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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) originally directed more than $14.5 million in federal
Title I, 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 four-year
endeavor.

The overarching purpose of the study is to scientifically investigate the effectiveness of technology
immersion in increasing middle school students’ achievement in core academic subjects as measured
by the Texas Assessment of Knowledge and Skills (TAKS). 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 learning tools;

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

e 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

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

Through a competitive application 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, and in the first year, included 22
experimental and 22 control schools. In the project’s second year, however, the research design was
modified when two middle schools in one district (one experimental and one control) were lost due to
damage caused by Hurricane Rita on the Texas Gulf coast. Thus, second-year results (for the 2005-06
school year) are for the remaining 21 treatment and 21 control schools. A re-analysis of baseline data
for the new sample revealed that school and student characteristics generally were unchanged and
differences between comparison groups remained statistically insignificant.

In the second year, researchers examined the nature of project implementation at the immersion sites.
Additionally, we gauged the effects of technology immersion on teacher and student mediating
variables as well as the effects of immersion on students’ reading, mathematics, and writing
achievement. Research questions are as follows.

o How is technology immersion implemented, and what factors are associated with higher
implementation levels?

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 affect 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. 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 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, more rigorous and authentic
learning experiences, 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, prior student achievement and student, family, and school characteristics 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 had to meet
eligibility requirements for Title Il, 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). Technology immersion schools, selected through the competitive grant process, were
matched by researchers with 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 58% Hispanic and 7% African American. Middle schools are typically



small (402 students, on average), but enrollments vary widely (from 83 to 1,447 students). Although
schools are highly concentrated in rural and very small Texas districts, about a third of districts and
schools are in large cities or suburban locations across the state.

The second-year study focused on two student cohorts. Cohort 1 included 5,538 seventh graders
(2,627 immersion, 2,911 control) who completed their second project year; Cohort 2 included 5,507
sixth graders (2,685 immersion, 2,822 control) who finished their first year. Altogether, 1,257 teachers
participated in the project (604 at immersion and 653 at control campuses).

Data Collection and Analysis

Data collection involved a mix of qualitative and quantitative data sources. Researchers conducted site
visits at each of the middle schools in fall 2004 and spring of 2005 and 2006. For this report, we
concentrate on site-visit data gathered through observations in a sample of sixth- and seventh-grade
classrooms (English/language arts, mathematics, social studies, and science). Additional measures
include annual online teacher surveys and student paper-and-pencil surveys. We also gathered school
and student demographic, attendance, and achievement data from the Texas Public Education
Information Management System (PEIMS) and Academic Excellence Indicator System (AEIS), and
data on student disciplinary actions from schools.

We used either two- or three-level hierarchical linear models (HLM) to analyze immersion effects on
teachers’ and students’ perceptions of technology and proficiencies and immersion effects on students’
TAKS achievement. Three-level HLM growth modeling estimated the effects of immersion on rates of
growth for dependent variables across three time points (2004, 2005, and 2006). When only two data
points were available, we used two-level HLM models to estimate the effects of immersion on 2006
scores. For two-level HLM models, we calculated effect sizes (ES) in standard deviation units (usually
Cohen’s d). Effect sizes greater than 0.5 are typically interpreted as large, 0.5 to 0.3 as moderate, 0.3-
0.1 as small, and less than 0.1 as trivial.

The generalization of findings to a broader population is a study limitation. Compared to Texas
middle-school students as a whole, students in the sample schools are substantially more Hispanic and
less White and African American. Middle schools are also smaller than the statewide average, and
schools are located either in small or very small districts or large districts. Additionally, the study
relies on self-reported data from students and teachers for many outcome variables. Nonetheless, the
triangulation of evidence from multiple sources (surveys, classroom observations, state demographic
and test databases, student cohorts) verifies the robustness of findings.

