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Executive Summary

The Technology Immersion Pilot (TIP) sets forth a vision for technology immersion in Texas public
schools. The Texas Education Agency (TEA) directed nearly $14 million in federal Title I1, Part D
monies toward funding a wireless learning environment for high-need middle schools through a
competitive grant process. A concurrent research project funded by a federal Evaluating State
Educational Technology Programs grant is evaluating whether student achievement improves over
time as a result of exposure to technology immersion. The Texas Center for Educational Research
(TCER)—a non-profit research organization in Austin—is the TEA’s primary partner in this landmark
effort.

The overarching purpose of the study is to conduct a scientifically based evaluation at the state level to
test the effectiveness of technology immersion in increasing middle school students’ achievement in
core academic subjects. Technology immersion encompasses multiple components, including a laptop
computer for every middle school student and teacher, wireless access throughout the campus, online
curricular and assessment resources, professional development and ongoing pedagogical support for
curricular integration of technology resources, and technical support to maintain an immersed campus.

Technology Immersion

As a way to ensure consistent interpretation of technology immersion and comparability across sites,
the TEA issued a Request for Qualifications (RFQ) that allowed commercial vendors to apply to
become providers of technology immersion packages. Successful vendor applicants to the RFQ had to
include the following six components in their plan:

o A wireless mobile computing device for each educator and student on an immersed campus
to ensure on-demand access to technology;

e Productivity, communication, and presentation software for use as a learning tool;

¢ Online instructional resources that support the state curriculum in English language arts,
mathematics, science, and social studies;

o Online assessment tools to diagnose students’ strengths and weaknesses or to assess their
progress in mastery of the core curriculum;

o Professional development for teachers to help them integrate technology into teaching,
learning, and the curriculum; and

¢ Initial and ongoing technical support for all parts of the package.

Through a competitive application submission and expert-review process, the TEA selected three lead
vendors as providers of technology immersion packages (Dell Computer Inc., Apple Computer Inc.,
and Region 1 Education Service Center [ESC]). Prices for packages varied according to the numbers
of students and teachers, the type of laptop computer, and the vendor provider. Package costs ranged
from about $1,100 to $1,600 per student. Of the 22 immersion sites, 6 middle schools selected the
Apple package, 15 selected the Dell package, and 1 school selected the Region 1 ESC package (Dell
computer).



Methodology

Evaluation Design

The evaluation employs a quasi-experimental research design with 44 middle schools assigned to
either treatment or control groups (22 schools in each). Researchers will examine the relationships that
exist among contextual conditions, technology immersion, intervening factors (school, teacher, and
student), and student achievement. The research also will determine the impact of immersion on
student achievement in core subject areas as measured by the Texas Assessment of Knowledge and
Skills (TAKS). We investigated six research questions in the first year:

o What are the baseline characteristics of participating schools?

e How is technology immersion implemented?

o What is the effect of technology immersion on schools?

o What is the effect of technology immersion on teachers and teaching?

o What is the effect of technology immersion on students and learning? and
e Does technology immersion impact student achievement?

The Theoretical Framework for Technology Immersion guides the evaluation. The experimental
research design allows an estimate of the effects of the intervention, which is the difference between
the treatment and control groups. The framework postulates a linear sequence of causal relationships.
First, experimental schools are to be “immersed” in technology through the introduction of technology
immersion components. Given quality implementation, school-level improvements are expected for
measures of classroom technology integration, technical support, innovative culture, and parent and
community support. Leadership and system support drives progress toward full immersion.

An improved school environment for technology should then lead to teachers who have greater
technology proficiency, use technology more often for their own professional productivity, collaborate
more with their peers, have students use technology more and in new ways in their classrooms, and
use laptops and digital resources to increase the intellectual challenge of lessons. In turn, these
improved school and classroom conditions should lead students to greater technology proficiency,
more opportunities for peer collaboration, greater personal self-direction, and stronger engagement in
school and learning. Student mediating variables presumably contribute to increased academic
performance as measured by standardized test scores. In the framework, links are also shown between
student achievement and student, family, and school characteristics, which exert their own influence
on learning.

Participating Sites

Interested districts and associated middle schools responded to a Request for Application (RFA)
offered by the TEA in spring 2004 to become technology immersion schools. Applicants to become
TIP sites had to meet eligibility requirements for Title I, Part D funds (i.e., high-need due to children
from families with incomes below the poverty line, schools identified for improvement, or schools
with substantial need for technology). Twenty-two technology immersion schools, selected through
the competitive grant process, were matched by researchers with 22 control schools on key
characteristics, including size, regional location, demographics, and student achievement.

The TIP grants targeted high-need schools, thus nearly 70% of students in the study come from
economically disadvantaged backgrounds, with many schools in rural or isolated locations. Students
are ethnically diverse, roughly 56% Hispanic and 9% African American. TIP Middle schools are



highly concentrated in rural and very small districts across the state. Still, about a third of the districts
and schools are in large cities or suburban locations in or around cities. The sample also includes
campus charter schools (one each for the treatment and control group) located in a major urban
district.

