’s Web site, as well as included in a notebook given to
teachers. The curriculum modules that teachers developed were also placed on the school’s Web
site as examples from which other teachers could learn.

In addition to the grant-sponsored teacher training, the school district offered educational
technology workshops and classes for teachers. Educational technology was also a component of
the district’s School to Career training, which sought to help all teachers think in terms of
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connections between their subjects and careers. This training involved teachers from all subject
areas, not just vocational education teachers. The school district had also begun to institute a
system of satellite transmission of professional development offerings to schools. West Coast
Inner City was equipped with two-way technology and could receive these satellite
transmissions, and teachers could interact directly with the instructors of these sessions or e-mail
questions.

Sending its core of mentor teachers to instructional technology conferences was a goal of the
school. Additional summer programs and institutes supported by private funds and the county
education office helped teachers in West Coast Inner City’s geographic region develop their
technology understanding and skills. One of these required each teacher who participated to
make a commitment to teach what they learned to 10 other teachers back at their school.

Technology integration strategies. As already discussed, this school’s efforts to integrate
technology were clearly curriculum-focused. The school combined the opportunities and
resources it had available with new ones it was able to generate.

We’ve used several resources. We used funding sources of Title I funds. We are a magnet
school. We used our magnet funds. We also used our general allocation funds. We
combined those, and that provided us a lot of the support that we needed. The grants
were the other major source of the funds that we needed.

The state’s willingness to use its surplus revenues in the late 1990s for upgrading and adding
technology in the schools was an important benefit for West Coast Inner City. The school’s
faculty and technology staff also used resources made available by higher education institutions,
including the Supercomputer Program, a university professor’s model for Web-based curriculum
development, and use of university and community-college computer facilities.

Another strategy was combining opportunities in a cumulative way so that one project and
one staff-training effort built on another. The federal project had allowed technology staff to
learn about what it takes for teachers to develop Web-based lessons—how much time, what kind
of support—and how to plan workshops for teachers. This learning was then used with the state
grant to expand and elaborate on what had been accomplished in the earlier federal project. West
Coast Inner City’s approach to technology integration was comprehensive. All staff with any
instructional responsibilities were trained. Staff used technology as an avenue to broader
educational reform, such as integration of curriculum in interdisciplinary approaches and
changing ways of teaching toward more active learning on the part of students. Another strategy
was “encourage, don’t force.” The federal project invited and encouraged participation by
teachers. The state grant project provided substitutes, in effect requiring teachers to attend the
training, but once there, teachers were encouraged, rather than required, to try things.

It took a lot of writing notes, and encouraging, and saying it’s okay, and not forcing.
That’s the big thing, not saying, “You will go to this and you will do that,” but just,
“Well, why don’t you try it?”
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Making training an opportunity to build colleagueship was a sixth strategy. The school-wide
teacher training required by the state grant, as well as the federal project-sponsored training,
allowed teachers from different curricular areas to get to know each other, to work together, to
develop familiarity, and to discover common interests. By grouping together people who didn’t
know each other, and by having teachers spend significant parts of each training session working
with members of other departments, the training laid groundwork for subsequent collaboration
among staff. Helping staff change mind-sets and see new possibilities was a strategy in constant
use. This process went on over time. It was embedded in the day-to-day decisions that were
made and the conversations about them. Over time and with experience in facing challenges,
new insights emerged:

You kind of have to break them out of that and then they find new ways to do things and
start thinking a different way. . . . just the little things that they feel they have to do, and
they can’t do, and they have to find another solution. Then they realize, “Well, maybe |
don’t have to have this printed, and so if I don’t have to have it printed, maybe I don’t
have to have them write a paper. Maybe they can do a poster; maybe they can do a Web

page.”

A strategy that was used to get teachers involved in the federal project was to focus on
teachers’ interest in curriculum development and training, not on hardware. Teachers’
commitments to participate in the training were obtained before it was revealed that they would
be able to have a computer, as well. This helped to assure that teachers were interested in what
they were going to be able to learn, not just in having a new piece of hardware. Finally,
providing teachers with 6 full days of training for which a substitute was provided and the
schedule of interspersing 2 weeks between training days allowed time for staff to learn, to
experiment with and practice new learning, to begin to integrate it into their practice, and to
generate questions regarding it.

Midwest Rural

This consolidated pre-K—12 school district was located near a small rural village in a
midwestern agricultural area. The school district was formed in 1989 during a crisis that included
a threat by the state to close the village’s newly constructed school due to low student
achievement. A new superintendent oversaw the consolidation and brought the belief that
technology integration could spur effective teaching and student achievement. A profitable
company located in the district generated resources that aided the development of this
technology-infused school. After starting with some Radio Shack and Apple II computers, the
school district got its first network in the early 1990s, and has had access to the Internet since
about 1993. Acquisition in the mid-"90s of newer equipment and wiring to accommodate higher
speed data transmission encouraged some teachers to create Web pages and Web-based
instruction beginning in 1996. By 1997, the school had access to a T1 line for Internet and
compressed video classrooms, and a student-to-computer ratio of 2:1—the lowest student-to-
computer ratio of all the schools studied. Midwest Rural was one of six school districts in the
state involved in a consortium that in 1997 received a federal Title III Technology Innovation
Challenge Grant. As technology-based economic opportunities for students rose and exceeded
the number of students who could fill them, community members took notice, and community
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attitudes were reported to have evolved from the view that the children’s futures were to remain
at home and care for family members, to support for education that might lead children away
from home. As student achievement improved over the years, the crisis between the school and
the state abated.

Students. The high school student body in grades 9—-12 numbered approximately 100
students—47% Native American and 53% Caucasian. Half of the high school students (49%)
were eligible for free or reduced-price lunch. The graduating class each year numbered between
20 and 25 students. Between 1989 and 1999, the proportion of graduating seniors who enrolled
in post-high-school education grew from 33% to 95%, perhaps reflecting the changed attitudes
toward children’s futures mentioned above.

Computer configuration. The school district’s goal was to implement a distributed-
computer-configuration model throughout the school building, with several Internet-connected
computers located in each classroom, grades pre—K through 12. Consequently, teachers and
students had access to the Internet on four or five computers located in each classroom. One
computer per classroom was the teacher’s.

A 100-megabit switched environment with superservers was in place at the time of the study,
in the spring of 2000. The school was exploring the possibility of an arrangement with a nearby
community college that could provide wireless access to the Internet. That college was one of 42
hub sites in a statewide telecommunications and information network system providing high-
speed communications to public schools, postsecondary education institutions, public libraries,
government and court systems, the health care system, and research programs. This network,
which used fiber optics and wireless technologies to transmit video, voice, and data, was the
result of a partnership between the state and private telecommunications companies, and allowed
negotiation of reduced rates and use of established, private communications networks.

Two building additions included computer lab space to supplement the distribution of
computers in each classroom. One computer lab contained 16 iMacs; another contained 25
Gateway PCs. Another classroom, in which computer applications was taught, had 20 Gateway
computers. To address the issue of students’ lack of home access to a computer and the Internet,
the school board decided to purchase iBook laptops for the freshman class during the 1999-2000
school year. These laptop computers were assigned individually to students for the academic
year with the intention that the students would take them home and bring them to school each
day. Based on this experience, iBooks were purchased for all high school students in the
2000-2001 academic year. This was a major step in the school’s plan to move toward a wireless
environment. A few teachers also were assigned an iBook laptop, and for other teachers, the
school had laptops that could be checked out during the year and for the summer.

Because several computers were available to students in each classroom and in computer
labs, the school library had no more computers than the classrooms, and was not used as a
facility for providing computer access to large groups of students. The library was reported to
have reduced its collection of books and other print materials for high school students as
students’ use of the Internet for obtaining information had increased. The library’s holdings were
maintained on a file server and networked to all computers in the school. A separate media
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center housed a radio broadcast studio, several video cameras, and video editing and production
equipment that students and teachers used for video work related to Web-page and Web-site
development.

Technology plan and policies. It was reported that since 1990, Midwest Rural had
earmarked an average of $200,000 per year in the school district budget for technology. The
school had benefited from the federal E-rate monies made available to schools (based on a
school’s level of eligibility in the federal free and reduced-price lunch program) and libraries by
the Telecommunications Act of 1996, to help ease the cost of telecommunications services and
equipment (Puma, Chaplin, & Pape, 2000). Through this program, Midwest Rural was eligible
for a discount of 80% on Internet access and other telecommunications services. Since the
school’s telecommunications network was already developed before the E-rate opportunity
became available, the school was able to use its E-rate money to upgrade, replace, and further
develop components of its network.

Participation in the E-rate discount program required participating schools to have a
technology plan, including a vision of technology integration into the curriculum, a mission in
which technology played a role, an inventory of technology resources, descriptions of how the
school would use technology to support student learning and how staff development would be
supported to enable staff to use technology effectively, and a plan to assess the impact of using
technology. In Midwest Rural’s plans and policies, staff described the school’s approach to
technology as student-need-driven, which translated into software- and application-driven. The
school’s decision-making process was described as choosing curriculum and software first, and
then choosing hardware.

High school students were provided with e-mail accounts. Students’ messages were
monitored, which school staff believed was necessary. Technology staff also used a monitoring
system to check the computer screens of users and close down a user’s computer if an
inappropriate site was discovered. In addition to the monitoring system, the school had recently
installed a filtering system to prevent students from accessing inappropriate sites in response to a
case of inappropriate use by a student.

Midwest Rural’s computers were cleaned, and some were upgraded, each summer. Old
computers that lacked the capacity needed for the school’s uses were sold at auction every 2 or 3
years. The school made the Internet accessible to the community by allowing community
members to establish dial-up access accounts that enabled them to dial in to the school’s servers
24 hours a day, 7 days a week. Community members, as well as students and staff, could use the
library’s computer workstations.

Technology-related personnel. Two full-time technology coordinators provided technical
and curricular support, network maintenance, and teacher training. One, an information systems
director with a background in computer-related businesses, had primary responsibility for the
network and related systems. The other, a director of technology, provided the bulk of
curriculum-related assistance to teachers and students. This individual was a former teacher
whose interest and skill development in computer technologies led to a career-role change. In
addition to assisting teachers and students, these individuals also helped community members
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experiencing computer problems. The technology coordinators were housed in the media center
and supervised this facility. They did all the computer cleaning, repair, and upgrading, with the
help of several students who had received training in the needed procedures. The two technology
coordinator positions in relation to the number of students and teachers gave Midwest Rural the
highest ratio of technology staff to teachers and students of the five schools studied.

A school committee made software purchase recommendations. The school board had
recently formed an Internet Committee comprised of community members, as a result of the
incident of inappropriate use mentioned above.

Curriculum. Midwest Rural’s 4-year high school curriculum included agriculture, art,
business, computer applications, English, family living and home economics, foreign language,
math, media production, music, physical education and health, science, social studies, and
technology education. A district-wide gifted program was provided, as was a special education
program. During high school, students had to take a minimum of 14 required units, one of which
was computers. Students took the basic computer applications class that met this requirement
during their freshman or sophomore year. Those with sufficient skills could take a more
advanced course instead. At the time of the interviews, a networking certification program was
being considered as a possible future offering. Offering such a program to community members
through community education was also seen as a potential direction for the school.

The school had technology goals for students at all grade levels and for staff. The goals
focused on integrating technology learning throughout students’ curricula and using technology
in learning course content. Midwest Rural assessed its students’ computer literacy through
observing their ability to meet these classroom requirements, and through surveys and tests.
Science curriculum was placed on students’ iBook laptops, and had replaced the use of textbooks
in some science subjects. Students were expected to submit assignments via computer transfer in
a number of their classes. Students in several classes posted their work on the Web, and students
were involved in creating Web sites for the school’s student clubs.

The school’s successful grant writing had expanded curriculum opportunities for students. A
careers grant provided staff who worked with students in career and high school and post-high-
school education planning. Other grants had provided special technology-focused opportunities
for gifted and talented students, including a computer lab for use by these students. The
Technology Innovation Challenge Grant that the school and its consortium of partners received
provided an opportunity to create technology-based curriculum to help students develop skills
included in the state’s academic standards.

The school’s long-term technology emphasis affected student responses on state standardized
tests. It was reported that most of the school’s students did poorly in one language arts section of
a test that contained questions on the card catalog in the library. Midwest Rural students had
been accustomed to doing on-line library searches, and many had not used a card catalog. This
led the school to set up a traditional card catalog in the library to help familiarize students with
what they were being held accountable for knowing on the standardized test.
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The school had an interactive television classroom, which gave it the potential to expand
curriculum available to students by bringing in courses from other schools. The school also used
this classroom to allow students from other schools to take classes taught by Midwest Rural
teachers, and to bring college courses to community members and Midwest Rural students who
were eligible to enroll. Adult community education classes were offered that used the school’s
computer facilities to instruct community members in basic computer operation and software
package use. These classes were typically taught by school staff members.

Professional development. For almost a decade, Midwest Rural sent students home at noon
on Fridays so that every Friday afternoon could be devoted to teacher training, which mostly
focused on the use of technology. Special permission had been requested from the state for this
release of classes. The school’s provision of teacher training every Friday afternoon came about
as a result of inquiries by administrators into why teachers were not using the technology the
school made available to them. Teachers responded that their teaching role left them little time
for learning to use the new technologies, and that they would need more than “learning on their
own” opportunities. The technology coordinators conducted much of the training, but teachers
who had developed expertise in using various technologies also provided teacher training during
these sessions. In addition, a considerable amount of teacher training was done on a one-to-one
basis, and the school made books, magazines, software program manuals, and training
videotapes available for teachers to use on their own. The school also encouraged teachers to use
the technology training and information available at several Web sites.

The school had identified a detailed listing of six levels of teacher technology competency
goals and, at the time of the interviews, plans were being implemented for including technology
competencies into the criteria for teacher evaluation. The technology competency criteria were
framed in terms of what teachers should be able to do and help their students learn to do, and
included use of software programs, the Internet, video and computer-related equipment,
electronic grading and attendance systems, and incorporation of Web-based resources and
processes in teaching. Midwest Rural staff members self-evaluated their technology skills at the
beginning of the school year and had the opportunity to develop those they felt were lacking
during the Friday training sessions.

The school also provided technology training for staff in other schools, who also often came
to observe Midwest Rural’s use of technology. The school’s interactive television classroom also
enabled Midwest Rural teachers and those from surrounding schools to enroll in college classes
for continuing education, or to pursue a graduate degree. Colleges sometimes brought their staff
and student teachers to observe the use of technology at Midwest Rural:

I don’t know what college it was but all [the] instructors came in and they pulled [up] in
a Greyhound bus. And then the state university brings all their student teachers up here
during the year. They’ll pop in and observe us.

Technology integration strategies. The school staff was deliberate and strategic in its
approach to accomplishing technology integration. The general strategy was described as (a)
making sure that teachers have equipment, (b) giving them a reason and a need to use it, (c)
providing training so they know how to use it, and (d) recognizing and rewarding their efforts.

32 National Research Center for Career and Technical Education



Internet Integration in High Schools

The school district had obtained grant-writing services through a county-based organization in
order to seek additional resources for implementing its technology vision and these strategies. It
had been successful in obtaining both state and federal grants totaling about $5 million.

Computerizing the attendance and grading systems—systems that teachers must use every
day in doing their work—gave teachers reasons to use computers. Requiring teachers to check
their e-mail three times a day and use it for communication purposes provided more reasons.
Putting school policies and the school calendar on line necessitated use of the school’s network.
Since teachers needed to know how to use computers in order to use these systems and find
information they needed, they attended training. Making training part of the school day assured
teachers’ participation, and gave them time to integrate their learning into their teaching and
curriculum. Adding technology use to the teacher-evaluation system was also seen as
encouraging teachers’ technology use and participation in training. To recognize and reward
teachers’ efforts, teachers were encouraged to present their technology integration work at state
and national conferences. The school provided substitutes, paid teachers’ travel and conference
expenses, and paid teachers a stipend of $200 for a state presentation and $300 for a national
presentation, in recognition of the time and effort these activities required. Students, too, were
recognized for their technology accomplishments; they were invited to demonstrate their work
for groups touring the school, at technology conferences, and at state legislative hearings on
technology in the schools, some of which were televised.

Other strategies the school pursued included hiring teachers who were open to learning to use
technology, and connecting them with a technology-using veteran teacher as a mentor. As
teachers developed their technological expertise, some taught courses at nearby colleges and
some moved into technology-oriented jobs in higher education. The school leadership took a
positive view of this pattern and focused on the good service these teachers had given during
their years at Midwest Rural, where they had received the training that prepared them for such
opportunities.

Furthermore, Midwest Rural sought to foster a technology-friendly environment in the region
and the state. The school’s efforts to inform the community about technology, provide access to
technology for community members, and train community members to use computer technology
were strategies that addressed this goal. In addition, whenever possible, the school provided
training to other school districts that requested it and hosted tours for regional, collegiate, state,
national, and even international groups. Hosting statewide conferences that involved school
personnel from across the state, state-level education personnel, and legislators, and establishing
a statewide technology administrators group were other strategies that supported this goal.
Finally, school staff participated in national policy efforts designed to influence technology
integration in the schools and maintain its funding.
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West Coast Community
This high school facility, built in 1966, was the only comprehensive high school in its school

district. Located in a midsize college town, but close enough to one of the largest population
centers in the United States to almost be considered a suburb, the community was characterized
by a degree of diversity in its population and above-average per-capita income. More than three
quarters of community members 25 years and older had completed at least some college. The
school enjoyed the community’s respect for education and contributions of energy, time, and
funds. The community was perceived as technologically astute and interested, and as having the
means for getting involved in technology. The school district owned and operated a private
broadband data network using infrastructure donated by a local television station, which saved
more than $13,000 in recurring telecommunications costs per year. In return, the school provided
the television station with a national test bed for broadband cable technologies. The school
maintained Web pages for various community and school-related groups and functions. School
staff made their expertise in areas such as network design and Web page development available
to parents and community groups, and high school faculty members also taught a computer skills
course for adults in the community. The school provided consulting services and advice to
surrounding school districts, and maintained guest network access accounts for their faculties.

The school had been recognized for excellence at both state and federal levels. The school
ranked 9th in the state’s system of high school rankings based on academic criteria. It had
received an Excellence in Education Award from the U.S. Office of Education as a National
Exemplary School, and had received the Blue Ribbon School designation from the U.S.
Department of Education (Office of Educational Research and Improvement, 2000). It had also
been given a high ranking in Newsweek magazine’s Advanced Placement poll.

The school’s governance structure was site-based management. A school site council worked
with school staff to develop a school plan (which specified how the school intended to meet
student needs), update it annually, make decisions about school improvement, and coordinate the
work of other governance groups. The school site council also approved departments’ curriculum
integration plans (which indicated how technology would be integrated into the curriculum).
This coordinated governance structure incorporated technology decisions into the overall
decision making of the school and brought specific attention to technology issues, plans, and
initiatives. The council, composed of staff, students, and parents, had supported using a
considerable portion of the school’s state funds for technology. The district’s technology staff
had created further opportunities for the school to develop its technology through grant writing.
The school’s current administrators included individuals well-versed in computers; one had been
using computers since 1982, and another had worked for IBM.

The school’s involvement in computer education had more than a 20-year history. Its first
computer efforts were “assemble your own” computers constructed from kits by faculty and
students in science classes in the 1970s. These early computers were used to teach computer
science and programming. Computer education soon moved beyond the science department,
when learning computer skills was made a requirement for all students at the school. Even with
25 or 30 computers at the school, this graduation requirement for 400 seniors was a challenge to
implement. In the mid-1980s, a state-sponsored occupational program enabled the school to

34 National Research Center for Career and Technical Education



Internet Integration in High Schools

acquire more computers and expand its curriculum in computer science. By this time, the school
had also added more faculty who were knowledgeable about computers from experience in
business and industry, or who were curious and self-taught. These faculty taught science, math,
and English. A few years later, the original computer lab with the computers built by students
and faculty was replaced by a Macintosh lab, and in 1989, the English department received
funding to put in a computer lab for teaching writing courses.

As time went on, the school placed the computer course required for graduation earlier in the
high school curriculum, and finally the district moved it to the intermediate school. In the early
1990s, West Coast Community became involved with the National Science Foundation’s
Supercomputer Project for Educators. This led to a cooperative arrangement with the
community’s colleges for Internet access. A new teacher workroom created in 1992 made
networked computers available for teachers’ use and exploration. During the same year, the
school received a state grant that allowed science classrooms to be equipped with computers and
networked. As a result of these efforts, other instructional departments became interested in
obtaining equipment and network connectivity. The school used state funds to respond to these
requests. The site council, who reviewed, approved, and coordinated plans for expenditure of
these funds, helped to coordinate the school’s technology acquisitions. Departments were
encouraged to develop long-range, comprehensive, multiyear projects and to write proposals for
use of these funds.

In 1993, the school provided dial-up access to its network from home for students and
faculty. The school initiated a Web server in 1994, which was reported to have been the first
K-12 education Web server in the state, and the fourth such server in the United States. In
subsequent years, the network was expanded to every classroom, three computer labs, and the
library/media center with the school’s state funds, state-sponsored occupational program funds,
and Carl Perkins funds. Foundations also contributed some funds for computers and related
purchases, and parents and local businesses donated money and computers they were discarding.
The school had staff with the technological skill to upgrade or rebuild donated computers. This
expertise had helped the school to get maximum benefit from its technology investments and the
donations it received. Equipment and infrastructure had been pieced together so that older
equipment and wiring remained useful beyond its average life.

By 1997, the school had connected all of its rooms to the network, and most classrooms
contained at least one computer. More than 200 computers in the school provided access to the
Internet. Both T1 lines and broadband connections were being used. West Coast Community was
the district’s server resources center, and functioned as the gateway to network connectivity for
the other schools in the district.

A state grant awarded in 1998 gave the school the opportunity to move from its refurbished
computers to state-of-the-art computer and Internet technology. This 4-year state grant program
provided funds for technology infrastructure, equipment, curriculum resources, and teacher
training to one fourth of the state’s schools each year, and ongoing funding in subsequent years
for technology support, continuing staff training, and maintenance and upgrading of systems.

National Research Center for Career and Technical Education 35



Internet Integration in High Schools

Students. Four major groups were represented in the school’s student body: 57% White,
17% Hispanic, 12% Asian, and 10% African American. English Language Learners constituted
approximately 7% of the student population. About 14% of the student body was eligible for free
or reduced-price lunch. A dropout rate of 0.4% was reported for 1998-99. More than 500 (a little
more than one fifth) of West Coast Community’s 2,213 students participated in vocationally
centered course work, which led to careers or post-high-school education at colleges or technical
schools. Approximately 85% of its students attended 2- or 4-year colleges upon graduation.
Students’ academic performance was described as above average, with SAT scores ranging from
19 to 48 points above state and national averages.

From teachers’ perspectives, students’ technology skills had become increasingly varied as
the computer skills graduation requirement had been moved out of the high school and into
earlier grades in the district’s curriculum. Students at the school had access to the Internet in
some of their classrooms on one or more computers, and in the library/media center. Depending
on the courses in which they were enrolled, they might also have access in three other computer
labs—one in business education, one used by the yearbook and school newspaper staffs, and one
used in occupational program courses.

Computer configuration. The 1998 state grant provided the school with an opportunity to
refurbish its technology. By the spring of 2000, the infrastructure had been upgraded throughout
much of the school, including replacing the old underground wiring that had been in place since
the early days of the school’s network. A Local Area Network composed of gigabit fiber-optic
connections to dedicated, switched 10/100 megabit Ethernet service had been installed in every
room at the school. The school’s broadband connection made Internet connectivity fast in areas
where it had been installed and that had newer computers. Access was slow in areas that still did
not have broadband and that had older equipment.

The student-to-computer ratio at the school was reported to be about five- or six-to-one. All
classrooms were reported to have computer access and Internet connectivity. Some classrooms
had more than one computer. These multicomputer classrooms ranged from rooms with 2
computers to 15 or so, and were located in various departments. Not all of the computers in
multicomputer classrooms were necessarily Internet-capable or connected to the Internet,
although more than 350 computers on campus were reported to be directly connected to the
Internet. Computer purchases and Internet connectivity of instructional spaces were ongoing
during the 1999-2000 academic year and were scheduled to continue during the 2000-2001
academic year. Several laptop computers were available for teachers to sign out. The school had
a SMART Board and two projectors that teachers could check out from the library/media center.

The 1998 state grant had been used to equip a school-wide computer lab in the library/media
center with 25 new networked iMacs. These new computers were placed in a special space so
that classes in which all students needed to use a computer station could be scheduled in the
space. The library/media center was open before school, at lunchtime, and after school to allow
student and teacher access on an individual basis. A second computer lab with 33 Macintosh
computers had been created 2 years earlier with computers described as “cast-offs.” This lab was
used intensively by students working on the yearbook and the school’s on-line student
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newspaper. A third computer lab, the business education lab, was also about 2 years old, and was
equipped with about 35 PCs. The school’s fourth computer lab was provided by the state-
sponsored occupational program, which offered computer technician and applications courses
during the day to high school students and adults. Only the library/media center lab was available
for use by programs throughout the school.

Technology plan and policies. The school district had an educational technology master
plan for 19962001 on file. Provisions of the district’s master plan were evident throughout West
Coast Community’s own technology plans, technology committee structure, and technology
personnel structure.

The school’s 1998 state grant application stated that an objective of the school was to
“change the tone of our institutional culture from being tentative in its regard of technology to
one where technology is integral.” To achieve this goal, the school was using the grant money in
three major areas. First, updating and expanding infrastructure to make a high-speed network
available to every classroom, office, and public space was a priority. A “fiber optic backbone
with multiple, switched Ethernet for data drops, combined with cable television and closed-
circuit video capacity for every classroom and public space on campus” was planned. Second,
staff development was a primary goal. The project plan was to provide training to all faculty and
staff in both the use of technology and its integration in the classroom and day-to-day work. The
third focus was providing equipment where it was still needed—in some classrooms and for
student workstation clusters in a few classrooms. School staff believed that these developments,
along with what the school had already been doing for students in its technology efforts and
other areas, would continue to give its students a competitive edge in their future pursuits.

All faculty and students were provided with free dial-up access to the Internet from home, a
free e-mail account, and server space to establish Web pages if they wanted them. Students and
faculty had on-line access to the library that served the local colleges. Students were required to
obtain parental permission to use the Internet at school. Policies for student use of the Internet
outlined two principles that governed inappropriate use: (a) deliberate damage or modification of
hardware or software on the school district network or the Internet or the operations of either,
and (b) sending threatening, defamatory, or inappropriate messages on the Internet or the
network. The school maintained a filter system, which blocked entry to certain sites. Students
and faculty who used the school’s dial-up access from home encountered the filter when they
attempted to go to Web sites that it blocked. It was reported that this discouraged some students
from using a school dial-up account. In addition, some parents did not want their children to have
Internet access at home. It was also reported that many students had not elected to have a school
e-mail account because they already had their own account through the Internet service their
family had purchased at home.

