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This article presents qualitative results of the first three years
of the New Mexico Laptop Learning Initiative (NMLLI).
Results suggest that teachers, students, and their communi-
ties support this initiative to improve student learning.
Descriptive statistics were used during year two to further
understand how the laptops were being used by students.
During year three of this study, indepth interviews/focus
groups and observations were used at one school to add
depth to understanding the NMLLI. Overall, teachers report
more creative, customized, collaborative lessons; students
are more interested in school and focused on their work;
parents have increased involvement with their student’s
education and communication with the school. Teachers also
claim to have benefited from training and were interested in
more indepth support to advance their teaching with
technology skills.

In New Mexico, the trend driving education is the fusion of economic
development. That is, education is framed with economic development to
create consensus among legislators, constituents, and business leaders—to
formulate a manageable plan of appropriating state funds in New Mexico
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public schools for laptop computers and wireless technologies. The New
Mexico Laptop Initiative was proposed by Governor Bill Richardson in
2003 to improve student learning and to advance the ideals of substantive
educational reform. Research supports this approach to improving learning:

Networked technologies offer schools access to unprecedented
amounts of information and students and teachers can communicate
with peers and colleagues that would otherwise be impossible.
Multimedia tools allow students to express more complex ideas in
more sophisticated ways. Research has clearly shown that, under the
right conditions, opportunities created by technology enhance the
learning experience (Keane, Gersick, Kim, & Honey, 2003, p. 27).

Numerous studies conclude that effective use of technology improves
writing skills, critical decision-making, problem solving, and learner
motivation (Center for Applied Special Technology, 1996; Cohen & Reil,
1989; Honey & Henriques, 1996; Mabrito, 1992; Moore & Karabenick,
1992; Naiman, 1988; Olaniran, 1994; Silvernail & Harris, 2003). Positive
effects on student achievement are reported in a study when reading and
writing are no longer exercises to be graded, but rather authentic experienc-
es for communication (Maddux, Johnson, & Willis, 1997).

The Internet has become, and will become much more so, the conduit where
education in public schools transfers the crux of curricula. The Internet is an
indispensable research tool where information from libraries and databases
are linked, and from where public schools will inevitably connect and
disperse curriculum resources.l Research involving the integration of
technology specifically with the Internet has suggested the Internet positive-
ly enhances curriculum (Gibson & Oberg, 2004; March, 2004; Meyen &
Bui, 2003; Scheidet, 2003). The augmentation of curriculum and knowledge
acquisition may be employed through a plethora of tools such as graphics
and video, perhaps making traditional methods of teaching through the text
obsolete.

The NMLLI is not only a response to the impact of technology in curricu-
lum, in addition it is a response to global competitiveness. Thomas Fried-
man (2005) has described how India and China, in particular, have ventured
in the production of technology. Speculation in the technology market
included, in many ways, the cooperation of educational systems and the
realignment of governmental systems to define the proper conditions for
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technology production (Friedman). Recent senate testimony suggested that
competition in the public schools on a global level is a national security
interest due to its potential impacts on the United States economy. The
testimony also recognized the intense global competition emanating from
China and India (Education in Global Competitiveness, 2006). However,
more troubling are the admonishments of Friedman as he suggested that the
competitive advantage of these countries is their higher populations and
potential to graduate large quantities of technologically literate intellectuals.
What this means is that counties such as China and India are producing large
pools of high-skilled and low-wage workers (Friedman, 2005).

There is a matrix of ramifications for the United States if it cannot produce
the amounts of technologically literate intellectuals it needs to sustain its
market base and global leadership in technology production. Therefore, the
NMLLI responds to a hypercompetitive global context. While the primary
focus is the improvement of education, it is supported by the need to
increase the potential for public school students to affect their socioeconom-
ic existence, and to develop a local infrastructure with a large pool of high-
skilled workers able to compete on a global scale.