Major Findings

Summary of First- and Second-Year Findings

Our first-year report—Evaluation of the Texas Technology Immersion Pilot: First-Year Results
(Shapley et al., 2006a)—revealed positive effects of technology immersion on schools, teachers, and
students. Findings for the second year relative to these same variables are generally consistent with
first-year results. Steadfast outcomes across two evaluation years and two student cohorts show that
immersing a middle school in technology produces schools with stronger principal leadership for
technology, greater teacher collaboration and collective support for technology innovation, and
stronger parent and community support for technology. Additionally, teachers in immersion schools
are more technically proficient and use technology more often for their own professional productivity,
their students use technology more often in core-subject classrooms, and teachers adopt more
integration-oriented and learner-centered ideologies. Students in immersion schools are more



technically proficient, use technology more often for learning, interact more often with their peers in
small-group activities, and have fewer disciplinary problems than control-group students.

Also consistent with first-year results, we found no significant effect of technology immersion in the
second year on student self-directed learning, and we found a significantly negative immersion effect
on student attendance. Moreover, the availability of technology across two years provided no
significant increase in the intellectual challenge of immersion teachers’ core-subject lessons.

First-year findings on academic achievement revealed no statistically significant immersion effects on
TAKS reading or mathematics scores for Cohort 1, sixth graders. Similarly, second-year results for
Cohort 1 students (as seventh graders) showed no significant effects of immersion on TAKS reading,
mathematics, or writing achievement. Likewise, achievement results for Cohort 2 students (sixth
graders involved in the project for one year) revealed no significant effect of immersion on TAKS
reading achievement. However, for TAKS mathematics, students in immersion schools who began the
year with higher math pretest scores had significantly higher mathematics achievement than their
control-group counterparts. The math achievement gap favoring immersion students over control
widened as students’ pretest scores increased. Although TAKS score differences between immersion
and control schools usually did not differ by statistically significant margins, second-year achievement
trends, in contrast to first-year results, generally favored technology immersion schools. Additional
details for second-year outcomes are provided below.

Major Second-Year Findings
Effects of Immersion on Teachers and Teaching

Immersion teachers grew in technology proficiency and in their use of technology for
professional productivity at significantly faster rates than control teachers. Technology
immersion accelerated teachers’ growth in meeting the state’s Technology Application Standards. In a
self-assessment of their technology proficiency across three time points, immersion teachers
considered themselves to be increasingly more technology literate than control teachers in areas
involving technology operations and pedagogical skills. Similarly, teachers in immersion schools used
technology significantly more often for administrative and classroom management purposes.

Teachers in immersion schools expressed stronger ideological associations across time with
technology integration and learner-centered practices. While immersion and control teachers
initially expressed similar views on instructional practices involving technology, immersion teachers
changed their instructional beliefs at a significantly more positive rate. Immersion teachers indicated
that they increasingly employed technology integration actions, such as promoting students’ authentic
problem solving or critical thinking through technology. Immersion teachers also expressed
increasingly stronger affiliations with constructivist or learner-centered practices, such as having
students establish individual learning goals, emphasizing experiential learning, and providing real-
world experiences.

Teachers at schools with higher concentrations of student poverty grew in technology
proficiency and adopted new ideologies at slower rates. Teachers who taught at schools with higher
student poverty levels grew in technology proficiency and embraced technology integration and
learner-centered practices at slower rates than their peers in more advantaged schools. Weaker
supports for implementation at more impoverished immersion schools as well as the characteristics of
teachers employed in those schools (proportionately more male teachers who were less likely than
females to embrace innovative methods) may at least partially explain immersion teachers’ progress.



Given greater abundance of technology, teachers in immersion schools collaborated more often
with their peers on technology-related issues than control teachers, and students used technology
more often in immersion classrooms. Teachers at immersion schools compared to control had a
significantly steeper growth rate for collaborative interactions with colleagues that supported
improvements in instructional practices (e.g., developing lesson plans, exchanging information about
students), as well as for the frequency of their students’ classroom activities involving technology.
Despite their positive growth trend, statistics indicated that by spring 2006 teachers in immersion
classrooms had students use various technology resources infrequently (i.e., about once or twice a
month). While the overall level of classroom technology use was low, practices varied across teachers
and core-subject areas.