Technology-related personnel. The school district’s philosophy was to make teachers self-
sufficient in dealing with computer problems that arose in their work. Consequently, no full-time
technology staff were employed at the school level. District-level technology staff included a
technology director who managed the district’s professional development programs and
resources, and a systems administrator/network manager, who was located at West Coast
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Community where the district’s servers were housed. The district had discontinued its repair
technician staff several years earlier, when budgets became especially tight and it was learned
that these resources were not always used efficiently. Since then, each school had been given a
repair budget for hiring computer technicians outside the district to do repairs and solve
problems that could not be handled by the school’s technology coordinator. This strategy was
intended to avoid having to pay unnecessarily for simple problems that could easily be resolved
by someone with a little computer knowledge and good troubleshooting skills. But perhaps more
important than these practical considerations was the view that school staff could learn, and that
they would be better off and more likely to integrate technology if they could handle their own
problems.

Each school had a technology coordinator—typically a teacher who was not given release
time nor compensated monetarily. The high school, West Coast Community, where the 1998
state grant paid a partial salary and stipends for the teachers who shared this role, was an
exception. The grant provided funds for a teacher to be a part-time technology staff development
coordinator, and for a teacher in each department to be a technology integration leader (TIL). As
already mentioned, the district’s full-time systems administrator/network manager (a former
teacher) was located at the high school. The role of technology coordinator at the high school
was shared to some extent by all of these individuals, although the TILs were the first-line
personnel. Responsibilities of the 10 TILs were to work in a mentoring capacity with teachers in
their departments in developing curriculum integration projects, maintain and update faculty
technology proficiency data for their departments, maintain computer hardware, do technical
troubleshooting, and provide technical support and teacher training. The TILs also served on the
high school’s educational technology committee and met regularly as a group with the
technology staff development coordinator. Instead of release time from teaching, TILs were paid
a stipend. The TILs had found that teachers called on them to provide basic computer
troubleshooting and informal computer, Internet, and software skills instruction. The faculty had
come to depend on them to fix hardware and software problems and do tasks that the TILs
wanted faculty to assume for themselves, so that the curriculum projects they had hoped to
encourage received less attention. The development of student technology leaders was just
beginning in the spring of 2000.

The school librarian and 3.5 full-time-equivalent assistants also helped faculty and students
in using computers and the Internet. One of the assistants provided computer technician
functions in the library/media center. An educational technology committee reviewed
departmental curriculum-integration project plans and the design and implementation of staff
training, and coordinated acquisition, placement, and repair of equipment. Faculty and staff had
to submit a proposal for how an item of equipment would be used when they made equipment
requests. The technology committee made recommendations to the site council regarding these
proposals.

Curriculum. West Coast Community’s curriculum reflected its college orientation.
Graduation requirements included earning 220 credits (in the school’s crediting system, the
equivalent of 8 semesters of work) over 4 years in English, social science, mathematics, science,
physical education, visual and performing arts and/or foreign language, public health and safety,
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and computer education. In addition, students were required to pass the school district’s
proficiency examination in reading comprehension, writing, and computation skills. Students
identified as college preparatory were expected to earn 240 credits. The school offered honors
courses and advanced placement courses.

The school had a plan to offer students the opportunity to “major” in an area of study to a
depth helpful in their postsecondary educational pursuits and career endeavors. Students who
completed such a major would receive a certificate of mastery. The first major to be offered was
planned for fall of 2000, and was to focus on fine arts (the school indicated that its theater
program was one of the best in the state). Future majors being considered included technology,
technical studies, and business and marketing. The technical and applied studies department
offered a career exploration summer course for freshmen and sophomores that focused on six
career pathways. An enrichment-oriented summer school enrolled 1,600 students and employed
30 teachers.

The school’s learning goals included technology-focused expectations for students. The
school offered a course that met the computer-education graduation requirement, but students
could also satisfy the requirement by completing an examination of their computer-related skills
and understanding. This course and one other—a computer applications/operations/desktop
publishing course—were available to all West Coast Community students. Other department-
based, computer-focused courses were also available. A computer mathematics course was
offered by the mathematics department. The science department offered several computer-related
courses, including computer modeling and simulations, programming, electronics, and two
computer science courses. A community college that served the West Coast Community
geographic area offered a computer science course and a programming course at the high school,
as well. The visual and performing arts department offered a computer graphics course and an
animation course. The technical and applied studies department, which offered business
education, consumer and family studies, industrial and technology education, and a work-
experience program, offered a keyboarding course. Computer technology was also addressed in
the industrial and technology education core courses. A computer applications course was also
offered within the state-sponsored occupational program that served students over 16 years of
age and adults. This program offered several other courses focused on computers at other
locations, including computer graphics printing, computer technician, two networking courses
offered in a cooperative arrangement with Cisco, and office technology/word processing/desktop
publishing. These Cisco Academy courses were applicable toward networking certification.

Professional development. The school had surveyed faculty in each department to
determine each department’s profile of technology skill levels in seven areas identified in the
1998 state grant application as essential for students, teachers, administrators, and support staff
to gain proficiency:

1. Information literacy, including the Internet as a curricular resource
2. Word processing, including writing and publishing tools

3. Spreadsheets, including grade-keeping applications
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4. Video skills, including camcorders, editing fundamentals, and closed-circuit television
5. Presentation software and hardware
6. Multimedia skills, including authoring systems and CD-archived portfolios

7. Telecommunications skills, including e-mail, public file-posting, and home-office
communications skills

The department skill-profiles were used as a basis for planning professional development
opportunities. A rating system identified skill levels as none, emerging, proficient, and expert.
Staff were described as being at all levels. In 1998, when the state grant application was
submitted, one fifth of the faculty were rated as having no technology skills, almost half as
emerging, one fifth as proficient, and less than one seventh as expert. A menu of staff
development workshops was provided by the school that included different levels of training to
accommodate the variation in skill levels of staff. Teachers signed up for what they wanted to
learn within their proficiency level and were required to participate. The workshops were offered
during the 2 hours made available by a scheduled delay in the start time of the school day.
Anticipated staff development days had not materialized because of a policy change at the state
level regarding school schedules that reduced the time available for staff development. Because
of this change, the school provided only three or four of the late-class-start days (a total of 68
hours of training) during the 1999-2000 academic year. The workshops were taught primarily by
the TILs. Beyond the school’s efforts, the district also offered technology-based training for
teachers. These workshops were optional, and were available after school and on Saturdays.

Technology staff had noticed that staff levels on the technology skills survey had declined by
one point since the school had been involved in the 1998 state grant project. As other schools
also noted, self-reporting technology skills surveys seemed to yield distorted data because staff
with minimal knowledge tended to overrate their knowledge, and those with considerable
knowledge underrated their knowledge. As staff learned about technology, they may have been
able to assess their level of knowledge more accurately, and thus the drop in scores may have
reflected more accurate self-assessment rather than a decline in knowledge.

The TILs received training as part of the 1998 state grant to prepare them for their role. Some
of the training was done at the high school, and some was off-campus, including attendance at
conferences and workshops. These teachers also drew on informal help for learning. They
mentioned having taught themselves with the help of colleagues at the school or elsewhere, and
with on-line resources and books.

Technology integration strategies. Not all teachers were using the Internet, or even
computer technology in general. Technology staff employed a number of strategies to lead
teachers toward technology integration. These included providing access to technology,
encouraging rather than mandating technology use, supplying a vision of possibilities, requiring
teachers to submit proposals for curriculum projects in order to get new equipment, developing
teachers’ self-sufficiency, and exposing teachers to a limited number of resources at a time. The
strategy of making computers and the Internet available to teachers was reflected in the school’s
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continual efforts to acquire computer equipment and provide network connectivity with school
funds, donations, and grant writing. Once teachers had access, however, they needed to be
encouraged to use the technology available to them. Technology staff indicated that they felt it
was important to obtain teacher “buy-in” to technology integration in the curriculum—that
encouragement was the only reasonable strategy for getting faculty to begin to use computers
and integrate technology in their classrooms. Making e-mail and a grading program available had
been important inducements, as had pointing out how teachers could do what they wanted to do
better with the Internet or other computer technologies. One staff member maintained a bare-
bones Web site as a way of showing that a Web site doesn’t have to be elaborate or complicated.

Technology staff did not see teachers’ integration of the Internet happening very easily,
however, without providing better ways of getting teachers involved. Incentives, compensation,
and other rewards were perceived as critical to encouraging teacher involvement, as was time
and space in teachers’ schedules. The 1998 state grant had funds built in to reward teachers who
moved to a higher technology proficiency level, including software and small hardware devices
like Zip drives and computer speakers. The staff’s frustration with the reality of adding more to
their already-full plates of responsibilities was evident. Creating space for teachers to do the
learning and lesson development that technology integration requires was identified as a need
that was, as yet, unfulfilled at West Coast Community, and its absence was a serious barrier to
technology integration.

Southeast Suburban

This school was situated in a suburban community in a rapidly growing southeastern U.S.
metropolitan area. Southeast Suburban was one of 15 high schools in one of the largest school
districts in the United States. Built in 1973, the school was surrounded by shopping areas and
business-lined roads. A major renovation of the school building was being initiated at the time of
the interviews.

Earlier in the school district’s history, parents had been concerned that it was not performing
as they expected. In 1989, with a new administrative team in place, the school addressed these
quality issues in several ways. The school moved to site-based management, in which decision-
making was shared among administrators and staff through a committee structure. It also began
to examine its performance data in more detail so that areas in need of attention could be
identified. More emphasis was placed on evaluation and teacher development. These and other
changes made a difference. In 1994, 98% of the school’s students passed a new state high-
school-exit exam, and the school received state recognition as a School of Excellence and
national recognition as a Blue Ribbon School of Excellence (Office of Educational Research and
Improvement, 2000). In 1998, the school was identified within the state as an exemplary school.
Students’ average SAT scores had risen 21 points in 7 years.

Over the years, the school was reported to have been involved in pilot projects the school
district and others wanted to try out, reflecting the staff’s willingness to try new approaches. This
stance was seen as contributing to the school’s ability to develop partnerships in the community,
which were reported to be influencing the school’s curriculum:
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We are actually responding to employers’ requests for the kinds of students they want to
see coming out of our schools. . . . We collaborate with businesses. . . . We have banks,
consulting firms, and environmental firms that are our partners in education. We have
students on a work program, we have students who are in an apprenticeship program,
and we have an ongoing dialogue with employers who say these are the skills, these are
the employability skills that we want. So we listen to what employers want in the skills of
students leaving high school and entering the job market, and we’re trying to respond to
those employability skills.

This desire among the staff striving to keep up with, and be knowledgeable about, new
developments drove the school’s technology integration efforts. A grant received in 1996 paid
for installing the school’s first Internet line (the first in the school district) and Internet computer
lab. This was a gifted-program Internet lab obtained with state lottery money funneled through
the state’s gifted student program. Internet classes were first taught to gifted students in this lab
in 1996, and this lab was also where the school’s teachers received their first Internet-related
training. Because interest in technology was reflected by the community, parents, and the school
district, however, much of the money used to purchase the school’s computer equipment since
then came from community taxpayers:

This community expects technology. They expect innovation. It’s expected of us, because
that’'s what they’re getting at home. That’s what they’re getting in the middle and
elementary schools. Unless we can keep up with that, we’re going to have a very upset
community.

Support also came from the PTA, which had purchased needed equipment for the high school
in exchange for services it needed that school staff and students’ technology skills could provide.
The school was also occasionally offered donations of equipment being discarded by individuals
and organizations in the community; while the gestures were appreciated, these offers were
problematic if the equipment was not usable.

School staff spoke of the effect they felt that their initiatives in technology and other areas
had on changing the community’s perception of the school. Staff viewed the school as moving
from being “a school that didn’t always enjoy such a favorable reputation” to one that was
recognized for its accomplishments. The school was in its 2nd year of offering classes to senior
citizens on computer technologies, taught by students with technological expertise:

We bring in groups of no more than 12. They come for 4-week sessions and stay about an
hour and a half. And they learn Internet research. We teach them how to produce letters
with Publisher, and little flyers and cards, and they really enjoy it. Most of the students
have enjoyed it a lot. . . . It's an opportunity for our kids. . . . It doesn’t cost the seniors
anything to do it; it doesn’t cost us anything to provide it. . . . It's been a wonderful venue
for intergenerational communication.

This connection had familiarized senior citizens with the school, and had stimulated their
interest in other aspects of the school.
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The state also provided special funds for technology in schools. It had allocated a portion of
its lottery proceeds to a fund earmarked for technology in the state’s schools. It had created on-
line networks of learning resources that were available to schools, and made technology training
a requirement for recertification of teachers. With the help of Federal Universal Services Fund E-
rate monies (Puma et al., 2000), the state had established a two-way interactive video distance
delivery network of state resources. Southeast Suburban had a network lab that was capable of
receiving distance courses. Several school staff members mentioned that these state initiatives
had made it easier for the school to acquire needed computers and infrastructure.

In addition to school district and state funds, Southeast Suburban’s faculty and staff had
pursued additional opportunities to enhance technology integration at the school by successfully
applying for a federal Technology Innovation Challenge Grant with other schools, through
participating in a grant under this program received by the school district, and by using products
resulting from such grants received by other schools across the country (U.S. Department of
Education, 1999, 2001). This school’s and its consortium partners’ $6.5 million Technology
Innovation Challenge Grant, in progress at the time of the interviews in May 2000, involved
Southeast Suburban teachers and teachers from schools in four other states in developing and
distributing on-line educational resources aligned with state and national standards. The school
district’s Technology Innovation Challenge Grant also involved Southeast Suburban teachers in
developing technology-based curriculum. The two Technology Innovation Challenge Grant
products that Southeast Suburban was using included the Virtual High School and Generation
WHY. The Virtual High School provides on-line distance courses to high school students across
the United States for the purposes of curricular enrichment and access (Hudson Public Schools &
Concord Consortium, 1999). Generation WHY involves training students to be technology
mentors to teachers (Generation YES, Inc., 2000; Olympia School District, n.d). In addition,
Southeast Suburban had been awarded a Vocational Technology Innovation grant in 1998.

The school’s technology integration efforts were noticed. In 1996, Southeast Suburban was
one of 29 schools nationwide to receive special recognition from the Blue Ribbon Schools
Committee for its integration of technology into the curriculum. In 1999-2000, the school was
named one of the top 10 schools in the nation for technology integration by Business Week.
During that same year, the school received recognition from the U.S. Department of Education’s
National Awards Program for Model Professional Development for its efforts to support
teachers’ professional development in using technology in their classes.

Turnover among the school’s 150-member faculty was reported to have been under 2% for
several years. The district’s teacher salary schedule was reported to be at the state’s high end, but
perhaps also significant was the school’s philosophy of “growing your own.” Teachers did not
have to move elsewhere to find interesting things to do and satisfying growth areas:

When a teacher has an idea for a grant, it’s “I think this would be cool. Go for it. Here’s
some support. Here’s some help.” Just providing resources to encourage teachers to
branch out. People ask, “How do you get so many grants?” Well, because we write them,
because we go after them, because the environment here encourages it and supports it.
And it’s a snowball. Once you start doing it, you build on those previous successes.
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Directions staff members talked about for the future included developing an Intranet,
providing an Internet skills course for students, having students submit their assignments
electronically, and putting student progress reports, which were generated every 3 weeks, on the
Internet. School staff’s visions for the future clearly extended beyond school walls. Southeast
Suburban’s positive experience with the senior citizens led the staff to consider the idea of
becoming more of a community school, where citizens in the community could learn about new
technologies and gain experience with them. The school was also considering possibilities for
pursuing its state’s interest in a state virtual high school that would offer advanced courses in
math, science, and other areas to schools whose enrollments did not make these offerings
possible. Another possibility being contemplated was a virtual high school model through which
Southeast Suburban’s technology-using teachers could help other teachers around the country
develop technology skills and understanding. The school’s Technology Innovation Challenge
Grant project was another avenue through which Southeast Suburban saw itself, along with its
consortium members, achieving a statewide and national presence that would provide teachers
across the curriculum with Internet-based resources for curriculum and staff development:

We want to impact the nation’s teachers. . . . We also provide Web sources, so that
teachers get used to effectively going in and garnering the best of the Web. . . . They have
a place to go that says, “Listen, these Web sites have been reviewed by master teachers.
And they’re appropriate for use in your classrooms. And not only are they appropriate,
but here’s a good lesson plan that goes with it.”

Students. Southeast Suburban’s student body of 2,350 students in grades 9—12 was described
as 79.49% White, 10.66% African American, 5.33% Asian, 3.07% Hispanic, 0.10% American
Indian, and 1.34% multiracial. Reflecting the community’s middle- to upper-middle- class
population, only 2-3% of Southeast Suburban’s students were eligible for free or reduced-priced
lunch. Just 1% of its students were reported to be English Language Learners. More than 400
students, almost one fifth of the student body, were in the gifted program. Eighty five percent of
the school’s seniors were reported to enter colleges and universities following high school
graduation, 6% were reported to enter vocational training, and the remaining 9% were reported
to enter the military, employment, or other endeavors.

Computer configuration. Since the installation of its first Internet computer lab in the gifted
program in 1996, school staff had been working to expand computer and Internet access through
several means. A fiber optic network had been extended throughout the school, making the
connection of all classrooms to the Internet possible. Despite this infrastructure, the number of
computers at the school and their usage rates, along with usage loads on the district’s network,
meant that staff and students often experienced slow data transfer and processing speeds, and
occasional electrical circuit failure.

Staff described the school’s computer configuration as both computer labs and at least one
computer in each classroom, although several classrooms had two or three computers, or as
many as seven or eight Internet-connected computers. One department kept their allotment of
Internet-capable computers on carts that could be dispersed one per classroom or grouped in
various configurations in the department’s classrooms. This arrangement had the advantage of

44 National Research Center for Career and Technical Education



Internet Integration in High Schools

flexibility, but the disadvantage of inconvenience. Rounding up the computers, getting them
hooked up in a classroom, and then disassembling the connections and redistributing the
computers after use was reported to take about 2 hours of a teacher’s time.

Several departments had computer labs. Internet-connected computers had been available in
one or more of these labs since the mid-1990s, and some of the labs had just been equipped in
the 1999-2000 school year. These computer labs included an English writing lab, a foreign
language lab, a special education lab, three business education labs, a vocational technology
computer lab, a drafting lab, a law enforcement lab, a graphic arts lab, and the gifted program’s
Internet lab mentioned earlier. Some of the labs contained PC platform computers, others had
Macintosh computers, and some had a mixture of both. When teachers in a department wanted to
use the Internet, they scheduled their department’s lab ahead of time. Occasionally, when
teachers in one department were not able to schedule their own department’s lab, they could try
to schedule another department’s lab. The labs were reported to be heavily scheduled for within-
department classes, however, and teachers’ chances were likely to be better in the two school-
wide computer facilities. These included one lab acquired with Technology Innovation
Challenge Grant funds and the media center’s computer lab. The media center lab was available
to students before school, during lunch, and after school, and to teachers at these times and
during their preparation period, and could be scheduled by teachers for their classes. The media
center also had three SMART Boards that teachers could check out. In addition, a digital camera
was available, and teachers could sign out a laptop computer when needed.

In addition to the departmental and school-wide labs, several minilabs had a few Internet-
connected computers. For example, a career center used by the guidance department had eight
computers (reported to be acquired with the help of federal Carl Perkins monies in 1998), and
seven classrooms housed such minilabs.

Technology plan and policies. The school’s goals regarding technology had evolved over
time. Initially, priority was placed on getting updated servers, more lines, and more computers in
the media center, where they were accessible to everybody, and getting one computer in each
classroom. After teachers had experienced the one-computer classroom for a year or two, they
wanted strategies for removing its limitations. Attention turned to ways of projecting the
computer screen so that the whole class could see it. Televisions were placed in all classrooms to
allow the use of an Aver Key (a small black box that hooks into a computer and a television,
allowing the computer screen to be viewed on the television so that an entire class can see it).
Because the resolution on the television screen was not as clear as that on a computer screen,
teachers pushed for better quality—and they wanted a bigger picture. Computer projectors were
then purchased for a number of classrooms and the school also acquired a few SMART Boards.

Although the school’s accomplishments in developing its technology resources were
acknowledged by staff, they knew that they would face challenges in the future when it came
time to replace, update, and refurbish the equipment. To deal with these eventualities, and to
guide the acquisition of equipment, the school had a 5-year technology plan, which was
described as helpful, but limited:
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Five years ago we wrote a 5-year technology plan. To be frankly honest, a 5-year
technology plan is ridiculous. There’s no way to predict what's going to happen in 5
years. But, you have to have it so you're pointing at something. And in 2 years, you come
back and go, wow, we misjudged that, let’s adjust it. . . . But the 5-year plan has provided
a structure that guides us through our decision making. We tweak it, revise it every year.
So it’s a rolling 5 years, effectively.

The school’s approach to developing its Internet-capable computer facilities had a
departmental orientation, in which departments were given the opportunity to plan a
configuration that they believed would meet their needs. Departments generated plans that
identified learning goals for students, and based their technology requests on these plans. Finding
space to house computers and computer labs was a challenge. The department labs approach, in
which 10 or 15 computers were put in one classroom in a department, avoided giving up
classrooms to house computers. The rooms remained classrooms assigned to a teacher, who
typically had some hours released from teaching to provide technical and curricular support to
others. Other teachers swapped their classroom for this one when they needed to use the
computers for their classes.

Frequent users of technology, who spent many hours working on the computer and needed
considerable hard-drive space for their projects, had been given laptop computers. Allocation of
equipment was based to an extent on past use. This meant that non-users of technology and
infrequent users were less likely to receive additional or updated equipment than were frequent
users.

The school district had an acceptable-use policy regarding technology, and it operated a filter
system that kept teachers and students in schools throughout the district from gaining access to
Internet sites it blocked. Staff, but not students, were provided e-mail accounts through the
school.

Technology-related personnel. Southeast Suburban gave decision-making responsibility
and technical support functions to its faculty. As a result, many teachers were quite
knowledgeable about technology and self-sufficient in dealing with it, and several staff were able
to assume multiple roles with respect to both teaching and technology. Several teachers and the
school’s two media specialists shared responsibility for providing support to teachers and helping
teachers with less technology-experience develop their Internet-related skills. The media
specialists supervised the media center computer facility and administered the school’s staff e-
mail accounts. The five individuals described below each supervised one of the school’s
computer lab facilities, and they were released from some or all teaching responsibilities. In their
supervisory capacity, they assisted students and teachers who encountered problems when using
computers in the lab. Several of the five held or were working on master’s or specialist degrees
in instructional technology. All had pursued special training relevant to their role, including
participating in training opportunities provided by the district, the state, and on line, and had
spent many hours working to develop their skills through self-teaching and experience. Courses
in Novell administration, Web-based publishing, technical troubleshooting, and Web-based
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teaching were among the kinds of preparation they reported. Several of them referred to a
network of colleagues they could contact by e-mail if they ran into problems they couldn’t solve.

One of the five technology-related staff members was the manager for the school’s
Technology Innovation Challenge Grant. This teacher on special assignment served as the
school’s full-time technology director. This staff person led workshops for teachers concerning
the development of Web-based curriculum and handled technical support services that could not
be addressed by other staff. A second technical support staff member was a teacher and
department chair who was released from some teaching responsibilities, and provided workshops
for teachers and taught a Virtual High School course. This individual also mentored teachers
across the country who were preparing to become Virtual High School teachers. Both of these
staff persons helped teachers across the country develop Web-based curriculum and deal with
curricular and technical challenges of a Web-based educational context.

A third technical support staff member was a teacher who also taught a Virtual High School
course and was providing training to other Virtual High School teachers nationally. A fourth
technical support staff member was the school’s Virtual High School site coordinator. This
individual helped students at Southeast Suburban who were enrolled in Virtual High School
courses stay focused on getting their assignments completed. This person also assisted teachers
with Internet-related and other technology questions, led staff development workshops, helped
new teachers become acquainted with the school’s technology resources, and connected students
with on-line resources regarding study and test-taking skills, career decision-making, homework,
and time management. A fifth teacher who provided technical support at the school had teaching
responsibilities, was developing a Virtual High School course for the 2000-2001 year, and was
implementing the Generation WHY program mentioned earlier. This teacher worked with
students to compile and develop Web-based resources by subject area to assist teachers in using
the Web in their teaching. In addition to these staff, advanced students were involved in assisting
with the school’s Web site development.

Because the school had made an effort to help teachers learn to troubleshoot more routine
problems themselves, each department had teachers who could answer many of the questions and
solve many of the problems their departmental colleagues encountered regarding the Internet.
Technical support personnel indicated that because teachers and departments could deal with
more routine problems themselves, the problems referred to support staff were more serious
ones. District technical support personnel were available, if needed, to help with these.

The school’s technology committee was responsible for setting goals and making plans
regarding the school’s technology. This committee had its roots in the school’s site-based
management approach. Each department had a representative on this committee. Because
departments had a voice in the decision making about technology acquisitions, the committee
was able to understand unique needs and perspectives connected with subjects and personnel
across the curriculum:

National Research Center for Career and Technical Education 47



Internet Integration in High Schools

We put together a site-based management committee that represented every department
in the building, and that included the media staff, the guidance office, clerical workers.
... We followed the rigors of site-based management—to bring everybody in. And when
you brought everybody in . . . you started to hear that what special education wanted was
so different than what the media center wanted. It was so different from what social
studies wanted. . . . You began to realize that, “I'm not the only person and what I want
to buy really doesn’t fit into the scheme of things, or if | compromise or postpone what |
want, we can buy . . . the backbone . . . the main line.”

Curriculum. Southeast Suburban characterized itself as an academically oriented school
focused on preparing students for careers, not just jobs. A career orientation was evident in
several areas of the required curriculum. For example, an English class had students hone their
Internet search skills by finding a listing of fast-growing careers, locating self-assessment
instruments on the World Wide Web that related to careers, and finding information on the
Internet about specific careers and their educational requirements. A math class assigned
students a paper in which they discussed careers that involved math. A course offered on the
Internet by one of the school’s teachers through the Virtual High School focused on helping
students learn a process for finding career information and making career decisions. The school
had been awarded a Drafting Industry Certification Initiative grant in 1999.