Three groups or cohorts of students will be followed in the study, with Cohort 1 followed for four
years, Cohort 2 for three years, and Cohort 3 for two years. In 2004-05, data collection activities
centered on the initial sixth-grade cohort, which included 5,564 students (2,570 at immersed and 2,994
at control campuses). About 1,304 teachers participated in the study (622 at immersed and 682 at
control campuses).

Data Collection and Analysis

Data collection involved a mix of qualitative and quantitative data sources. Researchers conducted site
visits in each of the middle schools in fall 2004 and spring 2005. For this report, we concentrate on
site-visit data gathered through observations in a sample of sixth-grade classrooms (English/language
arts, mathematics, social studies, and science). Additional measures, administered as pre- and post-
measures in fall and spring, include a Campus Technology Inventory completed by the campus
technology coordinator, teacher online surveys, and student paper-and-pencil surveys. Additionally,
we gathered school and student demographic, attendance, and achievement data from the Texas Public
Information Management System (PEIMS) and Academic Excellence Indicator System (AEIS). In
spring 2005, individual middle schools submitted student-level data on disciplinary actions.

We analyzed the effects of immersion on teachers’ and students’ self-reported perceptions of
technology and proficiencies and students’ TAKS achievement using two-level hierarchical linear
models (HLM). For various analyses contrasting teachers or students in immersed and control schools
after one school year of implementation, we used important teacher characteristics (fall survey scale
scores, experience, technology certification, gender) and student characteristics (fall survey scale
scores, prior achievement, economic and minority characteristics, and gender) as control variables. We
also calculated effect sizes in standard deviation units (usually Cohen’s d). The interpretation is that an
effect greater than 0.5 is large, 0.5 to 0.3 is moderate, 0.3-0.1 is small, and less than 0.1 is trivial.

Major Findings

First-year results reveal positive effects of technology immersion on schools (leadership and system
support, innovative culture, classroom integration, parent and community support), teachers
(proficiency and productivity, technology use and integration, collaboration), and students (technology
proficiency and use, small-group work, school satisfaction, and behavior). In most cases, the sizes of
effects suggest that the impacts of technology immersion are of both statistical and practical
importance. In contrast to positive effects on school, teacher, and student mediating variables, there
were no statistically significant effects of immersion in the first year on either reading or mathematics
achievement for sixth graders, who are members of a student cohort that will be followed through
eighth grade. Overall, positive findings are compelling in light of evidence indicating that the level of
implementation in the first year for 20 of the 22 middle schools was only partial immersion rather than
substantial (2 schools) or full immersion (no schools). Additional details for key findings are provided
below.

First-Year Implementation

Researchers used rating scales to identify four levels of immersion: minimal (1), partial (2),
substantial (3), and full (4). The overall level of Technology Immersion was a composite score derived



from values for four domains: (a) Robust Access to Technology, (b) Technical and Pedagogical
Support, (c) Professional Development, and (d) Resource Utilization and related indicators. Scores
came from various data sources including vendor records, interviews, focus groups, surveys, and grant
documents.

In the first year, almost all middle schools achieved only partial immersion. Middle schools
struggled in the initial year to accommodate the complex demands of technology immersion within the
existing school environment. As might be expected, no campus reached full immersion. The two
middle schools that made greater strides toward immersion than others (substantial immersion) had
stronger district and campus leadership and invested more time and resources in professional
development.

In general, first-year implementation was affected by a number of school and contextual factors. First,
time for planning was insufficient due to grant-related logistical procedures. Furthermore, many
middle schools, which were housed in older buildings, encountered problems with outdated
infrastructures and technical problems with wireless networks and Internet connectivity. Districts and
campuses also had to grapple with myriad policies and practices related to laptop access and use. The
greatest barriers to implementation, however, involved people. Teachers were at different stages of
readiness for immersion and their receptivity varied. Varying abilities and attitudes, coupled with
teachers’ perceived pressures to improve students’ scores on the TAKS, made many teachers reluctant
to try new and untested instructional methods and materials in the first year. Additionally, leadership
at both the district and campus levels emerged as a critical factor driving or limiting progress.

Effects of Immersion on Schools

Technology immersion positively affects the school culture, including factors such as innovation,
collaboration, leadership, parent and community support, and students’ school satisfaction.
Technology immersion had a statistically significant effect on teachers’ perceptions of four school-
level factors. Since immersed schools received a wealth of technology resources, it was predictable to
find that immersed teachers perceived greater availability and use of resources for Classroom
Technology Integration than control teachers (effect size of 0.56). Teachers in immersed schools also
reported stronger Leadership and System Support for technology (effect size of 0.20). More
remarkable, however, was immersed teachers’ perceptions of a more Innovative Culture in their
middle schools (effect size of 0.35). In particular, teachers at immersed schools were more likely than
control teachers to share an understanding about the use of technology to enhance student learning,
and they were less afraid to learn about and try new technologies in their classes. The infusion of
technology also increased Collaboration among treatment teachers (effect size of 0.41). Teacher
interactions at immersed schools significantly more often than at control supported improvements in
instructional practices and exchanges of information about students and their learning.

The implementation of technology immersion also generated a great deal of excitement in schools and
communities. This likely contributed to immersed teachers’ belief that their schools have stronger
Parent and Community Support for technology (effect size of 0.49). Sixth-grade students at immersed
middle schools also expressed significantly higher levels of School Satisfaction than control students
(effect size of 0.13). Treatment students were more likely to be satisfied with their school work,
consider learning more important than the grade received, and see a connection between school work
and their future life and work.



