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Abstract

The 21st Century Classroom:
Integrating Educational Technology with 21st Century Competencies
in Support of Workforce Development

Christine Marie Bailie, M.P.Aff.
The University of Texas at Austin, 2011

Supervisor: Philip Uri Treisman
Co-Supervisor: Christopher T. King

Information and communication technology demands are increasing across a
range of occupations, creating intense global competition for highly skilled workers. In
order to meet the economic needs of the next century, education reform must prioritize
student-directed learning that fosters innovation and creativity, enabling the United States
to compete internationally in attracting and creating high-quality jobs for its citizens. Our
system must strive to create lifelong learners and ensure equity in preparing all students
for college- and career-readiness, which increasingly, are considered one in the same.
Manor New Technology High School, in Central Texas, has successfully used
technology immersion and project-based learning to expand the opportunities for its
vi

minority-majority population. Emphasis is placed on teaching students how to learn and
in making authentic learning connections with the world through applied, and
interdisciplinary coursework. An understanding of how educational technology can be
used to create better student outcomes, through investment in teacher peer-to-peer
supports to effectively integrate technology into instruction, has led to a sustainable and
scalable model of technology immersion at Manor Independent School District. Through
its partnerships with local businesses and not-for-profit organizations, Manor New
Technology High School is graduating highly skilled and college-bound students, while
concurrently promoting sector-based economic development within the high-tech
industry.
State educational agencies are ill-equipped to meet the challenges of workforce
development; therefore, new mechanisms and incentives should be created to encourage
and enable school districts to pursue 21st Century competencies (analytic skills,
interpersonal skills, ability to execute, information processing, and capacity for change),
which are enabled through the “invisible tool” of educational technology in the
classroom.
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Chapter One. The Call to Unleash a Wave of Innovation
Half a Century ago, when the Soviets beat us into space with the launch of a
satellite called Sputnik, we had no idea how we would beat them to the moon.
The science wasn't even there yet. NASA didn't exist. But after investing in better
research and education, we didn't just surpass the Soviets; we unleashed a wave of
innovation that created new industries and millions of new jobs. This is our
generation's Sputnik moment.1
--President Obama’s State of The Union Address, January 2011
A decade and a half has passed3 since states recognized the absolute necessity for
integration of educational technology in our classrooms to provide the skills necessary to
enable students to remain competitive in the “flat world.” New student learning practices
are required in this age of exponential technological advance that meet our changing
workforce needs, but just as importantly, to ensure all students have the life-skills to
positively engage in the complex democracy we now live in. While all fifty states have
articulated their own Long-Range Technology Plan for moving toward immersion,4 little
traction is visible except in pockets of reform-minded campuses. As President Obama
calls for the nation to innovate, his call is for an absolute transformation of what we do in
the classroom, why we do it, and how we measure success in our educational system.
This is the only response that will win the race at the cusp this generation’s Sputnik
moment.
The Sputnik era was about focusing educational and economic resources on what
gave the United States its comparative advantage in the international community – the
capacity to innovate through investments in research, mathematics, and sciences. Labor
market economists cite that our comparable advantage remains much the same, but
emphasize the key to our nation’s economic future is creating knowledge experts that
“add value” in the marketplace. Knowledge experts are savvy users of technology. They
1

are “T-shaped professionals,” whose knowledge base is broad across many workplace
skills, making them flexible to structural changes in the marketplace, but deep in a
specific competency.6
In the early 1990s large companies made the paradigm shift and started handing
out laptops to every employee. That type of significant investment remains profitable
today. Employees are able to work anytime, in any location, and firms have reaped huge
rewards in terms of worker productivity. Many suspect huge rewards could also be made
in education in terms of improving the capacity of students to learn “on-demand.” Some
believe gains in achievement can be made through personalizing learning. Others see the
use of technology in the classroom as a means of reducing the cost of education by
eliminating the expense of costly traditional textbooks that become quickly outdated, but
are used for up to ten or twelve years. The STEM (science, technology, engineering, and
mathematics) movement relies on educational technology to support an applied curricula
that meets our nation’s burgeoning needs in mathematics and the sciences. So why aren’t
school districts adopting policies that place a laptop in every high school student’s hand?
They are not incentivized to view their role as creating lifelong learners. The educational
system is still driven by its traditional role defined by the mass production economy.7
The time has come to re-make the education system to support the required
transformation that President Obama calls for. The education system must fulfill the
nation’s need to create lifelong learners geared to “add-value” in our knowledge-based
economy.

2

CONTRIBUTING FACTORS TO THE LACK OF IMMERSION IN THE CLASSROOM
The National Education System Was Not Crafted for Workforce Development
Historically, education policy (read: high-school curriculum and design) has been
directed at meeting entry-level job requirements. This worked relatively well for most
students in years past, when a student would choose a firm, work for thirty years, and
then retire from that same employer. Today, most comprehensive high schools are largely
the same in terms of design and curriculum structure as they were in the 1950’s. Schools
have been compared to a factory of sorts; a reference to a time when the field of labor
economics viewed workers as equal, interchangeable inputs for factory work.8 In fact, the
recent term “dropout factories,”9 that are disproportionately populated by minority
students,10 originates from this reference.
The report America’s Perfect Storm: Three Forces Changing Our Nation’s Future
articulated the need for education reform through a workforce development framework
warning that our economy is about to be hit with three major forces. Our minority
populations are growing rapidly, huge disparities in literacy and numeracy skills continue
to exist between our minority and white students, and structural changes in the economy
require students to graduate with higher academic and “soft skills” (e.g., communication,
teamwork skills and persistence).11
Similar disparities between our minority and white students exist for information
and communications technology (ITC) literacy, which is defined below:
ICT literacy is the ability to appropriately use digital technology, communication
tools, and/or networks to solve information problems in order to function in an
information society. This includes having the ability to use information as a tool
to research, organize, and communicate information and having a fundamental
understanding of the ethical/legal issues surrounding accessing and using
information.12

3

We wouldn’t think of keeping students from being literate in reading and
mathematics. Computer literacy is just as critical for this generation of students for
attaining quality employment and receiving opportunities for advancement in the
workplace.
Technology is Viewed as a Cost
Most of the efforts in moving schools toward immersion over this past decade has
been driven from the states and focused on the supply-side of educational technology.
However, consensus is building that the shortage in the use of educational technology in
the classroom is demand-side related. Education Week cites the lack of state level data
collected in the use of technology. In their annual publication of Technology Counts,
Education Week has spent more than a decade focusing their efforts on collection and
assessment of data at the state-level. This year, they have appropriately shifted their
efforts to the district level. This matches what economists such as Michael B. Horn have
articulated – that the problem is on the demand-side.13 Horn notes that the reason there
hasn’t been more innovation and private investment in the education space is because
“the demand side right now doesn’t meaningfully value or systematically direct resources
to “higher quality” products and services that improve student learning.”14
The reason schools under-invest in technology immersion is in part that they view
educational technology as a cost instead of an investment. In fact, the field of education
has been under public scrutiny for the last five years for their technology purchases and
the lack of demonstrable student success.15 So, in these tough economic times school
districts across the nation are opting to cut technology from their budgets in order to keep
“expenses” down.16,17,18
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What little help from the state government in funding educational technology
purchases is in jeopardy for school districts across the country. In Texas, both the House
of Representatives,19 and the Senate,20 reduce technology allotments for public schools
from $271 million to zero in their proposed budgets for the 2012-2013 biennium.
Meanwhile, the sole source of funding for educational technology purchases from
the federal government, the Enhancing Education Through Technology program (EETT),
has been subject to turmoil, due to economic distress and changes in policy tactics to
bolster reform. 21 Figure 1.1, below, illustrates the dramatic variance in funding levels
over the programs history.22

Figure 1.1: Enhancing Education Through Technology, Funding History; Source:
National Coalition for Technology in Education and Training, “Profiles in
Innovation” (April 2011).
The EETT’s 2002 budget of close to $700 million was cut by over half within five
years. Abruptly, the EETT enjoyed a $650 million spike from ARRA funds, but was
5

subsequently zeroed out in President Obama’s 2011 and 2012 budgets in order to shift the
funds into competitive innovation grants.23 School districts have been left without
dependable funding streams on which they can rely on to sustain major program changes.
A major reason that school districts do not view technology as an investment is
that few districts have formally defined their rationale behind technology purchases, the
expectations they have in how technology improves student learning, or what the
appropriate technology package (software and hardware) is for each grade level and
course. Even fewer have laid out a strategic, district-wide, long-range plan for using
technology to advance learning. Such a plan would encompass creating an idealized goal
of what classroom learning should look like and developing a plan of action on how to
transform classrooms to meet that vision within five or more years.
School districts simply do not make the same choices that individuals or
employers would in terms of investment in information and computer technology (ICT).
This is because schools are not held accountable to what happens to the graduate after
they walk across the stage, and they do not include the individuals and the taxpayer’s
return from investment in ICT in their decision-making. Individuals benefit from this
type of general investment through higher hourly wages, higher rates of employment, and
the higher annual wages that typically follow from working a greater number of hours.
The returns to taxpayers include additional revenues generated for government from
income and property taxes. Taxpayers also benefit in terms of lower rates of crime, and
the lesser dependency on welfare and unemployment benefit programs that are also not
taken into consideration by school districts in determining levels of investment in ICT
education.
Many schools are, in effect, still training graduates for entry-level work.
However, times have changed, and today’s graduates are likely to hold many different
6

types of jobs with many different employers throughout their lifetime. In fact,
longitudinal research by Andersson, Holzer, and Lane cite that job mobility in the early
years of work leads to better economic outcomes for individuals, 24 and workers seem to
instinctively understand this as determined by their actions.
The economist Gary Becker described how employers make decisions about
investing in skill-building through his Human Capital model. He stated that firms will
chose to further invest in building specific skills that will be of comparative advantage to
the firm for their most skilled workers.25 However, firms have no incentive to pay or
invest in skill-building for general skills that workers can transfer to other firms and
possibly other industries.26 Becker outlined the human capital model with an analysis of
how employee turnover affects the employer’s willingness to invest in skill-building.
Employers are more willing to invest in workers if they can put policies in place that
assure less worker turnover, preventing a loss of their investment.27 Becker’s analysis of
worker turnover reveals that today’s firms cannot be expected to invest in general on-thejob training in ICT skills for their workers due to the risks of increasing rates of worker
turnover,28 which are especially high for our youngest workers in pursuit of upward
mobility,29 that can easily be transferred to other firms and industries.
Therefore, due to the unwillingness of school districts and businesses to invest in
ICT skills, government must finance investments in educational technology. External
benefits to taxpayers and individuals may result from such investment in ICT general
training in school such as: improved grade point average; grade-level promotion;
increased high school graduation rates and reduced dropout rates; decreased out-of
wedlock births; welfare savings; crime savings; home and automobile ownership;
increased sales tax revenue and property tax revenue generated; economic growth and
increased productivity of workers. Yet impacts of workforce development programs are
7

frequently measured over time frames too short to capture the results of more intensive
skill investments. Assuming school districts compare the costs to the benefits of
immersion, it is likely that “lock-in” effects in the first year will generate initial negative
impacts.
Standards-Based Reform Has Promoted Short-Sighted Objectives
National attention on high-stakes accountability testing has directed district
leadership to concentrate financial resources with laser-sharp focus toward preparing
students to pass state assessments. Drew Scheberle, the Vice President of Education and
Workforce for Austin’s Chamber of Commerce, candidly states, “high schools don’t care
about students once they pass the TAKS test.” They do not care about the meaningfulness
of the diploma in the workplace.30 Some economists assert that the linking of the
accountability of public education, via test scores, with economic growth has hindered
the nation in developing programs that build skills.31
Standards and assessments seek to ensure quality and standardization of education
throughout a district and across a state. States create assessments to promote
standardization and equity in student outcomes. Districts have been able to improve
equity to access of quality education by designing scope and sequence that all district
campuses utilize – this ensures all students have access to quality curriculum and
supports learning for highly mobile students.
Adopting programs that rely on skills-based learning may appear risky to some
school districts. Use of the traditional, linear textbook has long provided structure for the
scope and sequence teachers follow. Administrators may worry that they will lose control
over teacher practice across their district if they loosen standardization and allow teachers
to “create” their own curriculum instead of using state-approved traditional textbooks.
8

Perhaps, adopting student learning practices that target 21st Century competencies is
easier for smaller districts with only one or two high schools to oversee. For larger school
districts, with five or more campuses, adopting models of authentic learning, such as
project-based learning, may require more administrative effort and resources for
improving educator quality to continue assurances of equity to access to a quality
education.
Skills-driven, college-ready curriculum standards are necessary to lessen risks of
declining student outcomes as schools move toward learner-driven, 21st Century
competencies. Forty-four states and territories have already adopted the Common Core
State Standards in English and Mathematics that embed college and career standards.32
Typically, downward pressure occurs when standards are designed and controlled by
individual states, which may be tempted to lower the bar over time in order to comply
with NCLB requirements. Meanwhile, The Common Core State Standards, being outside
the realm of state policy makers, produce upward pressure on standards. It can be
expected that the Common Core State Standards will become more rigorous over time.
School districts that create a culture of high fidelity to adhering to rigorous curriculum
standards can safely release the tight grip of control of scope and sequence that occurs
naturally when teachers across all campuses follow a traditional, sequential, hardcover
textbook.
THE IMPORTANCE OF 21ST CENTURY COMPETENCIES AND TECHNOLOGY IMMERSION IN
THE CLASSROOM
Workforce Postsecondary Education Requirements in the Knowledge-Based
Economy
The world is not set up anymore for students graduating with only the
fundamentals.33 But what is to be done about it?
9

A healthy dialog is occurring among policy makers in this country about what the
course of action is to ensure our schools create the workforce needed by employers. Kati
Haycock, Director of the Education Trust, notes that the United States has made
important gains in reducing gaps in foundational knowledge in primary and secondary
education.34 Additionally, college enrollment rates for both white and minority students,
and wealthy and poor students have increased steadily since the 1980’s.35 However, she
draws attention to the shocking difference that wealth makes in college completion
rates.36 Haycock, therefore, supports a “college-readiness for all” policy agenda as an
issue of equity.
Historically, white students have dominated aggregate enrollment in all types of
degree-granting institutions.37 Figure 1.2 shows higher levels of education improves a
worker’s rate of employment and income levels.38 Most certainly proponents agree that of
“college readiness for all” is about the opportunity that it provides for upward mobility.

Figure 1.2: Unemployment Rates and Median Weekly Earnings by Level of Education:
Source: Bureau of the Census (2010).
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This debate also encompasses the question regarding whether the United States
needs a higher educated workforce. Recent occupational growth projections from the
Bureau of Labor for 2008-2018 shows the fastest growing jobs require completion of
some type of postsecondary education.39 Figure 1.3 below compares the rates of job
growth by each level of education or training.
The degree category with the fastest job growth is the Associate’s degree –
estimated at 19 percent. Occupations requiring master’s degrees and professional degreesi
are growing at a 17 percent annually, closely followed by jobs requiring bachelor and
doctoral degrees. However, jobs only requiring on-the-job training are growing
significantly slower.40

i

Professional degrees and Doctoral degrees were the only educational levels that experienced growth in
real mean wages from 2000-2005. Source: Kenneth F. Scheve and Matthew Slaughter (2007). Available:
http://mba.tuck.dartmouth.edu/pages/faculty/matthew.slaughter/pdf/A%20New%20Deal%20for%20Global
ization%20FA.pdf. Accessed: April 28, 2011.
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Figure 1.3: Percent Change in Employment, by Education or Training Category, 20082010 (Projected); Source: U.S. Department of Labor, Occupational Outlook
Handbook (2010-2011).
A recently published report “America’s Forgotten Middle-Skill Jobs,”
investigates both the demand and the supply for middle-skilled labor. Authors Holzer and
Lerman rebuke other economists that criticize the “college for all” policy agenda with the
claim that middle skills jobs are “hollowing out.”41 Holzer and Lerman claim that
references regarding the United States as an “hourglass economy,” where mostly highlyskilled and low-skilled employment opportunities exist, are overstated.42 Holzer and
Lerman explain that the agenda is not about one hundred percent of students completing a
four-year degree, which would not align with the demand in the labor market as shown.
Rather, “college for all” is about getting all high school graduates some college and
12

enabling them to more easily go back to college as an adult in order to re-tool as the
economy experiences structural changes in employment.
Using Bureau of Labor Statistics data, they found that nearly half of today’s jobs
are middle-skill jobs, ones which require more than a high school degree, but less than a
four-year bachelor’s degree.43 Only twenty-eight percent of adults met this workforce
requirement in 2010,44 having some amount of college credit.45 Holzer and Lerman
acknowledge that the greatest growth on the demand side for labor from 1986 through
2006 was for four-year degrees but note that only 29 percent of jobs needed four-year
degrees in 1986 while 35 percent of today’s jobs require bachelor’s degrees.46 Figure 1.4
below shows recent employment shares in demand.
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Figure 1.4: Employment Shares by Occupation Skill Level, 2006; Source: Holzer and
Lerman, America’s Forgotten Middle-Skill Jobs (2007).
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Comparing this to research to data collected in the 2010 Census reveals startling
gaps in the degree attainment of the workforce and what is required for today’s jobs –
never mind the jobs of tomorrow. The proportion of the population with a high school
diploma or less is twice the proportion of jobs requiring low skills, as shown in Figure
1.5. While the labor force appears well matched at high-skill levels there are structural
gaps for middle-skilled jobs.
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Figure 1.5: Educational Attainment of Current Labor Force Over 25 Years of Age,
2010; Source: U.S. Census Data (2010).
Achieve, the organization behind the American Diploma Project, is leading the
national conversation on education reform and postsecondary alignment, and crafting
policy to ensure that the high school diploma means students are college- and careerready. Michael Cohen, the current president of Achieve, Inc. supports increasing rigor for
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all students asserting that research shows that “the skills needed to get and keep good
jobs – both white collar and blue collar – are very similar to what colleges demand of
incoming freshmen.”47 Achieve found from polling employers, 1) “high school graduates
often are not ready for entry-level employment,” 2) “Recent graduates are not prepared
to advance in the workplace,” and 3) “High school graduates do not have the skills they
need to succeed. In fact, Achieve notes, “employers estimate that 45 percent of graduates
are not adequately prepared for the skills and abilities they need to advance beyond entry
level” employment.48
Achieve asserts, “Research reveals that the ticket for student success in work or
future learning is taking courses in math beyond Algebra II and advanced courses in
English and science. But few states expect students to take these courses.”49 If course
selection is critical for success out of high school, why have only 20 states aligned their
high school course requirements for graduation to expectations of the college and the
workplace? Achieve claims the problem with our schools is low expectations. Instead,
Cohen asserts that college-readiness for all is the appropriate policy response in order to
increase rigor in the classroom. Kati Haycock of the Education Trust supports this stance
that America’s commitment to equity demand that we provide all young people with the
education required to thrive in college, career, and a democratic society.”50
Influential policy makers, such as Robert Schwartz, former president for Achieve,
Inc. who currently heads Harvard’s Graduate School of Education, along with former
Secretary of Labor, Ray Marshall, disagree with the “college-for-all” solution. Instead,
these and others, advocate for creating career pathways that improve vocational programs
and their ability to connect workers with quality jobs.51,52,53 Many experts agree with the
importance of building the capacity of the community college system to expand 1-year
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certifications programsii and improve degree completion of Associate’s degrees in order
to meet workforce needs.54,55
Clifford Adelman’s 2008 report, “The Bologna Club: What U.S. Higher
Education Can Learn from a Decade of European Reconstruction,” seeks to “clarify and
refine that debate” about how to tackle workforce development in the United States.56
Adelman draws on ten years of higher education reformiii in which he offers
recommendations that connect certifications along clear career pathways. Certifications
should closely link with the skill-sets that employers demand. The major benefit of this
type of education reform would be the creation of “the ‘zone of mutual trust’ that
advances cooperative undertakings, curriculum reform, and smoother and more flexible
routes of mobility for students—whether entering the system, transferring, or moving to
the next degree level.”57
The United States has fallen behind the pack in terms of degree attainment for
young adults. Data from The Organisation For Economic Co-Operation and Development
(OEDC) reveals that countries such as Korea, Canada and the Russian Federation are the
global leaders in post-secondary completion for young adults aged 25-34, with nearly 60
percent of their young adults completing college.58 The United States, however, ranks 12th
internationally in the proportion of young adults completing 4-year degrees.59 The
demographics of our country, whose workforce is getting increasingly younger, has kept
the U.S. from successfully increasing the proportion of our adult population with higher

ii

One year of higher education and earning a credential is considered to be a “tipping point” for economic
success; Source: Price and Jenkins, Building Pathways to Success for Low-Skill Adult Students: Lessons for
Community College Policy and Practice from Statewide Longitudinal Tracking Study (2005). Online.
Available: http://ccrc.tc.columbia.edu/Publication.asp?UID=204. Accessed: April 11, 2011.
iii Over 4000 higher education institutions, across 46 European countries participate in The Bologna
Process. For more information read “The Bologna Club” by Clifford Adelman. Available:
http://www.ihep.org/assets/files/TheBolognaClub.pdf. Accessed: May 2, 2011.
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education beyond 40 percent over the past 20 years.60 Meanwhile, job growth is
concentrated in occupations that require highly-skilled workers.
In particular, jobs in highly technical fields are growing rapidly, yet the output of
computer science degrees has declined.61 Degrees conferred in computer and information
sciences at the Bachelor’s level and Master’s level declined from 2004 through 2008.
Both peaked in the 2003-2004 academic year. In the 2003-2004 academic school year,
59,488 Bachelor’s and 20,143 Master’s degrees were conferred.62 However, by 20072008 bachelor’s degrees had declined by 35 percent and master’s degrees conferred
declined by 15 percent.63
Structural Changes in the Economy Necessitate 21st Century Competencies
The Department of Labor’s Employment and Training Administration has
“identified fourteen sectors that are projected to add substantial numbers of new jobs to
the economy or affect the growth of other industries or are being transformed by
technology and innovation requiring new sets of skills for workers.”64 Information
Technology is one of these targeted sectors for investment and capacity building by the
Department of Labor.65 Computer Information specialty is second highest growing
occupations for 2008-2018, growing by 11 percent.66 Yet survey responses by those
intending to go to college indicate a lack of interest in pursuing this field. Only two
percent of ACT test-takers indicated interest in Computer Information67
References to the “knowledge-based” economy were emerging in major
publicationsiv in the early-1990s. David Finegold and Alexis Spencer Notaboartolo
iv