The state’s high school diploma system was reported to offer college preparatory and career-
focused options that students could choose when they entered high school. The requirements for
all of these options included English, math, science, social studies, health and physical education,
and one unit from among technology, fine arts, and career preparation. Technical education,
business, art, drama, music, and physical education were the elective areas listed in the student
handbook. The school offered 4 years of four foreign languages, including Latin. The school’s
vocational-trade and industrial department offered accelerated learning courses in technology
and society, and video production, to gifted students. The school offered a work-study program,
a gifted program, and a number of honors-level courses and advanced placement courses.
Southeast Suburban was also a magnet school for special education. Postsecondary-options
courses were available to students in cooperation with postsecondary institutions in the area.

Many students came to the school with computer ability they had already developed at home.
Although a computer skills course was not required, keyboarding skills were expected of all high
school students, and a keyboarding course was offered. Given the school’s distributed model of
technology integration across its curriculum, students in all curricula appeared to have Internet
exposure, but at different levels. The gifted program instructed students in computer
programming, production, and research. The computer applications course offered in the
business area covered basic computer operation and standard software programs. Some staff
implied that this course was taken mainly by students interested in business, and that they
thought a course like it should also be offered for students whose interests were in other
curricular areas, because they found themselves having to teach more basic computer skills than
their subject-area time could afford. Students were reported to learn computer and Internet search
skills in the context of projects they were working on in their classes. The media specialists in
the media center taught such skills to groups of students, especially freshmen, who were brought
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to the media center by their teachers to spend a class hour working on project assignments for
class. Presentation skills were expected of all high school students. These were taught and
evaluated in each class. Presentations had to be done using PowerPoint and the SMART Board.
Some teachers required students to meet additional criteria that included the Internet (e.g.,
importing resources from the Internet into presentations).

Because the Virtual High School allowed 20 students in a school to enroll in any of the
courses offered by the Virtual High School when a teacher from that school teaches a Virtual
High School course, Southeast Suburban students had this opportunity. Students enrolled in
Virtual High School courses were able to get courses not otherwise available to them, to develop
depth in an area of interest, to test the appeal of a potential college major (e.g., a pre-engineering
class), to boost their grade point average or Carnegie Unit courses, to take the honors courses and
advanced placement courses available through the Virtual High School, or simply to have a new
adventure. Staff members observed that Virtual High School courses also allowed students who
had missed school due to an extended illness to make up some classes, and that students with
special problems that interfered with their ability to be part of a high school class socially were
still able to complete academic work through the Virtual High School. Three Southeast Suburban
teachers were becoming involved in teaching Virtual High School courses, which meant that 60
Southeast Suburban students could enroll in Virtual High School courses in the future. The state
was reported to have recognized only four Virtual High School courses as meeting state core
academic requirements, however, so most Virtual High School courses did not replace curricular
requirements at Southeast Suburban.

The school also followed a practice of pairing regular students and special education students
at the computer to support the learning of both students. In addition, a grant-supported project
allowed high school students to connect with kindergarten students by teaching them technology
skills.

As teachers had developed Web-based curriculum, used Web resources in their teaching, and
overseen students’ Web-based work, copyright questions and issues had arisen:

There’s so many copyright issues. . . . Some of us are literally copyright police in the
sense that it’'s a whole new train of thought that you have to convey, not only to the
students, but to the teachers. . . . The Department of Ed financed one of the Challenge
Grants an extra $300,000 just to investigate video footage, because a lot of us are
creating products. A lot of the lessons that we’re creating reference another Web site,
relying in that way on someone else’s work. We’re using this Web site inside the lesson
plan. Now mind you, we’re not selling any of our product, so we reference it and give
credit to it. Everyone’s doing that. . . . It's one of the integration strategies. But, there
was just a recent court case on deep linking. That’s linking to someone else’s site deep in
yours, so effectively their site becomes an integral part of your site. How legal is that?
And how much deep linking are you allowed to do?
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Professional development. As noted earlier, Southeast Suburban had received recognition
from the U.S. Department of Education’s National Awards Program for Model Professional
Development for their efforts to support teachers’ professional development in using technology
in their classes. This awards program recognized comprehensive efforts to improve teacher
effectiveness and student achievement consistent with research-based principles for, and
exemplary practices in, professional development.

Because a number of Southeast Suburban teachers had pursued degrees and certificates in
educational technology, a considerable amount of informal assistance was requested and
provided among teachers themselves. Teachers were reported to get together during lunch,
before and after school, and on weekends to help each other with technology areas that one
wanted to learn and another was able to teach. Teachers also reported using the Internet to keep
up to date on information in their field and from their professional organizations.

An only slightly more formal pattern was used for department-focused teacher training. One
of the teachers in a department or the department head identified an area or skill that everyone in
the department needed to learn, and a department staff member spent a little time teaching the
skill to small groups of department faculty. Afterwards, a concerted effort might be launched to
use the skill department-wide in ways that enabled everyone to practice the new skill. In addition
to these efforts, the school’s media specialists provided informal training for staff, as needed, and
assistance in finding useful Web-based resources. A department-focused form of the latter
included moving some of the media center’s computers into a back room for a day. The school
paid for substitute teachers in a department so that the teachers could spend the day, with the
help of the media specialists, finding Web sites potentially useful for the courses taught in the
department.

More formally arranged interdepartmental training was done during a school-wide
technology in-service day each year in the fall. Teachers were required to participate in this
training, in which staff members taught other staff members different areas of educational
technology:

The technology experts in the building kind of step up to the plate and say, “I know how
to build a Web page. Let me show these guys how I use it in my classroom.” So the guy
teaching next door to you shows you how to build a Web page and how he’s using it.

The administration was reported to have supported the development of these technology
experts by providing them with needed equipment (e.g., a laptop computer) and supporting their
attendance (by paying for a substitute teacher) at short-term technology-related workshops. A
few of these teachers had taught college courses or professional development courses to teachers
beyond the school and school district.

In addition to the technology day training, a five-session after-school class was made
available to teachers school-wide over a 5-week period in the fall and again in the spring. This
class, which focused on Web publishing, Internet skills, or Microsoft® Word, for example, was
taught by the technology coordinator or another staff member. Other offerings were also reported
to be scheduled during the school day. Teachers commented on the value of these experiences
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for building a collaborative spirit among teachers at the same time as technology skills were
learned:

There have been days when everyone who is developing on-line lesson plans has been
able to get together. We were able to get together for a full day and work with the
technology of it, which is mostly just learning how to sign on and save your work. But the
idea of what's going on in other areas was fostered there. . . . I think all that’s fostered a
team approach.

The school’s grants sponsored some of these opportunities and gave teachers opportunities to
collaborate with teachers at other schools; to participate in state, regional, and national meetings
that provided exposure to new ideas and possibilities; and to present their work at various
meetings in their state and around the country.

A nearby state university was mentioned as providing helpful educational technology
courses, workshops, and consultation at no or very low cost to individuals or staff teams. This
university was one of the state’s technology training centers that offered educational technology
courses and programs. It provided in-service staff development for teams of teachers in formats
accessible to Southeast Suburban’s teachers, including intense summer classes and on-line
classes. An outside person might occasionally be brought in to Southeast Suburban to do initial
training, but once a group of teachers was trained in an area of educational technology,
arrangements were made for that group to train others. This approach saved money, and teachers
were viewed as having an easier time learning from someone whom they knew and who could be
available at a time when they were free.

The school also sent teams of teachers to take part in a state training program focused on
using technology in a student-centered classroom. In this program, teams of five teachers from
schools in the state attended a technology-focused course at a participating college or university.
Administrators from the teachers’ schools had to agree to provide substitutes for the teachers and
to attend 2 days of training designed to prepare them to evaluate technology-trained teachers.
Administrator involvement was required because it was assumed that new modes of teaching
would be observed among these teachers. Administrators also were required to provide a
multimedia computer station for each participating teacher and to allow these teachers to check
out equipment on weekends, during school vacations, and over the summer. Several teams of
Southeast Suburban teachers had participated in this 50-hour, 7-day experience since it had
become available in 1998. One teacher who had taken part described learning how to develop
PowerPoint presentations, how to help students develop presentations, how to find good Web
sites, and how to create courses that reflected state standards. Once a team had met all the
requirements of implementation within their own classrooms, its members were eligible to return
for further training that prepared them to train other teachers. A teacher participant on one of
these teams indicated that this program had facilitated a team approach to technology integration
in the school and the sharing of Internet-related resources among teachers at Southeast Suburban.
Statewide, 11,000 teachers had been trained through this program, which the state had approved
as meeting its teacher-recertification computer-competency requirements.
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Technology integration strategies. School staff described the introduction of computers
into teachers’ practice as a gradual evolution. Requiring teachers to use certain technologies in
order to press teachers to learn them was one approach that was used. It started with a grading
program introduced around 1989 in which teachers had to enter grades for students. Regular
progress reports for each student were then required. Training on the software that fulfilled these
functions was provided annually. In the mid- to late-’90s, when monies were available to bring
more computer equipment into the building, training became a priority. Teacher training started
with word processing, but then moved to Internet-based technologies. Bringing in-service
training into the school, employing a colleague to teach it, and tying training to teachers’ subject
areas encouraged teachers to participate:

We offered it here on campus. . . . They finished their seventh period class, they packed
up, they brought a Coke, and they moved to the lab. . . . Number two, the teacher was
somebody they knew. That . . . was a bigger incentive than I would have thought. . . . In
those days, they were still very computer-phobic. They did not want to admit that they
didn’t understand. . . . To have it taught by somebody who knew them took a lot of the
anxiety out of it. Number three, we made [the training] very relevant to their subject area.
We were not doing generic things. We said, “Bring something that you want to develop
for your classroom.”

Other strategies that school staff used to encourage faculty development and involvement in
technology integration included identifying key leaders, requesting department-level planning for
technology integration, and supporting teachers’ requests to attend staff development
conferences:

As we got key people in our building who felt comfortable and could show that it made a
difference in their classrooms, we would embrace that and brag about it, and then pull
that person out and say, “Share your expertise. Why don’t you share it within your
department? Why don’t you share it in the broader school community?” And that’s how
it all started. You had a few catalysts, a few key people who did some good things, and
then you spread the word, so it becomes contagious.

Most of our department chairs embraced it, and that really helped. . . . We asked the
departments to think about their goals. What were they currently doing in instruction,
and how could they enhance it by using the new methodologies that are out there in
technology?

We never deny any opportunity for professional growth for any of our faculty members,
any conferences they want to go to, any extra staff development. We don’t deny anyone
this opportunity.

Discontinuing the school’s printed newsletter that contained information important to
teachers and providing it only on e-mail, and sending notices of meetings only on e-mail was
another strategy used to necessitate teachers’ use of technology. School staff indicated that
teacher candidates’ technology skills were a factor seriously considered when new teachers were
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hired. Teacher evaluation criteria did not include specific technology skills, but such a
component was being considered.

The school administration had facilitated the offering of courses required for an educational
specialist program in instructional technology through the state’s two-way interactive-video
distance-delivery network so that Southeast Suburban teachers could take these courses after
school in the school’s network lab:

One of the biggest pluses is the administrative support. . . . We had a cadre of teachers
getting their specialist degree . . . and their master’s degree, and the administration
arranged classes to be taken here . . . . They arranged it with the university so that it
facilitated a lot of us getting our specialist and master’s degrees.

The state’s rules for teacher certification renewal required teachers to demonstrate
satisfactory proficiency on a professional standards commission-approved test of computer
competence. Those who did not pass the test were required to take commission-approved
training or an equivalent course.

Southeast Suburban’s Technology Innovation Challenge Grant project encouraged
integration of the Internet in teachers’ instruction in several ways: (a) by training teachers, (b)
through the production of an on-line repository of standards-based lessons and units across the
school curriculum that incorporated Internet resources, and (c) by making a virtual community of
scholars, technical experts, and Web publishing guidance available on line to teachers. Teachers
involved in the grant project received training in basic computer operation, using the Internet,
and on-line lesson plan development. They produced lessons and units according to a specified
lesson/unit development process. These lessons, when reviewed by content experts, revised, and
approved, became part of an on-line lesson repository. Teachers were paid for their involvement.

Teachers’ use of and familiarity with the Internet ranged widely. Some teachers held
education specialist and master’s degrees and certificates that focused on educational technology,
while others did not embrace the Internet or respond to the technology-based approaches they
were encouraged to integrate into their teaching. One staff member commented on this
phenomenon and how it was handled:

There are still those who are resistant to technology. And you’re never going to get away
from that. So you don’t waste time on people who don’t agree with you. Let’s agree to
disagree, and I'm going to go work with these other folks that do agree. If you want help,
just say the word and we’ll be there and we’ll help you and we’ll do anything we can to
get you to come along. But, we’re not going to slow down.
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Discussion

As mentioned earlier, the schools involved in the study have both similarities and
differences. The similarities are emphasized in Chapters 3 through 7, where the common themes
that emerged in interviews with teachers and students across the schools are reported. But
similarities are also evident in the background descriptions reported here. First, all the schools
had several years of experience with computer technology. At one school, this experience
stretched as far back as the 1970s. Two schools had 10 years of experience with networks and
Internet-based technologies, one had 5 or 6 years of Internet experience, and the newest school
had opened with Internet access 4 years before. The value of these early experiences is
demonstrated by the learning that the staff had done and the commitment they had developed to
expanding technology access in their schools.

Another shared characteristic among the schools is the importance that staff attached to
technology. In each school, individuals were evident who had promoted the development of
technology integration in the school over time, and who, in four of the five schools, had
spearheaded grant proposal development and other ways of acquiring the resources needed to
provide computers and infrastructure in the school. In each school, individuals who understood
curriculum as well as technology had provided leadership for technology integration. In all cases,
school personnel saw their school as being ahead of other schools in their district and state in
integrating technology. The science department was the most consistent early user of Internet
technology across the schools. One staff person suggested that this was because funding had
been focused there in earlier years. Four of the schools had been or were currently involved in
federal technology initiatives, the Technology Innovation Challenge Grants (three schools) and
the National Science Foundation Supercomputer Project (two schools).

Beyond these similarities, however, many differences were evident among the schools. Two
had incorporated technology integration in the wake of academic crises and dissatisfaction, and
one of these had embraced technology integration as a means of resolving these problems. A
third school started with a full array of technology and was experiencing serious academic
problems. Communities varied in their support of technology integration. Three schools were in
communities that clearly supported the schools’ efforts to integrate technology, while two were
in communities that had little experience with or knowledge of computer technology prior to the
exposure that the school brought to students and community members. Economic resources
available to the schools for acquiring technology also varied widely. Three schools were in states
that were providing considerable financial assistance to schools for acquiring computers and
infrastructure and for training staff. A fourth school had a unique financial base that allowed it to
create a technology-rich environment. The fifth school received no special funds. Special grants
(federal, state, private) were relied on extensively by one school, and moderately by three
schools, as sources of funding to support technology integration efforts. Higher education
institutions played an important supportive role for technology integration in three of the schools.
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Students

Students at the five schools varied considerably. Student populations in the two inner-city
schools reflected a high degree of diversity in race and ethnicity and in languages spoken. Both
of these schools had rather extensive English Language Learner programs. A high proportion of
students at these schools and at Midwest Rural were from families with limited economic
resources, and substantial percentages were eligible for free or reduced-price lunch. Midwest
Rural, while less diverse than the inner city schools, enrolled a high proportion of minority
students. Students at Southeast Suburban and West Coast Community reflected less (although
some) diversity, and had fewer English Language Learners and students eligible for free or
reduced-price lunch. Table 1 provides a profile of the student bodies in the schools, along with
some of these dimensions.

In three of the schools, many students did not have access to a computer and the Internet at
home. One of these schools (the smallest) solved this problem by providing students with laptops
they used in school and could take home. Even in the two schools in which most students did
have home access to the Internet, some parents did not want their children to use the Internet at
home or at school.

Table 1

Profile of Case Study High Schools’ Student Bodies in 2000

Free or reduced- English
9-12 Largest racial price lunch Language

School Enrollment group (%) eligibility (%) Learners (%)
Midwest Inner City 1,400 40 65 44
West Coast Inner City 1,600 28 74 30
Midwest Rural 100 52 49 0

West Coast Community 2,213 57 14 7
Southeast Suburban 2,350 80 2-3 1

Computer Configuration
Three schools reflected a highly distributed model of computer placement. Midwest Rural,

Southeast Suburban, and Midwest Inner City all had classroom computers, computer minilabs,
and large, school-wide labs. To some extent, and especially at Midwest Rural, classrooms were
minilabs. Departmental variations were evident in the computer configurations at four of the
schools (all except Midwest Rural), although these schools also had many single-computer
classrooms and each had at least one school-wide lab. The patterns reflect a variety of complex
computer configurations.
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Macintosh platforms predominated in three of the schools, but all five schools had some PCs
and some Macintosh computers. Students at two of the schools used laptop computers; Midwest
Rural assigned iBooks to students, and West Coast Inner City moved a mobile cart with 10
iBooks between classrooms. In all schools, some teachers had access to a laptop computer, but
most used a desktop model in their classroom or office. The schools varied in the degree to
which they depended on computer projectors and SMART Boards.

Technology Plans and Policies
The schools or their districts had technology plans with one exception—Midwest Inner City.

This school faced the most severe need for upgrading equipment, largely because its equipment
was all the same age (new when the school had opened). Equipment in the other four schools
was a mix of new and old, which afforded the schools the possibility of gradual replacement.
Only one school, Midwest Rural, had a well-established replacement plan and schedule, perhaps
because it had the longest history of school-wide technology integration and was in the best
position financially to systematically upgrade its technology.

All the schools used either a monitoring system or a filter, or both. All had procedures for
obtaining agreement from students and staff regarding acceptable-use policies, and four schools
used parental permission procedures. All of the schools provided e-mail accounts for staff, and
two provided them for students.

In providing computer equipment to teachers, once schools had distributed the basic
equipment allotment to classrooms, priority for further equipment was given to teachers who had
a track record of using what they had been provided in the past. One school required teachers to
submit proposals for equipment; another required proposals on a departmental basis. These
procedures were intended to emphasize the curricular goals that were to be served by the
equipment.

Technology-Related Personnel
The profile of technology personnel in the schools varied widely in both amount and

background. Two schools had technical specialists; in the others, teachers and media personnel
performed technology personnel functions. The schools varied considerably in the centrality of
the role media specialists played as technology personnel. In some of the schools, media
specialists were central technical and curricular support persons, whereas in others they seemed
to have almost no support role related to technology. Where teachers were used as technology
personnel, they worked full-time in that capacity in some schools and part-time in others.
Teachers were either assigned technology responsibilities as part or all of their job assignment or
were paid a stipend over and above their full-time teaching salary if no release time was
provided. In some schools, technology personnel were centrally located, and in others they were
department-based with the intention of facilitating technology-based curriculum projects. Each
school had a technology committee or core group of teachers who, along with technology
personnel and sometimes an administrator, spearheaded technology planning and coordination
and made (or at least approved) decisions about equipment acquisitions and allocations.
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Curriculum

The schools varied in the kind of curriculum they offered and the emphasis placed on various
curricular aspects. Midwest Inner City and West Coast Inner City emphasized career- oriented
programs. Southeast Suburban and West Coast Community emphasized college prep programs
and offered a wide array of Advanced Placement courses and honors courses. Midwest Rural
offered a comprehensive curriculum that included both career-oriented and academic-oriented
courses. All of the schools reflected a degree of career orientation in their academic programs
and the use of the Internet to support this focus.

Two schools had magnet programs—one in industrial technology (West Coast Inner City),
and one in special education (Southeast Suburban). Midwest Inner City was planned to function
as a technology magnet school. Southeast Suburban had an extensive gifted program. Midwest
Inner City had a nontraditional curricular organization in which academic programs were
integrated within career-oriented focus areas; the other schools had the traditional subject-area
curricular organization.

All but one of the school districts required students to take a computer literacy course in high
school or earlier. Some of the schools offered extensive computer technology curriculum, most
notably West Coast Community and Midwest Inner City, but all offered several courses through
which students could develop intermediate-to-advanced technology skills and understanding, and
all sought to develop students’ technology capacities through technology-based project
assignments in all subjects. In three of the schools—West Coast Inner City, Southeast Suburban,
and Midwest Rural—federal Technology Innovation Challenge Grants had contributed to
curricular developments.

Professional Development

All of the schools provided some teacher training, but professional development
opportunities made available to teachers varied enormously among the schools. Midwest Rural
had released classes every Friday afternoon during the school year for several years in order to
provide required technology training for teachers. West Coast Inner City, with the help of its
state grant, provided substitute teachers in order to give its instruction-related staff 36 required
hours of technology-focused training in 2000. Southeast Suburban had provided after-school
technology classes, brought in courses required for advanced degrees in instructional technology
(which embedded technology learning within a larger purpose), and sent teams of teachers to 50-
hour technology courses for several years. In contrast, West Coast Community and Midwest
Inner City, whose staff development days had been eroded by changes in state and school district
policies, provided 8 or fewer hours of technology training they required teachers to take during
the 1999-2000 academic year. At Midwest Inner City, technology training was provided and
required only for teachers new to the school. Some schools sent teachers to technology
conferences, and Midwest Rural paid teachers to present their technology-based work at
professional meetings. Training offered by the schools was provided by technology coordinators,
media specialists, and technology-knowledgeable teachers, on both an informal and a more
formal basis.

National Research Center for Career and Technical Education 57



Internet Integration in High Schools

States differed in the support they provided for technology training. One state required
teachers to either pass a technology skills test to be recertified or take an approved technology
course. This state also provided technology training centers around the state where teachers
could receive training, as well as consultation concerning instructional technology. Another state
provided grants to schools that included provisions and requirements for training teachers.

All of the schools had outlined areas of competence they expected teachers to develop, and
West Coast Community had outlined a series of levels within these areas that were used to track
teachers’ progress. In all of the schools, teachers’ technology skills differed widely, leading some
of the schools to adopt a menu approach to training. Getting an accurate sense of teachers’ skills
was also a problem for schools, because many teachers either overestimated or underestimated
their capacities on skills surveys.

Technology Integration Strategies
The schools differed in the degree to which they encouraged, versus required, teachers to use

technology. West Coast Community and West Coast Inner City were the most committed to an
encouragement strategy. The other schools all required teachers to use technology to some
extent, ranging from providing announcements and information that teachers needed only on
line, and not on paper, to requiring teachers to check their e-mail 3 times a day. Most of the
schools used electronic grading and attendance systems, which required teachers to be able to
operate a computer. Two schools reported selecting new teachers with already developed
technology skills or interests.

Some schools had followed a highly strategic and deliberate approach to achieving
technology integration, whereas others had not gone beyond requiring use of e-mail and grading
and attendance systems. The most strategic approach was seen at Midwest Rural, where the steps
of (a) providing access to technology, (b) providing reasons to use it, (c) providing training, and
(d) rewarding technology integration were clearly articulated. Southeast Suburban also had a
strategic approach that involved providing teachers with access to technology, training, and
opportunities to fulfill technology leadership roles.

Some schools had established subject-area priorities for equipment acquisition and
allocation. Typically, these priorities focused on academic subjects first, and career and technical
education and other elective subjects second. The great range of teacher commitment to and use
of technology in all subject areas, however, induced most schools to apply teacher-use criteria
when allocating equipment, so that the subject-area priorities were not rigidly applied.

Several schools were considering making technology competence a criterion for teacher
evaluation, but only Midwest Rural had moved to the point of implementing such a policy. -Staff
in three of the schools saw themselves as influencing other teachers and schools: West Coast
Inner City was focused on providing Web-based teaching resources for others, Southeast
Suburban on providing technology-focused teacher education for others, and Midwest Rural on
developing state and national policy that was friendly to and supported technology integration in
the schools.
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Teacher and Student Study Participants

The next chapters report the questionnaire and interview data obtained from teachers and
students at the five schools. Profiles of teacher and student respondents to the survey
questionnaires are summarized in Tables 2 and 3. More female than male teachers and students
responded. The age distribution for teachers is fairly even across categories, although 50 or more
years old was the most frequent age category reported. Although there were teacher respondents
in all professional experience categories, more than half had more than 10 years of teaching
experience. The experience of teacher respondents at the study schools followed a bimodal
distribution: Almost 30% had taught at the study school more than 10 years, and more than half
had been at the study school 4 or fewer years.

Students were distributed fairly evenly over the predominant age categories of 15-17. Fewer
students were 14, and 18 or older. Students were also distributed across grades 9—12, but the
higher the grade, the fewer the student respondents. In the smallest school, 8th- and 9th-grade
students were combined in many of the classes in which the Internet was heavily used, so the
8th-graders from that school were included in the study. Less than half of the student respondents
were White. African American and Asian students were equally represented, and together make
up 30% of the respondents. One tenth of the student respondents were Hispanic.
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Table 2

Teacher-Respondents’ Demographic Profile

Characteristic Number %
Gender
Male 136 42
Female 186 58
Total 322 100
Age
=50 years 102 32
42-49 years 72 22
34-41 years 55 17
26-33 years 71 22
< 25 years 18 6
No response 4 1
Total 322 100
Total teaching experience
> 10 years 173 54
9-10 years 17 5
7-8 years 19 6
5-6 years 23 7
3—4 years 35 11
1-2 years 32 10
6—12 months 15
< 6 months 4 1
No response 4 1
Total 322 100
Teaching experience at this high school
> 10 years 92 29
9-10 years 19 6
7-8 years 10 3
5-6 years 19 6
3—4 years 65 20
1-2 years 58 18
6—12 months 41 13
< 6 months 13 4
No response 5 2
Total 322 1017

"Reflects rounding.
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Table 3

Student-Respondents’ Demographic Profile

Characteristic Number %
Gender
Male 1,796 47
Female 1,996 52
No response _ 30 1
Total 3,822 100
Age
<14 365 10
15 1,051 27
16 1,026 27
17 794 21
> 18 479 13
No response 107 3
Total 3,822 101°*
Grade
Eight 25 1
Nine 1,214 32
Ten 1,133 30
Eleven 820 21
Twelve 622 16
No response 8 -
Total 3,822 100
Race/ethnicity
African American 568 15
Alaska Native 12 -
Asian 561 15
Filipino 50 1
Hispanic, Chicano, Latino 370 10
Native American/American Indian 70 2
Pacific Islander 27 1
White/Caucasian 1,641 43
Multiracial 239 6
Other 218 6
No response __66 _2
Total 3,822 101*

"Totals exceeding 100% are due to rounding.
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CHAPTER 3: INTERNET-BASED LEARNING OPPORTUNITIES
AND PATTERNS OF INTERNET USE

This and the next five chapters report the findings that emerged from the teacher and student
interviews and questionnaires regarding the first five study objectives. After the data are
presented in each chapter, the findings are summarized and discussed. Each chapter finishes with
conclusions, implications, and recommendations drawn from the findings. The final chapter of
the report, which addresses the sixth research objective, analyzes the findings in light of relevant
theories of educational change and presents conclusions, implications, and recommendations
based on that analysis.