Effects of Immersion on Teachers

Teachers at immersed schools perceive themselves as more technology proficient than control
teachers and use technology more productively to support professional practices. In a self-
assessment of Technology Proficiency in spring, teachers at immersed schools considered themselves
to be significantly more technology literate than control teachers (effect size of 0.16). Although
teachers were equally likely to be proficient in technology operations, teachers at immersed schools
reported greater pedagogical skills in areas such as creating electronic presentations, teaching
copyright issues, creating technology-integrated lesson plans, and using technology for collegial
collaboration. Immersed teachers also began to use technology significantly more often than control
teachers for administrative and classroom management purposes. Treatment teachers reported greater
use of technology for Professional Productivity (effect size of 0.37) on indicators such as
communicating with students, posting information on a website, administering an online assessment,
and accessing model lesson plans integrating technology.

Teachers at immersed schools have students use technology more often and they report the use
of more innovative and learner-centered practices compared to control teachers. With increased
access to technology, teachers at immersed schools compared to control reported in spring that their
Students Use Technology significantly more often in their classrooms (effect size of 0.70). For
example, students more often express themselves in writing (using a word processor), learn and
practice skills, and conduct Internet research on an assigned topic. Still, treatment teachers’ responses
suggest that students may do such activities infrequently (i.e., only once or twice a month). Teachers
at immersed schools also expressed stronger support for Technology Integration (effect size of 0.73).
For example, they were more likely than control teachers to report that they allocate time for students
to practice computer skills, plan computer-related activities to improve students’ basic skills, use
cutting-edge technology, and use computers to promote students’ problem solving and critical
thinking. Immersed teachers also expressed a stronger affiliation with Learner-Centered Instruction
(effect size of 0.30). Immersed teachers, for instance, were more likely than control to indicate that
students establish individual learning goals, engage in experiential learning, and have real-world
experiences.

Although teachers at immersed schools use technology more, their lessons typically lack
intellectual challenge. Technology immersion’s theorized impact on student achievement hinges not
just on more frequent technology use, but also on technology’s facilitation of more rigorous and
authentic learning (e.g., high-level thinking, concept formation, inquiry and investigation, access to
and use of information, exposure to places/resources beyond the classroom, and real-world learning).
Thus, during fall and spring observations in sixth-grade classrooms, researchers rated the Intellectual
Challenge of lessons. Rating scales (developed by Newmann, Secada, and Wehlage, 1995) gauged
Higher Order Thinking, Disciplined Inquiry (Deep Knowledge and Substantive Conversation), and
Value Beyond School.

Pre- and post-results for 58 immersed and 57 control teachers revealed no statistically significant
differences between comparison groups in spring 2005. Nevertheless, fall-to-spring comparisons
revealed that teachers in immersed classrooms provided slightly more challenging lessons in spring,
whereas control teachers taught less challenging lessons. More noteworthy, however, was the low
level of intellectual challenge in class activities for both comparison groups (about 1.6 on the 5-point
intellectual challenge scale). In many of the observed sixth-grade classrooms, with or without laptop
use, teachers concentrated on lower order factual knowledge and skills. Lessons frequently involved
multiple-choice or short-answer worksheets focused on the acquisition of basic skills rather than more
complex endeavors and higher order thinking. Additionally, lessons often featured brief instructional
segments across a variety of learning objectives rather than in-depth focus on a topic or concept.



Moreover, teachers rarely helped students to understand the relevance of their learning or made
connections with students’ prior experiences. Findings from classroom observations are important
because of the established link between more challenging and authentic pedagogy and academic
achievement (Newman & Associates, 1996; Newmann, Bryk, & Nagoaka, 2001). If abundant access
to technology fails to elevate the quality of students’ learning experiences, the likelihood of a positive
impact on student achievement may be diminished.

A major challenge for teachers in the first year was simultaneously learning how to use
technology and finding time to integrate laptops and digital resources into existing practices.
Although teachers at immersed schools, as a whole, made substantial progress in the first year, teacher
proficiency and laptop use varied greatly by teacher, subject area, and school. Decisions about how
and how often laptops were used for teaching and learning depended on each teacher’s readiness and
preference. Survey results show that more experienced teachers and male teachers in middle schools
viewed themselves as less proficient, used technology significantly less often, and expressed lower
level of support for technology integration.

Information from classroom observations and field work also suggest that in the initial stages of
implementation, most teachers maintained their existing pedagogical practices. Teachers typically had
students use laptops to do the same kinds of activities they previously had completed with paper and
pencil, such as completing worksheets, typing vocabulary words and definitions, or reviewing for
multiple-choice tests. This finding is consistent with research showing that teachers progress through
developmental stages while learning to create technology-infused classroom environments. Many
teachers at immersed campuses appeared to be at the adoption or adaptation phases, as they were
using technology to support traditional instruction or integrating new technology into traditional
classroom practice (Apple Computer Inc., 1995).