As revealed through performing a Lexis-Nexis search, the first newspaper article to mention “knowledgebased economy” occurred in July 13, 1988 in the Canadian Globe and Mall in the article “The driving
force.” Meanwhile, the term “technology immersion” in reference to the classroom was first mentioned
December 9, 2004 in The Houston Chronicle in the article “Galena Park Pupils get take-home laptops”
announcing the Texas Immersion Pilot. Online. Available: Lexis-Nexis Academic Universe,
http://web.lexis-nexis.com/universe/. Accessed: May 6, 2011.
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provide a detailed literature review of 21st Century competencies in Transforming the
U.S. Workforce Development System: Lessons from Research and Practice. They note
that knowledge–based economies are characterized by long-term shifts in the
occupational structure, resulting in a decrease in lower-skilled jobs with expansion in
knowledge work and service-oriented sectors.68 Harsh evidence of this structural
mismatch resides in the difficulty that employers have had in finding skilled employees
to fill job openings at a time when the U.S. is experiencing a 10 percent unemployment
rate during the worst economic recession since the Great Depression.69
The 21st Century competencies Finegold and Notaboartolo construct build upon a
work of extensive international thought and research originating from the U.S.
Department of Labor’s Secretary Commission on Achieving Necessary Skills (SCANS)
report What Work Requires from Schools from 1991 that states “individuals in the
workplace should be able to productively use 1) resources, 2) interpersonal skills, 3)
information, 4) systems, and 5) technology.”70 Finegold and Notaboartolo offer the
following table of recommended competencies, based largely on work from the
Organization for Economic Co-operation and Development’s Definition and Selection of
Competencies Project in 2005, grouped into the five broad categories of 1) analytic skills,
2) interpersonal skills, 3) ability to execute 4) information processing, and 5) capacity for
change. Figure 1.6 identifies the learning competencies related to each of the five
categories.
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Figure 1.6: 21st Century Competencies; Source: Finegold and Notaboartolo,
Transforming the U.S. Workforce Development System (2010).
Tough Choices Or Tough Times, a 2006 report from the National Center on
Education and the Economy, points out the restructuring of the economy due to the
abundance of better educated workers abroad who willing to work for lower wages, and
the ease with which business can outsource and/or automate even well-paid middleskilled jobs that are routine.71 The report cites that the key to maintaining high wages in
the United States is “producing the most important new products and services” which
“depend on maintaining the worldwide technological lead, year in and year out.”72
Highlighting the level of creativity and innovation that required in the classroom for
workforce development, the report goes further:73
This is a world in which a very high level of preparation in reading, writing,
speaking, mathematics, science, literature, history, and the arts will be an
indispensable foundation for everything that comes after for most members of the
workforce. It is a world in which comfort with ideas and abstractions is the
passport to a good job, in which creativity and innovation are the key to the good
life, in which high levels of education -- a very different kind of education than
most of us have had -- are going to be the only security there is.

Research conducted on Washington employers in 2010 by Robert Lerman, of the
American University and Urban Institute, reveals 21st Century competencies are in
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demand and that employers are having difficult finding workers who possess them.
Figure 1.7 below shows the percent of Washington employers who are finding difficulty
in hiring workers who possess various attributes.

Figure 1.7: Washington Employers, Difficulty Hiring Qualified Workers, by Skill;
Source: Robert Lerman presentation “Expanding Apprenticeship in the US”
to the Ray Marshall Center (October 2010).
Additional evidence of the difficulty employers are having in finding American
workers with solid problem-solving skills can be found in the 2003 PISA scores. The
United States ranks 24th among the 29 OECD countries, in problem solving skills for 15year-olds.75
Our current system does not do a good job of measuring ICT literacy and 21st
Century competencies. The National Assessment for Educational Progress (NAEP) is in
the process of designing a Technology and Engineering Literacy Assessment “intended to
measure what students know about technology and engineering.”76 The assessment,
scheduled to be piloted in 2014, will test students in three areas: 1) Technology and
Society, 2) Design and Systems, 3) Information and Communication Technology.77 In
20

this assessment, “students will be expected to apply particular ways of thinking and
reasoning when approaching a problem. The types of thinking and reasoning are referred
to as ‘practices.’”78 The three practices identified by NAEP that students must know to
survive in the 21st Century include:79
Understanding Technological Principles: focuses on how well students are able to
make use of their knowledge about technology.
Developing Solutions and Achieving Goals: refers to students’ systematic use of
technological knowledge, tools, and skills to solve problems and achieve goals
presented in realistic contexts.
Communicating and Collaborating: concerns how well students are able to use
contemporary technologies to communicate for a variety of purposes and in a
variety of ways, working individually or in teams, with peers and experts.

Students wishing to enroll in higher education, specifically in four-year colleges,
are typically required to take national assessments. College admission departments use
students’ scores, as one of many indicators of their potential for success in college, when
selecting which students to admit into their institution. Educational Testing Service, the
organization that administers the SAT, has recently developed a complementary set of
literacy assessments in addition to their numerical literacy and their reading literacy
assessments – an ICT literacy assessment named iSkills. The components of ICT
proficiency identified by ETS include: Define, Access, Manage, Integrate, Evaluate,
Create, and Communicate.80 A collaborative research agreement between Educational
Testing Service and the New Jersey Institute of Technology (NJIT) examined the
relationship between the iSkills, an independently created ICT literacy test developed by
NJIT, and other commonly recognized indicators of student success.81 Their findings
revealed that while the two different assessments did not correlate well for freshman, they
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did correlate in later academic years.82 Researchers concluded that the NJIT assessment
indicated how well students used technology to write persuasively, while the iSkills test
indicated the level of student expertise in sifting through the breadth of information found
online and in determining what to use and how to use it.83 The iSkills assessment
correlated with course grades at NJIT, the student’s overall GPA, and with both the SAT
mathematics and verbal test scores.84 The verbal test of the SAT had the highest level of
correlation with the iSkills test.85 Finding concluded that ICT skills are important for
success in higher education and correlate with college preparedness in general.
Skills Driven Education to Promote Equity and Upward Mobility
Investment in general skill-building is important because general skills promote
upward mobility in this day of increasing division between the have’s and the have-nots.
The Gini coefficient measures the level of inequality in the distribution between families
with wealth and those without wealth of OECD countries. The U.S. has the highest Gini
coefficient of all developed nations - indicating the nation’s struggle to minimize the
difference between the “haves” and the “have-nots.”86 In fact, inequality in the U.S. is the
worst it has been in 90 years.87 General skill-building is the great equalizer for all
students as general knowledge is best for upward mobility spirals.
Data from the National Center for Education Statistics reveals that nearly 60
percent of working adults ages 25-60 use computers at their place of work.88 Use of
computers on the job increases dramatically as education levels increase and as income
levels increase. Seen in this light, proficiency in technology is critical for upward
mobility. Unfortunately, it is evident that minorities lack access to high-paying
technology-driven careers. In 2003, while nearly 62 percent of white workers used
technology at work, only 30 percent of Hispanics and only 47 percent of Black workers
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did,89 revealing what the digital divide looks like in the workplace. Over 80 percent of
workers with a bachelor’s degree or higher are required to work with computers.90 Most
alarming is the fact that the digital divide between white and minority workers in the
workplace grew quickly from 1993 to 2003.91 This divide threatens to continue to widen
considering what is taking place in our nation’s classrooms today.
The same inequity in computer use, the “digital divide”, also exists for students in
our schools and at home. The most recent data collected by the National Center for
Education Statistics on Internet use from 2003, shows students from wealthier families
are more likely to have and use computers at home (see Figure 1.8 below).92
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Figure 1.8: Percent of Population Using the Internet Anywhere, 3 Years and Older;
Source: National Center for Education Statistics (2003).
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White students are more likely to have access and skill-building opportunities on
computers at school than minorities, better preparing them for college and careers.93
Ninety-two percent of college students use the Internet for school assignments.94 Seventy
percent of white students 15 years and older use the Internet at school; meanwhile, only
54 percent of black students and 48 percent of Hispanic students use the Internet at
school, as shown in Figure 1.9 below.95
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Figure 1.9: Percent of Students Using the Internet at School; Source: National Center
for Education Statistics (2003).
Computer skills are necessary to navigate in our complex knowledge-based
economy. They are increasingly used for determining product purchases and information,
communicating, obtaining news, health information and government information,
conducting financial transactions and looking for jobs.96 Therefore, state education
policies of college-readiness-for-all that strive to improve equity among our children may
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also lead policymakers to consider the need for immersion policy for all to combat the
“digital divide”.
THE GOALS OF THE REPORT
Our nation is moving toward a skills-driven, college and workforce development
agenda for secondary schools. Just a few years ago, college readiness and workforce
readiness meant two very different things and took students down two very different
tracks in terms of academic rigor. Today they are becoming one. It is not enough for
schools to teach the fundamentals, for this does not serve our students in the 21st Century
as they go on to college and the workplace.
However, expansion of the use of educational technology has yet to transform the
field of education and student outcomes in America, and that is exactly what is required.
District leadership is unlikely to consider the political risk of investment in technology
without considerable evidence that the investment in technology really does effect change
in the depth of learning and produce better outcomes for the students over their career
horizon. Likewise, the funding model of educational technology is likely to greatly
influences district policy and thus the sustainability of immersion programs over time.
Throughout my research, I sought to answer three key questions:
1) “How do we develop students into “T-shaped professionals” that employers
require and what evidence of improved student outcomes validate the importance of
moving toward immersion?”
2) “What has been learned over the past decade through various state-level and
district-level immersion practices that make immersion sustainable over time and cost
effective?”
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3) “How can we leverage successful and sustainable immersion practices to bring
lessons learned from existing promising practices of immersion and 21st Century
competencies to scale?”
In the search for ways to effectively scale immersion, Manor New Technology
High School in Manor, Texas, near Austin, was selected as an individual case study from
among the 62 campuses that comprise the New Tech Network. This campus is the
demonstration campus for the New Tech Network. Manor New Technology High School
utilizes educational technology and project-based learning and a mission to create
lifelong learners to achieve better student outcomes.
THE OUTLINE OF THE REPORT
Outlining the lessons learned over the previous decade at the state-level, Chapter
Two delves into state-driven initiatives and their outcomes, successes, challenges, and
disappointments. The analysis identifies several policy deficiencies and offers key policy
targets that states should consider. Additionally, a review of state-sponsored research
identifies learning outcomes that are attributable to technology immersion and the
corresponding structural supports that contribute to sustainable and successful immersion
programs. Chapter Three outlines the methodology used in researching Manor New
Technology High School. Chapter Four investigates the New Tech Network, evaluating
student outcomes data in search of evidence that technology immersion leads to improved
student outcomes. The case study of Manor New Technology High School identifies
promising practices that may be transferred to comprehensive high schools, as well as
their ongoing challenges that may be faced by the majority of campuses moving towards
immersion in support of 21st Century competencies across our Nation. Conclusions are
drawn in Chapter Five for gaining traction of transforming learning practices across the
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nation, offering suggestions on how to bring the promising practices of immersion
identified at Manor New Technology High School to scale at the district level that other
districts may find of practical use. Finally, Chapter Five includes recommendations to
state policy makers to identify policies that will support districts and campuses in their
transformation. This is especially important as states, such as Idaho, which Idaho is
currently considering a bill to provide computers to 9th graders,97 debate how to gain
traction towards immersion.
MAJOR FINDINGS OF THE RESEARCH
The major findings of this analysis of how to move toward technology integration
can be summarized as follows:
1. The definition of educational technology must be broad, flexible, and inclusive.
2. Educational technology combined with project-based learning supports
workforce development efforts.
3. Purpose-driven use of educational technology improves program sustainability.
4. Professional development for technology immersion must be continuous, onsite, with intentional focus on higher-order thinking skills.
5. Longitudinal, multi-year evaluation horizons are necessary to capture the
benefits of investments in educational technology.
6. Traditional textbooks are less relevant in 21st Century classrooms.
7. Sector-based collaboration between school districts, businesses, state and local
government, and local colleges builds capacity for “transformational” change.
Throughout the history of universal public education in the United States, a key
purpose of schools has been the passing down of cultural norms of society in “preparation
for citizenship.”98 What is suggested in this report creates tension with this historical
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purpose and insists instead that policy makers should align classroom teaching practices,
funding, professional development, and student and campus evaluations to reflect the
importance of 21st Century competencies in order to more closely knit together our
system of education with that of workforce development.
An increased sense of urgency has developed over the last five years, with regard
to science, technology, engineering, and math (STEM) achievement and degree
completion. This has occurred in response to the federal government and the business
community seeking to remain in a position of global economic leadership. Therefore, the
analysis of immersion throughout this paper will seek to find connections between the
integration of educational technology and improvements in student proficiency in
mathematics and science as well as search for an increased level of student interest in
pursuing STEM careers.
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Chapter Two. The Use of Educational Technology Across the Nation
and State-Level Immersion Policies
Because of our changing demographics, educational equity is a high priority,
which means educating all students to high standards, not only those who aspire
to attend elite colleges and universities. 99
The inescapable conclusion is that the K-12 system has failed to address the most
fundamental literacy needs of far too many Americans….it is appalling that after
over 40 years of policy debate there has been little overall improvement in
educational outcomes and that the educational attainment of African Americans
and Latinos still lags substantially behind whites, with the concomitant result of
pronounced inequality among adult workers.100
--F. Ray Marshall and Henry A. Plotkin (2010)
WHERE WE STAND TODAY AS A NATION IN TERMS OF EDUCATIONAL TECHNOLOGY IN
THE CLASSROOM
This chapter first investigates the current level of technology adoption and
technology use in our nation’s classrooms. Focus is then shifts to the state policies of
Maine and Texas, which have crafted very different pathways geared toward moving
classrooms toward technology immersion. The policies from Maine and Texas will be
analyzed to determine if they are implemented in such a way as to maximize their
potential to transform education and prepare our students for economic success in the 21st
Century.
Computers in the Classroom
There is a clear understanding that our students need to be proficient with
technology. Ninety-five percent of our secondary classrooms have computers in the
classroom everyday, and 94 percent of our secondary classroom computers have Internet
access.101 The ratio of secondary students per computer across the nation is 5.2 to 1; this
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ratio improves to 1.6 to 1 when including the additional computers that can be brought
into the classroom.102
Unfortunately, much of this educational technology is rigidly configured and not
mobile, posing a significant barrier to integrating computers into daily instruction such
that teaching practices are changed. Only 43 percent of computers are located in the
classroom. A full third of educational technology resides in shared computer labs that
students rotate through. Only 16 percent of our nation’s computers are laptops on carts
that can enter the classroom to supplement classroom instruction.103 And only 37 percent
of secondary campuses have wireless access throughout the school.104 Smaller schools,
with fewer than three hundred students are more likely to have wireless access
throughout the entire campus than large schools with over one thousand students.105
Professional Development, Technology Support Staff, and Teacher Practices
In general, teachers in the U.S. do not receive enough technical professional
development to enable them to transform student learning. Education Week’s,
Technology Counts 2011, concludes with this same point that many other education
technology experts make over and over: “ using digital tools to personalize learning
cannot be done effectively without good teachers who know how to use and integrate
digital tools into learning.”106
The U.S. Department of Education’s report, Teacher’s Use of Educational
Technology in U.S. Public Schools: 2009 reveals that the majority (53 percent) of our
nation’s teachers only receive one to eight hours of professional development annually
for use of educational technology. Only seven percent of teachers responded that they
receive thirty-three or more hours of professional development in technology use.107
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Educator certification programs in the United States are not doing enough to
prepare teachers to effectively use educational technology in the classroom.108 Only a
quarter of undergraduate teacher education programs provide training in technology;
while a third of master’s level teacher education programs provide training in
technology.109
Most of the training for educational technology happens once the teachers enter
the profession through professional development by their districts and independent
learning. Fifty-seven percent of teachers cite professional development activities as a
source of learning on how to utilize technology, and 55 percent of teachers received
training from a technology expert responsible for support at their school. Eighty percent
of our nation’s secondary teachers say they continue to learn how to use technology in
the classroom on their own.110
Teachers in high-poverty schools were equally likely to report receiving
educational technology professional development as the teachers at schools with a
concentration of low-poverty students; however, teachers in the high-poverty schools
were less likely to receive training by a campus technology expert.111 This may result
from the fact that campuses with a large concentration of high-poverty students are not as
likely (28 percent versus 35 percent) as campuses with low-poverty students to have a
full-time staff responsible for technology support and/or integration at their campus.
Sixty-one percent of secondary teachers receive high levels of support from
district-level support staff, and 66 percent of the secondary teachers receive high levels of
technology support from school-level technology staff specifically to integrate
technology into instruction.112 Teachers at large schools, with over one thousand students,
rely more heavily on campus-level technology staff for technology integration into
instruction than teachers at small schools. Only 20 percent of secondary teachers state
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that they receive high levels of technology support from other teachers on how to
integrate technology into instruction.113 Secondary teachers typically rely on technical
support from the district level to keep technology in working order. Of noteworthy
difference is the lack of technical support, by someone who works at the campus
permanently, at schools with concentration of poorer students.114
Secondary teachers reported that they commonly use technology for word
processing (97 percent), getting on the Internet (92 percent), managing student records
(88 percent), and for making presentations (73 percent).115 Only 34 percent of secondary
teachers said they used computers “often” during instructional time; another 24 percent
responded they “sometimes” use technology for instruction.116
Differences were found in the way teachers use technology to communicate to
parents and students between low- and high-poverty schools. Teachers from low-poverty
schools were less likely to utilize email or list serves to send group updates or to email
parents individually to address concerns.117 It may be possible that a teacher’s knowledge,
or perception, of the lack of computer and Internet access at home for students living in
poverty affects his or her teaching and communication practices. In fact, teachers at the
wealthier schools were nearly twice as likely to send emails to parents and twice as likely
to utilize a course or teacher web page to communicate with students.118
Secondary teachers want to integrate educational technology into their teaching
but do not feel sufficiently trained. They also feel that educational technology is not
being adequately funded. The majority of secondary school teachers state that technology
is a priority of the district administration (82 percent), and 93 percent of teachers are
“interested in using technology in classroom instruction.”119 However, only 66 percent of
secondary teachers felt “sufficiently trained to integrate technology into classroom
instruction.”120 Whether the teacher was in a high-poverty school or a low-poverty school
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made a difference in the teacher’s outlook on technology integration. Teachers from
schools with concentrations wealthier students were much more likely to claim,
“Technology is a priority of the district administration.”121 They were also more likely to
report that they were sufficiently trained in technology usage in general, and that they
were sufficiently trained “to integrate technology into classroom instruction.”122 While 79
percent of secondary teachers felt their district efficiently allocated funding for
educational technology, a full 60 percent of secondary teachers claimed the funding level
of technology spending was inadequate.123
Student Use of Educational Technology
Overall, students in the secondary grades reported mostly using technology to
conduct research (69 percent), prepare written text (67 percent), create or use graphics or
visual displays (59 percent), practice basic drills (53 percent), and create multimedia
presentations (53 percent).124
Differences were found in how technology was used to support student learning
between schools with concentrations of low- and high-poverty students. Students focused
on learning and practicing basic skills and performing calculations and solving problems
with technology at schools with a high proportion of poor students, while higher-order
thinking skills used in preparing written text and in developing and presenting
multimedia presentations, creating or using graphics or visual displays and conducting
research, and creating art, music, movies, or webcasts occurred in schools with wealthier
students.125
Implications for Assessing State Immersion Policies
Professional development is critical for teacher comfort and mastery of
educational technology. Any state immersion policy should seek to ensure that schools
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with high concentrations of students living in poverty are targeted for intensive
professional development along with provisions for computer and Internet access at
home.
An additional concern as states move toward immersion is ensuring that
technology is used to support workforce development. Across the nation this is not
currently taking place. For most public secondary schools, computers are used less in the
STEM courses than other academic courses. The ratio of students per computer in public
schools across the nation is higher (6.6 to 1) in STEM courses while the ratio drops (5.5
to 1) for general courses.126 And teachers in STEM course reported using computers less
than teachers in general courses (only 36 percent of STEM teachers used technology
often in the classroom versus 47 percent in general academic courses).127
ADOPTING A STATE-WIDE POLICY OF TECHNOLOGY IMMERSION IN MAINE
Maine Learning Technology Initiative
Implementation
The leaders in the state of Maine chose a “transformative” approach to workforce
development with the Maine Learning Technology Initiative (MLTI).128 In the spring of
2002, laptops were issued to 7th graders in nine Exploration Middle Schoolsv selected to
pilot the immersion program before it went statewide.129 When those 7th graders became
8th graders in the fall of 2002 they kept their computers, and 7th graders throughout the
state were issued computers. In the following fall of 2003, all rising 7th graders took their
computers to 8th grade and the incoming 7th graders were also issued computers.130 In the
fall of 2009 (five years later than initially intended)131, the initiative expanded to include
v