This chapter covers the Internet-based learning opportunities that teachers and students
reported they were aware of and used in their teaching and learning. It also reports the patterns of
Internet use, including the proportions of teachers and students who reported using various
Internet-based technologies, their length of experience using the Internet, the frequency of their
Internet use, and the purposes for which they reported using the Internet. Web sites used by
teachers with their students and the kinds of students with whom teachers reported using
Internet-based learning opportunities are also discussed.

Internet-Based Learning Opportunities

In the interviews, teachers identified a wide variety of Internet-based learning opportunities
as potentially available to them and as useful or likely to be useful. These opportunities included
on-line lesson repositories, two federal Technology Innovation Challenge Grant project products
(the Virtual High School and Generation WHY), school and other Web sites that provide links to
resources, listservs, and other teachers’ Web sites, virtual communities of professionals and
experts, on-line courses and programs, search engines, and Web sites focused on technology and
other topics relevant to teaching. All of these represented opportunities for teachers to learn to
use the Internet in teaching and to obtain resources for teaching and for updating their own
knowledge.

On-Line Lesson Repositories

On-line lesson repositories were typically large collections of lesson plans created by
teachers. Teachers in two of the study schools were involved in creating lessons that became part
of such repositories as a result of their schools’ involvement in federal Technology Innovation
Challenge Grant projects. Both of these projects provided training across subject areas to
teachers who then developed Internet-based lessons. In one of the projects, teachers from schools
in five states developed and distributed educational resources aligned with state and national
standards. The standards that were considered in lesson development included the Secretary’s
Commission on Achieving Necessary Skills (SCANS), and content, industry, and technology
standards. The lesson plans and units were reviewed by content experts, revised, and approved
before becoming part of the project’s on-line lesson repository. In the second project, teachers
developed lessons following a specific model for on-line lessons. These lessons became part of
the school district’s Web-site project. In both projects, the lessons were accessible on line to all
teachers in the school, the district, and anywhere in the world. Another on-line lesson repository
that was perceived as useful for standards-based curriculum development was maintained by the

National Research Center for Career and Technical Education 63



Internet Integration in High Schools

state in which one of the study schools was located. This state was in the process of
implementing new graduation standards for high school students, and the repository focused on
lessons that addressed these standards. It contained approved courses and assessments from
school districts across the state for each standard.

Virtual High School
The Virtual High School (VHS) mentioned in interviews with teachers was also the result of

a Technology Innovation Challenge Grant. This Internet-based learning opportunity was being
used on a limited basis by one of the five schools, and was being considered by that school’s
state as a model for a state-based virtual high school. The Virtual High School Project was
initiated as a 1996 Technology Innovation Challenge Grant to the Hudson, Massachusetts, school
district and its partners, the Concord Consortium (Hudson Public Schools & Concord
Consortium, 1999). When a teacher in any school in the nation offers a VHS course, 20 students
at that teacher’s school can enroll in any of the VHS courses. Schools agree to allocate 20% of a
teacher’s assignment to teaching a VHS course. During the initial year of a course, its developers
receive on-line VHS training:

The way Concord [Massachusetts] is doing it, it’s being done very well. The teachers are
being brought along through a learning course. . . . It prepares the teachers to be on-line
instructors, instead of just saying “let’s develop a course and let’s teach on line.” We
don’t know how to teach an on-line course. I need some help, and Concord has done that.
... They’ve provided that help, that guidance, on how do you create a good on-line
course.

One of the VHS teachers commented that teaching in the VHS was satisfying because
students who enrolled wanted to be there. That teacher’s school required students to fill out an
application its staff had developed, obtain references from their teachers, and be interviewed by
school staff before they were allowed to enroll in a VHS course. A student’s grades, discipline
history, and understanding of the desired VHS course were reviewed before an application was
approved. The VHS required the school to designate a site coordinator to work with students to
ensure that VHS course assignments were completed. Teachers of VHS courses contacted the
site coordinator if problems arose with a student’s performance or ability to meet course
deadlines. VHS courses were entered on students’ transcripts as Virtual High School distance
learning.

I’m a big proponent of [Virtual High School] if it’s used correctly. This is something that
is done in addition to the school day. It is not to replace the school day. . . . I think this is
a great supplement. . . . to make it possible for the kids to get all ranges of education.

Generation WHY

Generation WHY was initiated as a Technology Innovation Challenge Grant awarded in
1996 to the Olympia, Washington, School District and its collegiate, community, and business
partners to expand to other schools a model for technology integration it had found successful
(Olympia School District, n.d.). Generation WHY involves students as technology leaders in
secondary schools. Students build and maintain networks, support teachers in the use of
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technology in the classroom, and develop contacts and collaborate with people outside their
schools. Students take a class that teaches them technology, collaboration, and project
development skills and builds their ability to mentor a teacher during the school day in
integrating technology in the curriculum (Generation YES, Inc., 2000). The Generation WHY
program was described in the school that was implementing it as follows:

It is supposed to be kids who have some technological ability or interest who are trained
to be mentors to teachers. Teachers who are a little bit nervous about trying some of the
things have a student [available] if they are working with equipment and something goes
wrong.

In 2000, the Generation WHY program was one of two programs recognized as exemplary
by the U.S. Department of Education from among 134 educational technology programs
submitted to a panel of educational technology experts (Office of Educational Research and
Improvement, September 9, 2000).

School and Other Web Sites That Provide Links to Resources

Teachers mentioned that their school Web site was a helpful resource. All of the schools’
Web sites provided links to curriculum repositories, reference tools, encyclopedia sites, library
sites, and state and school district sites that provided additional links to compilations of
resources. These links were often organized by subject area. The advantage of links compiled by
the school (often by the media specialist and sometimes by the technology coordinator) or a
subject-area group was that these links were tailored to teachers’ needs. Teachers also located
Web sites produced by other secondary schools, by universities, and by professional
organizations that contained useful material for their subject:

Lots of math Web sites are out there now that are gathering information and giving a
nice entry point into the Web from their site . . . helps you kind of localize your searches.

Listservs and Other Teachers’ Web Sites
Teachers mentioned listservs they belonged to as providing them with useful information
about Web sites and other learning resources potentially useful to their teaching area and role:

I'm on listservs for a number of different math organizations that are on line. They tell
me when new things [are] added.

I actually use listservs quite a bit to find the good [Web] pages to go to. . . . like for
biology, it's Access. Excellent! You go there and then they have all the places you want to
go to from that, depending on what your topic is.

One of the biggest aspects of my professional life that has helped is I'm involved in two
foreign language [listservs] and one German teacher’s listserv. So sharing of ideas and
sharing resources is very, very helpful. The listserv involves people from all over the
world who are teaching German as a second language, so it gives me a perspective of
people on other continents, not just my colleagues in this country.
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Some of the listservs teachers mentioned were news services that allowed teachers to keep up
with news, in general, or in a particular area:

With my current-events classes, I'm on the e-mail [listserv]. They have highlights of news
and breaking news that I have e-mailed to me.

Teachers also found other teachers” Web sites potentially useful because these sites often
contained teaching ideas and lesson materials for the subject area they taught. Teacher Web sites
of interest included those of both high school teachers and college faculty:

I use the Internet to use ideas from other teachers that are postings of lesson plans on
their Web sites. To go in and just get ideas from them, what they are doing in the
classroom for, like, beginning keyboarding classes. It's been really helpful. Very useful in
that respect.

So if you do get on a good listserv or if you do find a teacher who either loves the
computer or just has a lot of time, or is just very committed, and who puts their
curriculum or this great activity on the [Internet] . . . you suddenly have access to it, and
it’'s access that’s instantaneous instead of waiting for it to show up in the mail.

Virtual Communities of Professionals and Experts
Some teachers mentioned that they knew of communities of professionals on line that could

answer questions or give them ideas and suggestions. Some of these communities were listserv-
based, some were contacted by sending an individual an e-mail, and some were contacted
through chat rooms:

I guess it feels like a support group of IMP [Interactive Math Program] reachers
throughout the country. So I was in their group, getting all the information and lesson
plans and curriculum guides.

News groups, chat rooms, all those kinds of things. You get on line and there are people
out there like you adopting the technologies and giving comments on, “This ISP is a good
one,” or “we’ve had major problems with that ISP,” or “this software here has a bug,
and here’s a way to solve it,” or “here’s a hot link to this site.” So you can go get

help. . . . you can always go on line.

A science teacher mentioned an advanced placement listserv that not only allowed her to get
Web sites and teaching ideas from other teachers of advanced placement courses, but also
included a question answering service provided by a university:

There was a question-and-answer thing through the University. . . . professors or Ph.D.
students. We’d get on and they would answer. . . . I could get on and just ask, and within
10 minutes there’d be an answer. Within 24 [hours] there’d be an answer.
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An earth-science teacher described a Web bulletin board that provided a question answering
service as well as other helpful resources:

A volcano Web site . . . run by the American Geological Institute (AGI), and the
coordinator for the Midwest is out of the U of Wisconsin at Milwaukee. I attended a
workshop there last summer. The way that we communicate is through the Web board
that they set up if we have questions [and for them to do] general updates. Then the
people from AGI in Virginia monitor that Web board, so if they see problems coming up,
they correct it. If they find something that needs to get out to everybody, they put it there.
It’ s their way of keeping [people informed].

On-Line Classes and Programs
Teachers reported being aware of classes and programs that were available to them partially
or completely on line. Some of these classes were part of a graduate program:

I took a course . . . that was a combination of going to class and prescribed chat room
times and regular contributions to the bulletin boards. . . . that would be a time to
interact . . . around the state, and the teacher would serve as moderator of the chat room
discussion. That kind of thing happens a lot for me in graduate school.

In a graduate program, a lot of it is distance learning. Several of my classes have been
on-line classes, or partially on line.

Search Engines

When teachers didn’t know specific Web sites to go to for a certain kind of information, they
used a search engine to find them. Teachers also indicated that knowing how to use a search
engine was key to avoiding a search that yielded too many resources to sort through:

It's a matter of just knowing how to use the search engines and everything. lf you know
how to use the search engines, you can get around pretty well and find what you need.

Web Sites Focused on Technology and Other Topics Relevant to Teaching
Teachers who were familiar with the Internet knew of specific Web sites that provided

instructions for creating Web pages and sites and on-line lessons, and for using the Internet in
teaching:

I’ m familiar enough with the Internet and trying to find my own sources of information.
You can find a lot of information on the Web about how to incorporate the Web in your
classroom. So things like that I can do on my own.

The other good teacher resource is now lodged with Discovery Web page, and it’s Kathy
Schrock and her Web page for teachers.
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Teachers also described Web sites focused on other topics relevant to their teaching:

What I do is go to certain Web sites and look at grading information, as far as different
techniques and different things.

Patterns of Internet Use by Teachers and Students

This section reports findings from the survey questionnaires regarding teachers’ and
students’ experience with the Internet, the degree to which they used various Internet-based
technologies, and how frequently they used the Internet. Findings from the survey questionnaires
and interviews with teachers and students regarding the purposes for which they used the Internet
are also reported. Finally, data from teacher interviews regarding categories of Web sites they
used with their students and the kinds of students with whom they used the Internet are also
reported.

Experience in Using the Internet
Teachers were asked on the survey questionnaire to indicate how long they had been using

the Internet. These data are reported in Table 4. Most of the teacher respondents (76%) reported
having used the Internet between 1 and 6 years. Teachers were also asked to report the Internet-
based technologies they had used within the past year. These data are shown in Table 5. Almost
all of the 322 teacher respondents reported using e-mail and the World Wide Web. The variation
across schools was very slight. In contrast, less than one third of the teacher respondents reported
using any of the other Internet-based technologies that were listed on the questionnaire.

Table 4

Teacher-Respondents’ Internet Experience

Length of Internet experience Number %
> 10 years 4 1
9-10 years 6
7-8 years 27 8
5-6 years 67 21
3—4 years 104 32
1-2 years 75 23
6 months—1 year 15
< 6 months 24
Total 35 99*

“Reflects rounding.
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Table 5

Teacher-Respondents’ Use of Internet-Based Technologies Within the Past Year

Internet-based technology Number %
E-mail 310 96
World Wide Web 303 04
Downloading music and/or videos 100 31
Remote access to computers or files 38 27
Listservs/news groups 81 25
Telnet/File Transfer Protocol (FTP) 65 20
Chat rooms 53 16
Audio conferencing/telephony 20 6
Videoconferencing 19 6

Students, too, were asked on their survey questionnaire about the length of their experience
with the Internet and the Internet-based technologies they had used within the past year.
Students’ responses are reported in Tables 6 and 7. The majority of students reported between 1
and 4 years of experience with the Internet. The Internet-based technologies most frequently
reported by students as used within the past year included the World Wide Web, e-mail, chat
rooms, and downloading music and/or videos. In contrast, only 16% or fewer students reported
using any of the other six Internet-based technologies listed. The proportion of teachers who
reported using the World Wide Web and e-mail was higher than the proportion of students,
although both groups reported these two technologies as the ones they had used most frequently
within the past year (see Tables 5 and 7). Videoconferencing was the least-frequently reported

technology by both groups.

Table 6

Student-Respondents’ Internet Experience

Length of Internet experience Number %
> 10 years 54 1
7-10 years 46 1
5-7 years 200 5
4-5 years 441 12
3—4 years 663 17
2-3 years 883 23
1-2 years 766 20
6 months—1 year 417 11
> 6 months 325 9
No response 27 1
Total 3,822 100
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Table 7

Student-Respondents’ Use of Internet-Based Technologies Within the Past Year

Internet-based technology Number %
World Wide Web 3,088 81
E-mail 2,928 77
Chat rooms 2,324 61
Downloading music and/or videos 2,304 60
Remote access to computers or files 601 16
Audio conferencing/telephony 460 12
Telnet/File Transfer Protocol (FTP) 443 12
Other 417 11
Listservs/news groups 357 9
Videoconferencing 313 8

Frequency of Internet Use

Teachers’ responses to questions on the survey questionnaire about how often they used the
Internet for professional and personal purposes, how often they used it in their classrooms, and
how often they had their students use it in their classrooms are shown in Table 8. Only one
teacher reported never using the Internet. About half of the teachers reported using the Internet
for professional and personal purposes daily, but only 15% of the teachers reported daily
classroom use, and only 14% reported daily use in their classroom by students. Teachers’
responses regarding their own and their students’ use of the Internet in their classrooms were
fairly evenly distributed over the less-frequent categories of 2—4 days per week, once per week,
1-3 days per month, less than once a month, and never, with responses in each category ranging
from about one fifth to about two fifths of the teacher respondents.

Frequency of Internet use reported by students is shown in Table 9. Almost 60% of the
students reported using the Internet either daily or 2—4 days per week. Only 2% indicated that
they never used the Internet.
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Table &

Frequency of Internet Use Reported by Teacher-Respondents

For personal In In
and classrooms classrooms
professional by teachers by students

Frequency purposes
Never

Number of respondents 1 51 67

% - 16 21
< once/month

Number of respondents 22 67 71

% 7 21 22
1-3 days a month

Number of respondents 31 57 53

% 10 18 16
Once/week

Number of respondents 33 35 46

% 10 11 14
2—4 days a week

Number of respondents 78 53 27

% 24 16 8
Daily

Number of respondents 155 48 46

% 48 15 14
No response

Number of respondents 2 11 12

% 1 3 4
Total

Number of respondents 322 322 322

% 100 100 99"

"Reflects rounding.
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Table 9

Frequency of Internet Use Reported by Student-Respondents

Frequency Number of Respondents %
Never 86 2
< once/month 345 9
1-3 days a month 581 15
Once/week 575 15
2-4 days a week 939 25
Daily 1,248 33
No response _ 48 1
Total 3,822 100

Purposes for Which Teachers and Students Used Internet-Based L.earning Opportunities
Tables 10 and 11 report data from the survey questionnaires that concerned the purposes for

which teachers and students used the Internet. Table 10 indicates that resource/information
acquisition was a frequently reported purpose for Internet use by teachers, with two thirds
indicating use of the Internet for this purpose at least once per week. Individual projects or work,
and seeking expertise on aspects of work or projects, were two other purposes frequently
reported by teachers. In contrast, less than one third of the teacher respondents reported using the
Internet to publish their work or for developing and maintaining Web pages. Communication
with other teachers was the most frequently reported communication purpose.

Table 11 shows that obtaining information was a frequent purpose for students’ use of the
Internet, as was working on individual projects. Communication with other students was the
most frequently reported communication purpose among students. A slightly higher percentage
of students than teachers reported using the Internet to publish work and to develop and maintain
Web pages, but these purposes were relatively infrequently reported by both groups.
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Table 10

Purposes for Which Teacher-Respondents Reported Using the Internet

Frequency of use

Less
Never than 1-3 2-4

once/ days a Once a days a No

month month week week Daily response Total
Purpose No. | % | No.| % |No. | % | No.| % |No.| % | No.| % | No. | % | No. | %
Resource/information
acquisition 6 2| 41 13| 64 20| 73 23| 83 26| 54 17 1 - 1322 101
Sharing
files/documents 91 28| 84 26| 65 20| 40 12| 28 9| 12 4 2 11322 100
with others
Collaborative
projects/work with 124 38| 8 27| 61 19| 24 7| 11 3 6 2| 10 3]322 99
others
Individual
projects/work 35 11| 78 24| 73 23| 44 14| 51 16| 39 12 2 1322 101
Seeking expertise
on aspects of 42 13101 31| 74 23| 50 16| 36 11| 17 5 2 1322 101
work/projects
On-line publishing
of work 239 74| 50 16| 11 3 7 2 8 2 5 2 2 11322 100
Web page
development and 202 63| 69 21| 26 8| 11 3 7 2 4 1 3 11322 99
maintenance
Communication
with administrative 124 39| 64 20| 39 12| 30 9| 30 9| 33 10 2 11322 100
staff
Communication
with other teachers 80 25| 59 18| 46 14| 38 12| 49 15| 48 15 2 11322 100
Communication
with students 180 56| 61 19| 30 9| 29 9| 11 3| 10 3 1 1]322 100
Communication
with parents 174 54| 65 20| 43 13| 23 7 8 2 31 6 21322 99
Other 0 - 0 - 6 2 6 2| 11 3| 10 3289 90322 100

"Totals not adding to 100% are due to rounding.
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Table 11

Purposes for Which Student-Respondents Reported Using the Internet

Purpose

Frequency of use

Never

Less than
once/
month

1-3 days a
month

Once/
week

2-4 days a
week

Daily

No
response

Total

No. %

No. %

No. %

No. %

No.‘%

No.‘%

No. %

%o

To get
information

160 4

541 14

1,004 26

779 20

649 17

524 14

165 4

3,822

99

Sharing
files/
documents

1,400 37

724 19

499 13

418 11

323 8

290 8

168 4

3,822

100

My own
individual
projects

381 10

750 20

975 26

630 16

469 12

444 12

173 5

3,822

101

Projects I
do with
others

872 23

1,050 27

917 24

416 11

240 6

155 4

172 5

3,822

100

Finding
experts on
project
topics

1,635 43

826 22

564 15

273 7

200 5

142 4

182 5

3,822

101

On-line
publishing
of work

2,497 65

473 12

270 7

171 4

110 3

124 3

177 5

3,822

99

Web page
develop-
ment/main-
tenance

2,279 60

516 14

311 8

227 6

125 3

189 5

175 5

3,822

101

Commun-
ication with
other
students

887 23

524 14

475 12

473 12

454 12

832 22

177 5

3,822

100

Communi-
cation with
teachers

2,769 72

350 9

189 5

136 4

80 2

115 3

183 5

3,822

100

Communi-
cation with
administra-
tive staff

3,139 82

210 5

110 3

9 2

33 1

62 2

189 5

3,822

100

Other

559 15

&8 2

111 3

9% 3

170 4

329 9

2,470 65

3,822

101

%
Totals not adding to 100% are due to rounding.
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Interviews with teachers reflected the quantitative data in Table 10, revealing that teachers
used Internet-based learning opportunities with their students, or assigned their students to use
these opportunities, for a wide variety of purposes: to obtain information; illustrate lessons and
student products; work on projects; produce reports, Web pages and sites, presentations, and
other kinds of products; prepare for starting a new unit of study; prepare for exams by reviewing,
pretesting, and practice testing; prepare for laboratory experiences; prepare for field trips; hold
virtual discussions and dialogue; gain expert advice and guidance regarding projects and other
work; conduct self-assessments; explore careers; create simulations; provide extra-credit
opportunities for students; and provide on-line learning opportunities for others. Teachers also
reported making use of the Internet accessible to students as a way of managing student
behavior. Students reported in interviews that they used the Internet to obtain help with
schoolwork from friends and experts, and to communicate with students in other countries.

Obtaining information. Teachers obtained information from the Internet in order to develop
their background in their teaching areas or a topic they were interested in, and to keep up with
news:

The other side of the coin that really got me going into the Internet was looking for
information about school-to-career programs elsewhere, about vocational training
elsewhere, and, in particular, statistics of success, student involvement, post-high-school
employment. I first began to realize the power of the Internet by looking for that
information.

Almost all teachers interviewed indicated that they made frequent use of the Internet for the
purpose of obtaining information, and they also frequently assigned students work on the Internet
for this purpose.

Teachers’ Internet-related assignments for students were most often reported to take three
forms. The first was answering questions posed by the teacher:

Almost daily, in their assignments, I’ [l have at least one Web page that I want them to go
to. And I give them some specific questions to answer about that Web page.

We did a scavenger search for pi, so I gave each group a question and they had to find
the fact about pi.

The second was answering questions posed by students:

If a kid has a question in class that we don’t have the answer to, like one day, the kids asked,
“Why do cats purr?” So we went on the Internet and checked it out.

The third was finding information on an assigned topic or one chosen by the student:

It used to be that the most boring thing I taught was livestock breed identification. That
was done basically with pictures or slides. . . . there’s even a videotape put out . . . a
video of slides. So now this animal science [Web site at the university], they’ve got
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breeds that we’d only have in America, and [then] there are worldwide breeds . . . the
kids can actually now go, and right there at the site look at the breed, and it shows all the
history.

Right now in my composition Il class, they are doing research papers where I ask them to
choose . . . a person, an invention, a technological advancement, or event in the 20th
century that had an important impact . . . and to come to the library and use the Internet
to do research on whatever it is they’ve chosen.

The latter purpose was also seen in the project and product assignments described below.

Illustrating lessons and student products. Teachers used the Internet to find pictures,
images, diagrams, and other visual material to make their lessons more real and more interesting
for students and to aid students’ understanding:

What I use the Internet for is when I teach world history. We were talking about South
Africa and I wanted to actually get some pictures of South Africa. There was an overall
view of it that was beautiful. . . . Basically, pictures to go with what I'm teaching to give
the kids a visual picture, because my kids love visual pictures.

If I wanted to do a lot of research on different places to get pictures to put in a little slide
show when we’re lecturing about something, then I have been projecting it . . . and that’s
made a huge difference in my lectures. It's almost like, I don’t have to just describe [it].

Teachers indicated that students, too, used the Internet to obtain illustrations for products
they were creating, such as children’s books, magazines, yearbooks, and kiosks:

We’re doing a children’s book, which has to have illustrations, and some of them can’t
draw, so they can go out and find all sorts of clip art and pictures, and they save it on
their files. They print them. They color them. Every day they use it.

We do a whale kiosk, and they can download whale videos and whale sounds, and that
kind of thing.

Working on projects. Teachers assigned projects for which students needed to use the
Internet. Much of the time students spent on the Internet working on these projects was focused
on obtaining information:

When they were doing structural engineering, designing their towers, they went out and
Just would do broad searches trying to find what information they could on what towers
exist and how they were designed, find whatever pictures they could, whatever
specifications they could that they then could adapt back down to the size and the
specifications that they had on their tower.
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We’ve been working on human rights lately. If you just punch in “human rights,” . ..
there’s everything from children’s rights, women’s rights, men’s rights, you name it, and
from virtually every country in the globe. But we narrowed it down to Amnesty
International. Well then, I can get all of the students working on the same project now
within that Web site, literally from A to Z is every country that . . . has supposed
violations. So now, within that framework, I give them some flexibility as to which topic.
So we can kind of set a goal, but then within that goal they can wiggle a little bit.

Producing reports, Web pages and sites, presentations, and other kinds of products.
Many uses of the Internet that teachers required of students involved developing a product of
some kind:

We just finished studying the Holocaust. I' ve asked them to do a report [containing]
information about some other situations in the world today that mirror [the] Holocaust in
terms of one group persecuting another based on race, religion, ethnicity, or culture.

Although many student products were written reports for which the Internet was used
primarily as a source of information, other student products involved creating something on the
Internet itself, such as Web pages and sites:

The first 9 weeks, we spent time building a Web page, and they created their own Web
pages. . . . anything they created for me went on that Web page.

Other teachers reported having students create their own Web page as a vehicle for
displaying other assignments they completed. For example, in a forestry unit, an agriculture
teacher had students place on a Web page their digitized photos of leaves they had collected and
identified:

They’re working on an on-line leaf collection. Instead of putting their leaves on a piece of
cardboard, they have to digitize them and make just one Web page.

Teachers also had students incorporate material they obtained from the Internet in
presentations the students made in class:

Right now my . . . students are creating a PowerPoint presentation. . . . And in order to
do that, they had to pull up information off the Internet . . . as well as maps that they
incorporated into their presentation.

Preparing for starting a new unit of study. Teachers found the Internet a helpful resource
when they were introducing a new unit of study, because it captured students’ interest in what
lay ahead, and was a source of background information that set the stage for the learning that was
to come:

A lot of times, what I’ ve done with it is start a unit; what their questions are, we’ve gone
out and researched them. And then they’ve given a little report on it. And it’s a good way
of sharing and good way of starting a unit. So that’s one way I’ ve used it quite a bit.
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Especially at the beginning of a new unit, the students are a lot more apt to be excited
about learning from a computer.

The Internet provided a way for teachers to develop the prerequisite knowledge and skills the
students would need in a new unit.

We just finished To Kill a Mockingbird, and at the beginning of it, I asked them to look
up information on the Depression, the Scarsborough Trial, [and so on].

Preparing for exams by reviewing, pretesting, and practice testing. Teachers reported
using the Internet to help their students prepare for tests:

We would also use that for our Algebra Il college-prep students to do review, as well as
to prepare for exit exams and to prepare also for the exams that the students need to take
for the graduation process.