Effects of Immersion on Students

Students at immersed campuses are more highly engaged in school than control students.
Increased student engagement is one of the most frequently cited benefits in the research literature for
one-to-one computing. Likewise, during campus visits, administrators, teachers, and students at
immersed campuses cited greater student interest and motivation for school and learning as positive
effects. Other findings corroborate anecdotal perceptions. Surveyed sixth-graders at immersed
campuses in spring expressed significantly higher levels of satisfaction with their middle schools than
control students. Additionally, sixth graders at immersed schools were sent to the office for
disciplinary reasons at a significantly lower rate and had fewer school suspensions than students at
control schools. Effect sizes for school satisfaction (0.13) and disciplinary measures (0.16 and 0.06),
however, were small. Also, for another indicator of engagement, the school attendance rate, there was
no apparent boost for immersed students (effect size of 0.08).

Technology immersion positively affects sixth graders’ technology proficiency and opportunity
to use technology. As anticipated, sixth-grade students at immersed middle schools rated their
Technology Proficiency significantly higher than control students (effect size of 0.47) on items
measuring the Texas Technology Applications standards. Immersed students felt more capable of
performing tasks such as sending an email attachment, creating a presentation, managing documents,
using spreadsheets for graphs, and keeping track of websites. Immersed students’ increased
proficiency apparently stems from more frequent technology use. Similar to their teachers, surveyed
sixth graders at immersed schools reported significantly more frequent Technology Use in Core
Subjects than control students (effect size of 0.96). However, despite large and important increases,
immersed students’ technology use varied across classrooms and content areas. Treatment students
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reported using technology most often in reading/English language arts, science, and social studies
classes (nearly once or twice a week) and least often in math classes (about once or twice a month).

There was no apparent effect of technology immersion on student self-direction. We theorized
that sixth graders’ opportunities for independent and self-guided learning afforded through one-to-one
technology would positively affect students’ personal self-direction. Students completed the Style of
Learning Inventory as a measure of self-directed learning, including processes such as forethought,
performance/volition control, and self-reflection. Findings in spring showed there was no significant
difference between the Self-Directed Learning scale scores for sixth graders in immersed and control
schools (effect size of 0.06). Nevertheless, changes in students’ perceptions of their self-direction may
emerge as they progress to higher grade levels and perhaps use their laptops in more and better ways.

Effects of Immersion on Academic Achievement

There was no significant effect of technology immersion on sixth graders achievement in reading
or mathematics. The ultimate goal of technology immersion is increasing middle school students’
achievement in core academic subjects as measured by the state assessment (TAKS). In Texas, sixth
graders complete TAKS assessments for reading and mathematics. We found that after one academic
year of implementation, there were no positive effects of immersion on either reading or mathematics
scores. After controlling for prior achievement and other important student characteristics, there were
no significant differences in the spring 2005 reading or mathematics TAKS z scores of students in
immersed and control schools. In fact, students in immersed schools had slightly lower scores than
comparison students.

Several factors help to explain the discontinuity between the many positive effects noted for schools,
teachers, and students at immersed campuses and the absence of a positive effect on student
achievement outcomes. First, implementation fidelity was an important factor. Limited project
implementation almost certainly influenced outcomes (e.g., the small number of days that students
actually had laptops, the minimal use of digital resources). In our theoretical model, we hypothesized
that students in fully immersed schools would experience school and classroom environments that
would lead to changes in students, which in turn, would lead to increased achievement. While we
found noteworthy improvements in some areas (e.g., changes in teacher proficiency and technology
use, improvements in students’ proficiency and school engagement), there were no positive effects on
students’ personal self-directed learning, and based on classroom observations, the availability of
laptops did not lead to significantly greater opportunities for students to experience intellectually
challenging lessons or to do more challenging school work.

Furthermore, although technology use increased in the first year and surpassed control schools,
laptops were used infrequently for learning in core subject classes, especially mathematics. Using
laptops for lessons once or twice a week, or once or twice a month in math classes, may be insufficient
to make a difference in achievement. Unfortunately, students in Texas middle schools do not complete
social studies assessment until eighth grade or a science assessment until tenth grade, so we did not
have academic outcome measures for those content areas.

It is also important to remember that this is a longitudinal study, and while we expected that some
impacts might emerge in the first year, it was also considered likely that changes in student academic
performance would require more than one year to surface. Additionally, the findings reported here
represent only a first step in analyzing first-year data. Additional analyses will further examine the
relationships among school, teacher, and student mediating variables and academic achievement. We
also intend to delve more deeply into the relationships among the fidelity of implementation,
mediating variables, and outcomes.
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1. Introduction
]

The Technology Immersion Pilot (TIP) sets forth a vision for technology immersion in Texas public
schools. The Texas Education Agency (TEA) directed nearly $14 million in federal Title I1, Part D
monies toward funding a wireless learning environment for high-need middle schools through a
competitive grant process. A concurrent research project funded by a federal Evaluating State
Educational Technology Programs grant is evaluating whether student achievement improves over
time as a result of exposure to technology immersion. The Texas Center for Educational Research
(TCER)—a non-profit research organization in Austin—is the TEA’s primary partner in this landmark
effort.