An Exploration Middle School was selected for in each Superintendent’s Region throughout the state, in
order to build capacity for offering technical support, as well as professional development, before full
implementation of the Initiative.
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grades 9th-12th for any high school that chose to participate in the initiative.132 Fifty-five
percent of the state’s high schools (67 campuses) opted into the program of immersion.133
The state created the Maine Learning Technology Endowment fund with a one-time
surplus of funds from 1999-2000 and convened a Joint Task Force, populated by
members of the business community, to determine the best way to implement the new
initiative. The Joint Task Force selected the middle school years to maximize the
initiative’s impact, and identified the guiding principles of the Initiative.134 The five core
operational principles of MLTI include: 1) equity, 2) integration with Maine’s Learning
Results, 3) sustainability and avoidance of obsolescence, 4) teacher preparation and
professional development, and 5) economic development.135 The MLTI included
professional support for the integration of the educational technology in the quest to
achieve better state assessment results and improve Maine’s economy.
The method for acquiring laptops in Maine is similar to how many states adopt
textbooks. In 2001, the Department of Education issued a Request For Purchase and
chose Apple, Inc for purchasing the first group of computers for the 7th and 8th graders.136
In 2006, when the computers were four years old, the state replaced them.137 In 2009
when the MLTI expanded to include the high school grades, Maine made new
arrangements with Apple, Inc. to lease up to 100,000 computers at a reduced rate.138 The
computers at the middle schools were three years old when they were replaced in 2009.
The number of computers leased by Maine was approximately 65,000 for grades 7-12
(29,570 middle school students; 23,717 high school students; and 11,869 teachers in
grades 7-12).139
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Outcomes
Researchers have conducted many studies of the Maine Learning Technology
Initiative. In the first year of immersion at the middle school campuses, both instructional
benefits and improvements in student learning were identified. Upon the first year of
implementation, researchers noted increased student engagement and a decline in both
absenteeism and discipline referrals.140 Another study examined the technology
proficiency of 7th grade students’ from one of the pilot middle schools.141 The intent of the
study was to determine if it mattered whether students could take their computers home,
once “equity” had been achieved in the classroom. The research asked if students without
computer access at home exhibit lower attitudes and skills.142 They compared 159
students had access to a computer at home, either their school-issued computer and/or
their parents, to 15 students whose parents did not allow their child to bring home their
school-issued computer, nor had they a computer at home for use.143 Researchers found
that students without computer access at home had lower scores in the following four
areas: Attitude Towards School; Self Concept; Email Skills; and Total Technology
Skills.144 While the researchers were reluctant to assume these results could be
generalized across other 7th grade campuses, they surmised that additional computer time
at home might have helped students attain better Email and Total Technology Skills.145
Additionally, they asserted:146
Students from unsettled home environments sometime blossom when they have
even one thing for which they can feel is the best there is, and which they view as
their own. Perhaps there would have been many more students in this data set
with low self concept if it had not been for their ability to feel they had ownership
in a sophisticated tool (due to take home permission) that put them on learning par
with all their classmates, enhanced their self concept/self esteem and increased
their attitudes toward school.
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The second year of implementation allowed comparisons between the 8th graders
at the Exploration Schools and the rest of Maine’s middle schools. Maine state
assessments occur in 4th, 8th, and 11th grades in seven subject areas – Science, Math,
Social Studies, Visual & Performing Arts, Reading, Writing, and Health; Researchers
investigated differences in test scores for the first four subjects listed.148 The average
assessment scores in Science, Math, and Visual & Performing arts were significantly
higher for the group of immersed students, compared to those not in the pilot; two years
earlier there was no statistically significant difference in the assessment scores between
these two groups of schools.149 Using the effect size, the researchers concluded that the
gains in these subjects were as much as two months of learning over those schools
without immersion – and higher in science.150
Researchers should expand this study to include the reading and writing
assessments. Recent finding show that scores from the Educational Testing Service’s
iSkills test which measures “critical thinking and problem-solving skills in a digital
environment”151 correlates well with SAT reading scores. Studies of the New Tech
Network schools, discussed in detail in Chapter Four, also show a strong correlation
between technology immersion and improved reading scores. A similar study of Maine’s
11th grade assessment scores between immersed and non-immersed students would also
be useful to inform public policy.
Middle-school teachers of MLTI commonly cite instructional benefits, such as
depth of learning and teaching “soft skills” more effectively, as a result of immersion. In
2010, 89 percent of the middle school teachers agreed that, “I am able to explore topics in
greater depth with my students when we use the laptops,” and 88 percent of the same
teachers claimed, ”I am able to teach some types of content and skills more effectively
using laptops.”152
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Learning benefits such as interdisciplinary-learning and the improved quality of
student work also arise from immersion at the middle schools. Seventy-five percent of the
middle school teachers in 2010 indicated, “Use of laptops has facilitated my students’
ability to integrate information from multiple sources” and 74 percent noted, “The quality
of my students’ work increases when we use the laptops.”153
The length of immersion implementation appears to improve utilization of
technology in the classroom. Analysis conducted by David Silvernail from the Maine
Education Policy Research Institute at the end of the 2009 - 2010 school year compares
the uses and outcomes between the middle schools, which by the time of the study had
been immersed for seven years, versus the participating high schools, which have only
participated one year at this point. Teachers in the middle schools were much more likely
than teachers in the participating high schools to indicate that they use both theirs and
student’s “laptops for student learning during class time” (78 percent of middle school
teachers agreed, while only 53 percent of the high school teachers agreed). Fifty-nine
percent of the teachers at the middle school were able to “adapt an activity to students’
individual needs,” while only 45 percent of high school teachers adapted activities. Sixtyfive percent of the middle school teachers used the laptops to assess students and to
assign grades, commonly referred to as summative assessment, while only 57 percent of
high school teachers used laptops for summative assessment. Fifty-seven percent of
middle school teachers used laptops to assess learning in order to improve instruction,
formative assessment, while only 45 percent of high school teachers employed laptops in
this manner.
More recently, investigations by David Silvernail and Alexis Berry in January
2010 sought to determine if immersion leads to increased interest of middle school
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students or selection by high school students of STEM-related fields for improving
workforce development in Maine. Their conclusions are disheartening.
Approximately one-third of middle school students in Maine are interested in one
of the four STEM-related fields. The researchers found their results closely mirror the
results of Project Tomorrow’s annual survey Speak-Up 2007 National Findings of middle
school student’s interest in STEM-related fields.154 However, Maine had an exceptionally
larger proportion of students who were not interested in STEM-related careers than the
national average; nearly half of the middle school students said they were not interested
in STEM career compared to 26 percent of the students nationally who were not
interested in STEM careers.155 Even more surprising was the high rate of Maine studentsvi
that said the STEM fields were too difficult.156 Higher achieving students were found to
be statistically more interested in science, mathematics and technology careers.
Noteworthy, is the fact that low-achieving students were more likely to be interested in
pursuing careers in technology and engineering than what might be expected.157
Ubiquitous education technology in the classroom has the potential to lead to noteworthy
improvements across the STEM pipeline for underrepresented students.
Researchers have also examined Maine high school students’ preferences and
intentions for STEM careers. The researchers collected SAT survey data on career choice
for test takers in the 2008-2009 academic year. Maine offers the SAT to all students, free
of charge, and approximately 90 percent of the students took the test in the spring of
2009.158 The survey results for Maine were compared to students in New York and
Massachusetts, which have a similar percentage of students in the state taking the SAT
(between 84-85 percent of students).159 Maine students showed much less intention of
vi

Maine students were three to four times more likely than the national average to say that the STEM fields
were too hard.
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enrolling in STEM careers. Only 14.4 percent of Maine students were interested in
STEM careers compared to 22.4 percent in New York, and 22.5 percent in
Massachusetts.160 Even more striking was the fact that students in New York and
Massachusetts received higher SAT scores, indicating they were better equipped for
pursing these fields.161
Technology immersion across Maine was not able to eliminate the gender gap that
exists among the STEM fields. Science was the only one of the four STEM fields in
which girls were more interested than boys.162
Lessons Learned
Maine’s approach to immersion, which focused on providing access to
educational technology in order to improve workforce development needs, did not meet
the state’s economic needs by increasing the number of students pursuing STEM careers.
Students in immersed schools in Maine had no more interest in STEM fields than
students in the low-tech classroom. Additionally, no evidence leads to the assumption
that technology immersion naturally improves college readiness. However, it is important
to recognize that improved “soft skills” are a valuable asset to students once they enter
the workplace. Students without computers at home were not able to achieve as high a
level of ICT literacy as those students with access at home, even when equity is achieved
for technology access at school. This point has important implications for students with
low family incomes.
A weakness of the many reports over the past couple of years seeking to analyze
the effectiveness of MLTI is that they do not measure differences in student outcomes in
postsecondary education, nor do they investigate the difference in outcomes of students
entering the workforce. Seventh graders from 2002-2003 would be juniors and seniors in
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college right now or may have accumulated up to four years of employment-related data
for analysis. States must invest in longitudinal research to identify how to best utilize the
educational system for economic growth.
ADAPTING STRATEGIES IN TEXAS TO TAKE ADVANTAGE OF “LESSONS LEARNED”
Texas has taken an evolutionary path for moving its public school districts toward
technology immersion. Reviewing the landscape over the last 15 years reveals dogged
determination from state policy-makers to design educational reform to drive economic
growth. Texas has taken an incentive-based, and cost-savings approach to promoting
technology immersion. This demand-sided approach to the labor market plays out very
differently than Maine’s approach whose goal for immersion was workforce
development, a supply-sided approach to the labor market.
Texas Immersion Pilot (TIP)
Implementation
The Texas Immersion Pilot operated from 2004-2009 through a federally funded
grant of $20 million.163 Research conducted in 2002 showed Texas “teachers and students
still use[d] technology at very basic levels… due in large part to a lack of technology
inside the classroom.”164 With this in mind, the pilot used a business model with four
primary tenets: “Technology must be (1) strategic, (2) process driven, (3) bundled and (4)
supported.”165 The goal of the program was to promote engagement and anytime,
anywhere learning.166 Therefore, central to the immersion program was the notion that,
ideally, all students would have a laptop computer to take back and forth from home to
school. The program targeted six “key resources” for immersion: wireless mobile
computing devices for every student and teacher, productivity software, digital
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curriculum in the core subjects, online formative assessment tools, and ongoing
professional development, and on demand technical support.167
Outcomes
A four-year evaluation of the TIP program was published in 2009 by the Texas
Center for Educational Research.168 The evaluation noted that schools with successful
immersion programs (sustained one-to-one student-to-computer ratio over the four years
studied) had district and campus leadership “strongly committed to the technology
immersion concept.”169 This seemed to play out in a number of ways. First, schools that
provided ongoing technical support were successful with the one-to-one model. Only a
quarter of the campuses could be considered fully immersed after four years due to lack
of technical support and aging equipment.170 The other schools reverted to using a classset of laptops in which students did not own the laptop and were not allowed to take them
home. Second, district leadership committed to providing pedagogical support for
educational technology integration were generally more successful.171
Several elements of student outcomes success were also mentioned. “Students at
some higher implementing schools used laptops extensively for learning at home. This
later proved to have significant positive effects on school achievement.”172 Increased
levels of student engagement in the classroom were also evident. “Students believed
laptops had improved their learning by making schoolwork more interesting and fun,
providing immediate access to diverse informational resources, improving their technical
skills, and allowing them to get better grades and prepare for the state assessment test.”173
Classroom observations suggested, “laptop computers and digital resources allowed
students in Technology Immersions schools to experience somewhat more intellectually
demanding work…. especially for the domains measuring Higher Order Thinking (e.g.,
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synthesizing, generalizing, explaining) and Depth of Knowledge.”174 Student assessment
scores indicated statistically significant effects on TAKS mathematics achievement in
middle school.175
The TIP program evaluation revealed that students being able to take a computer
back home matters to disadvantaged kids and that immersion promotes equity.
“Economically advantaged and disadvantaged students in Technology Immersion schools
became significantly more technology proficient than their counterparts in control
schools. Economically disadvantaged immersion students reached proficiency levels [in
the use of technology] that matched the skills of advantaged control students.”176 The
evaluation also stated, “The findings for Home Learning underscore the important role
that individual student laptops play in promoting ubiquitous learning and in equalizing
the out-of-school learning opportunities for students in disadvantaged family and school
situations.”177
Several important indicators of educational success were not included in the
evaluation of the TIP program, including key measures of high school and postsecondary success. Questions worth consideration are: What differences exist in the
attendance, dropout, and completion rates of students between the control group and
Immersed Schools? Did the immersion program lead students to better course selection
aligned to postsecondary enrollment? Was there a difference in indicators of college- and
career-readiness between the two groups of schools? The Texas Education Agency uses
SAT and ACT scores in measuring college- and career-readiness. Comparisons of PSAT,
SAT and ACT scores between the control campuses and TIP campuses would indicate if
immersion made a difference in college readiness. The Texas Higher Education
Coordinating Board has linked Commended Performance on reading scores with college
readiness.178 Comparisons of Commended Performance scores, in addition to the student
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passing rates for TAKS, would also help measure college readiness. An important point
to note is that TAKS is not a norm-referenced test. This means that TAKS cannot be
used alone to draw conclusions regarding how immersion can lead to deeper levels of
learning.
Longitudinal studies would reveal differences between these students and those in
the control group for high school completion rates, matriculation rates into college,
persistence to the sophomore year, and student outcomes once they enter the workforce.
Measurements of student outcomes for an investment of this magnitude should be geared
for long-range success and not just immediate results.
Lessons Learned
The evaluation of the TIP program implored policy makers to design state-level
reform in the funding of educational technology. They noted a significant barrier for
school districts is the inability to combine state and local funds and urged lawmakers to
find ways to make funding streams more flexible.179 The finding that state-supported
funding to assist school districts in the purchase of educational technology was critical.
This led Texas to develop a new strategy for funding technology for the classroom in
2009.
The Texas Immersion Programs was unable to overcome structural challenges to
enable it to become a sustainable model of immersion. The failure of the TIP program to
yield impressive student learning outcomes is partially due to the fact that teaching
practices were not transformed. TIP schools continued reliance on factory-style learning
where educational technology was only used to support the traditional, teacher-directed,
learning structure. Students were doing the exact same lessons, at exactly the same pace except on computers. Future policy efforts at immersion must ensure educational
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technology is used to personalize learning and have a clear process for flipping classroom
activities so they become student-directed and based on inquiry.
Texas Long-Range Plan for Technology, 1996-2020
Implementation
The Texas Education Agency articulated its first state-wide policy for technology
immersion in 1996 in its Long-Range Plan for Technology, 1996-2010 in which it called
for a fully immersed classroom with a one-to-one student-to-computer ratio by 2010.180
Since then, the document has been amended in the attempt to make progress towards this
effort by 2020. Since 2002, The Texas Education Agency (TEA) has been tracking the
progress of immersion across the state in four categories: 1) Infrastructure, 2)
Administration and Support, 3) Educator Preparation and Development, and 4) Teaching
& Learning. TEA rates these four categories in increasing levels of immersion with the
last rating indicating that the 2020 goal has been achieved: Early Technology;
Developing Technology; Advanced Technology; and Target Technology. Each year,
TEA collects self-reported data at the district, campus, and individual teacher level for
each of the four categories and communicates its findings through STaR Chart summary
statistics, which are made publically available.
Outcomes
The following highlights the current level of immersion for the majority of
campuses in Texas in each of the four categories.
For the category of Infrastructure, Sixty percent of campuses identified
themselves as “Advanced Technology” claiming, “There are 4 or less students per
computer.181 There is direct connectivity to Internet in 75% of classrooms and library.
Web-based learning is available. All rooms are on LAN/WAN. There is one educator per
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computer. There is shared use of other resources.”182 The main areas of improvement
required to move districts to the “Target Technology” level is moving to a 1-to-1 studentto-computer ratio in the classroom for “on-demand” access and achieving wireless
Internet connectivity throughout the entire campus.183
For the category of Administration & Support, fifty-five percent of campuses
identified themselves as “Advanced Technology” where a campus technology plan has
been board-approved and is supported by the superintendent. A ratio of one technical
support staff to 500 computers, or fewer, exists and a full-time district technology
director has been hired. Districts use technology allotment, e-rate, competitive grants and
local funding to fund technology purchases.184 The main area of improvement in this
category to achieve the state target requires hiring additional technical support to achieve
the target ratio of technology support staff for every 350 computers.
In the Educator Preparation category, sixty-nine percent of Texas campuses
identify themselves as “Developing Technology”. TEA describes this level stating, “Use
of technology is for administrative tasks and classroom management. There is use of
online resources. 40% of educators meet SBEC standards. Administrators expect teachers
to use technology. 6-24% of technology budget is allocated for professional
development.”185 This is a far cry from “Target Technology” where “technologysupported learner-centered projects” are aligned to the Technology Application
curriculum standards in the Texas Essential Knowledge and Skills (TEKS), 100 percent
of the teachers meet State Board of Educator standards, and 30 percent or more of the
technology budget is allocated to professional development.186
In the Teaching & Learning category, 59.3 percent of campuses acknowledged
they were at “Developing Technology.” “Instruction is teacher-directed and students
regularly use technology on an individual basis to access electronic information and
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develop communication and presentation projects.187 There is minimal use of technology
in foundation TEKS. Most Technology Applications TEKS are met in grades K-8; high
school campuses teach at least 2 Technology Applications courses.”188 “Target
Technology” requires an entire paradigm shift where the tech-savvy teacher becomes a
“mentor, facilitator, and co-learner,” seamlessly integrating technology into all core
content areas.189 Currently, just 73 of 8087 campuses--less than one percent--in Texas fit
this description.190
Lessons Learned
The greatest improvement made towards technology immersion throughout Texas
since 2002-2003 is in the Infrastructure category. Sixty-nine percent of responding
campuses claimed to have reached the third and fourth levels of “Advanced Technology”
and “Target Technology”. In the category of Administration & Support, 60 percent of
campuses have reached the stages of “Developing Technology” and “Advanced
Technology.” However, not much progress has been made in terms of Teaching and
Learning or within Educator Preparation and Development. The bulk (61 percent and 72
percent, respectively) of the state’s campuses remain stuck in the two lowest stages of
technology training and classroom integration, fourteen years after Texas first articulated
its Long-Range Plan for Technology, and seven years after the implementation of the
STaR Chart.191 The bar graph in Figure 2.1 below, created using STaR Chart data,
summarizes where Texas classrooms stand in 2010.
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Figure 2.1: Percent of Schools in Each Stage for All Categories Measured by the Texas
STaR; Source: Texas Education Agency (2010).
Seven years of holding districts accountable in their progress towards immersion
has not, in and of itself, succeeded in moving districts towards immersion. Technology
integration targets imposed from stakeholders outside of school districts don’t seem to be
making much of a difference – especially when it comes down to Educator Preparation
and Teaching & Learning.
Science, Technology, Engineering, and Mathematics (STEM)
Implementation
In the mid-2000s, Texas identified the STEM fields as critical to economic
growth in its Closing the Gaps higher education goals.192 Closing the Gaps set targets to
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more than double STEM undergraduate degree attainment and triple STEM teacher
production.193
Additionally, in 2004, the Texas legislature passed House Bill 101 authorizing,
and funding, the creation of the Texas Science, Mathematics, Engineering, and
Mathematics (T-STEM) initiative. The initiative’s “ultimate purposes are to improve
math and science achievement across the state and to increase the number of students
who pursue STEM careers.”194 The initiative created T-STEM Academies, and regional
T-STEM Centers located at public research universities to support professional
development in project-based learning for area schools. A not-for-profit organization
outside of the Texas Education Agency, the Texas High School Project, was created to
align education with workforce development. The Texas High School Project has been
successful at attracting public and private funding to expand the STEM agenda
throughout the state, creating the STEM Network to leverage partnerships between state
government, the Texas Education Agency and the Texas Higher Education Coordinating
Board, other not-for-profits, and private foundations. From 2004-2010, approximately
$222.5 million in state and federal funds has flowed through TEA to the Texas High
School Project.196 Another $377.4 million has been donated by many private foundations,
including: the Bill and Melinda Gates Foundation; the Michael & Susan Dell Foundation;
Communities Foundation of Texas; Greater Texas Foundation; Wallace Foundation;
National Instruments; and the Meadows Foundation.197 The STEM initiative has grown
quickly and now encompasses 51 T-STEM Academies and 7 T-STEM Centers
throughout the state.198 Through these, and other efforts, Texas has attained national
acclaim in opening access to the STEM fields for underrepresented students. Forbes
ranked Texas Tech University 7th and Texas A&M 14th among colleges throughout the
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nation for enrolling minority students in STEM degree plans; St. Mary’s University ranks
15th for enrolling women in STEM degree plans.199
Outcomes
Preliminary findings of the second Evaluation of the Texas High School Project,
published in November 2010, reveal promising student outcomes at T-STEM Academies.
Attendance rates for freshman at STEM Academies were higher than at their comparison
schools.200 Additionally, students in 9th and 10th grades outperform students at comparison
schools in all four core-subject state assessments.201 Ninth graders earned 29 points more,
and 10th graders earned 21 points more, on the mathematics TAKS test.202 Tenth graders
at T-STEM Academies scored 29 points higher on their science TAKS than students at
the comparison schools.203 However, TAKS scores for 11th graders at STEM Academies
were not significantly different than the scores of 11th graders at comparison schools.204
Few of the STEM Academies were serving juniors at the time the research was
conducted, possibly affecting the results for the 11th grade.205 The evaluation asserts that
because it takes time to see improved students outcomes from reform practices and
because the 9th and 10th grades started before the 11th grade, it is a reasonable assumption
that two additional years of reform led to better student outcomes for freshman and
sophomore in the STEM Academies; therefore, it is likely for 11th grade students to show
improved outcomes in forthcoming years.206
Lessons Learned
Pedagogical support is key to supporting 21st Century skill-building; however,
STEM Academies implemented project-based learning (PBL), utilized STEM Centers in
support of pedagogical practices, and utilized interdisciplinary coursework to varying
degrees. Campuses that were supported by a national organization “that provided
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extensive training, materials, and supports for implementing PBL in the classroom” were
more successful at implementing project-based learning with high fidelity.207 The
evaluation notes, “Similarly, academies did not consistently organize instruction in a way
that supported interdisciplinary studies (e.g., team-teaching across subject areas,
integrating multiple subjects into coursework and projects.)”208 Affecting change in
teacher practices is much more difficult, and happens after changes to infrastructure.209
The model used to support workforce development matters; consideration must be
taken to improve sustainability. Partnerships that are bipartisan, connecting the business
community and K-16 education, provide structure to improve capacity and sustainability
over time.
The evaluation of the Texas High School Project compared two different
workforce development-related programs, STEM and Early College High Schools. Early
College High Schools allow seniors to graduate with two years of postsecondary credits.
The evaluation asserted that skills-driven reform, supported by project-based learning and
educational technology, is cheaper and possibly more sustainable over time than the
expensive Early College High School model that covers college tuition, as well as
additional faculty necessary to provide academic support for students to succeed in taking
college coursework.210
STEM initiatives at comprehensive schools did not yield better student outcomes
over students at comparison schools.211 District priorities overtook reform efforts.212 The
model of immersion with project-based learning may be most successful when scaling to
smaller campuses. A focus on building capacity for reform at the district-level is
important. The Texas High School Project has found that district leadership committed to
reform is of upmost importance to sustainability of a program.213 With this fact in mind,
the Texas High School Project is building collaboration among the urban school district
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leadership so they can “learn from one another.”214 “The power of collaboration”215 was
one of the first--and perhaps the most important lesson--of the STEM initiative.
Electronic and Open Source Textbooks and the Funding Required to Support Their
Adoption
Implementation
Texas has struggled over the past decade with how to craft a robust, dedicated
funding stream to enable school districts to invest in educational technology. In 2003,
Representatives Jim Pitts and Brian McCall lowered the existing, per student, Career and
Technology Allotment from $35 to $30. In 2005, Scott Hochberg failed an attempt to
fund computers for 7th-12th grade students enrolled in approved Career and Technology
courses. In 2007, two bills failed to increase the Career and Technology Allotment. As
mentioned in Chapter One, both the House and Senate zeroed out the Allotment’s $271
million line item in their 2012-2013 proposed budgets. Instead, the legislature has moved
to shift the dedicated funding stream for textbooks for this purpose.
Texas is one of 22 states with formal textbook adoption policies to ensure
traditional textbooks cover state curriculum standards, the Texas Essential Knowledge
and Skills (TEKS). However, Texas, along with California, and Ohio, has been a
frontrunner of the electronic and open source textbook movement across the nation in
order to lower the cost of education.
Representative Dan Branch passed an electronic textbook bill in 2009, House Bill
4294, mandating that Texas adopt electronic curriculum for science in grades K-5, and
provide teacher training on how to integrate electronic textbooks in the classroom.216 This
bill makes a significant departure from the textbook adoption policy by allowing school
to purchase textbooks that don’t align with the TEKS - this allows for innovation and the
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unbundling of curriculum. In order to ensure all classes have access to curriculum align
with the TEKS, House Bill 4294 requires schools to purchase class sets of State Board of
Education “approved” textbooks, which can be either hardback or electronic.217 Branch’s
bill attempts to address the “digital divide” through a computer lending pilot programvii
for schools with a majority of minority students so students can take computers home
with them.218
Representative Hochberg passed a parallel bill, House Bill 2488, authorizing
Texas’ research universities to create open source textbooks for high school courses that
align with college curriculum.219 These textbooks would be purchased by Texas for
inclusion in a digital library and would be free to use, for both the teachers and students
of Texas. Of primary motivation for passing this bill was the need to improve college
readiness so that students can directly enroll is credit-bearing coursework upon entering
college.
What is groundbreaking about these Texas bills, is that they now allow school
districts to use half of the accumulated savings, from purchasing the digital version over
the hardback version, as a means to purchase the hardware necessary to transition to
electronic instructional materials.220,221 The Texas Education Agency provides the list of
approved hardware available for purchase. The other half of the accumulated savings
reverts to the State.
It is too early to draw conclusions about whether these bills have incentivized
public school districts to invest in educational technology and thereby affect change in
learning practices in classrooms across the state.