In some cases, students worked on Web sites that guided them through reviews of chapters in
a textbook they had studied:

They have a program that we use and we access it through the Internet. I basically use it
after every chapter to review.

In other cases, on-line tests allowed students to check their understanding and identify areas
in which they needed to do further preparation before an in-class test:

And they use pasoapaso.com (it’s by [a companion to] the book that we use) to review
vocabulary. To take what we call self-tests. They use the Internet for reviewing purposes.

By taking sample tests on line, students could also become familiar with what a real test they
would take later would be like, and what it would demand of them:

For my advanced placement biology class . . . there’s a Web site where students can get
in through the College Board, which administers the test. They have on-line quizzes . . .
that’ Il help them study better for that test, so they know what the test they have to take at
the end of the year is like.

Preparing for laboratory experiences. Some teachers used virtual science laboratory sites
on the Internet to prepare students for real laboratories. Teachers who used these sites this way
felt that they helped students get more out of the real laboratory. One teacher taught an
occupational class for high school students and adults who wanted to work as technicians in
biotechnology laboratories. Some of the equipment was so expensive, the program was not able
to purchase enough for students to get all the practice they needed. This teacher planned to use
the virtual lab to build students’ understanding, which would then shorten the practice time they
needed in the real lab:
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[ just downloaded sites last week where the students can go on and use pipettes on the
computer. Just click and point and it shows them how. . . . If some of them don’t get it,
they can click on it first and see if they’re wrong or right. . . . I just found this, so I think
next year when I do this class, I'm going to start them off with the computer virtual
pipette. Then do the real thing.

Preparing for field trips and other community-based experiences. Teachers had students
look at Web sites of places a class was going on a field trip so that students would have some
information in advance.

And so we’ll do Internet research to find out about the particular places we’re going so
they have some background knowledge beforehand.

Before they got there, [ wanted them to know what type of facility it was. I had them look
it up on the Web, and they had to tell me all the different departments. When they did the
tour, they were very well aware.

Teachers also prepared themselves for class trips with the help of the Internet:

When we take our students on their senior trips, it is really convenient to be able to log
on and find out all sorts of information about the places we are going to take the students
and things that we are going to have to have.

Holding virtual discussions and dialogues. Teachers used chat rooms and instant
messaging sites to give students opportunities to communicate with experts, groups, and other
students with whom they would otherwise not have been able to interact. A typical example
across schools was in foreign language classes where the Internet was used by the class to
communicate with students in countries whose language they were studying:

They would just be in touch with things about that country fairly often. Or go into chat
rooms and talk with German kids.

Virtual discussions and dialogue were used in other classes to enrich the variety of
perspectives brought to bear on a topic of interest:

We did a book discussion internationally the first year that I was working with this
[computer] lab, and it was great. We had kids from Australia and Germany, and they
were all communicating and talking with one of our classes.

Getting expert advice and guidance regarding projects and other work. Teachers
reported that they sought out Web sites at which experts gave advice and guidance in areas their
classes were working:

This year, I used scholastic.com. There was a writer’s workshop. They had several
adolescent literature writers . . . so I incorporated a lot of what they talked about in their
workshop into creative writing. We tried some of the different techniques they used, and |
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said, “This is what the pros use, so let’s see if it will work for us,” and it really took you
through every step.

Some teachers had students go directly to these sites for guidance:

I'd give them an assignment like this . . . this excellent site from the University of
Michigan on how to make science posters. And so I refer them to that site and have them
spend a couple of days studying that site, and then we start making posters, and . . . we’ll
probably make four sets of posters. By the time they finish that, then they know the
difference between a grade-school-appearing poster and a professional-appearing
poster.

And they each are assigned a certain environmental problem like air pollution, water
pollution, and they’re doing it, a month-long research project that will entail using the
Internet to find information. . . . And then, in some cases, they’re using the e-mail through
the Internet system. If they come across something, the professional who talks about his
work in a certain area, they may e-mail him and correspond with him about the work in
order to have a professional opinion in their paper.

Conducting self-assessments. Teachers indicated that they used the Internet as a way for

students to develop self-awareness in a number of domains. Teachers sent students to Web sites
that provided questionnaires, calculation formats, and other activities that helped students assess
their own status, consider their own profile, identify their strengths, and so forth. The most
typical self-assessment domains were career interests and possibilities, and health and fitness.
What students learned about themselves from these experiences was then typically used in
further work:

There are some sites we’ve been to for assessment tests for the occupations that I have
found in their work program. . . . There is also a site that is like an “understanding
yourself” type of program. Just health and wellness.

I took them to the media center and had . . . a sheet set up for them, and they went to
different Web sites. I used a lot of interactive Web sites. It was easier because they didn’t
have to do the computations such as figuring up the body-fat percentage and body-mass
index. Those were the types of sites we used. I used it on a nutrition project where we
talked about fast food. They figured out a meal they like to eat and they looked up the
calories and all the nutrition values in the foods they ate.

Exploring careers. Teachers used the Internet often as a resource for career information:

This is an example of a project that I do in all four of my classes. It’s using the Bureau of
Labor Statistics. The students will go into that site and then they will click on Occupa-
tional Outlook Handbook . . . type in a career that they’re interested in researching, and
it comes out with about an 8- to 10-page printout on each career. . . . That's very useful.
Then from those printouts, they answer the specific questions on the back.
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The prevalence of this use of the Internet across subject-matter areas was striking. For
example, a chemistry teacher got students to think about careers in chemistry by having them
explore a specific company and develop a realistic sense of the work and responsibilities behind
the salaries they saw listed, and the kinds of preparation required to attain chemist positions:

I asked them to find out where . . . [the company’s] stock was listed and how much it was
and financial stuff. I asked what would it take to get a job with that company. . . . I asked
how many in each . . . of the following categories they employ. Chemists. It told their
starting salary and what general education you had to have to be a chemist at that
company, and that dropped a few jaws. So they realized the effort that the companies
were looking for from these people, and they looked at the pay that a chemist could get. |
think that was helpful.

One of the most thorough approaches to using the Internet for exploring careers was
described by a teacher as follows:

We would go to the Kersey personality site, and they would do some character and
personality testing and it would give them the results. It would give them a picture of the
kind of people that were of that type and the kind of careers that they had . . . Then we
would find out that maybe they were suited to, or had the desire to, pursue this particular
thing and we would go back to the Internet and find programs that would offer this. . . .
Then we would use the Internet to find life stories of people doing those types of things,
and we would use the Internet to develop [a resume]. There was a resume site. We used it
a lot. It was very good.

Some teachers in academic areas suggested that this career focus was one way their program
addressed the SCANS recommendations.

Creating simulations. Teachers used the Internet to help them create simulations. (This was
not the same as using a simulation on the Internet; teachers also used simulations that the Internet
provided, which is described in the next section.) Teachers incorporated various Web sites in
their simulations to make the simulation possible or more realistic. These teacher-developed
simulations were elaborate projects that spanned several weeks or months. For example, an
English teacher who taught students in a program that led to a vocationally oriented diploma
used the Internet in a new-business-development simulation:

This is a project for the vocational seniors, who will go on to either technical schools or,
more likely, the workforce. They create a small business. A lot of the work requires
computer use, and especially because we don’t have phones, kids can use the Internet to
get a lot of their data. Their use of the Internet is incredibly helpful with so many
businesses having things on line. So the kids decide the theme of it. This year it is an
automotive accessory store. They decide what groups they need to have in order to pull
off the creation of this. So the main group that uses the Internet is the services group,
who has to determine what we purchase, where we purchase it from, how much it’s going
to cost, how much we are going to charge. So they’re getting all sorts of information from
different companies on line, getting phone numbers that we can order sample catalogs
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from, which we’ve been able to do. They’'ve also created a Web page to go along with
their different things, and they even found a site where we could get 250 free business
cards for just paying shipping and handling. So they created a nice little business card,
on line, and had it sent to us. One of the staffing group members used the different
computer resources, Internet and others, to find out general salaries for different
employees, and what qualifications they needed to have.

A business education teacher created an international business simulation:

One of the projects that we did was an international business project, so I came up with
some guidelines. I . . . simulated that they would be working with a company, and they
would be on assignment to another country. They had to select a country, and they had to
do some homework to get some information about the country before they actually went
there. Some of the topics were to find out what the flag was, the music, the social
customs, etiquette, just some information so when they went, they would be prepared.
They did all of that on the Internet. They researched and found that they could download
the flag of the country, they downloaded the music, and then at the end of it all they did a
PowerPoint presentation, and they presented it to the class. I have a very culturally
diverse group, so it was wonderful to see that many were able to go back to the countries
that their parents had come from. . . . many of them even brought extra items in to share
with the class.

Providing extra-credit opportunities for students. Several teachers said they assigned
Internet-based work as extra credit. This was optional work that students could do if they were so

inclined. Some teachers reported that many students did this extra-credit work:

On a smaller basis, I've done a few things where kids can get some extra-credit points by
doing some [Internet-based] research projects.

Their homework, extra credit, for tonight is to find an [Internet] article, read it, and
briefly give me a paragraph summary of it. . . . I would say anywhere from 40 to 60% [do
it.]

[I encourage them to] kind of hunt for the good stuff for me. Find a really cool Web site,
and earn five points extra credit.

In some cases, teachers said they assigned Internet-based work only as extra credit, because
many of their students did not have Internet access at home, and they were reluctant to require
use of the Internet. This finding supports what students said in interviews: that teachers did not
tend to allocate class time to Internet use.
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Providing on-line learning opportunities for others. Teachers had their students create
material with the intention of posting it on line for others to use. The audience for these materials
might be the local community, the school’s students, or audiences farther afield:

In my other math classes, like my advanced math class, the focus is still on math-related
topics, but I do stop at some point and time in the year, and we do a project that ties in,
not only the Internet, but . . . other software packages. The end result is that we have a
Web page out there that the kids created with a Web-producing software like Quicktime
VR and some other things. The purpose is for them to create, but also to kind of have an
intended user on the other end. A lot of people just create something that’s just posted
information. Not that ours gets lots of hits or anything. It's primarily local people that we
tell [about it], but the idea is that it would be designed for somebody.

Teachers themselves also created and published Internet-based material. The audiences
teachers created material for were mostly students, and occasionally other teachers. For example,
one teacher created Internet-based lessons called WebQuests that she intended to use in her
classes with her own students:

I have put together four different WebQuests. One is called “China: Roots of
Revolution,” where I try to get kids to look at whether or not China has actually made
significant changes as a result of the 1949 revolution, as opposed to how it was before.
One is called “Global Challenges,” which is about water scarcity and conflict in water-
challenged regions. I did two this year. One for my advanced placement United States
history class, called “From These Honored Dead,” which is looking at the Civil War.
The most recent one that is more complex is “Return of the Great Game,” which looks at
regional and ethnic conflict in central Asia, primarily looking at the weaker people of
that central-Asian region, and the possible impact of the nuclear powers that surround
that region.

Managing student behavior. Several teachers mentioned their use of the Internet as a
behavior management tool. They rewarded students for completing assignments by allowing
them to use the Internet:

I let them use [the Internet] when they’ve got all their work done. That’s kind of their
reward for finishing their work.

It has been a good tool to keep the kids on task because if they can get a certain amount
of work done, then they can. In fact, today a couple of girls finished up an assignment.
Then they ask if they can spend a couple of minutes before the bell rings on e-mail.
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Some teachers said that they had fewer discipline problems when students used the Internet,
and that it was easier to monitor students when they were using the Internet:

I do find that when they’re doing stuff like that, and they’re having a good time creating
something for the Internet or working on the Internet, I have a lot fewer discipline
problems.

We can go to the lab and everyone sits down and I can help them individually and keep
my eyes on all of them at the same time. No one’s moving around and touching and
hitting people.

It is easier to monitor students.
I can monitor more students at once.

Purposes reported by student interviewees. In the student focus group interviews, students
indicated that they used the Internet for communication; doing research for school; getting
college, scholarship, and internship information; entertainment; and pursuing personal interests.
They reported that some of the Web-page and Web-publishing work they did was assigned by
teachers. Students’ comments regarding learning opportunities emphasized the communication
aspects of the Internet. Some of the communication and research work that students did for
school involved communicating with friends about homework and with experts about projects:

If you need homework help, you probably have many friends that you can go on there and
talk to about it . . . and you can talk to people across the world about anything. I've got a
psychology project, and I can get on and talk to a psych professor in California, or we’re
doing projects on South America and I can . . . talk to people in Brazil about what it’s
really like down there.

Students reported that their teachers involved them in communicating with students in other
countries:

We sent e-mails to different people all over the world. We wrote to them and they wrote
back telling us how their country was, how their school was, and we wrote back telling
about ourselves. That was pretty fun.

Categories of Web Sites Teachers Used With Students

In addition to describing purposes for which they used Internet-based learning opportunities,
teachers in the interviews discussed categories of Web sites they used with their students. These
categories included tutorials, image manipulation sites, virtual science laboratories, simulations,
on-line specimen collections, on-line databases, reference sites, Web sites coordinated with
textbooks, news sites, and museum sites.
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Tutorials. Teachers used tutorial Web sites to give their students opportunities to practice
new learning, and to go back and recheck their learning, and relearn, if needed. Tutorials gave
students a chance to have longer and repeated exposure to what they were learning in class. A
graphic arts and communications teacher commented:

The tutorial would come along and it would have the voice, and the video would show
you how it worked. It would actually show you using the PageMaker program, pulling it
in: this is how you would wrap text. It' s very helpful for the kids, because I can show
them, and I do. I've got a projector and I hook it to my computer, and I’ [l show the kids.
And you know, they don’t remember. They can’t possibly remember if they’ve seen it
once, until they actually do it. And then they may need extra help [which they can get] by
using the Web site.

A math teacher used math tutorial Web sites to help students reinforce concepts and
mathematical operations they were learning in class:

The other thing that I use it for is that there are a lot of good tutorials or places where
there are Internet games or logic games that they can use. Those kinds of things I have
the students do either as extra credit, or I say, “If you really need help with this and you
don’t have time to come in, you can do a tutorial on the computer.”

Image manipulation sites. Science and math teachers reported that they used Web sites that
allowed them to track the movement of virtual phenomena, and to change the perspective of an
image or drawing to allow students to see important features not visible in the laboratory or with
other media:

I found a particular Web site that has what they call “physlets,” but I think it’s just a
physics applet that they’re calling physlets, but it’s a little program that runs downloaded
from the Web. . . . it allowed me to move things, and they can see real-time what
happened. Like in the case of lenses and mirrors: if I move the object here, what does the
image look like? It lets me slide things around. I would use one computer and our LCD
projector so that all the kids could see at once what happens when you’re at the focal
point or beyond the focal point. Occasionally I [l stumble across things that allow me to
demonstrate better than I could normally do with an overhead or a chalkboard.

There is a site that shows an atom and the movement of the electrons around the electron
shell.

I did with my geometry class. I found a site that had perspective drawings and some real
good perspectives and examples. You could see the vanishing points.

Virtual science laboratories. Science teachers reported using Web sites at which students
could experience a virtual science laboratory. Examples of such sites included a virtual
earthquake, a virtual hurricane, a virtual pig dissection, a virtual fruit-fly genetics lab, and a
virtual physics lab. Although teachers indicated that they did not think virtual laboratories could
take the place of all real ones, they noted that virtual labs could be helpful when the students
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could not actually experience the real phenomenon (such as earthquakes and hurricanes) because
of danger or inaccessibility, when they did not have enough equipment for an entire class, when
the lab involved a material that was particularly difficult to control, and when students found
dissections very distasteful:

We did a virtual earthquake lab. There was a virtual hurricane lab that we did off the
Internet.

If they don’t like the dissecting, there are many interactive [sites] on the Internet, so they
can see the same thing.

Simulations. Teachers reported that simulations on the Internet were helpful in teaching.
One of the values of the Internet in this regard was the modeling the simulation could provide in
terms of showing the results of an action on some phenomena:

There is an earthquake simulation available through one of the universities in California.

I have a couple of times done a simulation over the Internet. It is called Project
Moonlink, in which students are simulating landing on the moon. Each person is
controlling the spaceship with a separate control panel they have.

Teachers also realized that students needed actual experiences, as well as the simulated kind
the Internet could provide:

It is tempting to do simulation-type stuff where you push the button and see the results on
a simulation, as opposed to actually doing it, and kids need both.

On-line specimen collections. Science teachers reported finding Web sites that contained
specimen sets that related to their curriculum. They reported that these sites were helpful to their
students in acquiring and practicing skills in identifying and classifying specimens, and in
developing their understanding of taxonomies and classes. A teacher who taught entomology
used a specimen site to help his judging team prepare for competitions with teams from other
schools:

There are even sites now that will let a small video scan around the bugs so you can see
all different angles. So all that stuff is out there. . . . one site has 1,260 moth identifi-
cation pictures, and it takes a while to boot that up, but it’s a really nice, neat site.

Teachers also used Web sites displaying rock specimens. One teacher reported having his
students create such a site using the specimens they had collected and studied, and then use their
site as a study tool:

In earth science the first semester, they did a huge project on rocks, on three different
types of rocks, and they pulled information and pictures from the Internet.
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For the last weeks, they’ve been working on that rock collection. So it was a big chunk of
their time. . . . all the stuff back there is on line . . . a lot of the neat ones are on there.
Quicktime Virtual Reality where you can do 360 of them. The kids shot all that and put it
on there [on the Internet].

On-line databases. Teachers used Web sites containing databases to give students
experience in manipulating and analyzing data:

We can tap into almost any database we want, if you're working on climate, if we’re
working on animals . . .

Science teachers, in particular, reported that they used Web sites that allowed students to
enter data, which was then graphed so that the students could see patterns in the data. Some of
the sites that did such graphing were part of larger scale projects in which students around the
world collected data and added it to the database at the site. Students thus gained experience in
collecting, as well as analyzing, data:

We also have done a global water project. People from all over the U.S. and different
countries go out and do all this water testing, and then everybody puts in data from
where they were doing their data collections, their water sampling, and then you can
compare.

I’m having the kids work with the cell sites, the Human Genome Project, and some
research projects that are associated [with] that. I'm trying at this point to get them to
work on communicating with e-mail, and setting up with some of the data collection sites
around the world. We have a high school data collection site.

Other kinds of databases were used by social studies teachers to help students learn about
other countries:

They use Discovering Nations and States, and they used SIRS government reporter. Each
student was assigned a country, and they would look up [answers to] questions that
applied to the current day. Like what is the exchange rate? They had to look that up for
money, and who is the current leader of the country. So these things were all obtained
from Internet access on databases.

Reference sites. Teachers reported having their students use on-line dictionaries and
encyclopedias, as well as other reference sites related to the work students were doing:

When they are doing vocabulary, we use the Web for dictionary sources.

My yearbook kids use it. For example, they might be doing an article in there about the
latest movies, and they’ll mention an actor’s name, Arnold Schwarzenegger for example,
but we’re not sure how to spell it. So I say, “go check Yahoo.com.” I frankly don’t know
how people used to look up that kind of information before the Internet came around. So
that’s something I noticed in my first couple of years as a teacher, before we had Internet
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access. Those are the kind of things that would come up all the time, the cultural
references, where we don’t know names or when a movie was released, and it used to be
a lot harder to find that. Now it’s so readily available that we can verify these things
easily.

Teachers mentioned that the encyclopedia sites on the Internet were especially helpful
because of the multimedia presentations these sites offered:

I do use the on-line encyclopedias like Grolier and Americana. Those are nice, too,
because you can access them and get more visual pictures and sounds and video. You get
your multimedia presentation.

Web sites coordinated with textbooks. A number of teachers mentioned using Web sites
provided by textbook publishers that contained activities coordinated with the textbook:

And the Spanish II text and materials that we use is Paso a Paso. Scott-Foresman
Publishing Company. They have a program that we use, and we access it through the
Internet. I basically use it after every chapter to review. It’s a different way to sit down
and do a task. Students get immediate feedback, and then they have to go back and . . .
the students enjoy that.

Glencoe has a site that correlates with their book that we use, and they have a lot of
interactive activities all lined up for me, so it’s a time-saver. The kids can get into that
one when they need to.

In addition, teachers reported that textbooks often recommended relevant Web sites that
extended students’ learning:

In computer science, it’s a recent textbook, and all through the textbook are Web sites for
both the AP and College Board, and for the author of the textbook. So . . . I'll have them
go to the Web site and explore beyond what the textbook had, based on the references the
textbook gives.

News sites. Teachers found news sites helpful for their own information:
It's also shown its effectiveness in allowing me to just check up on daily news.

Teachers of foreign languages used foreign news Web sites to expose students to everyday
use of the language they were studying:

[l use it to play around on the Web. Because I'm a French teacher, I like to look up the
French newspaper. And then . . . I'll use articles from that for my students.

Foreign language teachers also found that their students’ understanding of the culture of a
country whose language they were studying and of U.S. culture was enhanced by having students
read accounts of current events in the United States in on-line foreign newspapers:
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When there was the Columbine massacre last year, the high school massacre, we looked

up what the German daily press was saying about that, and that was very interesting to
them.

Finally, language teachers found on-line newspapers and on-line radio news programs

helpful in keeping their own language skills and understanding of the foreign culture they taught
current:

I sometimes see daily news events in German newspapers. . . . Also, personally, probably
two or three times a week for half an hour or so, I'll be working on something in my
office, [and] I will listen to a German news radio broadcast. And that’s very nice because
it’s so hard to remember. You just get . . . the current issues and current language. It’s
hard to hear everyday language and that’s been very nice.

Museum sites. Teachers of history and art, in particular, mentioned museum sites as useful
for exposing students to material that would be very difficult, if not impossible, to gain access to
without the Internet:

I've found the New York Tenement Museum, which is a site that shows one house over a
period of about 35 [or] 40 years. The museum is now lodged in this home, and you can
access, room by room, the stories of the thousands of people who have lived in that one
building over that period of time. Where else would you ever find that? So it has a
uniqueness in a way that if I want to tell the immigration story, what better way!

Museums are on line now. . . . For art, getting art images is really amazing because we
can’t go to the Louvre or the Prado, but we can . . . [through the Internet]. You don’t see
the real thing, which could be better, but at least we can get the information and we can
look at the pictures, and cheaply too. A lot of museums are putting up some pretty high-
quality images now, which they weren’t doing 5 years ago. That is amazing, as an art
teacher, to have access to all of that.

Kinds of Students With Whom Teachers Used Internet-Based Learning Opportunities

Teachers reported using the Internet in classes with all kinds of students—including those
identified as gifted; advanced or honors students (e.g., students in advanced placement courses);
English Language Learners; students needing special help developing their basic skills and study
skills; and students with special learning needs. One math teacher who taught a wide range of
students talked about using the Internet with all of them:

The honors geometry classes, which are the ones who use it the most probably, they’ve
done a project on [the Internet]. Then they’re doing their end-of-year research project,
and they’re all using it. In my transition math class, we used it for a stock market project
where they had to pick a company.
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Gifted students. Teachers in one of the schools with a particularly large gifted program
reported that the Internet and other technologies were incorporated throughout their gifted
curriculum, in all of the classes for gifted students. Students in this program created Web sites
for use by teachers and students in other programs throughout the school:

We teach the kids to help develop projects, how to do Web pages. They can all write to
code. They can also use a Web page editor. So we try to incorporate the lab [the
department’s Internet-connected computer lab] into every aspect of our curriculum. Any
one of our classes involves some kind of technology. We’ve written it into all of our
curricula, so that through the day the kids either go into our lab or, of course, all of them
are on line at home. So they’re able to develop things that they can use on their
computers at home by accessing the Web pages we designed in Internet class.

Advanced students. Most of the schools offered advanced placement courses, and some had
honors sections of courses. Teachers of such courses frequently reported that their students were
able to use the Internet to help themselves and their peers learn:

The Victorian Web has their interest. It has the information, and it presents it in a way
that Brown University developed. Maybe not all high school students could appreciate it
and enjoy it, but I'm working with some advanced students, and it is the trick.

I have just a little tutorial page . . . I give it to my AP students. . . . if they really like
working with the computer better than a book, there are some sites that are nice
structural backups. One of the sites at University of Wisconsin. . . . Another one is the
Fordham University.

In terms of our honors algebra Il students. . . . We had them do a research topic where
the students looked up the use of algorithms and their applications in other forms of
mathematics. We also had them look up trig functions, and we had them look at trig
functions as compared to how you would use trig in other courses, such as analysis,
calculus, and how they relate to other formulas. And we found that a lot of students were
able to go in there [to the Internet] and pull together information and share that with
other students and derive equations for it.

English Language Learners. Teachers of English Language Learners (English as a Second
Language [ESL] students) across schools reported using the Internet to help their students learn
language, as well as school-subject content:

[ think it’s good because I’ ve gotten a lot of information for ESL; for instance, using
games in the classroom.

I designed a project for my ESL . . . students. For this WebQuest, they had to plan a
celebration in a different country, and I wanted them to be able to use the English that
they know and take it from the Internet.
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They produced booklets. They got pictures through the Web, and then they got
information from the Web, and then they wrote it in their own words, which was really
difficult for intermediate [ESL] students. They came up with a two-page essay and
included the sources.

Students needing special help developing their basic skills, study skills, and test-taking
skills. Teachers reported using the Internet to help their students who needed extra work in basic
skills areas or who needed help with their study skills. Teachers who worked with students
needing these kinds of assistance reported using drill and practice sites:

Math. There’s a site in Sweden that has math flash cards. I have a lot of kids who are
very poor in their basic skills, so I get them on there as a sponge activity to pull up that
site. They get a hundred problems.

It's KidClicks drawing, and it has a lot of animation on it. This is the other one that |
plan on using for English. You put it on your G: drive, and kids can click it and then they
can do it right then and there. They have great little reviews on grammar, and each week
is themed. My kids have to work on spelling and punctuation. They just do not have the
skills.

Other teachers reported that they used the Internet to help students who needed to develop
study skills and test-taking skills:

The students in study skills . . . They are on line and they can quiz themselves, so they use
that in our classroom, in the study skills classroom.

I also would take study skills information from a variety of college and university Web
sites. Effective studying for tests or test-taking skills.

Students with special needs. Teachers also used the Internet with students who had various
kinds of special needs that affected learning:

It s using the Web for research. For example . . . my ELD students are doing a research
project now about biography. And so they went to the library and learned how to use
resources in the library like Electric Library and one or two other resources. And then
we also have access to Encyclopedia Britannica [on line].