Availability of technology resources had little, if any, effect on the intellectual challenge of
immersion teachers’ lessons. Technology immersion’s theorized impact on student achievement
hinges on technology’s facilitation of more rigorous and authentic learning experiences. Observations
of core-subject teachers in fall 2004 and spring of 2005 and 2006 revealed no statistically significant
differences between the intellectual demand of immersion and control teachers’ lessons. Across
classrooms, lessons generally failed to intellectually challenge students. Observed activities most often
focused on student acquisition of facts, definitions, and algorithms, and less often centered on writing
lesson-related communication, constructing knowledge (e.g., synthesizing, explaining), or engaging in
disciplined inquiry (e.g., investigation, experimental inquiry).

Effects of Immersion on Students and Learning

Technology immersion significantly increased students’ technology proficiency and narrowed
the gap between economically advantaged and disadvantaged students. Immersion students made
greater progress toward mastery of the Texas Technology Applications standards. Estimated yearly
growth in proficiency for economically advantaged and disadvantaged immersion students in Cohort 1
were nearly twice the rates for their control-group counterparts. Consequently, by the end of seventh
grade, economically disadvantaged students in immersion schools surpassed advantaged control
students in proficiency. Similarly, for Cohort 2, sixth graders, immersion had a significantly positive
effect on students’ technology proficiency (ES = 0.30).

Students in immersion schools used technology significantly more often in core-subject
classrooms and interacted more frequently with their peers in small groups. Similar to their
teachers’ reports, Cohort 1 students at immersion schools had a significantly steeper growth trend for
the frequency of classroom activities with technology than control students. Results for Cohort 2
students, similarly, revealed significant and practically important differences in classroom activities
favoring immersion schools (ES = 0.83). Along with greater uses of classroom technology, students in
immersion schools also had more frequent opportunities to learn with other students in small groups
and to take a more active learning role.

Although immersion students used technology more often, classroom observations showed that they
used technology in rather conventional ways. Observed students most frequently used a word
processor for writing, learned and practiced skills (typically multi-choice exercises or digitized
worksheets), created or made presentations (using PowerPoint or Keynote), or conducted Internet
searches for information on an assigned topic. In general, changes in classroom activities and
organizational structures in immersion classrooms did not necessarily alter the rigor or relevance of
students’ experiences with core-subject content.



Technology immersion had no significant effect on student self-directed learning. We theorized
that opportunities for independent and self-guided learning afforded through one-to-one technology
would positively affect students’ personal self-direction. Findings in the second year replicated first-
year results showing there was no significant immersion effect on self-directed learning. As both
immersion and control students in Cohort 1 progressed from sixth to seventh grade, their responses to
statements measuring self-direction revealed a significantly negative growth trend. Results for
Cohort 2 students, similarly, revealed no significant immersion effect (ES = 0.03).

Outcomes for student engagement varied. Students in immersion schools had significantly fewer
disciplinary actions, similar levels of school satisfaction, and significantly lower school
attendance rates than control-group students. One-to-one computing is often credited with
increasing student engagement as measured by indicators such as stronger commitment to academic
work, increased attendance, and reduced discipline problems. Accordingly, interviewed
administrators, teachers, and students involved in this study have cited greater student interest and
motivation for school and learning as positive immersion effects. Results for quantitative measures,
however, were mixed.

Disciplinary Action Reports for the 2005-06 school year showed that immersion students had
proportionately fewer behavioral and disciplinary problems than their counterparts in control schools
(ES = 0.14 and 0.16 for Cohorts 1 and 2, respectively). Conversely, surveys of students’ school
satisfaction showed no significant differences between immersion and control students’ satisfaction
with the kinds of work they do in classes or with the relevance of their schoolwork. Unexpectedly,
technology immersion had a significantly negative effect on school attendance. For Cohort 1 students,
school attendance rates declined across years, and by the end of seventh grade, the estimated average
attendance rate for economically advantaged immersion students was 95.9% compared to 96.4% for
control students (rates were lower for disadvantaged students). Results for Cohort 2 students,
similarly, showed statistically significant but small differences in attendance rates favoring students in
control schools (ES = 0.07).