vii

House Bill 4294 requires state agencies in Texas to donate outdated computers that are being replaced
without compensation for TEA to use in the four-year pilot program.
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Project Share
Implementation
Project Share epitomizes how integral the digital world is in education today.
Texas’ Project Share is a portal to facilitate collaboration among teachers and students. It
provides “high quality” online professional development and facilitates the development
of international professional learning communities.223 Additionally, the portal contains
ground breaking state adopted online instructional materials for high school teachers.224
The Initiative partners with the Texas Education Agency, the New York Times
Knowledge Network, the Public Broadcasting Station Digital Learning Library, and the
Public Broadcasting Station of Texas.225
The first year of implementation focused on educators. In order to draw together
educators throughout Texas to unveil the Initiative, and to begin the collaboration process
to create content,226 it leveraged the national acclaim of Austin’s annual SXSW (South By
Southwest) music festival, just as the successful SXSW film, and the technology version,
SXSW Interactive, have. In fact, “Project Share: Knowledge Knows No Boundaries” was
featured in SXSWedu, as the “opening act” of SXSW Interactive in 2011, benefiting
from the massive crowd (over 12,000 people) of innovative peoples and organizations
that SXSW Interactive draws.228
The second year of implementation will focus on students. Students will be
selected to pilot the development of ePortfolios. The ePortfolios “serve as a digital record
of scholarly work and extracurricular accomplishments and can be used as academic and
personal records that students can share as they transition from K-12 education and into
college and career.”229 Additionally, students will be able to access instructional materials
provided by the Public Broadcasting System, National Aeronautics and Space
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Administration Education, the New York Times Knowledge Network, and Smithsonian
Education.230
Again, due to the newness of the program, it is impossible to draw conclusions
regarding whether teacher practices or levels of professional development are likely to be
affected.
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Chapter Three. Research Methodology
Promoting STEM requires a strong teaching force and this requires robust
professional development opportunities for teachers.231
--Maine STEM Summit Report (2010)
The analysis in Chapter Two of the very different paths taken by the states of
Texas and Maine towards technology immersion attempted to address the first research
question: 1) “Is there evidence of improved student outcomes that validates the
importance of moving toward immersion?” The analysis found promising hints of the
capability of technology integration in transforming classroom practices leading to
improved academic preparation on the fundamentals. However, robust empirical
evidence is lacking in the literature and evaluations of policy decisions. Noteworthy, is
the dearth of research in the body of literature seeking empirical evidence that immersion
leads to improvements in postsecondary outcomes--either in college enrollment,
persistence or completion--or improved employment outcomes. The gap in the literature,
and the neglect of states to analyze longitudinal postsecondary enrollment and workforce
data, is especially disconcerting, since the rationale of immersion is that it relates to
increased opportunities for high quality jobs for these students and improved workforce
development to support statewide economic growth.
RESEARCH FOCUS FOR MANOR NEW TECHNOLOGY HIGH SCHOOL
The case study of Manor New Technology High School in the following chapter
continues the search for evidence that immersion matters for student learning and
postsecondary outcomes. The case study of immersion practices at Manor New
Technology High School, framed by the principles and achievements of the New Tech
Network, also seek to answer the last two research questions: 2) “What are the supporting
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practices that make immersion sustainable over time and cost effective?” and 3) “How do
we bring lessons learned from existing promising practices to scale?”
The review of the policy landscape in Chapter Two leads to several key points
that will be utilized to guide the research conducted through the case study for these last
two questions. First, educational technology must be flexible enough to quickly adjust to
teacher needs and mobile so as to support group learning and allow for teachers to
integrate educational technology into the daily learning practices. Therefore, of particular
interest will be the configuration of technology at New Technology High School
(including wireless Internet access and access to laptops on carts) and if the school offers
support and integration specialists.
Second, professional development drives the success of teachers trying to
integrate educational technology. Therefore, another important question is how the
school, or district, prepares teachers to utilize technology in the classroom, is it districtdriven, school-driven, or peer driven? Likewise, investigations will seek to determine the
amount of time teachers receive to integrate educational technology into their lesson
plans and the strategies that offer success for teachers, especially the inexperienced ones.
Nationally, few educator certification programs give instruction on educational
technology. It will be interesting to find out the degree of instruction on educational
technology that recruited teachers at Manor New Technology High School received
before they entered the district and to determine if they have a propensity for the
challenge.
Third, an objective of the research will be identifying what practices support the
use of educational technology to drive higher-order thinking skills, develop 21st Century
competencies, and meet workforce development needs to attract economic growth. In
terms of improving foundational knowledge and improving college- and career-readiness,
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it will be important to determine how Manor New Technology High School utilizes
computers to support the STEM fields, and whether the model improves student
achievement levels, and career interest, in mathematics and science. Research will
endeavor to develop conclusions about how technology immersion at Manor New
Technology High School supports the development of the 21st Century competencies
presented in Chapter One: 1) analytic skills, 2) interpersonal skills, 3) ability to execute
4) information processing, and 5) capacity for change.
Finally, of particular interest, is how Manor Independent School District funds
their hardware purchases and ensures that their program remains sustainable over time. It
will be important to note their challenges and how the district takes action to overcome
them.
SITE VISITS TO MANOR NEW TECHNOLOGY HIGH SCHOOL
Classroom Observations
Several site visits were made in the Spring 2011 semester. Observations of
students in the classroom occurred in two separate months. The first site visit of Manor
New Technology High School happened on a Monday in early January - it included
visiting many different classes (Biology, Mathematics, Engineering, Computer Science,
Spanish) and hearing from teachers about the interdisciplinary projects that the students
were working on. On Mondays, students are presented a college-going seminar, and on
that particular day, the FAFSA (Free Application for Federal Student Aid) form was
being discussed. The purpose of the first site visit was general in nature, to understand the
what behind the immersed campus: What was the level of student engagement? What
were the projects the students were working on? What does a normal day look like for the
students?
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The second and third daylong site visits occurred in March. During both of these
site visits additional classroom observations occurred as well. The purpose of these visits
was to understand how ubiquitous technology transforms learning and teaching practices.
Professional Development/Peer Mentoring Observations
The second site visit to Manor New Technology High School occurred on a
Monday in March. The schedule of Manor New Technology High School is unusual-compared to traditional high schools--in that students arrive to school at 10:30 on
Monday mornings so that teachers have time to share their weekly lesson plans with each
other and to discuss ideas for improving their lessons and how to best integrate
technology into the lessons. These weekly peer-to-peer Critical Friends meetings have
been in place since the school opened four years ago.
KEY INFORMANT INTERVIEWS
Teachers of Manor New Technology High School
Interviews with five teachers, each lasting approximately 40 minutes, attempted to
define the mission and purpose of the school, the essence of the “practice” at Manor New
Technology High School that was so transformative, and to tease out the necessary
support structures for the teachers that enable them to effectively integrate technology
into their lesson plans.

In the interviews, teachers discussed the interplay between

project-based learning and educational technology and how these led to improved Higher
Order Thinking.
Principal of Manor New Technology High School
Principal Steven Zipkes of Manor Technology High School was interviewed for
one hour during a March site visit. The purpose of the interview was to determine the
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challenges to sustainability and how they were overcome, to determine the linkage
between project-based learning, college-going mission, and long-run sustainability of
technology immersion, and to discuss opportunities for scaling immersion throughout the
district and how technology adoption might be funded at other campuses. Additional
informal discussions were helpful to forming an understanding the “practice” and the
necessary supports for sustainable programs of technology immersion.
Superintendent of Manor Independent School District
The Superintendent of Manor Independent School District, Mr. Andrew Kim,
opened the New Tech Showcase – Texas 2011, giving an hour overview of Manor ISD
and the “practice” at Manor New Technology High School. Additionally, Mr. Kim was
interviewed for an hour later that day with a similar line of questioning and purpose, as
the interview with the principal of Manor New Technology High School. The
conversation focused mainly on his long-run plans and strategy for scaling the “practice”
throughout the district.
New Tech Network
Sharon Oldham, Director of New School Development at New Tech Network
hosted the New Tech Showcase – Texas 2011 at Manor New Technology High School
during the third site visit. Among the audience of district and state level stakeholders sat
the superintendent, principal and leadership team for a New Tech campus opening in
Rockdale ISD, researchers from the University of Texas, and a Texas education lobbyist.
Ms. Oldham’s presentation highlighted the growth of the Network and explained the
philosophy and practice of New Tech High Schools.
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TEACHER SURVEY
Eleven out of 28 teachers completed a teacher survey in March. The survey was
made available to teachers by an online survey tool. One of the objectives of the survey
was purely exploratory - to determine how students at Manor New Technology High
School use education technology in the classroom and to compare this to research
presented in Chapter Two about how students across the nation currently use educational
technology in the classroom.
Additionally, specific questions on the survey attempted to distill teacher
perceptions regarding immersion and the associated degree of importance that certain
other aspects such as project-based learning, a college-going mission, state curriculum
standards, and state assessments have in the model of immersion crafted by New Tech
Network. A copy of the instrument is provided in the Appendix to this report.
DATA COLLECTION
Data was collected on Manor New Technology High School and Manor High
School from the state of Texas and local entities.
Texas Education Agency
Data collection of school districts and campuses is quite sophisticated and
comprehensive in Texas. TEA maintains historical records on student demographics,
graduation rate, attendance rate, dropout rate, faculty statistics, information relating to
expenditures, the pass rate and on state assessment, TAKS, and various college-readiness
indicators including the percent of students attaining Commended Performance scores on
the TAKS test, the number and percent of the student body taking the SAT, ACT,
Advanced Placement and International Baccalaureate tests and student passing rates, and
the percent of students meeting the Texas Success Initiative measurement indicating the
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readiness of students to enroll directly into credit-bearing college courses (the student
must meet one of three criteria: TAKS Commended Performance threshold score, or SAT
minimum score, or ACT minimum score.232 While the historical campus data was
publically accessible through TEA’s website, much of the data for the 2009-2010 school
year was not yet published and accessible to the public and was given directly by Manor
Independent School District.
Ray Marshall Center
Data for Manor ISD seniors for the Class of 2010 was acquired from research
reports of the Central Texas Student Future’s Project that is conducted by the Ray
Marshall Center for Human Resources in collaboration with high schools across 11
school districts in Central Texas.
Texas Higher Education Coordinating Board
Historical, direct-to-college enrollment rates are publically available for each high
school campus on the Texas Higher Education Coordinating Board’s website. The data
includes the total graduation count and the number of seniors attending 2-year and 4-year
colleges such that it is easy to calculate the percent of seniors attending the two types of
colleges. What is not included in the data is the count of students attending college
outside of Texas and students who choose to join the services.viii
LIMITATIONS OF THE RESEARCH
The limitations to addressing the proceeding research questions are numerous.
Measuring and comparing “student engagement” and “deeper learning” across time is

viii

Two graduates directly entered the military service upon graduation from Manor New Technology High
School.

62

nearly impossible. Comparison across campuses is just as difficult because campuses
utilize different techniques for measuring levels of student engagement.
Isolating the effect of educational technology is also difficult because immersion
is often wrapped within other forms of school reform. What is happening inside the
classrooms at Manor New Technology High School looks and feels very different than
activities in most comprehensive classrooms – Manor New Technology High School
instruction focuses on skill-building and epitomizes a 21st Century classroom. This
campus has embraced educational reform and employs several different strategies (dual
credit courses, Early College High School, small school reform, project-based learning,
college-readiness for all, and Project Lead The Way), making it difficult to say for sure
that improved educational outcomes are due exclusively to immersion. Student outcomes
are analyzed and presented in detail under the context that their “practice” of immersion
is one that requires project-based learning and a culture of college-readiness supported
through all of the other practices at the campus. An additional difficulty arises due to the
lag time incurred when measuring outcomes from emerging practices.
Ideally, many more case studies would have been employed to enable crosscampus comparisons in developing district-level process recommendations and state
policy recommendations.