The overarching purpose of the study is to conduct a scientifically based evaluation at the state level to
test the effectiveness of technology immersion in increasing middle school students’ achievement in
core academic subjects. Technology immersion encompasses multiple components, including a laptop
computer for every middle school student and teacher, wireless access throughout the campus, online
curricular and assessment resources, professional development and ongoing pedagogical support for
curricular integration of technology resources, and technical support to maintain an immersed campus.
The evaluation, with 22 experimental and 22 control sites, will examine the relationships that exist
among contextual conditions, technology immersion, intervening factors (school, teacher, and
student), and student achievement. Moreover, the research will determine the impact of immersion on
student achievement in core subject areas as measured by the Texas Assessment of Knowledge and
Skills (TAKS).

Background

The conception of educational technology held by many educators, leaders, and policymakers has
shifted in recent years from the use of particular technology applications to technology’s incorporation
into every aspect of the educational environment. Changing views reflect our growing understanding
of how students learn and how to create technology-infused environments that enhance teaching and
learning. Cognitive science and other research reveal that children learn more when they are engaged
in meaningful, relevant, and intellectually stimulating work. Moreover, learner- and knowledge-
centered environments can help students make connections between their previous knowledge and
current academic tasks, allowing students to grasp more complex concepts (Bransford, Brown, &
Cocking, 2003; Newmann, Bryk, & Nagoaka, 2001). In the present view of learning, “the use of
technology is not an add-on, but an integral part of the students’ quest for knowledge and a tool
through which students research, organize, and share information” (Johnston & Cooley, 2001, p. 25).

Many also believe that when applied to well-defined educational objectives and integrated into the
curriculum by trained teachers, educational technology can help students develop the competencies
needed for the 21st century. The CEO Forum concluded that children who are growing up in the
Digital Age must have different competencies, and technology serves as a bridge to academic
achievement through its support for the acquisition of skills, including digital age literacy, inventive
thinking, effective communication, and high productivity (CEO Forum, 2001; Lempke, Couglin,
Thandani, & Martin, 2003).

Similarly, Texas has long recognized that the state’s success is tied to the provision of social,
intellectual, and economic opportunities of the Digital Age. Preparing for the 21st century means that



Texas students must learn different ways to work with tools, information, and people. The Texas
Long-Range Plan for Technology, 1996-2010, outlines a comprehensive approach for the effective
integration of technology within schools across four major domains: teaching and learning, educator
preparation and development, administration and support services, and infrastructure for technology
(Texas Education Agency [TEA], 2002). This systemic approach has been further refined through
Texas Senate Bill 396 as “technology immersion.” Technology immersion calls for the provision of a
wireless mobile computing device for each student in a school, the use of technology-based learning
resources, training teachers to integrate technology into the classroom, and the provision of support for
effective technology use.

Theory of Technology Immersion

In operationalizing technology immersion (i.e., specifying the critical components), the TEA
considered existing research on educational technology as well as practical wisdom gained through
numerous pilot studies and statewide technology initiatives. The technology immersion model
assumes that effective technology use in schools and classrooms requires robust access to technology,
technical and pedagogical support for implementation, professional development for educators in
using technology effectively, and readily available curricular and assessment resources to support the
state’s curriculum in the core subjects (English language arts, mathematics, science, and social
studies).

Robust Access to Technology

One indicator of robust access to technology is the ratio of students to computers. Believing that
increased access to computers in schools leads to increased technology use, considerable effort has
gone into reducing student-to-computer ratios. Over time, the ratio has dropped nationally from 125:1
in 1983 t0 6:1 in 1998, and 3:1 in 2004 (Market Data Retrieval, 1999; Education Week, 2005).
Combined with hardware availability, schools also have built their infrastructure for technology. In
2004, 99% of public schools in the United States had access to the Internet; an increase from only 35%
in 1994 (NCES, 2000a; Education Week, 2005).

Despite increased access, research shows that students’ technology use is relatively low. While
technology use in schools has increased, students use computers for only a small portion of each
school day (Cuban, Kirkpatrick, & Peck, 2001; Russell, O’Brien, Bebell, & O’Dwyer, 2003).
Moreover, when students use technology, it is most frequently in a computer lab setting or in
technology courses; computer and Internet use are less common in core content areas, particularly
mathematics (NCES, 2000b; Becker, 2001). Similar to national trends, students’ technology access has
increased overall in Texas schools, but many computers are in computer labs, thus limiting regular
student use. On a statewide survey, less than 10% of grades 6 to 12 students reported using technology
most often in their classrooms. Furthermore, teachers reported an average of only 2.9 classroom
computers, insufficient to allow every student computer access. Accordingly, teachers and principals
cite insufficient numbers of classroom computers as a barrier to instructional use (Shapley, Benner,
Heikes, & Pieper, 2002).

Differences in technology access also pose challenges for economically disadvantaged, minority, and
low-achieving students. Low-income students have fewer opportunities than their more advantaged
peers to develop effective technology skills and use technology to enhance learning both at school and
at home (Shields & Behrman, 2000). A Maryland study found that regular technology use for research
decreased as school poverty level increased (Education Week, 2001). Minority students also are less
often exposed to technology, primarily due to disparities in technology access, resulting in fewer
opportunities for use (Reid, 2001; Shapley, et al., 2002).