Effects of Immersion on Academic Achievement

Technology immersion’s ultimate goal is increasing students’ achievement in core academic subjects
as measured by state assessments. For analyses reported below, students” TAKS scale scores were
standardized and then normalized as T scores with a mean of 50 and a standard deviation of 10.

Technology immersion had no statistically significant effect on Cohort 1, seventh graders’
achievement in reading, mathematics, or writing. For Cohort 1 students, we used three-level HLM
growth models to estimate mean rates of change in TAKS reading and mathematics scores and a two-
level HLM model to estimate the effects of immersion on TAKS writing scores.

e Reading. Controlling for student and school poverty, there was no significant effect of
immersion on students’ growth rate for TAKS reading. The immersion effect was positive but
not by a statistically significant margin. Economically disadvantaged students in both
immersion and control schools grew in reading achievement at a significantly faster rate than
their more advantaged peers. Combined with the positive immersion result, this yielded a
positive boost in reading achievement for disadvantaged immersion students.

o Mathematics. After controls for student and school poverty, there was no significant effect of
immersion on students’ growth rate for TAKS mathematics. The immersion effect was
positive but not by a statistically significant margin. In contrast to reading, economically
disadvantaged students at both immersion and control schools grew in mathematics
achievement at a significantly slower rate than their more advantaged peers.

Vi



e \Writing. After adjusting for Cohort 1 students’ initial TAKS writing scores (as fourth graders
in 2003), student demographic characteristics, and school poverty, there was no statistically
significant difference in the 2006 writing scores for students in immersion and control schools.
The immersion effect was negative but not by a statistically significant margin.

Technology immersion had no statistically significant effect on Cohort 2, sixth graders’ reading
achievement. However, immersion had a significantly positive effect on mathematics scores for
higher achieving students. We analyzed the effects of immersion on Cohort 2 students” TAKS
reading and mathematics scores using two-level HLM models.

¢ Reading. Controlling for students’ prior achievement (as fifth graders in 2005), demographic
characteristics, and school poverty, there was no statistically significant difference in the 2006
TAKS reading scores for students in immersion and control schools. The immersion effect on
reading was positive but not by a statistically significant margin.

o Mathematics. After controls for students’ prior achievement (as fifth graders in 2005),
demographic characteristics, and school poverty, there was no overall significant difference
between immersion and control students’ TAKS mathematics scores. The immersion effect
was positive but not by a statistically significant margin. However, there was a statistically
significant immersion effect on mathematics achievement that acted through students’ pretest
scores. Other factors being equal, having higher pretest scores predicted larger gaps in 2006
math scores favoring immersion students. Thus, immersion had a significantly positive effect
on mathematics achievement for higher achieving sixth graders.

Second-year achievement trends generally favored technology immersion schools. Although
TAKS scores for immersion and control students usually did not differ by statistically significant
margins in the second year, noteworthy achievement trends emerged. In the first project year, TAKS
reading and mathematics achievement trends favored control schools. Conversely, in the second year,
immersion schools had more positive achievement trends than control schools across both Cohorts 1
and 2 and for both reading and mathematics subject areas. Outcomes for TAKS writing, in contrast,
favored students in control schools. The analysis of writing achievement, however, differed from other
subject areas in the wider span of time between the pretest (4th grade) and posttest (7th grade). The
testing mode for writing could also have affected outcomes. Immersion students who regularly use
word processors for writing may be at a disadvantage when completing a writing assessment in
traditional paper-and-pencil format.

Second-year findings provide formative evaluation outcomes. The evaluation of technology
immersion is a four-year, longitudinal study, and findings from the second year provide preliminary
outcomes. In designing the study, we thought that some effects might emerge during early
implementation, but we also believed that changes in longer term outcomes, such as student
achievement, might require at least three years to surface (i.e., time for Cohort 1 students to progress
from sixth to eighth grade). Additionally, outcomes so far have focused mainly on TAKS reading and
mathematics. In the third year, Cohort 1, eighth graders will complete TAKS social studies and
science assessments. Thus, outcomes will be available for each of the core-subject areas.