63

Chapter Four. New Tech Network and a Case Study of Manor New
Technology High School
New Tech schools are small, student-centered high schools that use engaging,
project-based learning supported by the seamless use and application of
technology to prepare students for success in college and today’s world of
work.233
--New Tech Network (2011)
NEW TECH NETWORK
History, Growth, and Capacity Building
Local business and community leaders in Napa, California, concerned about
meeting workforce needs of the new economy, formed Napa New Technology High
School in 1996. In order to support and sustain the “thriving” high school over time, the
New Technology Foundation was created.234 In 2001, about the time when states started
gathering data regarding the use of technology in schools and designing state-level
immersion policies, the Bill and Melinda Gates Foundation awarded New Tech a $6
million grant enabling them to create 14 New Tech schools within three years.235
New Tech Network has expanded its reach and capacity quickly within the past
four years. In the fall of 2006, 23 new high schools were launched, and in 2009 New
Tech became a subsidiary of KnowledgeWorks.236 KnowledgeWorks is an organization
aimed at transforming high school classrooms into “classrooms of the future” by making
learning student-driven and skills-driven.237 An additional 27 New Tech schools were
established in 2010.238 The Network currently consists of 62 public high schools across
fourteen states, but will exceed 80 high schools in the fall of 2011.239 Many of these
schools are concentrated in the states of Indiana, Ohio, and Michigan.240 These states
have experienced significant structural changes in employment, and as a result, many
64

jobs have disappeared from the economy. Policy makers in this region of the country
have strategically aligned state policies, funding, high schools, and universities toward
creating a highly-skilled workforce to attract businesses to their states for economic
development.241
The first months of 2011 brought New Tech Network a $2.1 million grant from
the Bill & Melinda Gates Foundation to expand their capacity in driving systemic change
in purpose and outcomes for their high schools by aligning their curriculum to the
Common Core State Standards. The grant will also be used for developing “math
modules,” and improving professional development.242
New Tech Network employs several strategic partnerships to build capacity. In
addition to the Bill & Melinda Gates Foundation, New Tech partners with Carnegie
Corporation of New York, and the William and Flora Hewlett Foundation. In the
education space, New Tech maintains partnerships with UTeach, the Texas High School
Project, the North Carolina New Schools Project, the Center of Excellence in Leadership
of Learning (CELL), the Buck Institute for Education, and the Asia Society.243
Model of Practice and Philosophy
New Tech’s mission of building workforce skills and lifelong learners, aimed at a
population that has historically been underserved,244 relies on three strategic elements.
Each high school utilizes: 1) a one-to-one student-to-computer ratio to define technology
immersion to 2) implement student-driven and customized learning through project-based
learning with a 3) culture of “trust, respect, and responsibility” in order to produce better
educational outcomes.245
Project-based learning (PBL), designed by the Buck Institute for Education, is the
cornerstone of the New Tech model. It transforms what happens in the classroom by
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shifting the ownership of learning from the teacher to the student. PBL embeds learning
practices that ask students to assess what they know and what they need to know, with
students creating an action plan for acquiring the information they need to complete a
project. In doing so, PBL teaches students how to learn so that students can be lifelong
learners. Sharon Oldham, Director of New School Development for New Tech, stresses
that the model is not about students “doing a project.” Rather, it is about creating a
project tied to state curriculum standards that enable students to “learn from a project.”246
Technology is purposely integrated into the lessons to facilitate 21st Century skillbuilding. The skills that New Tech Network has targeted include: oral communication,
written communication, collaboration, work ethic, numeracy, technology literacy, career
preparation, and core subject mastery.247
New Tech high schools utilize an interdisciplinary approach to teaching core
content. Individual campuses choose a career-related focusix and determine which courses
to teach together. Examples of typical course combinations include: English III with U.S.
history; Literature IV with government and economics; environmental sciences with
geometry and statistics; scientific research design with precalculus; and biology with
world history. New Tech schools create “T” students whom have a broad understanding
of how curriculum relates to other disciplines (the horizontal part of the “T”), and a deep
knowledge of content. The depth of learning (the vertical part of the “T”) occurs because
PBL facilitates “scaffolding”x activities that give students the ability to “dig” into
content, extending the process of inquiry and increasing engagement levels.248
ix

Twenty-four of 62 New Tech high schools have identified STEM as their focus. Source: The Opportunity
Equation. Online. Available: http://opportunityequation.org/school-and-system-design/new-tech-networksstem-focused-high. Accessed: May 4, 2011.
x To learn more about the instructional method of scaffolding read “Technology in Support of
Collaborative Learning” by Paul Resta Thérèse Laferrière. Online. Available:
http://ncie.educ.ubc.ca/KMb/share/TechnologyinSupportofCollaborative.pdf. Accessed: May 2, 2011.
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In support of PBL, all New Tech schools utilize NTN Echo, a learning
management platform connecting teachers throughout the Network.249 Teachers have
access to, and submit, class projects along with the supporting documents such as entry
documents and grading rubrics through the platform that serves as a curriculum library.250
Teachers and students also use the platform to track student progress through the projects
and all have real-time access to grades. These grades encompass not only content
knowledge, but also individual measurements of 21st Century skills such as “work ethic,
problem solving, critical thinking, and collaboration.”251
The New Tech Network model incorporates various types of educational reform.
They have adopted the “small school” movement that capitalizes on forming one-to-one
relationships with teachers enabling a culture of trust and caring with high academic
expectations and peer accountability.252 And each student is also expected to participate
in an internship for on-the-job training.253 Additionally, students are expected to enroll in
dual credit courses during high school. Most students graduate with nine college credit
hours from a community college and continue at that college with the possibility of
transferring to a 4-year college at a later time.254
Analysis of New Tech Network’s Student Outcomes
New Tech Network utilizes state assessment data, data from the National Student
Clearinghouse on postsecondary measures, and benchmarking against comparison high
schools and other college students, to assess the level of student engagement and the
progress made in preparing students for college and work.255 Additionally, individual
campuses “establish and monitor annual school wide learning outcome targets to assess
critical thinking, communication, collaboration, creativity and other deeper learning
skills” that are skills-related.256 This provides skills-based formative assessment to
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compliment the typical state-level summative assessment of content knowledge in the
core subjects.
Unfortunately, New Tech Network does not publish robust measurements of
student outcomes across the Network. They cite several challenges to collecting and
analyzing site-level data for the Network as a whole. First, it is difficult to analyze state
assessment data across the Network as each state designs its own test, and some states
don’t grant public access to student achievement information.257 Second, some of the
New Tech campuses have been embedded within a larger campus, and performance data
is not easily extracted from the campus-level measurements.258 Finally, many of the
students formally enroll at 2-year colleges, which do not require SAT or ACT scores;
these students take national assessments after they graduate in order to transfer to 4-year
institutions, making national assessment data for these types of students incomplete for
New Tech Network.259
Behavioral Indicators
With a majority of minority students (39 percent white, 28 percent African
American, 27 percent Latino, 3 percent Asian),260 New Tech Network shows impressive
results in terms of high attendance rates and low dropout rates. Twenty-six out of 28 New
Tech schools had attendance rates above 90 percent for the 2008-2009 academic school
year.261 Most of the New Tech schools had a zero percentxi dropout rate.262

xi

Out of 62 New Tech sites, only three had a drop-out rate that exceeded two percent. Source: New
Technology Network (2011). Online. Available:
http://www.newtechnetwork.org/index.php?q=research/new-tech-network-student-achievement-resultsbehavioral-indicators. Accessed: May 4, 2011.
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Academic Achievement
New Tech Network cited various improvements in academic achievement for the
2008-2009 school year. Schools nationwide must meet Adequate Yearly Progress (AYP)-a federal education reform standard under No Child Left Behind--to ensure students
increase their level of academic performance from one year to the next. New Tech’s most
recent findings reveal that out of the 22 New Tech schools that had AYP results in 2009,
half met the standardxii - an increase over the previous year when only 38 percent of the
New Tech schools met their AYP.263
New Tech gathered state assessment scores and passing rates in science,
mathematics, and reading for all of their campuses for the 2008-2009 academic year.
Each site’s assessment score was compared against its comparison schools’ assessment
passing rates to determine proficiency. Overall, student performance levels in reading and
science exceeded peer students from comparison schools; however, achievement
languishes in mathematics in the upper grades. The results for individual courses are
shown in detail below.
New Tech schools appear to better prepare their students in the life sciences and
biology, compared to chemistry, than their peers, as indicated in Figure 4.1.264

xii

Only 18 percent of the comparison schools met their AYP. Source: New Technology Network. Online.
Available: http://www.newtechnetwork.org/sites/default/files/news/ntn_science.pdf. Accessed: April 3,
2011.
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Figure 4.1: New Tech Network Achievement on State-Level Science Assessments;
Source: New Tech Network (2010).
Figure 4.2 illustrates how New Tech schools fare against comparison schools in
reading achievement. As mentioned in Chapter Two, ICT skills have been found to
correlate with reading achievement.265 State assessment scores reveal that New Tech
schools do very well in preparing 9th graders for reading mastery, while student
proficiency lags in this area in subsequent years.266
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Figure 4.2: New Tech Network Achievement on State-Level Reading Assessments;
Source: New Tech Network (2010).
Surprisingly, New Tech schools do not attain higher levels of achievement in
mathematics than their peers. The results of proficiency in mathematics, as determined by
state level assessments, are shown in Figure 4.3. While 50 percent of New Tech schools
met state standards or exceeded their comparison school in Algebra I, peer students
outperformed New Tech students in the upper mathematics courses of geometry and
Algebra II. This finding in Algebra II is particularly significant. Research shows that
students who take rigorous mathematics coursework, Algebra II being the “tipping point
of momentum,”267, have more success in college in terms of attendance, persistence, and
completion.268

71

Figure 4.3: New Tech Network Achievement on State-Level Mathematics Assessment;
Source: New Tech Network (2010).
The New Tech Network cites the relevancy of implementing a New Tech model
with high fidelity. Their research reveals schools implementing high-fidelity models
demonstrate better scores on reading and mathematics state assessments.269
College- and Career-Readiness
Ethnographical research conducted in the spring of 2010 of ten New Tech
graduates asked, during interviews, about their opinions as to how well the model
prepared them for college and employment. Findings revealed that 97 percent of alumni
agreed that technology immersion was an important component of college readiness.270
Survey results of this same report, shown in Figure 4.4, illustrate 33 participating
New Tech alumni’s perception of how seven components of the New Tech model relate
to success in college. Out of these seven components measuring college-readiness,
alumni rated having “Access to technology” in high school the highest, claiming it was
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“extremely valuable” for meeting the demands of college; alumni also found their
experiences “Working in groups” as “extremely valuable.”271

Figure 4.4: Value of New Tech Model Components on Meeting College Demands;
Source: New Tech Network, New Tech Alumni Survey (November 2010).
Figure 4.5 relates how well the model served alumni to succeed in various college
activities. New Tech alumni identified themselves as “extremely prepared” in “Using
Technology”, “Working collaboratively” and “Working with diverse groups” upon
entering college.272 However, alumni noted the need to improve mathematics and science
instruction.273 New Tech Network is addressing this need through the creation of new
mathematical “modules.”
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Figure 4.5: Level of Preparedness Upon Entering College; Source: New Tech Network,
New Tech Alumni Survey (November 2010).
New Tech Network defines the success of their model in terms of collegereadiness and higher-education enrollment. Results from a subsetxiii of senior students for
the 2008 - 2009 school year reveal that 85 percent of New Tech students completed an
application to attend college.274 Eighty-five percent of New Tech students who applied to
4-year colleges were accepted, and one hundred percent of the students who applied to 2year colleges were accepted.275 Eighty-four percent of the respondents self-reported direct
enrollment into higher education.276 Almost half enrolled in 4-year colleges, and nearly a
third enrolled in a training program, likely at a community college.277 SAT scores
xiii

A comprehensive process for gathering and analyzing the data for the entire Network is in development.
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revealed that the subset of students were below the national average in the three tested
proficiencies of writing, critical reading and mathematics (most notably in mathematics
and writing).278 ACT scores showed the subset of students below the national average in
English and Science (most notably in English).279 Unfortunately, measurements of student
persistence or degree completion are not available at this time.
Workforce Development
Included among several highlighted next steps for New Tech Network is
“broadening the types of indicators collected to align with the organization’s goals,
including measures of 21st Century skills.”280
The power of the project-based learning model appears to be deeply meaningful
for alumni of New Tech that are currently in the workforce.281 As shown in Figure 4.6,
working alumni indicated that the features of the New Tech model that mattered the most
in the workplace were the “Oral communication skills” they gained, and “Working in
groups.”282 “Surprisingly,” few students equated their internship experience as being
helpful to them in the workplace.283
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Figure 4.6: Value of New Tech Model Components on Meeting Work Demands;
Source: New Tech Network, New Tech Alumni Survey (November 2010).
Implications
The data on New Tech Network is neither conclusive nor robust, but it is
promising that the Network is developing measurements of 21st Century competencies
and is committed to evaluating the success of their model through postsecondary
achievements.
Preliminary findings for student outcomes indicate the model leads to
achievements in 9th grade reading and physical science, and postsecondary enrollment.
Findings also suggest that ICT skills, and the 21st Century skills wrapped around them
when PBL is utilized, support the activities required to be successful in college and may
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improve persistence. The next step for further research is collecting and analyzing
longitudinal outcomes data of New Technology students.
MANOR NEW TECHNOLOGY HIGH SCHOOL, MANOR ISD, TEXAS
History, Growth, and Capacity Building
Once a small rural community whose economy depended on agriculture, Manor is
now considered a suburb of the city of Austin, which boasted the nation’s second largest
high-tech employment gain in the midst of the recent recession.284 Austin’s Chamber of
Commerce has intentionally utilized cluster-based economic growth in the high-tech
sector. Manor has attracted powerhouse firms, such as Samsung and Applied Materials,
which have dramatically changed the nature of the rapidly growing region. Manor
Independent School district has been able to leverage business’ commitment in
generating a skilled high-tech workforce; in fact, Samsung has partnered with Manor ISD
in their commitment to building a highly-skilled workforce in the high-tech field by
providing $4 million, which in part, funded the development of the second high school
for the district, Manor New Technology High School.285,286 An additional $1 million
dollar donation by Samsung created an Endowment Fund for the Manor Education
Foundation.287
Ten years ago, Manor Independent School District had only 2,712 students
overall, 657 of whom attended Manor High School.288 By 2009-2010, there were nearly
seven thousand students in the district (311 students attended Manor New Technology
High School;289 1049 students attended Manor High School290). The student population of
Manor ISD consists of 85 percent minority students (26 percent are African American; 59
percent are Hispanic).291 Thirty-seven percent of Manor’s seniors from the Class of 2010
live in a family in which neither parent finished high school.292 Manor Independent
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School District is faced by significant challenges. Seventy-nine percent of its students are
economically disadvantaged, and 31 percent are English Language Learners.293
Manor New Technology High School opened with freshman and sophomores in
the fall of 2007, in part, a response to the challengesxiv facing Manor High School, which
had been rated as Academically Unacceptable in 2005-2006.294 Manor High School
continued to face these same challenges from 2007 through 2009, but currently holds a
state rating of Acceptable.295 The selection of the students for New Technology High
School is conducted through a lottery system. Students self-select into the lottery process
by submitting an application to Manor New Technology High School in April. The
sooner students submit their application, the higher they are on the wait list if they are not
selected in the lottery.296 The only requirement is that students earn credits for all 8th
grade classes by the end of summer school.297 The applications are divided into two
groups by gender, and applications are drawn at random, one from each group, so that
each gender is equally represented.298
Even with this lottery system, the composition of the student body and the faculty
looks slightly different between the two high schools. Sixty-six percent of the students at
Manor New Technology High School are minority; approximately 57 percent of students
are economically disadvantaged, with only six percent Limited English Proficient.299
While at Manor High School, the student body is nearly 90 percent minority;
approximately 80 percent of the students are economically disadvantaged, and over 16
percent are Limited English Proficient (LEP).300
Manor New Technology High School teachers are generally newer to the field of
teaching with 4.3 years of teaching experience and only 1.5 years working for Manor
xiv

Manor HS has not met AYP from 2005 through 2010. Source: Texas Education Agency. LONESTAR
Report for Manor ISD (2010). Online. Available:
http://loving1.tea.state.tx.us/lonestar/Menu_dist.aspx?parameter=227907. Accessed: May 4, 2011.
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ISD. 301 At Manor High School, teachers average 7.8 years of teaching experience, with
3.4 of those years working for Manor ISD.

302

Manor New Technology High School

recruits from UTeachxv and hires content experts who often hold master’s degrees in their
fields.xvi Manor New Technology High School also utilizes performance pay awards in its
efforts to attract content experts. Additionally, the pupil/teacher ratio at Manor New
Technology High School, 9.6 students per teacher, is lower than Manor HS (13.4), Texas
(14.5), and national average (15.5).303
Even with these differences, because these students were taught together at the
same middle schools and have faced similar environmental challenges and opportunities,
comparisons in student outcomes between the two schools are useful in describing how
educational technology immersion and 21st Century skill-building has become a “game
changer” for students at Manor New Technology High School.
Model of Practice and Philosophy
Manor New Technology High School has the highest level of fidelity of all
Network campuses to the New Tech model, and because of this, the campus was chosen
as the New Tech Network “Demonstration Site” for additional New Tech campuses
coming on-line. 304 Additionally, Manor New Technology High School has been awarded
the prestigious Apple Distinguished School. 305
The emphasis of the campus is on 21st Century skill-building through the
integration of technology into project-based learning. The “practice” includes: 21st
xv

UTeach, a program initiated at the University of Texas, recruits top performing students in mathematics,
science, and computer science into the field of teaching. Participating students receive tuition
reimbursements and internship stipends. For more information visit: http://uteachweb.cns.utexas.edu/.
Accessed: April 19, 2011.
xvi The Legislative Budget Board states “more than half the teachers have graduate degrees” at Manor New
Technology High School. Source: Legislative Budget Board School Performance Review of Manor ISD.
Page 34. Online. Available: http://www.lbb.state.tx.us/Perf_Rvw_PubEd/Manor/Manor_ISD.pdf.
Accessed: May 2, 2011.
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Century skill-building; a STEM emphasis with postsecondary alignment (5 math courses,
6 science courses, and 2 years of engineering); interdisciplinary coursework (two core
classes are co-taught); small school reform; peer-to-peer support and constant
improvement in teacher practices; dual credit course taking; rigorous coursework for all
students on a college-bound track [even special education and ELL]; and weekly college
informational sessions for juniors during class time. During each of the five teacher
interviews, teachers were asked to identify non-essential components of the practice just
described - they were reluctant and sometimes unable to do so. When asked if they could
get the same student outcomes by only using technology, without PBL, the resounding
answer was “no.” And when asked if they could achieve the same learning outcomes with
only PBL, without technology, they explained that technology was the “invisible tool”
that improved student learning and how using technology “is definitely a factor in
inquiry.” Teachers have a clear understanding of the purpose of technology in the
classroom--to improve instruction and learning outcomes--not the use of technology for
the sake of using technology. So, each of these small pieces appear to create one cohesive
“practice” at Manor New Technology High School.
Qualitative Analysis
It is evident that the “practice” at Manor New Technology High School changes
the trajectory of many of the students’ lives. During a classroom observation another
visiting adult questioned several students as to whether they were glad to be at Manor
New Technology High School and how it compared to their experiences from middle
school. One chemistry student urgently exclaimed “This school has changed me…for the
better. Before, I was always getting into trouble.”306 School culture is of upmost
importance, creating the “buy-in” for students to become highly engaged in schoolwork
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and to take ownership for their learning.307 Outwardly, this culture is evidenced by
“respect for each other’s opinions” and a “clean school,” as students come to view the
campus “as their house.”308
Teachers with teaching experience in traditional high schools remarked how
project-based learning improved critical thinking skills over the traditional classroom.
One teacher insisted that PBL required students to work harder than the traditional
classroom, and yet they were engaged and willing to do so, supporting what the
researchers found from math students in Maine, that educational technology related to
“hard fun.”
Thirteen of 28 teachers participated in the online survey that can be located in the
appendix. Most survey respondents (60 percent) revealed that PBL was important for
achieving higher-order thinking through technology integration. Ninety-one percent of
the survey respondents believe that both PBL and interdisciplinary coursework directly
leads to higher-order thinking, while only 27 percent believed the use of computers
directly leads to higher-order thinking.
This idea of “hard fun” may parallel what is happening for teachers at Manor New
Technology High School as well. It was difficult to determine whether integrating
technology into PBL was more engaging for the students or for the teachers. Teachers coteach and constantly challenge their peers to learn and do more with regard to technology
integration. A palpable excitement exists in the classroom. This mirrors recent findings
by the Institute of Education Sciences that indicate a teachers’ satisfaction of the
instructional approach shows statistically significant improvement with professional
development for project-based learning.309
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Much of the training for immersion is acquired on-the-job, in the classroom.
Teachers model what high-functioning learning teams look like. Manor does not provide
any district-led professional development for technology integration. In fact, while
integration specialists, called Coaches, are available at Manor New Technology High
School, the teachers did not seem to rely on nor utilize them. And the teachers that were
interviewed indicated that they had received no training from the school district upon
receiving their computer. Instead, teachers rely almost entirely on peer-to-peer mentoring
for educational technology integration.
Half of the teachers who participated in the online survey enrolled in teaching
certification programs that included training in educational technology. One hundred
percent of the respondents considered themselves “reform-minded.” While two-thirds of
the respondents considered themselves proficient in use of educational technology to
improve learning outcomes; when asked, “Have you received sufficient professional
development and peer mentoring at Manor New Technology High School to consider
yourself proficient with integrating technology for learning?”, 92 percent of teachers
agreed that they did. But surprisingly, the teachers indicated that they preferred additional
formal professional development training in technology integration than what they were
currently receiving. Over 80 percent of the Manor New Technology High School teachers
who took the online survey wanted eight or more hours of professional development;
while 64 percent of the teachers claimed they received less than eight hours of
professional development a year. This mirrors what teachers across the nation indicated
as discussed in Chapter Two. But the teachers at Manor New Technology High School
seem to want this additional training to specifically enable them to address 21st Century
competencies. When asked how much training would be required for educational
technology in a traditional classroom, their responses changed completely. Most of the
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teachers considered less than eight hours sufficient if technology is simply used to
enhance the student learning in the traditional school model.
Manor New Technology High School has a modified weekly schedule that
incorporates peer-to-peer training, called Critical Friends, for technology integration. On
Mondays, students arrive at 10:30 a.m., allowing teachers the first two and a half hours in
the morning to volunteer and explain their newest project thoroughly to the group and
show the grading rubric they will use. The rubric is tied to the Texas curriculum
standards. Afterwards, their peers offer “I like” statements in support of the portion of the
lesson plan that resonated with them, and then offer “I wonder if” statements intended to
improve the lesson, interconnect the lesson to their content area as they see connections
to how the material fits into their subject, and offer ways to minimize the failure rate of
technology integration. With such a large number of new teachers, Critical Friends
meetings are a powerful method for minimizing the failure rate of technology integration
and to “catch” inexperienced teachers by identifying where students may encounter
difficulties and to adjust the expectations of overly ambitious teachers. Teachers spend
over 70 hours a year on lesson improvement and technology integration in the Critical
Friends meetings.
Analysis of the online teacher survey revealed that most teachers have students
use educational technology for the following: to conduct research (92 percent); to
develop and present multimedia presentations (92 percent), to correspond with others (82
percent); and to prepare written text (75 percent). Only a third of the teachers used
educational technology to learn or practice basic skills, and only 17 percent used
educational technology to solve problems, analyze data, or perform calculations. Unlike
how most high-poverty schools across the nation use educational technology to support
the lower-order thinking skills in Bloom’s taxonomy,310 the weekly Critical Friends
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meetings held at Manor New Technology High School ensure that investments in
technology leads to deeper learning and higher-order thinking skills. Figure 4.7 below
shows the advancing levels of thinking as described in Bloom’s taxonomy. Creating is
the highest-order thinking level.