As a way to counteract prevailing conditions, technology immersion calls for one-to-one student
access to technology. The Texas project is not unique in its quest for one-to-one computing. As
computer technologies have become more affordable and accessible, large-scale projects have begun
to appear with each student in a school, grade level, or classroom receiving his or her own computing
device. Some states and school districts across the United States, including Maine, Michigan, New
Hampshire, Vermont, Henrico County in Virginia, Beaufort County in South Carolina, and Cobb
County in Georgia have implemented one-to-one computing projects (Zucker, 2004; SRI International,
2005). Although the technology immersion pilot is similar to other laptop projects in its provision of
one-to-one computing, it is unique in its focus on immersing entire schools in technology and
simultaneously providing technical and pedagogical support, professional development, and digital
resources.

Technical and Pedagogical Support

Technology immersion assumes that increased access to and use of technology in schools requires a
healthy technical infrastructure and adequate technical and pedagogical support. Schools must have
electronic networks that are robust enough to support wireless laptops and digital content. Campus-
based technical support is also vital, as many studies emphasize the importance of on-site access to
support personnel who are responsible for assisting teachers in learning to use technology,
troubleshooting technical problems, and effectively integrating technology into lessons (e.g., CEO
Forum, 2001; Ringstaff & Kelley, 2002; Shapley et al., 2002). One study found that teachers in
schools without on-site technology coordinators were two to three times more likely to identify the
lack of technical support as a barrier to instructional technology implementation (NCES, 2000b).
Other studies have found a strong relationship between the provision of quality technology support
and teachers’ technology use and their changes in use over time (Ronnkvist, Dexter, & Anderson,
2000), as well as their use of the Internet for instruction (NCES, 2002a).

Disparities in access to technology support also emerge. Teachers at schools in low-socioeconomic
neighborhoods report less technical and instructional support and less access to quality technology
support services, such as one-on-one assistance or widespread peer support (Ronnkvist et al., 2000).
District and school size in Texas is also associated with technology support. As district and campus
enrollment increases, teachers more often report receiving technology-related support from a district
instructional specialist and on-site support from technology coordinators and expert teachers.
Conversely, as enrollment decreases, teachers more often receive support from a district rather than a
campus technology coordinator (Shapley et al., 2002).

In addition to technical assistance, ongoing pedagogical support for teachers’ efforts to use technology
is crucial. A primary reason cited by teachers who do not use technology in their classrooms is a lack
of experience with the technology (Rosen & Weil, 1995; Wenglinsky, 1998). According to White,
Ringstaff, and Kelley, “As teachers begin using technology for more sophisticated purposes,
instructional support is as essential as technical support” (2002, p. 9). Although professional
development for teachers provides a start, ongoing, campus-based mentoring and coaching is also
necessary.

In light of the documented importance of support services, technology immersion requires the
provision of ongoing technical and pedagogical support for schools and teachers.

Professional Development

Technology immersion also assumes that technology’s potential impact on student learning depends
on teachers’ opportunities for effective professional development. A lack of professional development,



in fact, is cited as the most common barrier to effective technology integration (Charp, 1997; Office of
Technology Assessment, 1995). Furthermore, research shows that effective professional development
must be ongoing, relevant, and support teachers’ basic technology skill acquisition as well as
understanding of effective integration methods (CEO Forum, 2000, 2001; Denton, Davis, & Strader,
2001; Web-Based Education Commission, 2000). In addition, training should be of an adequate length
to comprehensively investigate the training topics, provide time for practice and experimentation and
be immediately available as needed (ACE, 1999; NCES, 1999; NCES, 2000b). Moreover, the constant
evolution of instructional technology coupled with teacher preparation program limitations
necessitates continuous technology-related professional development targeting both novice and
experienced teachers.

Professional development, as noted previously, should also include follow-up to support teachers as
they implement new skills in the instructional setting (Apple Computer, Inc., 1995). Research shows
that when a particular technology use is mastered by teachers over time or promoted through sustained
professional development, it is more likely to survive (Zhao & Frank, 2003). Ongoing professional
development is necessary not only to help teachers learn how to use new technology but also to learn
how to provide meaningful technology-based instruction and activities in the classroom (Sulla, 1999).

Teacher involvement in technology-related professional development has also been associated with
positive outcomes. Teachers who participate in professional development more often use technology
for instructional purposes and are more likely to identify technology as an essential resource (Becker,
1999; NCES, 2002a). Moreover, as training participation increases, teacher reports of feeling well
prepared to use technology for instruction increase as well (NCES, 2000b). Wenglinsky (1998) found
that teachers who had received professional development with computers during the previous five
years were more likely to use computers in effective ways than those who had not participated in such
training. In view of overall evidence, professional development plays a critically important role in
technology immersion.

Curricular and Assessment Resources

Technology’s impact on student academic achievement in an immersed school hinges on the
availability of instructional and learning resources that support the state’s curriculum standards. These
resources include productivity, communication, and presentation software that allow students and
educators to use wireless laptops as a tool for teaching, learning, communication, and productivity.
Additionally, digital resources (e.g., online, CD-ROMS, stored on local networks) provide a means to
support more engaged, thoughtful, relevant, and personalized learning activities for students.
Interactive technologies allow students to build new knowledge by doing, receiving feedback, and
refining their understanding. Technologies may also help students to acquire more information,
visualize difficult-to-understand concepts, and advance understanding. Immersion resources, thus,
provide a means to extend, supplement, or enhance the state’s curriculum.