Moreover, while student achievement results as measured by TAKS scores are extremely important,
there are other outcomes for immersion students that may contribute to their long-term success.
Certainly, technology immersion has narrowed the technology equity gap for economically
disadvantaged students. Many students who previously had no technology in their homes are
becoming computer literate through their experiences with laptops. Administrators, teachers, and
students alike believe that middle school students at immersion schools are better prepared for future
educational and workforce requirements and for 21st Century expectations, such as communication

vii



skills, and information and media literacy. In the sections to follow, we describe how the generally
low levels of implementation may have contributed to second-year results.

Nature of Second-Year Implementation

Most of the middle schools struggled in the second year to implement the prescribed components
of technology immersion. Full implementation of the immersion model requires support in several
ways: Leadership, Teacher Support (buy-in), Parent and Community Support, Technical Support, and
Professional Development. Given adequate supports, teachers are expected to reach high levels of
Classroom Immersion, and Student Access and Use of technology is expected to be robust. The
Implementation Index, a composite campus score measuring the strength of immersion components,
showed that a third of middle schools (6 of 21) attained a stronger presence of components that nearly
approximated expected standards (substantial immersion), whereas two-thirds of schools had lower
implementation levels (minimal to partial immersion). Overall, mean immersion standard scores
(ranging from 2.48 to 3.06) indicated that supports for immersion generally failed to meet full
implementation standards (3.50 to 4.00). With mainly low-to-moderate supports, the average levels of
Classroom Immersion (2.48) and Student Access and Use (2.17) were below expectations. Major
concerns included students’ inconsistent use of laptops across classrooms and subject areas, uneven
provision of professional development supporting the design of effective technology-infused lessons,
and variability in students’ access to laptops during the school day and at home.

The strength of professional development and other supports were associated with higher levels
of classroom and student immersion. Variability in the quality of professional development
provided by schools was a major obstacle to teachers’ growth in creating technology-immersed
classrooms. While the immersion model requires that a quarter of grant funds be expended for
professional development, the design rested largely with individual districts and campuses and their
selected technology vendors (mainly Apple or Dell). Our measure of the strength of the campus
professional development component was significantly correlated with teachers’ reported levels of
classroom immersion. Leadership for immersion also emerged as an important factor in advancing
change. Principals appeared to influence teachers’ attitudes toward technology through their provision
of supports for changed practice. Similarly, students’ access to and use of technology for learning was
significantly related to their teachers’ greater involvement in professional development and the
strength of other school supports for immersion.

A continuing challenge in the second year was the consistent provision of laptops for students
both within and outside of school. Student laptop access varied widely both across and within
schools. The average number of laptop access days reported by students ranged from 42 to 178 days,
with only a few campuses achieving full access (the targeted 170 to 180 days per student). Student
laptop access was limited by factors such as disciplinary infractions, technical issues, time for repairs,
and in a few cases, parent resistance. Additionally, some immersion schools allowed students to have
unlimited access to laptops outside of the school day, while others restricted students’ out-of-school
access to a series of days or to laptop check-outs for teacher-assigned schoolwork. Overall, laptops’
potential influence on learning varied across students and schools.

Schools with a greater proportion of economically disadvantaged students had lower
implementation levels. Schools with larger concentrations of student poverty had significantly lower
levels of implementation. Accordingly, teachers at these schools grew in proficiency and created
immersed classrooms at significantly slower rates than teachers in more advantaged schools. Schools
serving predominantly disadvantaged and often low-performing student populations faced special
challenges in implementing a project requiring profound school and classroom change.

viii



1. Introduction

The Technology Immersion Pilot (TIP) sets forth a vision for technology immersion in Texas public
schools. The Texas Education Agency (TEA) originally directed more than $14.5 million in federal
Title I, 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 four-year
endeavor.

The overarching purpose of the study is to scientifically investigate the effectiveness of technology
immersion in increasing middle school students’ achievement in core academic subjects as measured
by the Texas Assessment of Knowledge and Skills (TAKS). 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 also aims to examine the
relationships that exist among contextual conditions, technology immersion, intervening factors
(school, teacher, and student), and student achievement. In the first year, there were 22 experimental
and 22 control sites in the study. However, in the second year, two middle schools in one school
district (one experimental and one control) were removed from the study due to the devastating effects
of Hurricane Rita on the Texas Gulf coast. School buildings were damaged, laptops destroyed, and the
school year disrupted. Thus, second-year results are for remaining 21 experimental and 21 control
schools.