We took the geography kids [in special education] fo the computer lab, and we did a
lesson on satellite photos, and I showed them the terra server. I don’t know if you’ve ever
been there, but it’s pretty neat. It's Microsoft’s terra server. It’s actual shots of the earth,
and I was able to show them what does a satellite photo of the earth look like. You’ve got
these ideas of what it looks like from the movies. Well, let’s go look at a real one. And we
were able to go through and show them things like the Statue of Liberty, the arch in St.
Louis, the old stadium before they plowed it down, with some of the archives photos.
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Discussion

Teachers identified a wide range of on-line learning opportunities they regarded as useful to
them or for their students. Clearly, the Technology Innovation Challenge Grant Program was
important in two of these schools—both in providing opportunities for teachers to develop on-
line learning opportunities for themselves and other teachers, and in finding useful resources
developed by others. It was surprising that school personnel did not know about Technology
Innovation Challenge Grant projects beyond those they were directly involved in, since there is a
Web site that lists and describes all of these projects. In some interviews, school staff mentioned
that they foresaw or wished for a resource that they described as being much like the Virtual
High School, but, when asked, said they were not aware of the Virtual High School. The one
school that was involved in Technology Innovation Challenge Grant projects beyond their own
was in a state that was reported to have encouraged schools to get involved in using these
products. This suggests a need for wider dissemination of information about the Technology
Innovation Challenge Grant project products to states, schools, and school districts in ways that
will capture their attention.

Web pages that provide teachers with links to resources that have been screened for quality
and relevance save teachers’ time and make finding Internet-based resources convenient.
Listservs also can perform this function. Virtual communities offer learning opportunities to
teachers that they would not otherwise have, and do so with minimal cost, time, and effort on the
teacher’s part. On-line classes and programs make learning opportunities available to teachers
where they are, enabling them to pursue learning in areas of interest to them without the
inconvenience and cost of travel. Search engines are perceived by teachers as useful, particularly
to teachers who are reasonably skilled in using them and thus able to find sites relevant to an
interest or question without having to sort out too many irrelevant sites. Web sites that helped
teachers learn to make Web pages and Web sites, and use other Internet-based technologies in
their teaching, and sites that assisted teachers with other aspects of their teaching, were also
perceived as useful.

One of the most striking things about the patterns of participation by teachers and students in
Internet-based learning opportunities can be captured in one word: variety. Rates of participation
in Internet-based technologies and frequencies of use varied considerably among both teachers
and students. Teachers and students both used the Internet for a wide variety of purposes,
ranging from simply obtaining information to creating something new. Exploration, preparation,
self-assessment, and product creation were all purposes for which teachers had students use
various kinds of Internet-based learning opportunities. In addition, both teachers and students
used the Internet as a vehicle to share their creations with others and to communicate with others.
Teachers also used Internet material in creating lessons, which, when taught, involved students in
examining or using the Internet-based material. Finally, teachers used the Internet to manage
student behavior, as a reward, or as a way to reduce the potential for discipline problems.

The categories of Web sites that teachers used with their students also reflected variety.
Teachers used tutorial sites that helped students get acquainted with a new concept, operation,
skill, or product. Image manipulation sites helped students understand concepts. Virtual science-
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laboratory sites provided laboratory experiences for students. Simulations gave students
experiences they otherwise could not have. Database sites helped students learn to manipulate
data, and some gave students opportunities to contribute data. Reference sites such as
dictionaries and encyclopedias were used for reference, and on-line specimen collections were
used to hone identification skills. Many textbooks provided Web sites coordinated with the book.
News sites and museum sites extended teachers’ and students’ experiences beyond the
classroom.

Teachers across the curriculum used Internet-based learning opportunities. Some purposes
and learning opportunities were specific to certain subjects, while others were reported by
teachers in many subject areas. For example, virtual science laboratories and image manipulation
sites were used by science teachers, whereas databases and tutorials were used by teachers across
subject areas. Foreign news sites were typically used by language teachers. Museum sites were
most often used by social studies, history, and art teachers. Web sites coordinated with textbooks
were used by teachers in a variety of subject areas to expand students’ learning experiences
beyond the textbook or to review textbook material. Preparation for laboratories was a purpose
almost exclusively limited to science teachers. In contrast, career exploration was a purpose
noted by teachers across the curriculum, as was obtaining information, creating products,
providing on-line learning opportunities for others, and creating simulations. The pervasiveness
of on-line career exploration across the curriculum may reflect the influence of the SCANS
report and other documents that have urged all teachers to assume responsibility in this area.

Learning-focused uses of the Internet that students reported in the focus group interviews
emphasized communication—with friends, with experts around the world, and with students in
other schools and other countries. These learning opportunities were linked to a specific subject
area to some extent. For example, students who reported communicating with students in other
countries were taking foreign language classes.

Regarding the kinds of students with whom teachers used Internet-based learning
opportunities, the pattern was, again, variety. Teachers used Internet-based learning opportunities
with students who excelled at learning in school and did so easily, and with students who faced a
variety of learning challenges. Teachers had found Internet-based learning opportunities that
were appropriate and useful for a range of students.

Conclusions, Implications, and Recommendations

Conclusions
e E-mail and the World Wide Web are the Internet-based technologies used by the most
teachers and students. Videoconferencing is used by the fewest teachers and students.

e Internet use by students and teachers is ubiquitous, although for some students and
teachers it may be infrequent.

e Frequency of classroom use of the Internet by teachers and students varies widely.
Teachers use the Internet for their own personal and professional use much more
frequently than they use the Internet in the classroom or have their students do so.
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Internet resources used by teachers and students are highly varied and serve a broad range
of subject-area and student needs and teacher and student purposes.

The most frequent purposes for Internet use in school by both teachers and students are to
obtain information, work on projects, seek expertise, and communicate with others.

Teachers use the Internet to help them update their knowledge; create assignments; locate
lesson ideas and plans; enhance their lessons with photos, graphics, and video; and
manage student behavior. Teachers have students use the Internet for exploration,
preparation, self-assessment, communication, and creation of products.

Teachers in both academic and career-and-technical-education subjects are using the
Internet to help students learn about careers.

Students of all ability levels and with varying special learning needs use the Internet in
school.

Products resulting from the federal Technology Innovation Challenge Grant Program are
useful to teachers and schools.

Many of the on-line learning opportunities teachers perceive as useful are Web sites at
which links to high-quality Web-based resources relevant to teachers’ subject areas are
compiled.

The Internet extends expertise, courses, and programs to teachers where they are,
overcoming or diminishing barriers of time, cost, and distance in accessing these
resources.

The search capacities of the Internet are useful to teachers if they are skilled in using
them.

Web sites focused on technology and other teaching-related topics help teachers who
know how to reach them integrate the Internet into their teaching and increase their
teaching expertise.

Implications

Because of the variety of resources it provides, the Internet is likely to be in demand by
teachers and students across the curriculum. To take advantage of these resources,
departments throughout the school need access to the Internet. If these demands are to be
met, adequate resources to supply schools with the computers and infrastructure required
by the Internet will be needed.

The Internet’s potential for career exploration, assignments, and projects (e.g., the
Occupational Outlook Handbook and the Strong Interest Inventory) is likely to be of
interest not just to career and technical education programs, but to other programs as
well.
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Recommendations
e State education agencies should make efforts to inform school district personnel about
Technology Innovation Challenge Grant products. Similarly, teacher education programs
in colleges and universities should make preservice teachers and administrators aware of
these resources.

e Those working to help teachers integrate the Internet in their teaching should connect
teachers with listservs, news groups, and Web sites that provide links to Web-based
resources relevant to teachers’ work.

e Higher education institutions, professional groups, agencies, and businesses should work
to find ways to make expertise, courses, and programs available to teachers on line.

e Efforts aimed at developing teachers’ capacities to use the Internet should include
opportunities for teachers to become familiar with specific Web sites relevant to their
work, kinds of educational purposes the Internet might serve, the types of on-line
learning opportunities available, Internet-based learning opportunities appropriate for
students, and products useful to teachers and schools resulting from the Technology
Innovation Challenge Grant Program.
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CHAPTER 4: WHY TEACHERS AND STUDENTS USE THE INTERNET

Teachers and students were asked in interviews to share their reasons for using the Internet,
particularly in their educational pursuits. Thirteen reasons emerged from the interviews and were
highly consistent across the five schools.

Teachers spoke about their reasons for their own use of the Internet, their reasons for
engaging their students in using the Internet, and reasons they had observed for their students’
use of the Internet. Teachers’ reasons for using the Internet typically had to do with the nature of
the Internet, its perceived superiority on some dimension compared to alternatives, with the
results that it produced, or with their sense of need to use it and to engage their students in using
it. Teachers reported using the Internet because they viewed it as current, comprehensive, fast,
convenient, efficient (saving time, effort, and money), reflective of the real world, and fun and
rewarding to use. It provided material unavailable elsewhere, gave them an opportunity to share
their original work with a broad audience, and facilitated their communication with each other,
with their students, and with parents. They perceived it as broadening their own and their
students’ abilities and perspectives, and believed that it was becoming a part of the fabric of life
and culture.

Students’ reasons for using the Internet were similar to those of teachers. Students saw the
Internet as comprehensive, convenient, and fast, and as a way to facilitate communication.
Students felt dependent on the Internet and used it both out of personal interest and because they
needed it to complete school assignments.

Perceived Advantages of Internet-Based Learning

Currency
Teachers viewed the Internet as having up-to-date material that was more current than books
and libraries:

The Internet gives you . . . freshness, that “right now” immediacy that you don’t get with
the other things, even books. I mean, by the time you get a book, it’s old.

Some of the Internet sites obviously have more up-to-date information than what we have
here in the library.

The Internet is going to give immediate factual information on what the career or area is
doing now.

Students interviewed echoed these views:
Everything’s more up to date than if you went to an encyclopedia or something.

Books can be outdated. . . . [On the Internet] you can get stuff that was updated
yesterday.
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Uniqueness

Teachers remarked that some material on the Internet was not available to students anywhere

else:

Now they do use it because there’s some stuff on the Internet that’s not printed in any
books.

It has definitely given them new information and new perceptions that they wouldn’t have
had otherwise.

If you look long enough, carefully enough, you really can find the enrichment and
perhaps the depth, the rigor that you can find no place else.

Comprehensiveness

One of the reasons teachers gave most often for using the Internet was its innumerable

resources on a seemingly infinite number of topics. Teachers indicated that they saw the Internet
as containing a wide range, as well as a large volume, of material:

It has such an abundance of information. It’s the best resource I can think of on any
subject matter that you would want to look up or get any information from.

Just an immense amount of information. . . . You can print it out, you’ve got pictures, all
kinds of things.
There are multitudes of things to look up and to seek out and to find. . . . as a research

tool, there’s really no limit.

Because of its comprehensiveness, the Internet was viewed by teachers as useful in filling

gaps in their schools’ resource centers:

It can expand the learning facility as far as the references we already have here at the
school. For instance, especially in my area, perhaps the library doesn’t have as good a
selection on architecture or parenting as they do on some of the great works of English
authors.

Students, too, were impressed by the Internet’s rich array of useful resources. Although many

students said they used the Internet instead of books for this reason, some students reported using
it to supplement books:

And also we have different options, not just one, not just one book or one page. We type
in the topic and find all these Web pages where they can be related to what we are
looking for.

If you just click up the Web site, you’ve got all the information you need, because it has
been gathered there by a bunch of people. You’ve got all the information you need
instead of going through the library looking for books, and then you have to read the
book to find the information you want.

98

National Research Center for Career and Technical Education



Internet Integration in High Schools

It makes researching a lot easier. . . . sure, the library is a great resource tool and I use it
all the time, but the Internet is so broad that you can really touch and access stuff, and if
you're looking for something that is different, it’s hard to find that in a library because
there are only so many books. But the Internet, it’s large.

Resemblance to the Real World

Teachers used the Internet because they perceived it to pertain to the real world in ways
beneficial to their students. Several contrasted the Internet with textbooks in this regard:

I frequently do use the Internet for getting access to information, not necessarily like that
from our textbook, but from what I call real-world resources, not educational resources.

It was possible to go on the Internet and find out what was happening somewhere in the
world at the moment. Teachers liked to use the Internet because it gave their students a glimpse

of the real world beyond their classroom and helped them develop capacities for living in that
world:

[ think it just makes them much more capable in the real world. . . . I think it enhances
their ability for life in the real world.

[ think a lot of them discover that what we teach in the classroom is not something so
obscure that you only find it in that room. They’ll find references to it elsewhere all over
the Internet, and so they begin to get a better idea of the worldliness of what we’re
teaching. The real world is generally kept out of the classroom, but the Internet allows us

a glimpse.
Speed

Teachers frequently mentioned the ability of the Internet to provide information quickly as a
reason for using it:

It gives them access to all kinds of information very quickly.

They also often favorably compared the speed of the Internet to that of other resources in
accomplishing tasks:

It’s faster because you can go direct to the source. . . . It is much faster than flipping the
pages in a book. You're visually more able to cover more material faster than you are in

a book.

It gives me time to do a lot more things because it doesn’t take as much time to do the
research.

Students made similar comments on the speed of the Internet:

You don’t have to wait.
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It’s faster, and I can access information faster, instead of having to look for the right
book and then look for the right part of the book. I just click in the question . . . and there
are like 70 different answers that are all the same but they are in different styles.

Ease of Use and Convenience
Teachers observed that the Internet was easy to get to and use, and that they didn’t need to go
beyond their school or home in order to find information they needed:

I’m on it every day here at school during planning and lunch, usually. I mean, it’s the
easiest tool to use for research. It doesn’t require going anywhere. The lab is right next
door to my class. So it’s out of convenience more than anything.

If you want information now, you don’t even have to leave your home or the school.
Students had similar perspectives on the Internet’s ease of use and convenience:

[ think we all use the Internet because it’s quick and it’s easy and straightforward. . . .1
think it’s a lot easier than having to go back and forth to the library . . . It's easier when
you don’t have to go out.

A number of teachers mentioned the ease and convenience of the Internet in relation to
traditional alternatives:

On the Internet you can search for what you want and . . . you don’t have to dig through
a bunch of books and everything. It's right there.

Students nowadays enjoy the process of research on the Net. It is easier. A certain
tenacity was required to do research up until about 5 years ago. Now it’'s much easier to
do. Now I like that tenacity, and I have it, and you probably have it too. Now it’s a lot
easier. You don’t need as much tenacity.

What you retrieve is a lot better on the Internet than it would be through a book. You are
able to categorize stuff, get your sources, print it out instead of having to go to the copy
machine and copy and turn the pages and dig and skim. In our fast-paced society, it helps
the children as they become more fast paced.

Students also pointed out that using the Internet was less complex than looking for
information in books:

With the Internet, we see bullet notes that help us more than just reading the whole book
and not knowing what we are reading. If we’re on a Web page or Web site, we read and
see the bullet notes, and if we like the link, we go to the different things they have.
Reading the whole book and not knowing exactly what we are looking for [isn’t as good
as] if we go to the Internet, pull up the topic we are looking for, and we find it right away.
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Everything is right there instead of having to go to the library and looking at all the
different sections and then searching through the books.

Several teachers also expressed appreciation for the fact that the Internet was available 24
hours a day to accommodate their own needs and patterns:

[ go find stuff after hours. . .. I'm a night owl.

I especially like it because if you get kind of an obsessive thought, you think about it,
you're mulling over it, and you’re wondering, and it’s just gnawing at you. In the middle
of the night, you can get up, get on the Internet, and start looking.

You can just sit at home and [use the Internet] at 3 in the morning if you need to.

Efficiency in Saving Time, Effort, and Money

Teachers used the Internet because its efficiency saved them time, effort, and money. It
allowed them to avoid some steps otherwise needed. They found that using the Internet to get
information took less time and energy for both students and teachers, and was less expensive
than other resources.

Teachers said that the Internet saved them effort because they could use material they found
there rather than developing their own, and because they and their students could find what they
needed on the Internet instead of going to the library or making phone calls:

The different lesson plans are showing up on the computer, too, so that you can get those
things and not have to do it yourself.

You can just copy a certain part and not have to mess with the rest of it that you’re not
interested in.

[ think it’s less time-consuming, perhaps, to use it for me personally, instead of going to
the library and looking through a bunch of books and the catalogue and so forth.

It's a wonderful resource of information at your fingertips. . . . I use it personally . . . for
getting information . . . that normally you would have to make four phone calls for. I can
go and type [the Internet] up in 5 minutes, and have it at home and print it out if I need it.

In addition, teachers could send documents over the Internet, rather than transporting disks
and converting files on disks:

I don’t have to drive to her house or send a disk in the mail, so that is a huge
convenience. In addition, I don’t have to deal with a disk and converting all this stuff.
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The Internet also saved them and their school money, according to teachers, because it
provided many things free of charge, some of which would cost a considerable amount if
obtained elsewhere:

Handy access there, and a lot of the stuff is free.

I don’t have to go out and buy a $75 art book to get information. It s a lot cheaper to get
information and look at images on the Web than it is to go to the bookstore and buy a
really expensive art book.

Being able to access the Internet’s wealth of material from home avoided the cost of
transportation and parking:

It makes it easier to access information . . . than having to drive down to the public
library and trying to find a parking spot. And I get [parking] tickets every time I go down

there because there’s no place to park.

Students who borrowed books from the library and didn’t return them on time saw the
Internet as saving them from having to depend on library resources and paying overdue fines:

You don’t have to have a library card and worry about overdue books (’ cause I forget
them sometimes), ’cause I don’t like to pay fines.

Enjoyment
Teachers saw the Internet as a medium both they and their students enjoyed:

It’s like being a kid in a candy store—not just the use of the Internet, but I get excited
about all the little gidgits and gadgets that come along with it.

[ think kids enjoy the assignments we give them that are Web-based.

[ think they like it better because it’s a little bit more fun . . . they will have a good time
on the Internet.

I think that most kids . . . seem to enjoy the Internet projects versus being in a book or
doing a project out of a book. I like it better too.

Broadening of Students’ Awareness
Teachers felt that the Internet extended their students’ horizons by exposing them to different

perspectives and points of view, and a wide array of careers, resources, and places:

And the Internet, by far, opens up wide, vast arrays of knowledge.

“Go home and find something on this topic.” It is not one site. You might have 235 sites
that kids can go to. It just opens up the world to a lot of kids.
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[ think that because they can access information, more types of information, there is
maybe a broader knowledge base that they can get to.

Using the Internet in school also helped students become aware of useful resources that they
might otherwise not know or learn about:

There are some pages out there that they would never find. Like that ProQuest page. That
really is a wonderful source. So that’'s important. And that’s primarily the reason I use it is
because it gets them to some sources that they . . . might otherwise have no access to.

One specific way in which the Internet broadened students’ horizons was by removing
geographical barriers that prevented students from being exposed to perspectives and places
beyond their own community:

It is a socioeconomic factor too. I think that these kids aren’t exposed to much beyond
their neighborhoods. A couple of weeks ago, I did a travel [unit]. They had to choose a
country and learn about [it], and the Internet is great for that. . . . You can learn
everything you want about a country.

The whole world is open now, so you’re not stuck in your little spot anymore. The whole
world’s open.

It broadens their scope. That’s the first thing it does. So many times in a small community
like this, we’re very isolated. And you don’t have a chance to see the world beyond your
little community.

Teachers felt that the Internet helped students to realize how many different views there can
be about one thing, and to learn to appreciate the value of exploring diverse views:

You know, where kids can see different perspectives. Religious . . . scientific . . . the
general [population], what they think. So, I can support with newspaper articles and
magazines, but Internet makes the variety much more accessible.

For student learning I think there are a lot of great benefits because they’re really able to
get information from a much broader perspective. They’re able to go to Web sites that
people have put up saying “this is who I am and this is what [ do.” So they’re able to get
information about a variety of things, but from other people’s perspectives too, and not
strictly a neutral academic perspective, which is what you would get when you have just
your typical reference materials. Sometimes it’s good to have kids see some other
people’s perspectives and to see that the world is bigger than their own experience.

Expansion of Teachers’ Knowledge and Skills
Teachers also found their own skills and knowledge broadened by what the Internet offered:

I use it every day for research like everyone else, to better myself on the topics that |
teach.
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Because I feel like to stay on top of it, I need to be there. I need to do it . . . daily. I'm sure
that’s probably true in most professions. But when you’re in education, there are so many
different directions you need to be able to go, and the Internet really opens that up for
you.

[ think it’s made me more in touch with what’s happening, both news-wise and
developments in my area, but also movement within education.

1 find, for my own personal use, that the Internet is such a great resource, a great way to
gain access to so much information and so many different perspectives.

Sharing Original Work With a Broad Audience

Teachers reported placing their own original work, including lesson plans and other materials
they had developed, on the World Wide Web so that they would be available to other teachers in

their school, their district, and beyond. Some of the schools and/or the school districts compiled
and maintained a database of lessons accessible to teachers within and outside their system:

More teachers are becoming more comfortable, and they are willing to share and get it
out on the Web.

These are posted on the Web, and I do ones having to do with biology and rain science,
so other teachers have access to them. They’re put on a database that other teachers can
access. They’re like lesson plans that we share.

It’s easier to share amongst teachers across the country. . . . So it allows us to share
more. I think there’s a better sharing of materials.

Facilitation of Communication

Teachers spoke about how they appreciated the ability of e-mail to ease the complications of

communication. They appreciated the convenience, efficiency, and flexibility that the Internet
brought to communicating with others:

With e-mail, it’s so simple and so easy to respond back and ask for information or to
share what’'s going on.

You just send a message, and the next minute you have the answer, and it is cheaper than
calling on the phone.

Something comes up, you have to e-mail someone. So, it’s helped me a great deal to
communicate. I can’t always get on the telephone.

A work-study coordinator used e-mail to contact employers who provided internships for
students because e-mail was nonintrusive, and thereby helped maintain positive relationships
with these employers:
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I prefer to e-mail the Human Resources people in the businesses I work with, because it
is not intrusive. I can remind them without their feeling like I am bugging them. So, it
helps me maintain positive rapport with employers.

Teachers reported that their students were able to gain access to experts through e-mail who
would not otherwise be so readily available:

She could actually talk to, present questions to, experts and they’ll answer back. [To] . . .
have the opportunity to talk to an expert in that field, it might take months to do that. And
she did it in a couple hours.

Teachers were also readily able to get feedback from their colleagues, or answer colleagues’
or parents’ questions:

Well, again I probably am referring here to e-mail. I use that all the time. . . . It [the
Internet] is wonderful for that. Just getting a quick answer, and there it sits on the other
person’s computer and it won’t get lost until that person deletes it.

Students, too, used the Internet to facilitate communication, especially with their friends.
They appreciated being able to communicate with several friends at once, as in a chat room or
instant messenger service:

Now you can talk to 10 people at the same time. No problem at all.

In chat rooms and instant messages, you can talk. If you’re trying to get your plans
together for the night, or whatever, and you’ve got your friends on line, you can talk to
all of them at the same time and figure out whatever your friends want to do.

Students also appreciated the instant and effective delivery of messages:

You can talk to people across the world about anything. . . . It's easy and you don’t have
to wait 6 months.

You can write a note to your friend. It helps you get in touch with them when you are
sending them e-mail with the computer, and you don’t have to worry about it getting lost
in the mail or not getting there.

Finally, students appreciated the cost savings that they felt Internet-based communication
made possible, compared to alternative forms of communication:

I used to call my friend every day out in LA, and my girlfriend’ s and my phone bills
would stack up, and my parents said, “Buy a cell phone and pay for it yourself.” Six or 7
months ago, I had a bill that was $800 just from using my phone, and now I pay $20 a
month for Internet access. I just use the instant messengers, and you don’t have to call
your friend, and it’s almost like free. Same as talking on the phone.
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Because the Internet made it possible to communicate with a group all at once, the schools
and teachers used e-mail to distribute information, such as announcements and bulletins.
Teachers reported that this practice helped them stay informed about what was happening in their
building and with their students, as well as notify other teachers about meetings and student trips:

In the school, most of the announcements and information is through e-mail. So anything
that is really important we get through e-mail.

Our “do not admit” list is posted on it every day. That’s students who’ve been suspended
or dismissed that we don’t allow into our classroom unless they come in with a parent.

Department heads can access all, everybody in the department, by just putting in a
memo, and it goes to everyone.

We're going on a field trip tomorrow, and it’s going to be real nice to be able to tell the
staff, “These are the students who are not going to be in your classes tomorrow.”

Every Thursday with the e-mail I remind the science department that we’re having a
meeting. Just little things like that, which are really huge in the big picture. So,
communication-wise, it’s been really good.

Teachers with responsibilities in professional organizations could communicate readily and
easily with members of the organization through listservs and Web sites:

[ can communicate with a large number of people very quickly and get the information
out, like through a listserv.

There are several Web sites that I work from in order to disseminate information, as
president of the local organization.

I host a couple of listservs for teachers throughout the state on science and computers.

Teachers made frequent use of the Internet to stay connected to students and parents. E-mail
communication and the Web were also helpful ways for the school to keep parents informed
about school events and activities, and to alert students and their parents to new information.
Web pages made it possible to continually update information:

It's a constant source of information. We put all of our advisement information on it, all
of our college advisement information, everything like that goes on that [Web] page.

We do a little school e-mail home every week for all of our kids and all of our parents.
It’s just general information, what's going on.
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Some schools and teachers had Web pages that not only kept parents informed, but also

allowed parents to e-mail school representatives and teachers right from the school’s Web page:

Parents, through the Internet, can e-mail me without even knowing my e-mail address.
Just click on the icon or the graphics.

We also have another home page that a lot of our parents use as a startup page. That’s
updated every day. It includes all school information. . . . We send home stuff to the
parents over this. . .. We get so many comments from the parents because they can e-
mail us directly off the page.

Teachers encouraged parents to contact them by verbally inviting them to e-mail, and by

giving parents their e-mail address:

Next year I' [l encourage them again: “E-mail me as often as you want. I check that
daily.” . .. Parents then feel like they have contact with teachers, and then . . . it’s a
dialogue.

I've gotten a lot of e-mail from parents this year. When I put up my e-mail [address] on
back-to-school night, almost everyone started writing it down. And it was really
beneficial.

What I find most valuable to me is the communications opportunity of parents e-mailing
me. I give them my e-mail address. I ask parents to give me theirs. Some don’t have them,
obviously, but I had, for example, a meeting this morning. A parent e-mailed me
yesterday, wanted to know if she could set up an appointment to talk about her daughter.

Teachers felt that e-mail allowed them to respond to parents faster than using the phone, and

that posting information for parents on a Web site saved teachers time:

If some parent e-mails me, “I'm worried about so-and-so in class. How are they doing?”
I can look right away and send, “Okay, maybe we should talk,” or “They’re doing
okay.” Phone calls . . .you get the phone call. By the time you get back to them, it might
be 2 or 3 days later. It loses the impact.