In addition to instructional resources, technology immersion calls for online formative assessments as
tools for teachers to diagnose students’ strengths and needs and assess progress toward curricular
mastery. Teachers in each school will have access to a commercial assessment system with core
content assessments along with access to the online Texas Mathematics Diagnostic System (TMDS).
As a whole, electronic assessments yield more timely and meaningful data to inform decision making
and shape students’ learning opportunities.

Most importantly, implementing new resources and aligning them with existing curricula is expected
to modify existing instructional practices and change the status quo. Yet, as others have pointed out,
the availability of wireless laptops and digital resources may not improve student learning and



achievement if teachers fail to use resources or simply provide the same kinds of lessons and
assignments electronically instead of using new technologies to transform students’ learning
experiences (Means, Haertel, & Moses, 2003). Recognizing this reality, technology immersion
includes components designed to support educators on their journey toward technology-infused
schools and classrooms.

Theoretical Framework for Technology Immersion

The Theoretical Framework for Technology Immersion guides the evaluation (see Figure 1). The
experimental design, as illustrated in the framework, allows an estimate of the effects of the
intervention, which is the difference between the experimental and control groups. The framework
also postulates a linear sequence of causal relationships. Program implementation comes first.
Experimental schools are to be “immersed” in technology through the introduction of technology
immersion components. The quality of implementation reflects the robustness of wireless laptop
access for teachers and students, the adequacy of technical and pedagogical support services to
maintain an immersed campus, the extent to which professional development supports curricular
integration of technology, and how well curricular resources and assessments are used. Given quality
implementation, we expect school-level improvements in measures of classroom technology
integration, technical support, innovative culture, and parent and community support. Leadership and
system support drives progress toward full immersion.

An improved school environment for technology should then lead to teachers who have greater
technology proficiency, use technology more often for their own professional productivity, collaborate
more with their peers, have students use technology more and in new ways in their classrooms, and
use laptops and digital resources to increase the intellectual challenge of lessons. In turn, these
improved school and classroom conditions should lead students to greater technology proficiency,
more opportunities for peer collaboration, greater personal self-direction, and stronger engagement in
school and learning. Student mediating variables presumably will contribute to increased academic
performance as measured by standardized test scores. In the framework, links are also shown between
student achievement and student, family, and school characteristics, which exert their own influence
on learning.

The study’s theoretical framework has guided the evaluation design as well as the design of data
collection procedures and measures. The research literature underpinning the framework is presented
in sections to follow for school, teacher, and student variables. Although research on educational
technology and one-to-one computing, in particular, has grown in recent years, there are still few large
scale experimental studies or studies with well matched comparison groups. Thus, in some instances,
evidence regarding variables is relatively strong, whereas in others areas evidence is weaker.

School-Level Variables

With immersion, technology resources are rooted in the school’s organizational and cultural
environment—therefore, the intervention should change not just instruction and learning, but also the
interactions between student and teacher, teacher and teacher, teacher and principal, and the school
within the surrounding community (Dwyer, 1994). The evaluation of technology immersion, thus,
must examine not only outcomes but also the factors that influence how and under what conditions
technology is used to enhance students’ learning and achievement (Lowther, Ross, & Morrison, 2003).
The sections below describe the key variables of interest at the school level: leadership and system
support, classroom technology integration, technical support, innovative culture, and parent and
community support.
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Leadership and System Support

Over the past several decades, researchers have consistently concluded that school leadership is
critical in developing and maintaining conditions that support school change and improvement (e.g.,
Hallinger & Heck, 1996 cited in Spillane, 2003; Rosenholtz, 1989). Similarly, administrative support
is a major factor that influences technology integration (International Society for Technology in
Education, 2002; Office of Technology Assessment, 1995). According to Johnston and Cooley,
leaders in a technology-enhanced environment must be “champions of technology, teaching, learning,
and students” (2000, p. 95). The principal, in particular, is a pivotal figure in effective technology
implementation. The visionary principal is one who sees the integral relationship between technology
and education, and marshals resources to help teachers master effective practice (Tinucci, 2000).

In any systemic reform effort, such as technology immersion, a consistent vision and plan for change
is also essential. Without systemic support, technology immersion may remain an untapped resource
that has little impact on student learning (Means & Olson, 1994). Moreover, shared vision, or “buy-
in,” is essential in moving complex systems towards substantive changes in instructional practice and
student outcomes (Goertz, Floden, & O’Day, 1996). Careful planning is another prerequisite for
effective technology implementation in schools, and when the campus plan is supported by district
administrators, the effects are even greater (Cradler, 1992). Although Texas schools are incorporated
into the local district technology plan, each school is expected to have its own vision for technology,
usually developed in conjunction with the overall school improvement plan.

Classroom Technology Integration and Technical Support

As noted previously, Texas has strongly supported the infusion of technology into its schools.
Consequently, at the start of this project, both treatment and control campuses will have an existing
inventory of technology hardware, software, and educational programs. Furthermore, each of the
participating middle school campuses is required to support students’ mastery of the Technology
Applications, Texas Essential Knowledge and Skills (TEKS). Thus, schools may have technology
applications classes (usually in a computer lab), or the technology TEKS may be integrated into the
classroom context. Furthermore, prior to the project, districts and campuses had people such as
technology coordinators and technical support personnel supporting technology. Given the existing
context, school-level measures of the availability of resources for classroom technology integration
and the extent of technical support are important.