Theory of Technology Immersion

In recent years, the vision for educational technology endorsed by many educators, leaders, and
policymakers has shifted from the use of particular technology software products 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 (Bransford, Brown, &
Cocking, 2003; Newmann, Bryk, & Nagoaka, 2001). Many also believe that educational technology
can help students develop the competencies needed for the 21st century. Children who are growing up
in the Digital Age must have different competencies, including digital literacy, inventive thinking, and
effective communication (CEO Forum, 2001; Lempke, Couglin, Thandani, & Martin, 2003).
Correspondingly, there is a growing concern that U.S. schools are not preparing students to succeed in
the modern world. Today’s graduates must be critical thinkers, problem solvers, and effective
communicators who are proficient in core subjects as well as in information and media literacy
(Partnership for 21° Century Skills, 2006).

Similarly, Texas has long recognized that the state’s success is tied to the provision of opportunities
for 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, 2006-2020,
advances the previous state plan’s approach for the integration of technology within schools across



four major domains: teaching and learning; educator preparation and development; leadership,
administration, and instructional support; and infrastructure for technology (TEA, 2006). Texas Senate
Bill 396, enacted during the 2003 Texas legislative session, further defines this comprehensive
vision 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. Consistent with the overall Texas vision for technology, the long-term aspiration for
technology immersion is to “prepare each student for success and productivity as a lifelong learner, a
world-class communicator, a competitive and creative knowledge worker, and an engaged and
contributing member of an emerging global society” (TEA, 2006, p. viii).

Technology Immersion Components

While Texas state statutes provide a general description of technology immersion, TEA staff relied on
existing research on educational technology as well as practical wisdom gained through numerous
pilot studies and statewide technology initiatives to specify critical components of immersion. The
technology immersion model assumes that effective technology use in schools and classrooms requires
(a) robust technology access, (b) technical and pedagogical support for implementation,

(c) professional development for educators in using technology effectively, and (d) readily available
curricular and assessment resources that support the state’s curriculum in the core subjects (English
language arts, mathematics, science, and social studies).

Robust Access to Technology

The targeted level of technology access in Texas is one-to-one access to Internet-connected
multimedia computers in classrooms. Similar to national trends, the Texas ratio of students to
instructional computers was 3.5 to 1 in 2006, a slight decrease from the ratio of 3.7 to 1 in 2001. Texas
schools also have built their infrastructure for technology. Texas had a 3.4 ratio of students per high-
speed Internet-connected computers in 2006 (Education Week, 2007). Despite school-level
improvements in technology access across years, a statewide survey conducted in 2002 and baseline
data collected for this study in 2004 indicate that an average of 2.9 or less classroom computers is
insufficient to allow every student access (Shapley, Benner, Heikes, & Pieper, 2002; Shapley et al.,
2006b). Correspondingly, when Texas middle-school students in 2005 were asked how they found out
about websites and new technology and how to use them, only 13% reported that they learned from
“teachers or classes in school;” students, instead, indicated they learned from “my friends” (32%) or “I
explore on my own” (34%) (NetDay, 2005).

Additionally, inequities in technology access continue to pose challenges for economically
disadvantaged and minority students both nationally and in Texas. While access to computers and the
Internet in higher and lower poverty schools has narrowed in recent years, the income-related gap
persists. Nationally, the rate of at-home computer use among children from families earning less than
$20,000 a year was 37% percent compared to 80% or higher for children from families earning
$50,000 or more (Trotter, 2007). Thus, low-income students had fewer opportunities than their more
advantaged peers to develop effective technology skills and to enhance learning at home. Likewise,
minority and economically disadvantaged students in Texas are less often exposed to technology
outside of school (Shapley et al., 2002).