Instead of having 20 parents calling you and wanting you to tell them the homework, “Go
to this Web site and find out what the homework is.”

Teachers also gave students opportunities to contact them through e-mail:

I give all my kids my e-mail [address] so they can [ask], “Hey, what’s going on here that I
need to do with this homework assignment?” or, “I'm going to be absent tomorrow. Is
there anything I should read before I come to class again?” So . . . it's on every syllabus
that I've ever given any kid, so they can get in touch with me at any time.
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Teachers in schools with students for whom English was a second language sometimes got
help in understanding a student from Internet translation:

This class was beginning English. I don’t understand their language, so I found from the
Internet. . . . I can get the Web site . . . to translate for some Latino students, and for
Vietnamese, I can get the same thing. We can work together.

An Accepted, Expected, and Even Demanded Part of Our Culture
Teachers conveyed the sense that today the use of computers and telecommunication via the
Internet are considered basic skills in popular, workplace, and educational culture:

[ think it’s been very healthy. I've been here for the past 3 years, and every year there’s
more access, more technology, almost like being immersed in it. It' s pretty much the way
our society is.

[ just wish all the kids could have the opportunity of getting to know this. Knowing how to
use the Internet is like knowing how to read or write. It s such an essential part of our

life.

Teachers saw the Internet as having become a common tool in the United States for obtaining
information and communicating in the workplace:

I really do see it becoming an important part of everyday living in the workaday world,
and so I just really do feel the kids have to be at home with it.

I work with a lot of employers, business personnel, and they will often tell me that the
students I send them are so comfortable with it [computer technology and the Internet]. /
think that our students are learning to be more comfortable with it when they are younger
and younger. It’s just part of their life now.

Teachers believed that their students would be cheated if their educational experience did not
expose them to the Internet and develop their skills in using it:

And so, for me, I would feel like maybe then I would be cheating my students. . . . I just
feel like I wouldn’t be able to give them all that they need, if I didn’t have those [Internet]

resources.

Teachers saw themselves as becoming dependent on the Internet, and the Internet as
becoming interwoven with life and culture:

How did we live before? How did people live without cars? I have become very
dependent on the Internet. When the system is down, we panic.

Students also reported becoming dependent on the Internet:

I don’t know how people can do their projects without the Internet.
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Discussion

Some of the teachers’ and students’ reasons for using the Internet were based on the
Internet’s superiority in some way to alternative resources for doing what they needed or wanted
to do. The Internet made their tasks or communication easier, more convenient, or more efficient
in terms of time, effort, or money, or in providing more of what they were looking for than other
media. They perceived the Internet as providing more comprehensive and more up-to-date
material than alternative sources.

Other reasons for use of the Internet reflected the nature of what teachers and students
perceived that they received from the Internet. They experienced pleasure in using the Internet;
they saw using it as fun. They received ideas and materials that were helpful to them in their
work and life, that enriched them in some way, that helped them improve the quality of what
they were able to do. For example, teachers felt that their own skills and knowledge were
enhanced by what they received from the Internet, and that the Internet helped them connect their
students with the real world beyond school. Through the Internet, teachers and students saw
themselves as having access to resources and opportunities that they could not get any other way.
They were able to do things they had not been able to do before.

Teachers and students also used the Internet because it was “the thing to do.” Teachers felt
caught up in a trend they wanted to, or felt they should, be a part of. If they were not part of the
trend, they felt guilty. They feared being behind the times, or even that they or their students
would not be as successful in the culture, in education, and in the work world, if they did not
become skilled Internet users.

Conclusions, Implications, and Recommendations

Conclusions
e The reasons given by teachers and students for using the Internet reflect the benefits they
see in its use.

e Provided that resources allow it, use of the Internet is likely to increase, because it is
consistent with and reflects values predominant in the culture, and addresses basic human
needs and desires.

- The convenience, speed, and efficiency ascribed to the Internet are highly valued in
U.S. culture. Because of its comprehensiveness, the Internet is a one-stop entity where
many needs can be met.

- Being an Internet user helps one feel in step with the culture and the direction in which
it is moving. Teachers felt that they had a responsibility to use the Internet in their
teaching because of trends they perceived in the broader society.

- The Internet helps teachers be up to date, to feel that they have the most current
information available. In U.S. culture, being “out of date” is anathema.
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- The Internet allowed teachers to do what they needed to do, to meet their environ-
ment’s demands and overcome its obstacles, which gave them a sense of efficacy in
dealing with their environments.

- Because teachers saw the Internet as widely accepted, by using it and supporting its use
by their students, they addressed a basic human need for acceptance by others.

- The communication capacities of the Internet address a basic human need for social
interaction. E-mail, chat rooms, and instant messaging all represent expanded
opportunities for human interaction.

- The characterization of Internet use as fun and unique reflects the human appeal of
pleasure and novelty.

The Internet’s ability to remove barriers to access to information can be a significant step
toward equalizing educational opportunities across schools, teachers, and students—no
matter where they are located. The Internet removes limitations associated with
traditional information repositories, such as libraries. Specifically, it is available 24 hours
a day, does not require travel to a different location, and allows continual updating.

The Internet expands the avenues available for parent-school communication.

The ability of the Internet to expand students’ exposure to the real world, including
places they couldn’t easily travel to and experiences they couldn’t safely have otherwise,
seems to offer an educational advantage, as long as the Internet does not replace their
opportunities to directly experience real-world contexts accessible to them.

The opportunity the Internet gives teachers to share their work has the potential to help
teachers benefit from each other’s work and receive recognition for their work.

Implications

Because the reasons given for use of the Internet by teachers and students reflect
predominant societal values and basic human needs and desires, any one of them could
be sufficient to persuade someone to become an Internet user, and together, they
represent powerful inducements to become involved with the Internet. Understanding
why people use the Internet helps explain why it has become relatively ubiquitous in a
few years’ time, and suggests that its distribution across schools and homes is likely to
continue.

The potential of the Internet for aiding home-school communication is significant, and
raises concern about inequities between parents who have access to the Internet and those
who do not. School access to the Internet may alleviate lack of access among students,
but does not address inequities among parents in their opportunities to connect with
school personnel through this means, nor the additional student study hours that home-
access may provide.
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Recommendations
e Research on Internet-based teaching should examine the potential of the Internet to infuse
the real world into the classroom. Career- and technical-education programs that have
traditionally emphasized real-world experience provide an excellent context for exploring
potential contributions and limitations of the Internet to expand this dimension in
students’ learning experience.

e Those responsible for providing teacher training regarding integration of the Internet
should assist teachers in exploring and capitalizing on the potential of the Internet to
infuse multiple perspectives and the real world into the classroom .

e  Ways should be found to extend parents’ access to the Internet in order to increase their
access to their children’s school information and personnel.
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CHAPTER 5: INFLUENCES ON THE USE OF INTERNET-BASED LEARNING
OPPORTUNITIES BY TEACHERS AND STUDENTS

Teachers and students asked in the interviews about what had facilitated their school-based
use of the Internet and what had hindered it identified more factors that hindered use than
facilitated it. Furthermore, factors were interrelated. When they did not have access to the
Internet (a barrier to Internet use), it was hard to gain experience with it (experience facilitated
further use). This chapter discusses the influences on Internet use that emerged from the
interviews with teachers and students, and presents information related to these influences that
was obtained from the questionnaires that teachers and students completed.

Factors That Encouraged Teachers’ and Students’ Use of the Internet

Seven variables encouraged or facilitated teachers’ and students’ use of the Internet in their
educational pursuits: (a) access to Internet-connected computers; (b) access to a high-speed
network; (c) technical and curricular support and training; (d) positive experiences, comfort, and
familiarity with the Internet; (e) administrative support, encouragement, and commitment to
technology integration; (f) grants received; and (g) a supportive, knowledgeable family.

Access to Internet-Connected Computers

Not surprisingly, access to the Internet was a determining factor in teachers’ and students’
use of it. The survey questionnaires asked teachers and students to report where they gained
access to the Internet. These data, reported in Table 12, show that the majority of teacher and
student respondents gained access to the Internet at home and at school. A higher percentage of
teachers reported gaining access at school than at home, but for students, a higher percentage
gained access to the Internet at home than at school. More than one fifth of the student
respondents reported gaining access to the Internet at the community library.

Table 12

Locations at Which Teacher- and Student-Respondents Gained Access to the Internet

Number %
Teachers
School 307 95
Home 265 82
Community library 27 8
Any other place 24 7
Cyber cafe 3 1
Students
Home 3,002 79
School 2,768 72
Community library 846 22
Any other place 303 8
Cyber cafe 101 3
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Because the schools differed in interesting and informative ways concerning teachers’ and
students’ access to the Internet, comparative data across the five study schools are presented in
Figures 1 and 2. Figure 1 shows that similar proportions (90-100%) of teacher respondents
across the schools reported having Internet access at school. Teacher home access, however,
differed more among the schools (74-91%). The lowest proportions of teachers reporting home
Internet access were in the inner city schools; the highest proportion was in the suburban school.
In all schools, a higher percentage of teachers reported having access to the Internet at school

than at home.
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Figure 1. Teacher-respondents’ home and school Internet access by school.

Figure 2 reveals more stark contrasts in the student data regarding Internet access than in the
teacher data. Both home and school access varied more across the schools for students than it did
for teachers. The highest frequencies of home access were reported by students in the suburban
and community schools. The lowest frequencies of home access were reported by students in the
midwestern schools—Midwest Inner City and Midwest Rural. Student school access was the
opposite of student home access. That is, the highest frequencies of school Internet access were
reported by students in the schools with the lowest frequencies of home Internet access among
students, and the lowest frequencies of school Internet access were reported by students in the
schools with the highest frequencies of student home Internet access. These data suggest that the
access that students in the inner city schools and the rural school had to the Internet at school
compensated for the access they lacked at home. It should be noted that the students were asked
where they actually used the Internet, not where the Internet was available to them. Presumably,
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a number of students in the West Coast Community school and the Southeast Suburban school
chose not to use the school Internet access they had, preferring instead to use their home access.
Interview data reported later confirm this presumption and show that students who have a choice
in where to use the Internet may prefer to use it outside of school because of convenience and in
order to avoid the limitations that accompany school access. Internet use in community libraries
was reported by a higher proportion of students in the two inner city schools (29% and 30%)
than in the suburban, community, and rural school (20%, 13%, and 13%, respectively).
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Figure. 2. Student-respondents’ home and school Internet access by school.

Students were asked in the survey questionnaire how important Internet access at school was
to them. These data are illustrated in Figure 3. Figure 3 shows that a higher proportion of
students (approximately 75%) at Midwest Rural than at the other schools responded that Internet
access in school was very important. Midwest Rural students were accustomed to using and
depending on the Internet in school. This school had stopped buying dictionaries and some other
kinds of materials, asking teachers and students to instead use those available on the Internet. In
addition, students at this school had to submit their work electronically in some classes. The
reality for students at this school was that they had to use the Internet in order to function at
school. The lowest proportions of students (about 30%) who said that Internet access at school
was very important were at West Coast Community and Southeast Suburban, the schools located
in communities with the widest distribution of computer technology. These two schools also had
the highest proportions of students who said that Internet access at school was not important.
Students at these schools were the most likely to have access to the Internet at home. About half
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of the students at the two inner city schools said that Internet access in school was very
important. A higher proportion of students at the three schools with the most racially diverse
student bodies and the highest proportions of students from poor families said that Internet
access at school was very important, compared to the two schools with less diverse and more

affluent students.
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Figure 3. Value placed on Internet access at school by student respondents.

Tables 13 and 14 show where within the school teachers and students most often gained
access to the Internet. A majority of the teachers reported that they most often gained access to
the Internet within their department, either in their own office, classroom, or work space, or in a
department classroom or work space (Table 13). About a tenth, however, reported most often
gaining access to the Internet in a central location in the school—in a computer lab, library, or
media center. Teachers reported an opposite pattern for their students (Table 13). More than half
of the teachers indicated that their students most often gained access to the Internet in a central
location in the school. Classroom access by students was reported as most common by about one
fourth of the teachers, and almost a tenth reported that students most often gained access to the
Internet in the teacher’s office or workspace. These data suggest that students and teachers
gained access to the Internet at school in a variety of locations.
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Table 13

Location of Computers on Which Teacher-Respondents and Their Students Most Often Gained
Access to the Internet at School

Location Teachers’ Students’
My office/work space

Number 174 28

% 54 9
My department’s work space

Number 30 2

% 9 1
Another department’s work space

Number 3 0

% 1 -
Classroom(s) in my department

Number 63 73

% 20 23
Classroom(s) in another department

Number 4 12

% 1 4

Central location in the school (e.g., media center,
library, computer lab, etc.)

Number 35 177

% 11 55
Other

Number 9 9

% 3 3
No response

Number 4 21

% 1 7
Total

Number 322 322

% 100 102

"As reported by teachers.
“Reflects rounding.
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Table 14

Location of Computers on Which All Student-Respondents Access the Internet at School

Location Number %
Teacher’s office/work space 146 4
Classrooms 827 22
A central location in the school (media 2,648 69
center, library, computer lab, etc.)

Laptop computer I carry with me 79 2
No response 122 3
Total 3,822 100

Students were asked directly about the locations at school where they used the Internet.
Confirming their teachers’ reports, most students reported using the Internet in a central location
in the school, almost one fourth reported gaining access in classrooms, and a few reported using
the Internet in a teacher’s office or work space (Table 14). Tables 13 and 14 indicate that
teachers most frequently gained access to the Internet at school in their own office or workspace,
whereas students most frequently gained access to the Internet at school in a central location.

In the interviews, teachers spoke about being able to gain access to the Internet as a major
factor facilitating their use of it. Access meant having Internet-connected, Internet-capable
computers and infrastructure (e.g., an adequate network) in places that were convenient to get to
and available when teachers needed them:

I have a nice computer here that is hooked up, high-speed. Ease of access right at my
desk.

The fact that there are computers that can access the Internet in almost every corner of
the school makes it convenient. It doesn’t matter if I'm over there or over here.

Teachers in several of the schools reported that being able to check their computer out over
the summer or having a laptop that they could take back and forth between home and school was
an important part of their access to the Internet:

I do check mine [school computer] out. . . . I take mine over the summer.

Access to the Internet in classrooms and teacher offices. Most teachers reported that they
had one or more Internet-connected computers in their classroom. Their classroom was a
location highly appreciated by teachers for such computers:

I love having a computer in my room. The whole world is better.
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You know, [1] have it right in my classroom. I'm able to use it whenever I want to.

When we put a computer in almost every classroom, [we] saw a huge jump in . . . access
immediately, because it is easier to sit down during your lunch period and get material.

At Midwest Inner City, teachers had offices with an Internet-connected computer on each
teacher’s desk, as well as one or more computers in each classroom:

There are six or seven people in an office, and we each have our own computer at our
desk. And each classroom has one. If a kid comes into class and needs to do a little
research, they can get on in the classroom, too.

A number of the teachers in three of the schools had acquired one or more classroom
computers during the academic year in which the interviews took place, and reported that having
more computers promoted their Internet use:

This year, I've got the iMac computers, and last year I didn’t have that. This year I have
seven working, plus two other teacher stations, for a total of nine, whereas last year there
were three.

Students indicated that they had significantly more access opportunity when a classroom had
five or six computers than in classrooms with only one. Students at West Coast Inner City
preferred the wireless laptops on the computer cart to other computers: “They are easier to use,
and faster.” Students also appreciated it when they were allowed to use their teacher’s laptop,
office, or classroom computer:

Sometimes we don’t have to go to the lab. The teachers let us use their laptops, so it's
very convenient.

Teachers who are usually here after school all the time, we can use their computers.

Access to the Internet in central locations. All five schools had one or more computer labs
open to students and teachers across the curriculum. In most of the schools, a computer lab and
the media center were combined or were adjacent to each other. Teachers’ comments reflected
the importance of these facilities:

Another good thing that has helped us, we have lots of computers up here in the media
center.

I think the library here has done a great job in setting up a computer lab. That’s a first
step.

These computer labs could accommodate an entire class of 25-35 students. In addition,
smaller computer labs were dispersed throughout some of the schools. These were used by
smaller groups for specific purposes. Teachers reported using all of these facilities in addition to
the computer in their classroom:
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Now they have Pentium 500s [in a new school-wide computer lab]. . . . It is something
that I utilize all the time. Being next door to it, I do have ease of access.

The main thing is: all the new equipment in the library. Having the number of iMacs now
and stations more available—far more than before. The fact that I could bring students
over and they could have fairly modern equipment . . . and that there were enough
stations for enough students to be using the Internet. That really helps a lot.

Students also mentioned that the computer labs in their schools were important means of
Internet access for them:

The computer bank back there [in the library], 30 iMacs hooked up to the Internet is
really helpful.

The Internet is easily available. In the library, you can come in here basically any time
and get on the Internet.

Student access to a computer lab outside of class time was important for some students who
said that their teachers did not generally give them class time to go to the computer lab to work
on assignments:

Very rarely will a teacher let you use the Internet during class time. I know teachers who
will give you . . . places you can go on the Internet, but most of the Internet use is at home
or on your time in the library.

Pretty much it is on our time because our teachers wouldn’t let us use the Internet . . .
tomorrow, we have a specific time in my English class where we will come to the library
to use the Internet for our research paper . . . other than that, it is on our time.

Students who were willing and able to stay after school had Internet access, especially at the
schools that maintained after-school computer lab hours:

After school, our technology-computer-center lab is open for an hour.
Access to a High-Speed Network

Teachers noted in the interviews how much they appreciated high-speed Internet access. In
some of the schools, this was a very recent development:

Having really quick connections really helps a lot.

As far as getting to a computer, that’s not an issue at all. We can get to it and get in real
fast.

We’re all on line here. We all have Internet. It is a very fast connection. So it would make
sense to try to use it somehow.
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Technical and Curricular Support and Training
The survey questionnaire asked teachers and students to identify the support personnel and/or

materials they sought out to help them with their use of the Internet. These data are reported in
Table 15. For teachers, technology coordinators and their teacher colleagues were important
sources of assistance and support. Media personnel and students were sought out by about two
fifths of the teachers. On-line resources and printed materials were also reported by a significant
number of teachers as sources of assistance they consulted. Only a small proportion of teachers
reported giving others support or not seeking assistance and support.

For students, peers were the most frequently reported source of assistance and support, but
almost as many students identified teachers as a source of help. Between one fourth and one third
of the student respondents consulted media personnel and on-line resources. About the same
proportion of teachers and students reported using on-line sources—almost one third of each
group. A higher percentage of students (21%) than of teachers (5%) indicated that they did not
seek assistance or support. The proportion of students who reported that they provided support to
others was twice that of teachers. Table 15 reveals that technology coordinators were used as a
source of support and assistance far more by teachers than by students. In contrast, teachers were
asked for assistance by substantial portions of both groups.

In interviews, students acknowledged the assistance they received from their teachers and
peers, and some credited their school with having taught them to use the Internet:

There are teachers that stay after school and help you. So you get more feedback from
them.

There’s quite a few people I know that are computer-literate. They know everything there
is to know about computers, and basically they kind of run the show as far as computers
go ... soif there’'s a problem with the computer, we go to one of those people.

The school really taught me.

Teachers reported receiving widely ranging amounts of training during the previous
academic year (Table 16). A bimodal distribution is evident in the data: More than one third of
the teacher respondents reported receiving more than 15 hours of training during the 1999-2000
academic year, but almost another third reported receiving 5 hours or less, and almost one fifth
reported receiving none. The technical support and training that teachers received came from
within their school, from their school district, and from professional and interest groups and
organizations outside the school system. One teacher reported having 56 hours of Internet-based
training during the year. This teacher had participated in training that was provided to some
teachers through the school’s federal Technology Innovation Challenge Grant. It should be noted
that the interviews revealed that many of the teachers who received little or no training were
among those who were the most skilled in Internet use.
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Table 15

Type of Support Teachers and Students Reported Seeking Out Related to Their Use of the
Internet

Number %
Teachers
Technology coordinators 226 70
Other teachers 210 65
Media personnel/librarian 139 43
Students 129 40
On-line resources 96 30
Printed material(s) 60 19
Audio/video tutorials/resources 23 7
I provide support to others 19 6
I don’t seek assistance/support 16 5
Administrators 13 4
Other 11 3
Counselors 5 2
Students

Other students 1,709 45
Teachers 1,654 43
Media personnel/librarian(s) 1,138 30
On-line resources 1,068 28
I don’t seek assistance/support 811 21
Printed material(s) 531 14
I provide support to others 489 13
Technology coordinators 453 12
Audio/video tutorials/resources 213 6
Counselor(s) 144 4
Administrator(s) 137 4
Other 127 3
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Table 16

Professional Development in the Use of Internet-Based Technology That Teacher-Respondents
Reported Receiving During the 1999-2000 School Year

Number of hours Number of respondents % of respondents
> 15 117 36
11-15 8 2
6-10 38 12
<5 93 29
0 57 18
No response 9 3
Total 322 100

In the interviews, teachers reported that having technical and curricular support available,
and receiving help when needed from several sources (including technical support staff, media
specialists, colleagues, and students), facilitated their efforts to use the Internet in their teaching.
Teachers reported that technology and media staff helped them in person and, in addition, placed
helpful resources on the school’s Intranet or on the Internet for them to use and refer to. Teachers
also received training from technology and media staff and their colleagues, ranging from
informal conversations to scheduled seminars and workshops. Teachers also participated in
conferences and formal course work that helped them learn to use the Internet.

Support from technology staff and media specialists. As described in Chapter 2, technical

support functions were handled differently in the five schools. Some schools spread these
functions over several people, including a technology coordinator, several computer lab
managers who were also teachers, teachers who were assigned technical and curricular support
responsibilities for a defined group of other teachers, and the school’s media specialists. In other
schools, the technology coordinator or coordinators were the primary support providers.

They come in and play MacGyver and fix it, whether it’ s the Internet, or whether it’s the
machine, or all of a sudden I can’t pull something up. And . . . I can get them in here
while I'm still interested in that. Whereas, if | had to wait a day or 2 to see them, then I'm
not so sure I'd be as interested. So that keeps my interest level up.

If I'm having trouble searching and not coming up right, I' ll go to the media center and
say, “Help me define my search.”

In our weekly newsletter for the faculty and staff, the media center will give us [Web]
sites that they have come across.

We do have the technical people here. . . . they're here every day, they’re available. We
can e-mail them if they happen to be someplace else. So there’s always someone.
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Large schools that were part of a larger school district also had district technical-support
resources available to them. Teachers” comments indicated that all of these sources helped them
and their students with technical problems, taught them better ways to do things, and provided
them with helpful resources. Teachers reported appreciating not only the help they themselves
received from these support personnel, but also the help that their students were given:

We have wonderful people in our media center, which really helps, because I do
understand that not every school has that advantage. But ours work very hard to help the
kids.

Support from colleagues. Teachers reported that they received curricular and technical
support from colleagues within their school, in their district, and outside their school system:

When we find something, we’ll e-mail. We just send it to everybody in the department. So
we help each other out a lot.

One of the things that I really enjoy about technology is the fact that there is a great
willingness by my peers around the state to help out. So it’s just a case of picking up the
phone or sending an e-mail and saying, “I'm stuck, what do I do?” and the response is
very good.

Teachers reported that their colleagues had taught them ways to use computer technology or
helped them solve hardware or software problems. Some teachers mentioned that their
membership in professional groups (e.g., teachers in their field statewide, vocational-education
organizations and groups) gave them access to assistance from group members:

Even the . . . networking that you could be involved in . . . I do have a lot of that by going
and being involved in all the vocational stuff because they are very good about all those
kinds of things. It's vocational, so it’s all the areas. Like we have tech ed, that’s
vocational, and ag, that’s vocational.

I came across this listserv purely by luck. I was talking to [a colleague at an advanced
placement meeting] and they said, “I’ ve been teaching advanced placement forever and |
wouldn’t be able to do it if I wasn’t part of this listserv.” And they gave me the address,
and I got on.

Support from students. Teachers found many of their students to be very knowledgeable
about the Internet and generous in sharing their knowledge:

I've learned from so many kids how to do shortcuts.
I have two gentlemen who are seniors on my staff who are very Internet-savvy in terms of

being able to do things over the Internet, downloading programs. They know a great deal
about it. So they kind of tend to help me when I get stuck at times.
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My first line of defense is try to fix it myself, and if that doesn’t work, I usually ask a
student in the class.

I go to [my students] and say, “How do you do this?” and they zip, zip, zip, it’s done.

Training from technology staff and media specialists. However they were configured

within a school, technical support staff also provided guidance and training for teachers, which
ranged from informal interactions to solve a particular problem to more formal workshops and
classes:

The technology director did courses with us for developing Web-based designs.

I’ve just taken . . . the 7-day staff development . . . that is 56 hours, and basically, it was
all Internet-based. We brought in a lot of things from the Internet to do. Every project
that we did had something to do with the Internet.

Friday afternoon training really helps a lot.

About four times a year we have workshops, and they’ll be on a wide variety of different
topics. . . . those are very helpful.

Last year, I took a little miniclass with one of our media people who’s in the library this
spring, and he offered many sessions on how to use search engines and things like that.
And that was really helpful.

Teachers reported that training was especially helpful when it focused on something that
teachers could see a direct use for in their teaching:

We’ve had a few staff development things, like when we go into the media center and they
show us how to isolate sites. But they actually gave us time to work on stuff that we could
use in class. Some in staff development have their own agenda, and it has nothing to do
with what I'm teaching. So when we are allowed to pick a project, we know we’re going
to teach about that subject. Then generating information sounds good.

Workshops sponsored by the school district, the state, and organizations or individuals
outside the school. Teachers had participated in a variety of workshops that dealt with the

Internet and other instructional technology. These workshops were sponsored by a variety of
groups, and varied widely in their format and timing:

I had an in-service. That was a private company who gave it. . . . They made use of the
Internet. . . . It was how to incorporate technology into your curriculum.

I went to one of Jack Hazzard's conferences. . . . One of the things was technology-based
strategies in the classroom. Everything that he gave out, it was a tremendous amount of
stuff, but a huge amount of information that is available on line, and where it’s available,
the types of programs that are available.
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Four years in a row . . . I went to this summer institute. We did technology. It was a
scope, sequence, and coordination project, integrated planning. . . . Actually, it’s
nationwide now. . . . It was the most ideal conference. . . . They paid you to go, plus you
got room and board. We did curriculum stuff and we did field trips.