Innovative Culture

Studies of the school change process suggest that technology immersion may both influence and be
influenced by the school culture. In undertaking innovation, Senge stresses the importance of the
organization’s shared commitment to change and ability to build capacity for doing things in a new
way (1999). Similarly, Fullan (1993) reports that some schools are more successful than others in
sustaining innovation, and in more effective schools, change is a collective rather than an individual
enterprise. In describing the three stages of the adoption of new technology, Chapman (1996) says
that movement towards new ways of teaching and learning with technology is more significant if
teachers are able to work collaboratively. Providing shared professional learning opportunities for
teachers also is cited as a valuable means to stimulate innovative practice (Birman, Desimone, Porter,
& Garet, 2000; Dibbon, 2003). Accordingly, we anticipate that the collective experiences of educators
at immersed campuses will create a shared understanding of technology use and encourage integration
efforts. Schools that begin the project as professional communities may advance at a more rapid pace
(Fullan, 1999).



Parent and Community Support

The local community may also influence the implementation of a comprehensive school reform effort.
Its constituents may consist of parents, neighborhood residents, local professionals, city professionals,
and elected school board officials. Educating and involving the community has been identified as a
key component in ensuring successful change in educational practice (Goertz et al., 1996). If parents
and community members are “on the same page” as the school with regard to technology immersion,
they can contribute the kind of support and resources required for changes in educational practices. At
immersed campuses, community outreach may take many forms, such as participation on a technology
committee, attendance at informational sessions or workshops, the dissemination of information
through district and campus websites, or media releases to spread the word about technology
immersion. In a one-to-one computing project, parents must also be partners in assuming
responsibility for laptops used outside of the school.

Teacher Variables

Information from various research studies, especially those focusing on the implementation of
technology initiatives, provide direction for the investigation of teacher variables. At the teacher level,
it is hypothesized that technology immersion will lead to increased technology proficiency, greater use
of technology for professional productivity, more frequent opportunities for students to use technology
in classrooms, pedagogical changes such as increased technology integration and more learner-
centered instruction. New technology also is expected to advance the intellectual demands of lessons
and activities. Moreover, teachers in schools that are immersed in technology should begin to
collaborate more often with their peers as they experiment with new instructional technologies and
digital resources.

Technology Proficiency

A number of studies associate teachers’ technology proficiencies with technology implementation.
Research indicates that educators must have a solid foundation of technology literacy before they can
successfully integrate technology into the curriculum (Dusick, 1998; Goldsworthy, 2000). Hence,
teachers must learn to use technology comfortably, efficiently, and effectively. Unfortunately,
according to the American Council on Education (1999), many teachers lack the proficiencies and
understanding to apply technology applications to instruction and learning. One study revealed that
more than half of teachers felt only somewhat prepared to use technology for instruction, and more
experienced teachers felt less prepared to use instructional technology than their more novice
counterparts (NCES, 2000b). Surveys of Texas teachers showed improvements in educators’
proficiencies across a five-year period, although proficiency levels continued to be below targeted
standards (Shapley et al., 2002).

Research also shows that teachers with strong computer skills use technology in greater numbers of
ways and on a more regular basis, and these teachers are more likely to increase their technology-use
frequency over time (Ronnkvist et al., 2000). Teachers with the strongest technology proficiencies also
use technology in more innovative ways for their content areas (Becker, 2000). Conversely, the
primary reason teachers do not use technology in their classrooms appears to be a lack of experience
with the technology (Rosen & Weil, 1995; Wenglinsky, 1998).

Professional Productivity

Skilled teachers also are more likely to use technology as a tool to enhance their own professional
productivity, such as communicating with students and parents by email, creating electronic lesson
plans, or accessing information from the Internet for lessons (Shapley et al., 2002). Although
researchers of one-to-one technology initiatives typically have not investigated teachers’ use of



technology for professional productivity, it is important because Texas technology standards call for
teachers to use technology effectively for communication as well as for acquiring, analyzing, and
evaluating a variety of electronic information. For example, Texas teachers are increasingly expected
to communicate by email, report attendance electronically, submit electronic lesson plans, post
information on a campus website, and analyze and interpret electronic data from benchmark
assessments.

Collaboration

Teachers also need time to discuss technology use with other teachers. Professional collaboration
includes communicating with educators in similar situations and others who have experience with
technology. Collaboration can be done in face-to-face meetings or by using technology such as email
or videoconferencing. In the Maine laptop initiative, teachers found informal help from colleagues to
be the most effective professional development activity. Technology, such as email, listservs, and
websites, has also enabled Maine teachers to exchange information and stay in touch (MEPRI, 2003).
According to Zhao and Frank, “Teachers who perceived pressure from colleagues were more likely to
use computers for their own purposes, and teachers who received help from colleagues were more
likely to use computers with their students” (2003, p. 825).

Classroom Technology Use

The introduction of one-to-one student access to laptops in classrooms also is expected to increase
students’ opportunities for technology use. As noted previously, the link between teacher access to
technology and increased classroom use is well documented