As a way to counteract prevailing conditions, technology immersion aims for one-to-one student
technology access. 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



(Zucker, 2004; Penuel, 2006). 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 implementation supports.

Technical and Pedagogical Support

Technology immersion also 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). 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; National Center for Education Statistics
[NCES], 2000). Disparities in access to technology support also emerge. Teachers at low-
socioeconomic schools and at smaller schools and districts report less technical and instructional
support (Ronnkvist et al., 2000; Shapley et al., 2002). In addition to technical assistance, ongoing
professional development and pedagogical support for teachers’ efforts to use technology, as discussed
below, is crucial. Considering the importance of support for implementation, technology immersion
requires that each school provide technical assistance and ongoing pedagogical support.

Professional Development

Technology immersion assumes that technology’s potential impact on student learning depends on
teachers’ opportunities for effective professional development. Research shows that effective
professional development should be of appropriate duration, provide ongoing support, be relevant to
individual needs, entail active learning, build content knowledge, and contribute to a professional
culture (e.g., Hawley & Valli, 1999; Newmann & Associates, 1996; Garet, Porter, Desimone, Birman,
& Yoon, 2001). In particular, research shows that professional development activities of longer
duration provide richer learning experiences (Garet et al., 2001). For technology, training should be of
an adequate length to comprehensively investigate the topics and provide time for practice and
experimentation (American Council on Education, 1999; Lewis, et al., 1999; Smerdon, et al., 2000).
Evidence shows that when a particular technology use is mastered by teachers over time or promoted
through sustained professional development, it is more likely to be incorporated into instruction (Zhao
& Frank, 2003).

Professional development also should include follow-up to support teachers as they acquire and
implement new skills in the instructional setting (Apple Computer, Inc., 1995; Garet et al., 2001).
While structured professional development provides a start, ongoing, campus-based mentoring and
coaching is also necessary to help teachers learn try out new technology-based instruction and
activities in the classroom (Bradburn & Osborne, 2007; Nugent & Fox, 2007; Sulla, 1999). Effective
professional development should also focus on subject-specific content or specific teaching methods.
For technology, this means that activities should not just build teachers’ basic technology skills but
should support their understanding of effective curricular integration methods as well (CEO Forum,
2000, 2001; Denton, Davis, & Strader, 2001; Ringstaff & Kelly, 2002; Web-Based Education
Commission, 2000).

Additionally, technology professional development should not be isolated but should be part of
broader professional growth initiatives in schools (Fullan & Hargreaves, 1996; Mann, Shakeshaft,
Becker, & Kottkamp, 1999). Professional development activities that include collective participation



(e.g., whole schools or teachers of the same subjects or grades) are more likely to be coherent with
teachers’ experiences and needs (Garet et al., 2001). Through collective experiences, teachers develop
shared norms and values that together reinforce new practices (Newmann & Associates, 1996). A
leadership development component is also vital. Research points consistently to the important role of
school leaders in successful implementation of technology (Bradburn & Osborne, 2007; Johnston &
Cooley, 2001; Pitler, 2005).

Teacher involvement in technology-related professional development also has been associated with
positive outcomes. Teachers who participate in professional development more often use technology
for instructional purposes (Becker, 1999; Kanaya, Light, & Culp, 2005; Martin & Shulman, 2006;
NCES, 2002; Wenglinsky, 1998). Moreover, as training participation increases, teacher reports of
feeling well prepared to use technology for instruction increase as well (Smerdon et al., 2000).

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. Immersion
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 provides online formative assessments that allow teachers to
diagnose students’ strengths and needs and assess progress toward curricular mastery.

Implementing digital resources aligned with the Texas curriculum is expected to modify existing
instructional practices. 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).

Theoretical Framework for Technology Immersion

The Theoretical Framework for Technology Immersion guides the evaluation (see Figure 1.1). 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 (teacher support or buy-in), and parent and
community support. Leadership drives progress toward full immersion.
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An improved school environment for technology should 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, improved school and classroom conditions should lead students to greater technology
proficiency and personal self-direction, more frequent classroom technology activities and
opportunities for peer collaboration, 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 also are 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 litera