Create	
  
Evaluate	
  
Analyze	
  
Apply	
  
Understand	
  
Knowledge	
  

Figure 4. 7: Bloom’s Taxonomy; Source: American Psychological Association (Revised,
2001).
The “soft skills” of oral communication, teamwork, collaboration and work ethic
are highly important to employers as they determine which applicants to hire and invest
in with additional training. New Tech students make 62 presentations a year. The culture
of trust and respect allows students to successfully practice these 21st Century skills. And
it shows. The students at Manor New Technology High School “knock your socks off”
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when you engage with them and watch their presentations. They are confident,
professional, and communicate easily and politely with adults.
There are challenges. Maintaining a one-to-one student-to-computer ratio is not
easy. The first purchase of computers was funded with bond monies. This solution is one
that many other districts have been forced into, in order to “afford” technology purchases.
But taking on debt to purchase technology has one very significant drawback for districts:
the timeline for payment of the bond does not match the lifespan of the technology.
Thereafter, corporate sponsorshipsxviii have sustained the program and added computers
as the student population at Manor New Technology High School has grown. Computers
are not standardized throughout the building; they are mixed throughout each classroom.
Dell and Apple computers sit side-by-side. Some classrooms have laptops, and some
have desktops, depending on the applications needed for the course. In fact, because of
the inability to sustain the one-to-one ratio, students do not have “ownership” of the
computers, they are considered community property and move easily from student to
student and from classroom to classroom.
Technical repair and replacement is not necessarily timely. Several SMART
boards are not in working order. One innovative teacher made his own interactive
whiteboard with steel cans that are attached to his whiteboard holding whiteboard
markers. Survey results indicate that teachers thought the most important type of support
to ensure a sustainable program of immersion over the long run was having a technical
support expert located on the campus to keep computers working. Manor New
Technology High School now allows its students to bring their own computers to the
campus. Superintendent Andrew Kim believes “school districts shouldn’t be in the
xviii

Corporate sponsorships can be found on their website. Online. Available:
http://www.manorisd.net/newtech/Partner.html. Accessed: March 22, 2011.
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business of hardware.”311 Instead, Kim sees students bringing their own technology to
school as the solution for scaling educational technology.312
Another major challenge to Manor New Technology High School is that schools
are not typically judged by their ability to instill 21st Century skills that are difficult to
quantify. Schools are judged by how their students perform on state-level assessments.
When asked during the key informant interviews what the ongoing challenge was with
educational technology immersion, the answer the teachers and Superintendent Andrew
Kim gave always came back to the TAKS test. Sixty-four percent of the teachers taking
the survey agreed, “TAKS testing and student pass rate is very important to me and
drives instruction in my classroom.”
So do teachers have students practice and prepare for the TAKS test like teachers
at a traditional school? Yes and No. During one site visit in March (prime season in
traditional classrooms for focusing on practice TAKS tests), students in one Biology class
were given concepts, identified by the teacher, that they needed to brush up on for the
TAKS tests. The students researched in pairs on the computer and discussed the content.
They were not taking practice tests that are available from the Texas Education Agency
website. They were studying in a way that was practical yet true to PBL, not studying
testing strategies and working practice problems as is typical throughout the state in
traditional classrooms.
The following section investigates student outcomes of the “practice” at Manor
New Technology High School. Much can be learned from analyzing data, but numbers
also have a way of masking the importance of culture and positive change in student
trajectory.
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Quantitative Analysis
Academic Achievement
Manor New Technology High School graduated its first class of seniors in May
2010. Ideally, a researcher could tease out the change in student trajectory with an
experimental approach that compares the postsecondary outcomes of the students who
won the lottery and attended Manor New Technology High School with the outcomes of
those students that lost the lottery. The experimental approach is considered the “gold
standard” in the field of research. Unfortunately, due to time and financial constraints,
only comparisons between the two high schools in Manor ISD will be made in this report
as student progress through grade levels.
Manor New Technology High School received honor by the State of Texas with
Gold Performance Acknowledgements, for the 2009-2010 school-year, in the following
areas: Attendance, Advanced Academic Courses, and Commended Performance on
Social Studies.313 Data regarding the graduation rate and the four-year longitudinal
completion rate will not be available until June 2011, when the ninth-graders, who
opened the campus, graduate.xix The four-year completion rate for Manor HS was 68.9
percent for the class of 2009.314
Table 4.1, located below, compares student demographics, TAKS scores and
behavioral outcomes between students in both high schools in Manor Independent School
District. Manor New Technology High School had an attendance rate of 95.6 percent
with a zero percent dropout rate in the 2009-2010 school year.315 Manor HS, on the other

xix

Note that it is often better to conduct a rigorous evaluation of a practice on later cohorts and that
research on the first graduation class should be considered a “first look.”
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hand, had a 92.2 percent attendance rate in 2009-2010; the most recent data reveals a
dropoutxx rate of 5.6 percent (2008-2009).316

xx

For dropouts of the Class of 2012, an estimation of this cost to the Texas economy is between $6 billion
and 10.7 billion over their lifetimes. Source: Financial Allocation Study for Texas. Online. Available:
http://www.fastexas.org/background/. Accessed: May 2, 2011.
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Table 4.1:

Demographic and Academic Comparisons between Manor New Technology High School and Manor High
School; Source: Texas Education Agency (2008-2010).

Texas Accountability Rating
Grades Levels at Campus
Total Number of Students
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Ethnicity
African American
Hispanic
White
Asian
Special Populations
Economically Disadvantaged
Special Education
Limited English Proficient (LEP)
TAKS Passing Rate*
Reading/ELA
Mathematics
Science
Social Studies
Student Behavioral Outcomes
Attendance Rate
Dropout rate (Grades 9-12)
Graduation rate

2007-2008
Manor HS
Manor New
Tech HS
Acceptable
Unacceptable
9th - 10th
9th-12th
157
1,093

2008-2009
Manor HS
Manor New
Tech HS
Recognized
Unacceptable
9th-11th
9th-12th
240
1,034

2009-2010
Manor HS
Manor New
Tech HS
Acceptable
Acceptable
9th-12th
9th-12th
311
1,049

23.6%
46.5%
28.7%
1.3%

32.2%
49.1%
17.1%
1.6%

21.7%
43.8%
32.9%
1.7%

33.7%
53.3%
11.7%
1.3%

21.9%
44.1%
32.2%
1.9%

34.6%
55.1%
8.8%
1.1%

54.1%
7.6%
5.1%

59.7%
17.4%
11.5%

56.3%
5.4%
7.5%

71.7%
15.6%
14.9%

56.9%
4.2%
6.1%

79.9%
14.4%
16.6%

91%
69%
80%
95%

76%
48%
54%
81%

92%
73%
86%
97%

82%
44%
47%
79%

94%
72%
91%
99%

85%
61%
71%
92%

97.0%
0.0%
N/A

91.5%
7.3%
70.4%

96.2%
0.0%
N/A

90.3%
5.6%
68.9%

95.6%
0%
100%

92.2%

Manor New Technology High School surpasses Manor HS in terms of instilling
foundational knowledge in all four core-subject areas. Figure 4.8, below, compares
TAKS scores between the high schools in Reading/English Language Arts, Mathematics,
Science and Social Studies for Texas state assessments administered in the spring of
2010, for all grades level tested in each subjects.317,318 Clearly, Manor New Technology is
creating important gains in Science over Manor HS for similar students.

Comparison of TAKS Pass Rates Between Manor New
Technology High School & Manor High School	
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Technology HS	
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60%	
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Figure 4.8: Comparison of TAKS Passing Rates Between Manor New Technology High
School and Manor High School, Grades 9-11; Source: Texas Education
Agency (2010).
Student outcomes of TAKS scores also indicate Manor New Technology High
School is successful in improving foundational knowledge in all four of the core subjects
of English/Language Arts, mathematics, science, and social studies over successive years.
Moreover, a closer look at the impact of Manor New Technology High School’s
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“practice” across grade levels shows dramatic improvements in raising students’ TAKS
passing rates, particularly in mathematics and science.
Graphing TAKS scores for both mathematics (in Figure 4.9) and science (in
Figure 4.10), by graduating class, highlight the important gains made as students progress
through their high school career. Students at Manor New Technology High School
enterxxi 9th grade with low mathematical proficiency level. However, their mathematical
skills improve dramatically as they move up through the grade levels. By the 11th grade,
84 percent of students can pass the mathematics exit-level TAKS test on the first try.

xxi Manor

Middle School’s 8th grade mathematics TAKS pass rates were 68 percent for 2008-2009, and 59
percent for 2007-2008. Decker Middle School’s 8th grade mathematics TAKS pass rate was 61 percent for
2008-2009 (first year of students). Source: Texas Education Agency Academic Excellence Indicator
System (2009). Online. Available: http://ritter.tea.state.tx.us/perfreport/aeis/2009/index.html. Accessed:
May 6, 2011.
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Passing Rates for TAKS - Mathematics	
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Figure 4.9: Passing Rates of TAKS at Manor New Technology High School for
Mathematics, All Grade Levels; Source: Texas Education Agency (20082010).
Students at Manor New Technology High School already have achievedxxii
significant levels of proficiency in science by 10th grade. Yet these students continue to
make strides their junior year with 94-95 percent of students passing the exit-level
assessment in science.

xxii

Manor Middle School’s 8th grade science TAKS pass rates were 62 percent for 2008-2009 and 45
percent for 2007-2008; Decker Middle School’s 8th grade science TAKS pass rate was 52 percent for 20082009 (first year of students). Source: Texas Education Agency Academic Excellence Indicator System
report (2009). Online. Available: http://ritter.tea.state.tx.us/perfreport/aeis/2009/index.html. Accessed: May
6, 2011.
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Passing Rates for TAKS - Science	
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Figure 4.10: Passing Rates of TAKS at Manor New Technology High School for
Science, All Grade Levels; Source: Texas Education Agency (2008-2010).
Finally, Figure 4.11 examines TAKS passing rates between Manor New
Technology High School’s white and minority students. While a gap in foundational
skills achievement has persisted over time, improvements in TAKS passing rates have
been significant for Hispanic students.
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All TAKS Taken, All Grades Tested	
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Figure 4.11: Demographic Outcomes Data for Students at Manor New Technology High
School for All TAKS Taken, All Grades Tested; Source: Texas Education
Agency (2007-2010).
College- and Career-Readiness
The Central Texas Student Futures Project, longitudinal research led by
Christopher T. King, Director of the Ray Marshall Center, regarding the contributing
factors to direct 4-year college enrollment, has determined that enrolling in four years of
English/ELA, mathematics, science and social studies increases a graduate’s chance of
direct-to-college enrollment by 345 percent, and is especially important for Hispanic
students.319 Attention to college preparedness is especially important for Manor
Independent School District’s minority students, because the Central Texas region has the
lowest enrollment rate for Hispanic malesxxiii (27.3 percent) among ten Texas regions.320

xxiii

African American males in Central Texas have a college enrollment rate of 39.8 percent, which is just
under the state average of 40.2 percent.
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Manor New Technology High School had 100 percent of their 2010 graduates
meet the Recommended High School Plan; more over, 20 percent of the seniors
graduated under the Texas’ Distinguished Achievement plan.321 Seventy-three percent
(sum of Recommended and Distinguished Achievement) of Manor High School’s seniors
graduated under Texas’ 4x4 curriculum in May 2009. Table 4.2, below, contrasts
multiple measurements of college-readiness between Manor New Technology High
School and Manor HS. Evidence indicates that Manor New Technology High School is
more successful at preparing its students to enter postsecondary education.
A greater percentage of students at Manor New Technology High School are
earning Commended Performance scores on all four TAKS subjects and a greater
percentage of students are meeting the Texas Success Initiate components for English and
mathematics.xxiv The most remarkable contrast in Commended Performance scores is in
science; Manor New Technology High School’s Commended Performance science scores
have been 7-12 times greater than Manor HS over the past two years, and are double for
the other three subject areas. The majority of Manor New Technology High School
students meet the Texas Success Initiative’s higher education standards in ELA (51
percent) and in mathematics (65 percent); At Manor HS, only 37 percent of students met
the higher education component in ELA, and 39 percent met the higher education
component in mathematics.

xxiv

The Texas Success Initiative (TSI) component measured by TEA identifies the percent of the student
body that meets the Higher Education Readiness Components in reading writing and mathematics. Students
can meet the TSA standard in one of three ways: by meeting a TAKS threshold score in English III or
Algebra II; a minimum SAT score in the subject area; or a minimum ACT score in the subject area. Source:
Texas Higher Education Coordinating Board, Texas Success Initiative (TSI) Report of Student
Performance: 2007-2008 High School Graduates Enrolled in Texas Public Higher Education in Fall 2008.
(2008). Online. Available:
http://www.thecb.state.tx.us/reports/PDF/1981.PDF?CFID=5262357&CFTOKEN=55777455. Accessed:
March 30, 2011.

95

Table 4.2:

Indicators of College-Readiness; Sources: Texas Education Agency (2008-2010), Texas Higher Education
Coordinating Board (2008-2010), Austin Chamber of Commerce (2011).
2007-2008
Manor HS
Manor New
Tech HS
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TAKS Commended Performance*
Reading/ELA
Mathematics
Science
Social Studies
College Readiness
Texas Success Initiative - English
Texas Success Initiative - Mathematics
Recommended/Distinguished Program**
College Ready Graduates - Eng Lang Arts
College Ready Graduates - Mathematics
College Ready Graduates - Both Subjects
Advanced Course/Dual Enrollment
AP/IB Examinees Tested
AP/IB Scores >= Criterion
Taking SAT/ACT
SAT/ACT At/Above Criterion
SAT Score - Average
ACT Score - Average
Student Outcomes
Texas Common Application Completion
Direct-To-College Enrollment
4-year Institution
2-year Institution
Students Not Trackable; Not Found

2008-2009
Manor HS
Manor New
Tech HS

2009-2010
Manor HS
Manor New
Tech HS

34%
25%
18%
36%

13%
8%
5%
19%

20%
17%
28%
57%

12%
5%
4%
19%

26%
19%
25%
52%

11%
9%
2%
24%

N/A
N/A
N/A
N/A
N/A
N/A
0.7%
N/A
N/A
N/A
N/A
N/A
N/A

49%
39%
81.8%
43%
49%
31%
18.3%
33.2%
15.4%
77.0%
8.8%
863
18.1

60%
60%
N/A
N/A
N/A
N/A
80.8%
2.4%
N/A
N/A
N/A
N/A
N/A

46%
37%
73.0%
52%
43%
29%
19.6%
37.9%
10.1%
61.8%
14.5%
867
18.4

51%
65%
100%

37%
39%

N/A
N/A
N/A
N/A
N/A

42.5%
18.8%
23.8%
42.5%

N/A
N/A
N/A
N/A
N/A

39.7%
22.1%
17.6%
60.3%

50%

904
N/A
80%
69.2%
53.8%
15.4%
30.8%

42.6%
21.6%
20.9%
23.5%

However, student outcomes data does reveal a disparity between white and
minority students in preparing students for college. Figure 4.12 shows TAKS
Commended Performance scores for each demographic by subject, for all grade level
tested. In all four core-subject areas, a greater percentage of white students, than minority
students, have met state standards for college-readiness.322
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Figure 4.12: Percent of Students Receiving Commended Performance Scores on TAKS
for Each Course, All Grade Levels Tested; Source: Texas Education Agency
(2010).
And yet, as mentioned above, a significant key to postsecondary success is
enrolling in rigorous coursework in high school.

323

Students who enroll in rigorous

coursework are more likely to have success in higher education in terms of enrollment,
persistence and completion. Manor promotes rigor on two fronts: students enrolling in a
greater number of science and engineering courses than is typical at traditional high
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schools, and a focus on dual enrollment. Student enrollment rates in advanced
course/dual credit courses are very different at the two campuses. Approximately 81
percent of graduating seniors at Manor New Technology High School completed
advanced coursework325 – a significant portion of these courses earned college credits
because of New Tech Network’s emphasis on dual enrollment. However, less than 20
percent took rigorous coursework at Manor HS.326
All 11th graders complete a written composition as a component of their exit level
TAKS tests. Scores of three and four indicate college- and career-readiness by TEA.
Figure 4.13 below compares writing proficiency of students between the high schools.
Over 50 percent of students graduate from Manor New Technology High School collegeand-career ready in writing skills.
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Figure 4.13: Comparison of College/Career Writing Competency between Manor New
Technology High School and Manor High School, 11th Grade TAKS
Writing Composition; Source Texas Education Agency (2010).
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Schools that have systematically addressed barriers to access have been able to
increase direct-to-college enrollment rates.327 Among these barriers are financial aid,
college application completion, and taking national standardized tests. The weekly
college information seminar at Manor New Technology High School seeks to overcome
these barriers. And it appears to be working. Manor had an 80 percent submission rate for
the online Apply Texas Common Application for the 2009-2010 school year, the third
highest ranking among all high school campuses in the 5-county Central Texas area
averaging a 53 percent submission rate.328 As of December 2010, Manor New
Technology High School had the second highest submission rate for the Common
Application for the graduating Class of 2011 in Central Texas.329 Moreover, the average
SAT score for the Class of 2010 at Manor New Technology High School was 904,
compared to 867 for Manor in 2009.xxv Likely, the differences in college-preparedness
between students at these campuses are due to course selection and teachers’ expectations
regarding college enrollment.
Workforce Development
The most recent data from the annual “Survey of Graduates,” conducted through
the Central Texas Student Future’s Project, reveals the graduating seniors of Manor
Independent School District, for the Class of 2010, appeared to have a greater interest in
pursuing careers related to Engineering and the Health Sciences,xxvi than students from
across Central Texas. Thirty-eight percent of the graduating seniors in the school district

xxv

SAT and ACT scores for 2010 were not publically available at time of publication. Information
regarding Manor New Technology High School’s SAT score was given directly to me. Less than six
students took the ACT in 2010 at Manor New Technology High School. Therefore, scores are not included
in this report in order to protect the privacy of the students.
xxvi Data on students’ interests in pursuing either Computer and Information Sciences or Natural Sciences
and Mathematics were not publically available due to privacy concerns because six or fewer graduating
seniors indicated interest in these fields.
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were interested in Engineering and the Health Sciences compared to the Central Texas’
average of 29 percent.330
Most of the students of Manor Independent School District indicated feeling “well
prepared” in “Teamwork” and “Creative Thinking” by their school. In fact, out of 11
districts, Manor had the highest percentage of studentsxxvii that felt their district “well
prepared” them in the knowledge and skills of “Teamwork.”
Scaling Immersion throughout the district
In 2009, Manor ISD created the Think Forward project-based learning institute as
a means of training teachers at other Manor campuses about project-based learning and
how to integrate technology into their lessons. Teachers attend one-week of professional
development at Manor New Technology High School and create a lesson, grading rubric
and entry document to take back to their classroom. Additionally, the trained teachers
take with them 4-5 laptops, 5 iPads, 5 iPods, and a SMART board, which is an interactive
whiteboard.331 Think Forward has become a profit-generating program for the district.
Teachers outside the district are invited to attend the Think Forward institute, and many
of the teachers for New Tech high schools across the nation come to Manor New
Technology High School’s Think Forward training program for project-based learning.
The Think Forward institute has developed into a vital component for scaling the
“practice” at Manor New Technology High School throughout the district.
Superintendent Andrew Kim and Principal Steven Zipkes envisioned a scaling strategy
targeting the 4th and 5th grades – counting on the fact that parents and students would
insist on carrying PBL and technology integration into the two middle schools in the
xxvii

Roughly, one-fifth of student respondents could be expected to have attended Manor New Technology
High School. But considering that teachers at Manor High School (this will be discussed in the following
section) have begun to receive training in PBL, it is likely that competencies in these areas have been
strengthened across the district.
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district. Approximately, 50 elementary school teachers have been trained to date at Think
Forward. Quite unexpectedly, teachers from Manor High school also became interested
in the transformational nature of the model. Around twenty teachers at Manor High
School have been trained at Think Forward bringing the total to approximately 70
teachers. These teachers are described by Steven Zipkes as the “tipping point” for scaling
the transformation throughout the district. Superintendent Kim recommends that districts
think “inside the box” as they scale technology immersion throughout their district.332
This means using what they already have, their resources and their culture, to rewire
processes that lead to improved student learning.
Lessons Learned
One of the most important lessons learned by Manor ISD is that the rigid
expectation of a one-to-one student-to-computer ratio can be a significant barrier to
sustainability and to scalability. By adopting a broader and flexible definition of
technology immersion - one that includes interactive whiteboards, the sharing of
computers, and allowing students to bring their own technology (including cell phones
and tablets) into school from home – a district is better able to roll with the punches and
get through normal economic and structural turbulence.
Building in time for peer-to-peer support of technology integration improves
teaching and provides the structure necessary to ensure deeper learning is attained while
minimizing the risk of failure.
The district’s motivation for moving toward technology immersion was never
about cost savings. The district was motivated to improve teaching. Superintendent Kim
relates technology to instruction stating, “form follows function.” Meaning a district
needs to first articulate its theory about how kids learn, and then determine what kind of
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educational technology is needed in the classroom and how educational technology
should be used to support the learning.
School districts must become creative in how they fund technology. Manor ISD
utilizes the federal E-rate program that subsidizes Internet access based on the percentage
of students qualifying for the National School Lunch program. Manor ISD relied on bond
revenue for initial technology purchases. This action solidified the communities’
commitment to the endeavor of workforce development and acted as a signal to the
business community to locate in Manor.xxviii The district has since shifted to relying on its
business partners for replacement purchases. Importantly, building sector-based
relationships with high-tech industry has brought financial support to the district thereby
sustaining the program and weaving workforce development tightly into district
practices.