Formal training via course work. Teachers commented that formal classes sponsored by
higher education institutions and the state were helpful to them in supporting their use of the
Internet:

They had a full-year course on Internet through the state . . . dealing with how to use the
Internet, how to use Web pages, how to use all the different areas, developing and
implementing them in the classroom.

The class that I took was on developing lesson plans and using Web sites. In fact, from
that class I got a lot of information that I used this year. . . . That was where I got the
idea for the PowerPoint presentation and connecting the Web sites on the presentations.

Positive Experiences, Comfort, and Familiarity With the Internet
A question on the survey questionnaire asked teachers and students to rate their level of

comfort in using Internet-based technologies. The responses are shown in Table 17. Almost three
fourths of the teacher respondents indicated some degree of comfort in using the Internet; they
were almost evenly split between those who reported feeling very comfortable and those who
reported feeling somewhat comfortable. A higher proportion (84%) of student respondents
reported some degree of comfort: Half of all student respondents reported feeling very
comfortable, and another third reported feeling somewhat comfortable. Very similar proportions
of teachers and students (11% and 12%, respectively) reported feeling neither comfortable nor
uncomfortable. Thirteen percent of the teachers reported some degree of discomfort in using
Internet-based technologies, compared to just 4% of the students.

Interviews with teachers indicated that when they had positive and successful experiences
with the Internet, they became less fearful and more confident in using it:

The more you use it, the better it gets. And I feel a lot more comfortable. And I noticed
that this year with my students, when they had problems, I didn’t feel like, “I have no
idea.” So I can solve a lot of problems.

I feel that I'm more experienced on the computer. Last time that we had an in-service for
the school, I was in charge of teaching e-mail. We taught other teachers.
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Table 17

Teacher- and Student-Respondents’ Levels of Comfort in Using Internet-Based Technologies

*

Number %
Teachers
Very comfortable 113 35
Somewhat comfortable 123 38
Neither comfortable nor uncomfortable 37 11
Somewhat uncomfortable 36 11
Very uncomfortable 8 2
No response 5 2
Total 322 99"
Students
Very comfortable 1,969 52
Somewhat comfortable 1,214 32
Neither comfortable nor uncomfortable 460 12
Somewhat uncomfortable 86 2
Very uncomfortable 66 2
No response 27 1
Total 3,822 101"

"Totals not adding to 100% are due to rounding.

When teachers got to the point of feeling knowledgeable and comfortable, they were more
likely to try more things, to venture into the less familiar. Teachers indicated that the training
they received had helped them gain skills and feel comfortable. Some also said that using
computers was “just easy” for them because they had a special aptitude or inclination:

Before I was a physics major, I was a computer science major. So I've been around
computers for a while. I'm comfortable around them. . . . I'm not scared to try something
new like that.

I’m one of those people that technology is kind of an easy thing, automatic to get into. So
I’ m just comfortable using it, looking up and exploring, and I' m the person, whenever a
computer goes down, who has to figure out what’s wrong.
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Some teachers credited a teacher education course they had taken with helping them achieve
a degree of familiarity with computers and the Internet:

[My teaching-credential educational-technology course] really taught me a lot, and that
got me over the fear of getting connected and getting my e-mail and getting on the
Internet, and things like that. So that’s pretty much when I started using it.

Some of teachers’ comfort with the Internet seemed related to their sense of being able to
navigate the Web and find what they needed:

I feel comfortable navigating on the Web, and as far as showing other people, as well.

I’ m familiar with the Internet enough where I can find Web sites and addresses that |
need.

Administrative Support, Encouragement, and Commitment to Technology
Administrator support perceived by teachers varied among schools. For example, teachers at

one school described administrators as supportive and encouraging of their technology-related
efforts and committed to improving integration of technology in the classroom:

[ think it’s very, very supportive. We have a very technology-friendly environment, and it
is encouraged from the top down.

The principal is very supportive. You go in with any technology, and she says, “Why not?
Let's doit.”

We have an excellent assistant principal who gives us a weekly newsletter, and she puts
new educational sites on there all the time.

If you find a particular grant that you’d like to write, the principal’ s more than willing to
provide that support. You can present that, and she’s willing to support you 100%.

Teachers at another school mentioned being challenged by administrators to use the
technology made available to them. These teachers indicated that having the technology
available to them, coupled with the expectation to use it, had been an impetus for them to do so:

The only reason why mine is cutting-edge is ’cause I happen to have the tools and an
administration who says, “figure out how to do this.”

They just kind of opened the doors and said, “Go to it.” The administration has been just
fantastic. They are visionary. They see how computers are being used everywhere else,
except in education. And education’s just got to catch up. And so, that’s been the major,
major help and motivation.
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Teachers at a third school said little about administrative influence one way or the other, and
a staff member described one administrator, who was not seen as either supportive or
antagonistic, as “getting out of the way” so that others could assume leadership for technology
integration.

Teachers pointed to administrative policies that had facilitated their efforts to use the
Internet. Keeping a computer lab open beyond school hours and requiring teacher participation in
Internet-related training were two examples. Teachers said that keeping the computer lab and
media center open before school, at lunchtime, and after school promoted student use of the
Internet in school:

And there were computer staff-development classes that we had to take. They were
required, so we were there.

We have pretty good library hours. They’ll stay after school and use the computers in the
library.

Lunch, after school, before school. [The library is open until] 4. And school’s over at
2:35. They have time if they choose to use it that way,

Some school policies forced teachers to use the Internet by requiring them to check their e-
mail every day or several times a day. In other cases, all of the important school information that
teachers needed to receive and send was done only by e-mail—so teachers had to use e-mail in
order to be informed and to inform others:

I would say just with the e-mail issue. . . . I had to learn it. I had to know it to be able to
communicate with the building. It was something that I had to learn out of necessity.

Grants Received

Three of the five schools had been involved in federal Technology Innovation Challenge
grants that they or their district had received as part of a consortium. Two of the schools had
received major state grants. Teachers noted several important influences that these federal and
state grants had had on their opportunities and efforts to use and integrate the Internet in their
work. One was a sense of pride in being awarded a competitive grant. A second was the
additional hardware, software, and infrastructure that had been purchased with grant monies,
making Internet access possible:

We take great pride in the fact that we have had a number of awards and grants that have
come about, and the hardware and software that have come about, as a result of these
grants.

Our grant that we got from the state . . . that's made possible the funding for us to get
hooked up to the Internet first of all.
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A third influence was the staff training that the grant made possible:

We’re doing in-services . . . through the . . . technology grant. Got a bunch of money to
fund some things. And one of the things they had to do was upgrade the technology
knowledge of the staff.

Another positive influence was the fact that teachers had been paid for their grant-related
work and training time:

The Challenge grant has energized this beyond all imagination. It’s the money and often
the opportunity to be rewarded for some of the time you put in by being paid for the work
you do on some of the Web page development. That helps teachers and is an extra
incentive, particularly if you're doing it over the summer.

Finally, teachers had opportunities for grant-supported travel to other schools, where they
were exposed to ways of using the Internet in teaching and inspired to try what they observed:

The Challenge grant sent me down to [one of the grant consortium’s schools], and I got
to observe a teacher down there. All of her classes are Web-delivered. They have a setup
where the entire calendar each day pops up with a new screen, and you can see what the
previous day’s had and what the next few days have upcoming. If you miss yesterday, you
back up a day and you can download the worksheet or see the assignment for the
previous day. She has on-line quizzes, so on quiz day she can change the security on the
quizzes and make them open to the kids, and they can download them, take them, and
upload them back to her. It creates the quizzes. It's actually all done fairly easily, believe
it or not.

A Supportive, Knowledgeable Family
Some teachers mentioned their families’ support of their efforts to use the Internet as

encouraging them in their Internet use. Family members supported teachers’ Internet use by
being patient, providing time, and sharing useful information and resources:

It helps to have a loving family who have the patience to give you the time necessary.

My sister works for a school system. . . . We communicate a lot back and forth because
she is on so much and sometimes knows the things I'm looking for that I don’t have time
at home to access.

My husband has had a lot more experience. He’s had a lot more time to fool around with
it, and he really knows about routes into useful areas that I don’t know, and I really do
lean on his expertise often, ’cause I think it is helpful.
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Factors That Discouraged or Hindered Teachers’ and Students’ Use of the Internet

As mentioned earlier, interviews with teachers and students revealed more hindrances to their
use of the Internet in education-related pursuits than facilitating factors. The hindrances
included: (a) insufficient access to Internet-capable, connected computers; (b) central controls
and filters; (c¢) hardware problems; (d) network problems; (e) unavailability of software needed
for Internet work; (f) insufficient support personnel; (g) insufficient training and guidance; (h)
questionable quality of Internet material; (i) overwhelming amount of information on the Internet
and its lack of organization; (j) teacher fears, preferences, and skepticism; (k) competing
agendas, responsibilities, and priorities that leave teachers little time for Internet work; (1)
student skill levels, distractibility, and misbehavior; (m) perceived risks posed by Internet use;
and (n) lack of funds.

Insufficient Access to Internet-Connected Computers

In contrast to the teachers and students discussed earlier, who said they had sufficient
Internet access, many teachers regarded their access as insufficient. One barrier teachers and
students described in interviews was insufficient access to Internet-connected computers. The
problem arose for a number of reasons. A few teachers did not yet have a working, Internet-
connected computer in their classroom. Most teachers did have a computer in their classroom;
but some teachers reported class sizes in the neighborhood of 40 students. Even in classrooms
with lower student-to-computer ratios, teachers found themselves challenged to provide enough
Internet access to students to accomplish the learning tasks they felt were important for their
students. In some cases, several teachers had to share an office with only one computer:

There would be one computer that has Internet access in our office, and 19 people in that

office.

Computer laboratories were not always an answer to these problems, either. Teachers
reported insufficient access to computer labs because labs were heavily scheduled and were not
always supervised. Teachers who wished to send only some of their students to a computer lab
could not supervise both the classroom and the lab. In one school, the computer lab was not open
due to lack of supervisory staff.

Moreover, teachers were reluctant to assign work to students that required use of the Internet
if they did not think student access in school was sufficient to enable students to complete such
assignments. A number of teachers reported that many of their students did not have home access
to the Internet. Teachers were concerned about inequities they saw for students who did not have
home Internet access, and thus could not spend as much time on Internet-dependent assignments
as students who did have home access. All of these conditions limited teachers’ willingness to
incorporate the Internet in their teaching and in student assignments.
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Lack of access to an Internet-equipped classroom. A few teachers did not have an
Internet-connected computer in their classroom:

For instance, the room I have my first-period class in is not even wired for the Internet.

And depending upon the classroom, the computer may have Internet accessing on it . . .
and maybe not.

Some of the schools faced space challenges due to enrollment increases. This created
situations in which teachers might not have access to their classroom and their Internet
bookmarks and computer files during their preparation hour:

I have to share it [my classroom], that one period, with somebody. As we become more
crowded, then we need to go in and use the computer for the Internet while the other
teacher is teaching. I won’t bother a first-year teacher.

Some teachers did not have a classroom in which they consistently taught and had to move a
computer on a cart with them to various classrooms:

When you don’t have enough classrooms, you end up traveling, and you have to push a
cart [with a computer on it] around.

Students also mentioned the lack of computers and Internet access in some of their
classrooms:

Depends on the subject, because some classrooms don’t have them [computers] at all.
Insufficient number of Internet-connected computers available. Teachers reported that
having just one or a few computers in a classroom with many students discouraged them from

using the Internet in their teaching:

In the classroom it’s not used very much because there aren’t computers for each
student.

To me, that’s the biggest thing, not having one for every kid. Still, the biggest barrier is
not having one for every kid.

Especially at the beginning of the year, you might have 35 to 38 kids, and just two
computers.

In order to use the Internet in classrooms with many students and few computers, teachers
had to devise logistical strategies:

I wish it were one-on-one, but right now we put anywhere from three or more [students]
to a computer, and then try to break it up where each person will do a different thing.
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Using one computer for 37 students is a real problem and requires quite a knack on how
to use it, how to time your lessons.

Teachers reported that the result was that curriculum time was not as well-used as it might be
and, despite the strategies, students’ time on the Internet remained limited:

It s very frustrating to only have two computers with almost 40 students. You really have
to modify things or give more time on the assignment to let everybody in the class get to
the computers. It would take a week to get through the project when you could do it in 1
or 2 days if you had sufficient computers in the classroom.

Even computer courses taught in a room originally equipped with the intention of each
student having their own station sometimes had more students than computers:

We decided as a class. I said, “All right, there are 22 computers. There are 33 of you.
Everybody does 50 minutes on a computer a day.” So I split them into three sections. A
and B were on the computers, C was off. And then A and C were on. . . . And they agreed
to that and said, “Yeah, that sounds good.” They were really, really good about it.

One teacher divided students into pairs. Each pair got 10 minutes during the class period to
work on the Internet at the one computer in the classroom:

We’re always sharing anyways, and doing timing, so I think they were used to that. I just
had the clock up and I said, “Okay, next group, 10 minutes.” And then I said, “Okay, we
have a countdown to 2 minutes, and the next group get ready.” Boom, boom, boom. If we
did have time left over (some groups got skipped because they said, “Oh, we already
have our research” ), I just went through everybody and said, “Who wants to do another
round?”

Another teacher resolved the lack of student access to computers in class by having students
come to her classroom after school to use the Internet and to learn from her how to do Internet
searches:

During class, we have only one computer in there, so that doesn’t work. After school, I've
been helping lots of students on their research, showing them how to do Internet

searches.

Although labs typically had more Internet-connected computers than classrooms did, even
labs did not necessarily have enough computers for the number of students in a class:

[Another barrier] we have is that our lab is ineffective. It has only about 20 computers.

Sometimes I take them to the library, and when . . . we’re there, there are groups of five
or six on each computer.
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Heavy use and lack of supervision staff in computer labs. Although access to the school’s

computer lab helped to compensate for limited classroom Internet access, teachers found that
labs were not always accessible when needed:

And of course, we have the new Internet lab with access. Of course, it’s hard to get
in. ... It would be nice to have more [Internet-connected computers] in the classroom.

So I tried to sign up for a block of time [in the computer lab]. And every year I'm getting
consistently bombarded, “Why do you need that much time? Do you need all that time?”

And that should never be an issue.

The computer labs are really full and hard to get. . . . I guess I haven’t used the computer
lab, partially because it is so full.

The lab is not available when you want it because there are too many people who need to
use that lab.

Lack of supervision in computer labs kept teachers from sending some of the students in a

class to a computer lab while the others remained in the classroom, and sometimes closed the lab
to students altogether:

One of the things 1 find frustrating at school is we’re supposed to be a technology high
school and, yes, there are computers around. But the little computer rooms that we have
by the offices that the kids are supposed to be able to use, you're not supposed to let the
kids go in there without a staff person in there. But [if] there’s only you teaching, there’s
no way you can send three or four or six [students to the minilab by themselves].

The lab is there so it can help students who need time to work on projects after school,
and sometimes the students say, “Oh, I can’t go there, it’s closed.” So . . . they didn’t

have access to it on a regular basis.

Interviews with students reflected concerns about the computer labs similar to those voiced

by teachers:

Sometimes all the computers in the library are full, and I have to wait until someone gets
off. That's usually all the time I have to stay here.

The computer lab isn’t always open at lunch.

Lack of Internet access at home. Counting on students to do their Internet work at home

was not an option for teachers who reported that some or many of their students did not have
access to a computer and the Internet at home. This discouraged them from incorporating the
Internet in students’ assignments. Teachers felt that when they did assign computer and Internet-
based work, students without a computer at home were at a disadvantage because of their lack of
experience, and the more limited Internet-access time they had to work on their assignments:

134

National Research Center for Career and Technical Education



Internet Integration in High Schools

What I run into in the classroom is that there is an inequity in access. There are students
who do not have these things at home, and their parents can’t help them.

So a student is really at a disadvantage if they don’t have it at home, and it’s kind of a
Catch 22. You want to have a project that has high standards, yet you know that some
students are at a disadvantage for it.

The lack of home access was especially a concern of teachers in the two inner city schools,
but was reflected in four of the five schools. Poverty and language barriers were identified by
teachers as primary factors underlying students’ lack of home access, but teachers also reported
that some parents did not want their children to have exposure to the Internet. Only at Midwest
Rural were these issues not concerns of teachers, because in that school, even though many
students did not have home access to computers or the Internet, student-to-computer ratios were
much lower, and school access was widely available to students. In addition, at the time of the
interviews, the school had provided all freshman students with a laptop computer to use at school
and at home.

Students described in more detail in interviews the home Internet access issues they faced.
Some students’ home computers were too old to be Internet-capable.

I don’t use the Internet at home because I have a really old Macintosh . . . I can’t use it
very much.

In other cases, an Internet-connected computer was available at home, but there, as in school,
several people had to use one computer, so access was limited:

The hard thing at home is, a lot of times, it is hard to get on the computer.

Some students also said that their parents discouraged them from spending much time on the
Internet:

My dad uses the Internet a lot, so he gets frustrated when I'm on there too long because
he wants to use it himself. Then my little brother is always on the Internet because he has
the computer games that he plays on there, so he gets mad at me if [ am too long on the
computer.

My mom, she is a professor, and she thinks that a computer is just for work. You just type
on it. You don’t do anything else. Check your e-mail and type. It bothers her. She thinks
you're wasting your time.

Uneven distribution of school computer equipment. A number of teachers observed that
equipment was concentrated in departments or subject areas because it was a central feature of
the curriculum, or for some other reason:

We have a lot of really neat technology, but it’s basically for the info-tech area.
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Since the equipment was heavily used by the area in which it was concentrated, it was not
available for others:

I'm going to have a meeting to show what it is that [ want to do here. And if they would
be willing to let us use one of the labs, if we could arrange that now. Most likely they’ll
say no. They do that because they’re busy, as well, and it makes it more difficult.

It' s [the equipment we need] all down here in the library or it’s in the technology
department where we don’t have access to [it] because they use it full-time.

We do have one computer lab that’s not available because they’re teaching either word
processing or computer ed in there all day long up in the business department. There’s
five classes in there each day.

These distribution patterns led some teachers to feel that they did not have the access to
computers that they needed:

I asked if I can get 15 computers because I figured out that I can control 15 students at a
time. So they say, “Okay, 15 computers.” But that didn’t work, and then they told me they
have no computers and had given them to somebody else.

Central Controls and Filters

All of the study schools exercised some form of control over the Internet sites accessed in
school. The controls were operated either school-wide or district-wide. Two forms of control
were used. One was a surveillance system that allowed an individual (usually the technology
coordinator, but media personnel in some schools) to monitor the screens of computers in use
throughout the building. If a screen was discovered that indicated the user had accessed a
forbidden type of site, the manager of the surveillance system could close the site on the user’s
computer. School policies also permitted the school to impose sanctions against individuals who
were discovered using inappropriate sites.

We do have the Big Brother [surveillance-type] software. . . . We haven’t blocked out any
sites, because we found out that’s just too restrictive. We do teach anatomy and
physiology here . . . the kids . . . in the anatomy and physiology class . . . have to write out
a children’s book explaining one of the body systems. The kids will choose reproduction
from time to time, just like they’ll do the endocrine system. And those kids who did the
reproductive system couldn’t get on the Internet. So, that was one of the problems. I don’t
even know if they piloted it [a filter-type system] here, but our librarians knew that that
would be the problem right away. So we have opted not to do that. Instead, they use the
monitoring software where the technology person can have a screen running, and that
will monitor all the different computers in the labs.

The second form of control, as noted in this comment, was a filter system that automatically
disallowed access to sites containing certain terms. Filters were used in four of the five schools
(and some of these also used surveillance control). Filters blocked not only sites considered
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inappropriate for students in school to be on, but also sites that were categorized as legitimate
sites for study:

It's a good filtering service . . . but it does definitely cut down on the time the kids spend.
... when I was doing a section on cancer genes and I wanted to go to one of the obvious
ones [Web sites] . . . [1] couldn’t get there.

Most districts have blockers on certain kinds of sites. But at the high school level,
sometimes kids are doing research on those topics. I had a girl who was trying to do
research on child prostitution and children being kidnapped and being brought into
prostitution. . . . You can’t bring those sites up.

We have a Bess, which is a system that screens, and it’'s annoying because when we were
researching the Holocaust, a lot of those sites are off limits because they’re pretty
graphic, but at the same time there has to be something there for the kids.

Certain subjects and topics were reported to encounter more episodes of blocked sites than
others:

[The] school’s getting so uptight with the idea of “we can only go to these sites,” and I
understand why they do it. But your . . . classes like health. You are teaching sex ed.
These kids can’t get into the site.

In some schools, teachers had passwords that enabled them to override the filter and allow
students to gain access to legitimate sites that contained one of the key words that activated the
block. Sometimes the reason for the block or a pattern in blocked sites was unclear when the
teacher used the override password and checked the sites:

Well, the reason is because they can’t control what's on those sites. Therefore they have
to ban them all. So I understand it, but it’s frustrating for the kids when they’re looking
for research on whatever it might be, and all of a sudden this banner comes up, “You
can’t go there.” And 1 go to the sites ’cause I've got an override password, and there’s
nothing wrong with the site.

Even with the WebQuest that my kids are working on right now, one of the sites has an X
onit, and it’s a Web site that I checked last year. It's a Web site for a nation, the country
of Sudan. For some reason it’'s coming up blocked, and I have no clue why.

The problem is that I haven’t been doing it long enough to have worked the kinks out, and
it just arbitrarily blocks things. Sometimes it won’t let things with JavaScript through. It
won'’t let some “Flash” utilities through. I've never been able to get a handle on which
ones it will let in and which ones it won’t. But the main thing is, the filter just gets
absolutely overwhelmed and just arbitrarily kicks you out.
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A filter was identified by teachers as a deterrent to their own and their students’ use of the
Internet in school:

That's frustrating because there are some good sites that I pull up from my house to
prepare for my class. Then I bring them to class to use, and it won’t let you get to them.

[ think there’s a lot of restrictive access. And that’s why students don’t get the school
[Internet access account] . . . they would rather pay 35 bucks a month, or their parents
have to pay 35 bucks, so that they can have full-range access to everything.

Students themselves indicated in interviews that being blocked from certain sites was

frustrating. Like teachers, they complained that filters blocked their entry to legitimate Web
sites:

At school it is really limited because the way they have it here . . . the filter really limits
your choices and what is available because if there is a key word in the list, they are
going to block it.

We can’t go into some sites, just like an SAT study site. We can’t even get into it. The
Border Guard will just pop up for no reason, randomly.

The filter keeps us from getting on even the basic Web sites. . . . I couldn’t even get on my
own Web site.

Students who had to depend solely on school access to the Internet were seen by their peers
to be at a disadvantage because they could not obtain information relevant to their school work
using the school’s system:

Bess successfully blocks a lot of sites they don’t want you to go to, but it also successfully
blocks many sites that you should be able to see. When you do a research project, it’s
very difficult, especially if your topic is controversial. It's very difficult . . . for people
who don’t have Internet access at home, and they have to use it at school to get
information. It’s so restricted.

Students in schools where teachers had passwords to override the filter acknowledged that
this helped some, but they didn’t like the extra time this procedure required:

Having to ask someone to type in their password is a hassle, and it slows you down.
The only way they will show you or let you get to that site is [if] there are not very many
people around. Or you have to give an in-depth explanation as to why you need to get to

that site.

Students who had Internet access at home were discouraged by these restrictions from using
the Internet in school, preferring instead to use their home access:

At home, you can do all the things you want.
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That filter thing, and I just don’t like the hassle at school because of that.

Hardware Problems

Computer hardware that was too slow, lacked sufficient memory, or was not powerful
enough discouraged teachers’ and students’ use of the Internet. Some computers didn’t work,
and some that did run were too old to handle the demands of the Internet and current software
programs. The continual expansion of technological requirements had made it difficult for the
schools to keep up with replacement of older computers at the same time as they were trying to
expand the number of computers in the school. Because some of the schools’ computers could
not handle all of the demands of the Internet, the systems crashed frequently, which resulted in
lost class or work time.

Computers that are not working. Some teachers mentioned that computers in their
classroom or in a computer lab did not work:

We’re limited because we have only one computer in the classroom, and sometimes it’s
not working.

One [computer in my classroom], and it doesn’t work.
He’s got eight; I've got six . . . two workable.

When I can get a computer time slot, I take my kids down and oftentimes find the software
doesn’t work, or the machines don’t work.

At one time, there were 30 functioning machines [in that lab]. . . . It's now down to 24, for
whatever reason.

Outdated computers and insufficient memory. One of the hardware problems teachers
encountered was outdated computers with older processors and not enough memory to handle
graphics-oriented Web sites:

When we get to doing the projects, there’s just not enough memory on the machines. They
are slow, and most of them are just truly outdated and need to be upgraded.

Unfortunately, the computer I have in my classroom is a Mac 520, so it’s old and it’s
slow.

We have a bunch of LC550s. I'm lobbying that those will be the first ones replaced. One
of them is mine, in my classroom. And it’s slow. And you know, then the kids get bored.

Computers here are now 4 years old and need memory updates. We’re running on
computers with 8 megabytes of RAM.

The computers we have in the classroom are the same as we had 5 years ago.
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The slow processing speed and frequent crashes with these old computers were frustrating,
and discouraged teachers’ and students’ use of the Internet:

I’'ve had students come into my classroom occasionally after school who want to use it,
and when they discover how slow it is, they say, “Well, thanks anyway.”

We have computers available, but the computer in the classroom takes 10 minutes to do
something. . . . I don’t mean to exaggerate, but it is very slow. You want to be able to tell
the kid, “Go over to the Web site. Pull this up.” Twenty minutes later we all say, “Here it
is.” And now your lesson plan’s blown for the day.

Too often I' ll get in depth [within a Web site], and all of a sudden it freezes, and then I
have to shut it down, and I' ll never get it back.

You try to open a Web page and the computer freezes, and you restart it again, and the
computer freezes again.

Teachers reported that students, discouraged by the frequent freezes and slow speed of the
computers, gave up trying to use them or used these problems as reasons for not turning their

work in on time. As a result, teachers were discouraged from assigning students Internet-based
work:

A lot of them use that excuse for not getting their work in on time. In that sense, I don’t
assign a whole lot of work that demands that they have to use the Internet.

They maybe use it as an excuse to give up. . . . if they get frustrated, or can’t find it, or the
computers are slow and everyone is logging on to one site and it’s taking forever. You get
a lot of complaints that our server is slow.

Preference for home systems. Several teachers avoided using the Internet at school because
their computer systems at home were newer and had more capacity than those at school:

If I really do use it, I' ll use it from home. If I know there is something I'm [going to] look
up and spend some time, [ would rather do it at home.

I would rather just wait 6 hours, an