xxviii

Selling bonds to purchase educational technology was a necessary commitment to attract Samsung to
locate in Manor.
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Chapter Five. Findings and Recommendations for Taking Technology
Immersion to Scale
Translating a new vision into actual policy is a complicated affair, requiring that
businesses, workers, potential workers, political leaders, and the public recognize
human resource development as essential to economic growth and shared
prosperity. They must demand that workforce development lie at the center, not
the periphery, of the national agenda. …Business-driven needs, that is, the skill
sets demanded by long-term secular changes in the labor market, must be the
touchstone for shaping workforce development programs and services. 333
--F. Ray Marshall and Henry A. Plotkin (2010)
MAJOR FINDINGS OF THE RESEARCH
This report has sought to critically analyze the state-level policies of Maine and
Texas in order to approach the case study of Manor New Technology High School
through the lens of informing future policies regarding educational technology. The
findings from this research offer insight for creating models of immersion that will be
most successful in improving our students’ success in college and in the workplace.
Moreover, the findings provide a paradigm for determining how to approach the issue of
program sustainability for investments in educational technology.
The Definition of Educational Technology Must be Broad, Flexible, and Inclusive
Finding
Technology immersion has typically been viewed as a one-to-one student-tocomputer ratio by state-level policymakers. The state of Maine, seeking alignment of its
education system with workforce development, issues laptops to students in grades 712.334 Likewise, other states are considering how to craft transformative technology
immersion policies of their own. For example, this spring, a bill was presented in the
Ohio legislature that would give all high school students laptops for the next five years. 335
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However, educational technology includes a wide range of hardware used to
support learning in the classroom. It would be a mistake for policy makers or school
district leadership to define education technology too narrowly, or solely in terms of a
one-to-one student-to-computer rate. In doing so, an artificial barrier is created that may
keep school districts from making financial choices that lead to implementing policies of
technology immersion. A narrow definition may impede states and school districts from
adapting to the rapidly changing marketplace for technology.
Evidence
Manor Independent School District’s willingness to modify its definition of
technology immersion has made Manor New Technology High School the front-runner
within the New Tech Network in its attempt to scale technology immersion throughout an
entire school district.336 It would be less likely that Manor would attempt the scaling of
immersion across the district if they confined themselves to a rigid one-to-one student-tocomputer ratio without significant financial support from state leadership. Additionally,
their willingness to supplement the district’s educational technology with student-owned
hardware devices has leveraged the district’s capacity to build a sustainable model.
Educational Technology Combined with Project-Based Learning Supports
Workforce Development Efforts
Finding
Evidence suggests that project-based learning supported through ubiquitous
technology, with a mission of building 21st Century competencies can achieve desired
workforce development objectives. This becomes especially evident when schools
identify STEM as their primary objective.
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Evidence
Research conducted on the Maine Learning Technology Initiative found that
improved access to technology, through state-issued laptop computers, was insufficient to
increase their middle school students’ interest in STEM subjects. Nor did improved
access to technology alone affect high school students’ preference for pursing STEM
careers.337
The most recent evaluation of the Texas STEM initiative documents how
implementing a model of immersion tied with project-based learning improves
foundational knowledge in the core subjects. Moreover, this case study of Manor New
Technology High School and its parent organization, New Tech Network, lays out how
this model also improves college- and career-readiness.
Instructional benefits of immersion also include improvement in 21st Century
skills and greater depths of learning. Eighty-nine percent of the middle school teachers of
the Maine Learning Technology Initiative asserted, “I am able to explore topics in greater
depth with my students when we use the laptops,” and 88 percent of the teachers stated,
“I am able to teach some types of content and skills more effectively using laptops.”338
Immersion also led to an increase in the quality of student work and students claimed
they also benefited from technology immersion, including the “ability to integrate
information from multiple sources.”339
Modifying the weekly class schedule to allow for interdisciplinary courses may
improve the rates of return on investments in technology. Teachers at Manor New
Technology High School believed interdisciplinary coursework directly led to higherorder thinking skills. The capacity to transform learning practices in the classroom
increases when all three—interdisciplinary coursework, project-based learning, and
immersion—are combined. The primary benefit of doing so is the creation of a “T”-type
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workforce that enables area businesses to remain competitive in the knowledge economy
and drives regional economic growth.
Purpose-Driven Use of Educational Technology Improves Program Sustainability
Finding
District level buy-in of educational technology is necessary before efforts of
scaling promising practices of immersion can be successful. A clear understanding that
educational technology leads to improvements in Total Technology Skills and
foundational core-subject knowledge, as well as better outcomes for students as they
enter college and the workplace must precede state efforts of expanding immersion
initiatives.
Evidence
Much of what was learned in the Texas Immersion Pilot was that schools did not
have a pedagogical model for ensuring that investment in educational technology deepens
learning for improved student outcomes. As a result, the technology lacked a specific
purpose, making it extremely difficult for schools to commit the resources necessary to
sustain the model of technology immersion over the long run. More over, because the
districts did not have a clear articulation about how a student’s learning improves when
they are able to take their computers home with them, the districts were not compelled to
sustain the one-to-one student-to-computer ratio that enabled student “ownership” of the
hardware.
In comparison, New Tech Network has created a sustainable model of immersion
with a clear, and purposeful use of how educational technology supports learning and
improves student outcomes. Likewise the Maine Learning Technology Initiative created a
sustainable model of technology immersion. Maine was able to scale immersion across
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grade levels and achieve high commitment levels from schools, because of the state’s
understanding of how technology immersion supports workforce development efforts.
Professional Development for Technology Immersion Must be Continuous, On-Site,
with Intentional Focus on Higher-Order Thinking Skills
Finding
Professional development for technology immersion should be continuous, and
embedded within a school’s framework. The intentional focus of professional
development must support student development of higher-order thinking skills.
Professional development and peer-to-peer mentoring to improve teaching practices, and
to support educational technology integration, are critical for ensuring sustainability and
for maximizing the return on investment in educational technology.
Evidence
Highly skilled and highly qualified teachers are required in the 21st Century
classroom. Approximately half of the states have already made technology proficiency a
requirement for licensure.340 All of the state-level immersion programs discussed in this
report recognized the importance of professional development and made it an integral
part of their initiatives. Research of the Maine Learning Technology Initiative found that
additional professional development, beyond what the state had already provided in
support of the technology integration, resulted in improved levels of student proficiency.
T-STEM Centers offer professional development in technology integration and projectbased learning. The T-STEM Initiative brings together research-based pedagogical
methodology to STEM Academies, connecting secondary and post-secondary institutions
in the state of Texas.
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Manor New Technology High School has modified their weekly class schedule in
order to provide continuous peer mentoring on site. The Critical Friends group has played
an important role in challenging and motivating teachers to adapt their lessons to employ
higher-order thinking skills.
In support of creating high quality teachers, Manor New Technology High School
utilizes a performance pay schedule. The teachers get paid more, but they are content
experts, and are expected to continually improve their teaching capabilities. Creating a
working environment where teachers are active learners and are building technical
expertise and communication skills, while being rewarded for doing so, has the potential
to re-professionalize the career of teaching.
Longitudinal, Multi-Year Evaluation Horizons are Necessary to Capture the
Benefits of Investments in Educational Technology
Finding
With immersion programs, many years of implementation are needed in order to
achieve and measure the full range of benefits in terms of academic achievement. Both
the Texas High School Project and T-STEM Centers present examples for how build
capacity for researching educational technology.
Longitudinal research should encompass employment data to show educational
technology supports workforce development. These studies should target employment
levels, wage rates, and the availability of Unemployment Insurance.
Evidence
Information and Communications Technology literacy, combined with 21st
Century competencies improves rates of college enrollment. Triangulation of the research
from multiple sources within this report indicates that technology integration drives
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improvements in reading, engineering, and the sciences. Additionally, technology
integration may drive impressive gains in mathematics as found in Manor New
Technology High Schools and the Texas STEM Initiative. Further research regarding
how educational technology affects students’ proficiency in mathematics and writing is
needed.
Student outcomes data from Manor New Technology High School reveals that
entering 9th graders, who under-performed in mathematics and science in the 8th grade,
achieved remarkable improvements over similar students at Manor High School who did
not participate in a program of technology immersion. In fact, students at Manor New
Technology High School were able to “catch up” with the average Texas student by 11th
grade after several years of high-quality instruction.
Research findings for the Maine Learning Technology Initiative revealed that
middle schools, having been provided laptops seven years earlier than the participating
high schools, were more frequently using personal laptops for a) student learning during
class time, b) adapting activities to student’s individual needs, c) assessing students and
assigning grades, often referred to as summative assessment, and d) assessing students
and informing teaching practices, referred to as formative assessment.341 Impacts from an
educational reform of this magnitude are not typically measurable within two years of
implementation. Findings of the high schools in Maine should be considered preliminary,
as the high schools are likely to improve their methods of technology integration over
time. In several years, researchers should conduct a similar study of the Maine Learning
Technology Initiative to compare of how students and teachers use educational
technology in the classroom, across high schools that have adopted the one-to-one laptop
model, and those that did not, in order to quantify how the integration of educational
technology at the participating Maine high schools has impacted student learning.
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Traditional Textbooks are Less Relevant in 21st Century Classrooms
Finding
Adopting innovative strategies to enable student learning to become applied, such
as designing multidisciplinary courses and project-based learning, rely heavily on strong
state curriculum standards and high levels of teacher creativity and competency.
Qualitative analysis of Manor New Technology High School reveals that traditional
textbooks, those that present core content in linear, sequential fashion, without
developing cross-cutting and interdisciplinary relationships, do not add value to
classroom instruction where instruction, such as project-based learning, is led by inquiry.
More over, traditional textbooks are a high barrier wall that is keeping states from being
able to transform classroom practices. Texas’ recent policy changes that increase capacity
for developing modular units of curriculum hold promise for scaling inquiry-led
instruction where educational technology is the “invisible tool.”
Educational technology replaces textbooks as the instructional resource for the
21st Century classroom. Yet most school districts do not have a viable, long-term funding
stream for the educational technology that is required to “transform” their classrooms.
Many school districts rely on short-term grants to fund educational technology that may
not be renewed, eventually affecting the sustainability of immersion. Many districts have
to sell one-time, long-term bonds that are mismatched with the lifespan of an investment
in educational technology. These challenges present barriers to school districts hesitant to
make transformational changes district-wed without a long-term funding stream for
technology. The funding of educational technology is an important policy question and
will become increasingly urgent to act upon.

110

Evidence
Teachers at Manor New Technology High School have a class set of hardcover
textbooks in the classroom at all times for teacher and student reference, but they are
rarely used. Students are not interested in them when given a choice to look up
information either on the computer or the textbook. One teacher at Manor New
Technology High School estimated that only five percent of her students ever choose to
conduct their research with a textbook. Manor New Technology High School teachers
found the textbooks especially useful for themselves in identifying the most important
concepts to cover when designing projects. Additionally, teachers utilized the class set of
textbooks when they were “in a crunch for time.”
Many schools nation-wide are moving toward project-based learning in an
attempt to emulate the 21st Century classroom. Therefore, now, more than ever, collegeand career-ready standards must be created and adopted in all four core-subject areas to
ensure teachers across the nation are preparing all students for postsecondary success.
Across the nation, curriculum units are increasingly becoming “modular” and
available electronically. New Tech Network offers its teacher NTN Echo as a platform to
share modular curriculum. Individual states recognize this shift as well. Many are moving
toward open source and electronic textbooks, and platforms for sharing curriculum in an
effort to build flexibility into their educational system. Texas’ Project Share directly
meets the growing need to create and share modular curricula.
Sector-Based Collaboration Builds Capacity For “Transformational” Change
Finding
Collaboration between school districts, businesses, chambers of commerce, the
state and local government, and higher education, is critical to the process of creating
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policies, incentives and support structures for moving our classrooms into the 21st
Century. District partnership with businesses and foundations build capacity for the
transformational change that leads to broader choices for individuals and improves the
local and state economy. Partnerships may be used as a source of funding educational
technology and well as developing internship opportunities, and creating processes that
build applied connections of content to the local economy.
Evidence
Manor New Technology High School provides an exemplar as to what this type
of collaboration looks like and the kinds of benefits that may be derived from
partnerships. Not only do local businesses help with financial support, but they have
become an important part of helping students build 21st Century competencies. They
volunteer their time regularly to lead Manor New Technology High School’s awardwinning First Lego League robotics team, provide internship opportunities, and evaluate
student projects and presentations. Manor New Technology High School’s collaboration
stretches out to engage local colleges and universities and ultimately improves their pool
of potential expert teachers seeking employment at the school.
The success of the New Tech Network in Ohio, Indiana, and Michigan
exemplifies how aligning state policies with resources can re-direct bureaucratic
institutions to shift their primary organizational objectives toward 21st Century
competencies in order to reinvigorate the economy.
POLICY IMPLICATIONS AT THE STATE LEVEL
Modify Textbook Adoption Policies to Provide Streamlined and Flexible Funding
The provision of a dependable funding stream for funding educational technology
must be of top priority. In order to do this, policy makers must loosen textbook adoption
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policies. The requirement that each student own a hardcover textbook for each course is
less relevant as policymakers reorient schools toward research and self-directed learning,
where teachers play the role of facilitator. State education systems have relied on the
bureaucratic approval of linear traditional textbooks, which present curriculum in
sequential units, as a sort of insurance policy, to ensure quality teaching in classrooms
across the state. However, transformation of our classrooms designed to support an
economy that relied on manufacturing into classrooms into 21st Century classrooms that
support innovation and creativity required to support economic growth in the knowledgebased economy requires states across the nation to eliminate rigid textbook policies.
Curriculum, taught through the transformative means of modular units, supports
multidisciplinary coursework and applied, project-based learning.
Funding for textbooks must be loosened to provide for the instructional resources
required to teach 21st Century competencies. Several states, including Texas, have already
begun experimenting with innovative funding streams to enable schools to invest in
educational technology without taking on huge sums of long-term debt. Manor New
Technology High School reinforces the conclusion made in the evaluation of the TIP
program - a one-to-one student-to-computer ratio in the classroom is very difficult for a
district to sustain.
Especially important, as school districts move unevenly toward immersion, is
addressing the “digital divide.” Maine’s transformative approach gave all secondary
students student-issued laptops. But in the stretch of fiscal conservativeness that lies
before most policy makers, this may not be an option. Therefore, robust and strategic
state policy must serve students in poorer school districts that will likely move slower in
this area. Most certainly, districts concentrated with high-poverty students are much less
likely to utilize bond monies to supplement hardware supplies. Also, they are less likely
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to have families that can afford to buy their children laptops, iPads, netbooks, and other
portable hardware that can be brought into the classroom.
Adopt College and Career Ready Curriculum Standards
Instead, of relying on textbooks to promote standardization and quality, state-level
policy makers should ensure curriculum standards ensure college- and career-readiness,
and build students’ 21st Century competencies.
But aligning state assessments to career- and college-ready standards is not
sufficient. Each objective in state assessments for a particular course must be focused on
higher-order thinking skills in order to properly incentivize school districts and teachers
to utilize educational technology in ways that lead to higher levels of cognitive thinking.
The report Tough Times or Tough Choices asserts, “our testing system rewards students
who will be good at routine work, while not providing opportunities for students to
display creative and innovative thinking and analysis.”347 As mentioned in Chapter One,
state-created assessment instruments have the tendency to create barriers to transforming
the current educational system into one that builds 21st Century competencies for
workforce development. National efforts to create an ICT NAEP test and the new iSkills
test hold promise at redirecting the priorities of state policy makers.
The significance of the majority of our nation’s states adopting Common Core
State Standards (CCSS), in English and mathematics, reveals that creating CCSS in 21st
Century competencies has the capacity to transform classrooms across our nation. State
policy makers of the adopting states should encourage the development of ICT standards.
Additionally, Common Core State Standards must move quickly to develop curriculum
standards specifically for science curriculum.xxx Ample evidence exists that educational
xxx

The Common Core State Standards in English Language Arts & Literacy have been designed to support
literacy in the 21st Century. The standards incorporate scientific texts. However, they are meant to
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technology drives powerful improvements in student achievement in this subject. Since
many leaders in this nation consider science proficiency critical to economic growth,
actions to implement national science standards should be a top priority.
Redesign Rating Systems
States must re-design educational rating systems for school districts that factor in
the value of 21st Century competencies and the need to graduate students that are college
and career ready. Schools should be recognized for their success at ensuring all students
graduate ready for college and for building careers. Specifically, schools should be
evaluated by their ability to meet success with the hardest to serve students.
States must direct funding to incentivize school districts to opt towards reform.
Legislators in Texas passed a revision of the state’s rating system in order to recognize
schools for “distinction” in building 21st Century competencies.348 By diluting the power
that state assessments hold over districts to define academic success to include broader
categories that relate to 21st Century competencies, such as the Performing Arts,
Workforce, and Second Language Learning, the barriers that keep schools from moving
toward immersion are minimized. In redesigning a statewide rating system, legislators
should endeavor to strategically link schools with workforce development needs.
Develop Partnerships for Sector-Based Workforce Development
States must collaborate with local governments, businesses, chambers of
commerce, public schools, and educational service centers to develop sector-based
strategies that ensure a supply of highly-skilled workers that meet the demands of
employers in the region. Several communities throughout the United States have
“supplement” assessments in science, not to substitute for state curriculum standards in science. Source:
Common Core State Standards. Online. Available: http://www.corestandards.org/the-standards/englishlanguage-arts-standards. Accessed: May 6, 2011.
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successfully used sector-based strategies to attract new businesses into their region. Ray
Marshall and Henry Plotkin have the following to say regarding sector-based economic
growth strategies:350
First, by upgrading workers’ skills, economic developers can upgrade the quality
of industries and jobs available. This is so because industry tends to adapt to the
qualifications of workforces. Communities like Austin, Texas, for example, have
used this strategy to promote high-value-added economic development, both by
attracting outside companies like IBM, 3M, and Texas Instruments and by
facilitating the development of indigenous companies like Dell. There also is
abundant evidence that sector workforce development techniques can
simultaneously create high-wage jobs and promote emerging growth sectors
(Finegold and McCarthy, Chapter 8, this volume; Glover and King 2010).

In Texas, Governor Perry created the Industry Cluster Initiative to economic
development in 2004.351 Over 700 stakeholders have provided input into creating the
strategy and identifying the six clusters.352 “Collectively, the findings and
recommendations call for strategies to develop a skilled workforce, a competitive
education system, and an effective commercialization process for products and
technology supported by a highly efficient supply chain.”353 The following industry
clusters have been identified for their potential for high levels of growth: advanced
technologies and manufacturing; aerospace and defense; biotechnology and life sciences;
information and computer technology; petroleum refining and chemical products; and
energy.354 There are many different factors that come into play as businesses choose to
relocate, including: tax incentives, a highly skilled workforce, local public supports, and
running away from cost drivers such as welfare payments. It is important that state-level
policymakers align all the tools at its disposal to support sector-based workforce
development.
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The community college is in the unique position to “push down” college level
curriculum and skills-training into the high schools. Schurman, et al. state, “the
community college is the linchpin in the nation’s postsecondary system. It is the only
institution whose mission is explicitly directed toward serving all four areas of workbased knowledge.”355 Specifically, community colleges should seek to create one-year
vocational certificates for unmet skills in demand by employers to offer to high school
students. Dual credit coursework has shown powerful results in increasing enrollment
levels for high school students. A similar model, with a flexible, three-semester per year
schedule at the high school, would enable students to graduate with meaningful
credentials to attain high quality jobs - jobs that improve the outlook of the region’s
economic future.
Working under the assumption that investment to transform traditional classrooms
into 21st Century classrooms is directed at improving workforce development, districts
would be wise to consider implementing technology immersion and project-based
learning in the middle school years. Research conducted by Patricia M. McDonough
highlights the importance of leveraging these earlier years when students are deciding on
whether to attend college or not, and which occupation best suits them:356
Generally speaking, the predisposition stage is where a student begins to develop
occupational and educational aspirations, and this generally occurs from
elementary school age on through middle school. Research shows that most
students have some post-high school educational or job plans by the ninth grade
(Stage and Hossler, 1989). Students need to begin to develop college awareness
aspirations in the middle school years in order to take algebra, and other
gatekeeping courses in middle school, which then positions students for high
school course work that aligns well with college enrollment requirements
(Cabrera and La Nasa, 2000). Students and their families need counseling to
develop this awareness and planning, and middle schools need to raise standards
and expectations (Gullat and Jan, 2002). It is in this stage that students need to be
informed of college entrance requirements, be enrolled in a college preparatory
curriculum, be engaged in extracurricular activities, and begin to learn in broad117

brush ways about financing a college education (Cabrera and La Nasa, 2000;
Hearn and Holdsworth, 2004).

With this in mind, states should consider implementing immersion practices and
career focused secondary education in the earlier years, seeking to affect students’ choice
toward STEM careers.
Invest in Longitudinal Research of Educational Technology
Policy decisions must be soundly based on data that identifies structural supports
of educational technology. Research of educational technology should investigate
foundational knowledge in all four core-subjects in high school. Assessment instruments
that provide a basis for measuring depth of learning would be ideal for gathering the
quantifiable evidence for how educational technology deepens learning in order to
support the qualitative evidence provided through teacher interviews in several studies.
Additionally, student behavioral outcomes measurements of success such as: annual
dropout rates, completion rates for grades 9-12, attendance.
Research of educational technology should include measures relating to collegeand career-readiness, and occupational selection. These include: national assessment
scores used for college enrollment; rates of students taking advanced coursework; rates of
completion for college applications; and student interest in pursuing STEM careers.
Evaluations of how educational technology impacts workforce development must
target postsecondary student outcomes for comparative longitudinal research. To date,
states have not attempted to study how educational technology affects college enrollment,
persistence, and completion rates, and yet most states actively pursue policies of “college
for all.”
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CONCLUSION
Technology immersion in the classroom should be viewed as a state and local
investment in general education that creates a workforce for the future. In the knowledgebased economy, general education must include skill-building that supports collaboration
and provides the level of proficiency in the use of computers that is required in the
workplace. Learning practices in the 21st Century classroom need to be reshaped, to allow
creativity and innovation to prosper. The Organisation for Economic Co-Operation and
Development, in their recent report Investing in Human and Social Capital: New
Challenges urges: “More than ever education has to be seen as an investment and as a
driver of long-term growth and social cohesion. We need more and better skilled people
to ensure future prosperity in our increasingly global and diverse societies. We must start
early, take a lifelong approach and should concentrate on key competencies.”357
School districts, the customers of educational technology, have not been a part of
the national dialog on immersion,358 nor have they been adequately involved in the
policy-making process. Several states, driven by their understanding that a highly-skilled
workforce is required in order to spur economic growth, are leading the nation in crafting
technology immersion policies. Examples of their activities include: setting state
technology targets to attain immersion; creating laws which allow the use of digital
textbooks in the classroom; directing funding to allow districts to acquire technology; and
providing the hardware itself. Meanwhile, experience has shown that it is hard, really
hard, to effect real change in teacher practices in the classroom.
This report highlights several opportunities for policymakers to scale technology
immersion. First, leadership must support schools in acquiring the hardware that is
necessary to gain traction and bring to scale thriving practices of technology immersion.
This can be achieved by creating a flexible, streamlined, and robust funding source for all
119

instructional materials including hardware, software, and textbooks. This report provides
promising examples for how a state can move forward in this area.
Integrating educational technology into the classroom with a clear focus of
building 21st Century competencies more fully meets our nation’s changing labor
demands for highly-skilled, flexible, “T”-shaped workers. Professional development
should be embedded within state-level immersion policies that provide pedagogical
methods to enable our students to attain Higher Order Thinking.
Second, our states must adopt college and career curriculum standards that
support 21st Century competencies and are aligned with the computer literacy proficiency
that meets our employers’ needs. Curriculum standards must be written at level of Higher
Order Thinking in order to encourage teacher’s to use the educational technology to
evaluate and create.
Third, state policymakers must align rating systems and funding with workforce
development needs. By redesigning rating systems to incorporate 21st Century
competencies, in addition to proficiency in the core subjects, schools achieve recognition
for their efforts in changing classroom practices and buy-in for supporting changes that
must be made at the district and campus level.
Fourth, policymakers must build capacity across their state for workforce
development. New Tech Network provides a model for states regarding how to achieve
this. Schools should designate a career-oriented focus, such as STEM, and collaborate,
through partnerships, to ensure graduates leave high school with the skills necessary to
gain high-quality employment. Findings from the T-STEM Initiative, New Tech
Network, and Manor New Technology High School, indicate that a career-oriented focus
improves the alignment between secondary education and the workplace as well as with
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higher education. Having schools choose an industry-related focus addresses workforce
development needs through a sector-based approach to economic development.
Lastly, investment in longitudinal research should be expanded to capture
improvements in student outcomes with educational technology. Research should be
directed on identifying the supportive features that lead to increased achievement levels
in fundamental, core subjects. More over, research should investigate how immersion
leads to better outcomes for students when they enter college and the workplace.
Direct conversation and collaboration with school districts and teachers, in an
effort to identify their challenges and needs, is critical as state leaders devise policies to
incentivize and support technology immersion. Only by viewing the problem through the
eyes of a teacher can we transform teacher and student practices through immersion.
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Appendix A. Key Informant Interview Questions:
Principal Steven Zipkes and Superintendent Andrew Kim
Immersion
1. How was it decided to open a school modeled by the New Tech Network?
2. Why was this type of school necessary for the district?
3. What kinds of benefits did you hope to achieve by opening a New Tech Network
School?
4. What challenges did you face in the first year and how did you overcome them?
5. What ongoing challenges do you continue to face over and over?
6. What important structural supports have you put in place that enables you to
sustain immersion over so many years?
7. What important structural support have you put in place that enable you to
achieve high returns to the investment of immersion (deeper levels of learning).
8. Could your “practice” be successful without ubiquitous technology? Would you
have achieved similar results by just having interdisciplinary courses, projectbased learning, STEM, ECHS, dual credit emphasis, and small school reform
model?
9. Could technology immersion at your school and the improved student outcomes
be just as achievable without the college-going mission?
10. Is immersion viable without project-based learning model?
11. Conversely, is immersion viable without the underlying STEM focus?
12. Why open a New Tech Network campus and not simply convert Manor High
School to this model?
13. Could a school within a school model worked just as well for the students and
teachers?
14. What were the benefits for opening an entirely separate campus for immersion?
15. Why technology at MNTHS and not MHS? Has there been any desire by the
community to duplicate this model at the other campus?
16. Are there ethical considerations in continuing the traditional campus like Manor
High School that shows less optimistic student academic outcomes if you have a
program that gets better outcomes?
17. Historically there has been tension between two conflicting purposes or goals of
education: to replicate society versus workforce development. To what extent do
you see this play out in your community?
18. Does MNTHS see its mission as workforce development and lifelong economic
success?
19. Does Manor High School see its mission as workforce development and lifelong
economic success for students?

144

PBL/Outcomes/Professional Development
1. What types of support are critical for sustaining a program of technology
immersion over many years? Technical support? Financial? Professional
Development
2. Is a college-going culture at a campus necessary for sustaining a successful
program of technology immersion? Why/Why not?
3. What challenges have you encountered in sustaining the program of immersion
over many years and how did you overcome these challenges?
4. Is a 1-to-1 student to laptop ratio in the classroom important to obtain better
learning outcomes?
5. What differences would you expect in student outcomes if you chose to only
utilize computers in the classroom, versus letting students take computers home
with them?
6. How does using technology lead to deeper levels of learning?
7. Is PBL critical for obtaining Higher Order Thinking or can you achieve deeper
levels of learning by using technology, but without project-based learning?
8. What could you take out of the MNTHS immersion model and have a viable
model of immersion? ECHS? College Readiness? STEM? Project-based
Learning?
9. Describe the training new teachers receive in order to effectively use their
personal computer? How many hours?
10. What kind of ongoing teacher training for technology immersion do teachers
receive from the school district? Technology Expert? Peers?
11. Approximately how many hours of professional development do teachers at
MNTHS receive for using technology to improve learning and teaching?
12. What would the annual minimum requirement of professional development or
training for educational technology be in order to achieve a viable program of
immersion that improves learning outcomes? 2 hours? 8 hours? 33 hours? 200
hours? More?
13. Would there be a difference in this minimum requirement if teachers were not
utilizing PBL – just enhancing the traditional high school model.
14. How important are textbooks in the classroom?
15. How important are curriculum standards in the classroom?
16. How important is preparing for and passing the TAKS tests to you and the
teachers?
Scaling the Model of Immersion Throughout the District
1. Where else in your district, and in which grade levels, do you see interest in a
similar set up for immersion? Elementary level or middle school?
2. Are you attempting to scale up the model you have in place at MNTHS anywhere
else in the district?
3. What challenges to do expect to encounter and how will you overcome them?
4. How would you fund technology as you scale it across the district?
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5. How would you go about scaling up immersion to Manor’s middle schools?
6. The Maine Learning Technology Initiative started with 7th grade, then let 7th
graders take their computers with them to 8th grade and distributed new computers
to the incoming 7th graders. What are your thoughts about implementing full-on
immersion in the middle school years versus organic scaling efforts of spreading
it through the district using teachers who are interested in adapting their practices
to the PBL model?
7. Recommendations for traditional school districts who want immersion throughout
district?
8. Is scaling immersion across the Manor school district practical? Necessary?
9. Scale Incremental approach across district better/worse than magnet school
approach.
10. Which New Tech Academy approach seems to be most successful (student
outcomes) & sustainable over the long run?
11. What are the best practices you have discovered for carrying out immersion?
Funding Technology Purchases
1. How do you fund technology? Out of the operating budget or endowment
fund/grant $
2. Have you utilized “textbook allotment” savings to purchase technology for the
school?
3. Does immersion increase or decrease the total expenditure per student?
4. Why are the Total Expenditures Per Student increasing so rapidly at MHS?
5. Is the textbook allotment method of funding technology enough for the average
school district to move toward immersion? Is it transformative?
6. How does the district purchase student computers for MNTHS? Annually or in
bulk every couple of years (like Maine)?
Mechanics of Technology Use
1. Who “owns” the computers, the teachers or the students?
2. What level of immersion is at Manor HS? 1-to-1 computers in the classroom? At
home?
3. Do the students get to take them with them to the next grade level?
4. Describe the process for distributing computers to the incoming freshman.
Digital Divide
1. What are the advantages and disadvantages of letting students take computers
home?
2. Do the disadvantages outweigh the advantages and why?
3. Researchers studying the Maine Learning Technology Initiative found difference
between the students who had access to a computer at home, either their own or
their parents’ computer and students whose parents did not allow them to bring
the school-issued computers home and they were without computer access at
146

home because the parents didn’t have a computer. The differences were in Total
Technology Skills, Email Skills, Self Concept, and Attitude Towards School. Can
you see that there might be improvements in these areas for your students at
MNTHS if they were allowed to take their computers home with them?
4. Have you conducted any studies to determine the percent of students that have
access to computers and the Internet at home?
Goals for the Future
1. What	
  goals	
  have	
  you	
  not	
  met	
  at	
  MNTHS	
  in	
  terms	
  of	
  improved	
  student	
  
outcomes?	
  
2. What	
  are	
  the	
  next	
  steps	
  for	
  achieving	
  these	
  goals	
  and	
  improving	
  student	
  
outcomes	
  for	
  students	
  at	
  Manor	
  New	
  Technology	
  High	
  School?	
  
3. What	
  are	
  the	
  next	
  steps	
  for	
  improving	
  your	
  model	
  of	
  immersion	
  at	
  MNTHS?	
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Appendix B. Key Informant Interview Questions:
Teachers of Manor New Technology High School
Immersion
1. What	
  are	
  the	
  benefits	
  of	
  using	
  technology	
  in	
  the	
  classroom?	
  
2. What ongoing challenges do you face? How do you work to overcome them?	
  
3. What were the benefits of having an entirely separate campus for immersion?	
  
4. Could a school within a school model worked just as well for the students and
teachers?	
  
5. Historically there has been tension between two conflicting purposes or goals of
education: to replicate society versus workforce development. To what extent do
you see this play out in your community? 	
  
6. Does MNTHS see its mission as workforce development and lifelong economic
success?	
  
7. Does Manor High School see its mission as workforce development and lifelong
economic success for students?	
  
PBL/Outcomes/Professional Development
1. How	
  does	
  being	
  immersed	
  in	
  technology	
  transform	
  the	
  classroom?	
  
2. What types of support are critical for sustaining a program of technology
immersion over many years? Technical support? Financial? Professional
Development?	
  
3. Is a college-going culture at a campus necessary for sustaining a successful
program of technology immersion? Why/Why not?	
  
4. Is a 1-to-1 student to laptop ratio in the classroom important to obtain better
learning outcomes? 	
  
5. What differences would you expect in student outcomes if you chose to only
utilize computers in the classroom, versus letting students take computers home
with them?	
  
6. How does using technology lead to deeper levels of learning? 	
  
7. Is PBL critical for obtaining Higher Order Thinking or can you achieve deeper
levels of learning by using technology, but without project-based learning?	
  
8. What could you take out of the MNTHS immersion model and have a viable
model of immersion? ECHS? College Readiness? STEM? Project-based
Learning?	
  
9. Describe the training new teachers receive in order to effectively use their
personal computer? How many hours?	
  
10. What kind of ongoing teacher training for technology immersion do teachers
receive from the school district? Technology Expert? Peers?	
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11. How important are the weekly Monday Morning meetings to creating a viable
program of technology immersion?	
  
12. Approximately how many hours of professional development do teachers at
MNTHS receive for using technology to improve learning and teaching? 	
  
13. What would the annual minimum requirement of professional development or
training for educational technology be in order to achieve a viable program of
immersion that improves learning outcomes? 2 hours? 8 hours? 33 hours? 200
hours? More?	
  
14. Would there be a difference in this minimum requirement if teachers were not
utilizing PBL – just enhancing the traditional high school model.	
  
15. How important are curriculum standards, the TEKS, in planning your lessons?	
  
16. How important are textbooks in planning your lessons?	
  
17. Where do you find material for creating lessons?	
  
Scaling the Model of Immersion Throughout the District
1. Where	
  else	
  in	
  your	
  district,	
  and	
  in	
  which	
  grade	
  levels,	
  do	
  you	
  see	
  interest	
  in	
  a	
  
similar	
  set	
  up	
  for	
  immersion?	
  Elementary	
  level	
  or	
  middle	
  school?	
  
2. How would you go about scaling up immersion to Manor’s middle schools?	
  
3. The Maine Learning Technology Initiative started with 7th grade, then let 7th
graders take their computers with them to 8th grade and distributed new computers
to the incoming 7th graders. What are your thoughts about implementing full-on
immersion in the middle school years versus organic scaling efforts of spreading
it through the district using teachers who are interested in adapting their practices
to the PBL model?	
  
4. Recommendations for traditional school districts who want immersion throughout
district? 	
  
5. Is scaling practical? Necessary?	
  
6. Scale Incremental approach across district better/worse than magnet school
approach.	
  
7. What are the best practices you have discovered for carrying out immersion?	
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Appendix C. Manor New Technology High School Teacher Survey
Hello!
I am a graduate student at the University of Texas researching to what extent is
immersion associated with greater levels of student learning and better postsecondary
outcomes. Your feedback is important in identifying the critical supports and structures
of an immersion program that achieves these student benefits and how to ensure that it is
sustainable over time. All of your responses will be kept confidential.
This survey should take approximately 15 minutes to complete. Thank you for your
participation.
Section A. Background - Experience and Demographics
1. How many years have you worked at Manor New Technology High School?
 This is my first year.
 This is my second year.
 This is my third year.
 This is my fourth year.
2. How many total years have you been a teacher?
 This is my first year.
 This is my second year.
 This is my third year.
 This is my fourth year.
 This is my fifth year.
 I have more than five years teaching experience, but less than ten years.
 I have over ten years of teaching experience.
3. Which teaching programs have you participated in?
 Traditional undergraduate teacher education program
 Graduate teacher education program
 Alternative certification
 UTeach
 Teach for America
 Other
4. Did your program of teacher certification include educational technology
training?
 Yes
 No
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5. Would you consider yourself reform-minded?
 Yes
 No
6. Have you received sufficient professional development and peer mentoring at
MNTHS to consider yourself proficient with integrating technology for learning?
 Yes
 No
7. Would you have considered yourself proficient with technology before you were
hired at MNTHS?
 Yes
 No
8. Which ethnicity do you identify yourself as?
 Hispanic
 African American
 Asian
 White
 Other
9. Indicate your gender:
 Male
 Female
10. How old are you?
 21-25 years old
 26-30 years old
 31-35 years old
 36-40 years old
 41-45 years old
 46-50 years old
 51-55 years old
 Older than 56 years old
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Section B. Student’s Use of Technology
Select the frequency of students’ use of educational technology in the classroom for each
of the following activities.
Rarely

Sometimes

Often





































7. Solve problems, analyze data, or perform
calculations?







8. Conduct experiments or performs
measurements?







9. Develop and present multimedia
presentations?

























1. Prepare written text?
2. Learn or practice basic skills?
3. Conduct research?
4. Correspond with others?
5. Contribute to blogs or wikis?
6. Use social-networking sites?

10. Create art, music, movies, or websites?
11. Develop or run demonstrations, models or
simulations?
12. Design and produce a product?
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Section C. Immersion Practices and Outcomes
20. Which model of New Technology High School do you feel best serves teachers?
 Separate Campus
 School within a school
21. Which model of New Technology High School do you feel best serves students?
 Separate Campus
 School within a school
22. A college-going culture is critical to sustaining a successful immersion program
over time.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
23. Students learning outcomes would improve if students were able to take their
computers home.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
24. Students being able to take their computers home improves the “digital divide.”
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
25. Immersion naturally leads to Higher Order Learning, even without the practice of
project-based learning.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
17. PBL is critical for immersion to obtain Higher Order Thinking.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
8. Select any of the following that you feel directly leads to Higher Order Thinking.


 Use of
 Inter Project-  Extra
 Other
Profession
Excellent
computers disciplinar based
class time
al
curriculum
y courselearning
generated
Developm
work
by using
technology ent
9. Which of the following types of “reform” could you take out of the MNTHS
immersion model and have a viable model of immersion?

 Early
 Dual
 Small
 STEM
 Project-  Culture
CollegeCollege
enrollment
school
focus
based
of trust
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High
School

going
culture

learning
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Section D. Professional Development
9. Which of the following types of support are most helpful in terms of ensuring a
sustainable program of immersion over the long run?
 Technical  Technical  District Campus- 
 Peer
Support
support from level support level support Professional support to
development integrate
from expert
expert on the expert to
expert to
to integrate
at the district campus to
assist in
assist in
technology
technology
level to keep keep
integrating
integrating
into the
into the
computers
computers
educational
educational
curriculum.
curriculum.
working.
working.
technology
technology
into the
into the
curriculum.
curriculum.
10. What would the annual minimum requirement of professional development and
mentoring for educational technology be in order to achieve a viable program of
immersion that improves learning outcomes?
 1-8 hours
 9-16 hours
 17-32 hours
 33-75 hours
 75-125 hours
 125-200 hours
 More than 200 hours
11. Approximately how many hours of professional development and mentoring do
teachers at MNTHS currently receive for using technology to improve learning
and teaching?
 1-8 hours
 9-16 hours
 17-32 hours
 33-75 hours
 75-125 hours
 125-200 hours
 More than 200 hours
12. What would the annual minimum requirement of professional development or
mentoring for educational technology be if teacher were not utilizing ProjectBased Learning, just enhancing the traditional high school model?
 1-8 hours
 9-16 hours
 17-32 hours
 33-75 hours
155

 75-125 hours
 125-200 hours
 More than 200 hours

156

Section E. Agreement/Disagreement with Various Statements
1. TAKS testing and student pass rate is very important to me and drives instruction
in my classroom.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
2. State curriculum standards, the TEKS, are very important to me and drives
instruction in my classroom.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
3. Textbooks are very important in planning my lessons.
 Highly
 Disagree  Neutral
 Agree
Disagree

 Highly
Agree

4. Technology is a priority for the district administration.
 Highly
 Disagree  Neutral
 Agree
Disagree

 Highly
Agree

5. Teachers are sufficiently trained to integrate technology into classroom
instruction.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
6. Teachers are interested in using technology in classroom instruction.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
7. Technology infrastructure is adequate.
 Highly
 Disagree  Neutral
Disagree

 Agree

 Highly
Agree

8. Technology support for integrating educational technology is adequate.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
9. Funding for educational technology is adequate.
 Highly
 Disagree  Neutral
 Agree
Disagree
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 Highly
Agree

10. Funding for educational technology is being spent in the most appropriate of
ways.
Highly
Disagree
Neutral
Agree
Highly
Disagree
Agree
11. Use of educational technology is adversely affected by competing priorities in the
classroom.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
12. Rate the degree to which you agree that the mission of MNTHS is ensuring
lifelong economic success for students.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
13. Rate the degree to which you agree that the mission of MNTHS is workforce
development for economic growth.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree
14. Rate the degree to which you agree that the mission of MNTHS is college
readiness for all students.
 Highly
 Disagree  Neutral
 Agree
 Highly
Disagree
Agree

Thank you for participating in this survey.
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