The project is not without its critics. The intended outcomes of the initia-
tive, cites a recent study, which were an improved education system have
not been sufficiently quantified. The report also questions the validity of
qualitative studies in the field that have suggested positive results of laptop
projects in the United States. The report maintained:

[In a] synthesis of some 50 articles noted above concludes that few
studies have offered “research-based evidence that determines the
true effectiveness of the programs.” More often, these studies rely on
self-reported survey data about such factors as student motivation,
engagement, or organizational skills that the researchers did not
attempt to quantify. (NM Legislative Education Study Committee,
2006, p. 8)

Quantifying laptop initiatives is a complex undertaking. Should the empha-
sis be on technology skills or test material? Quantifying economic impacts
of technology initiatives perhaps will be equally complex. Quantitative data
as mentioned in the previously cited report would be most appropriate in
cases where hybridization occurred between technology standards and
curriculum standards. Year-to-year standard test scores may not be appropri-
ate. In New Mexico, a new statewide reporting system, the Student and
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Teacher Accountability Reporting System (STARS) is now being imple-
mented (New Mexico Legislative Education Study Committee, 2006). It is
unclear as to the type of data the STARS system will be used to report. The
New Mexico Public Education Department has also requested that schools
begin to collect additional data. If this information indeed is collected, it is
undeterminable whether it will be subject to public scrutiny.

Currently, reliable evidence is emerging from qualitative interviews and
focus group data, survey data, and financial data from laptop initiatives. The
alleged self-reported survey data has been useful for demonstrating a
sociocultural trajectory. For instance, described next are survey results for
three schools participating in the laptop initiative in relation to the frequency
of Internet and computer use in the classroom. It describes a cultural
transformation underway in teaching and learning.

The NMLLI has had its share of challenges and risks. It is the position of the
researchers that the potential benefits to the students outweigh the risks and
challenges in the NMLLI. For educators and politicians, more important
than the idea of economic development, should be the justification that
students learn to use computers to keep pace with the digitization of society.
In other words, learning modernized computer systems should be necessary
as a means for students to sustain themselves, whether the economic
infrastructure is improved or not improved. Even increasing the possibility
that public school students learn to be self-sustaining individuals should be
enough ethical justification for modernization.

Financial Support for the NMLLI

The implementation of the initiative may be identified by phases of appro-
priation. The pilot phase of the program for six schools was $1.7 million.
With this appropriation in FY 2004, 740 students received laptops. The
same appropriation funded an additional 561 laptops in 10 schools, for a
total of 1,301 laptops. In FY 2005, 2,894 laptops were distributed as part of
a $4 million appropriation, and then 756 students and teachers received
laptops in FY 2006 as part of a $1 million appropriation. At the end of FY
2006, roughly 5,000 laptops had been distributed as a result of governmental
appropriations. The latest appropriation of $2 million occurred in FY 2007;
however, it is unclear as to the number of laptops to be purchased and
disseminated (NM Legislative Education Study Committee, 2006).
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This is the total of governmental appropriations, $8.7 million. Addition-
al appropriations have been distributed to specific school districts support-
ing infrastructure of the initiative (NM Legislative Education Study Com-
mittee, 2006). Further, supplementing the initiative were local expenditures
supplied by school districts to upgrade insufficient infrastructure. Substan-
tial quantities of laptops were also purchased by the school districts citing
equity issues. Therefore, the laptop initiative became the impetus for a
broader distribution of laptops that has not been quantified (Rutledge &
Duréan, 2004a).

NEW MEXICO LAPTOP LEARNING INITIATIVE: TECHNOLOGY INNOVATION

In the 2003-2004 school year, the NMLLI provided 717 seventh-grade
students and 80 of their teachers at six exploration sites in New Mexico with
laptop computers. This initiative was funded by an appropriation of $1.7
million from the 2003 New Mexico Legislature. The school districts and
accompanying schools funded in this first year of the laptop initiative were:

Community School Students Teachers
Albuquerque Southwest Secondary Learning Center 24 4
Chama Chama Middle School, Tierra

Amarilla Middle School 50 10
Gallup Tohatchi Middle School 105 10
Hobbs Highland Junior High School 277 25
Las Cruces Cyber Middle School 255 31

Figure 1. NMLLI districts and schools from year 1

This pilot project was implemented by a partnership of organizations
dedicated to improving public education in New Mexico. These partners and
their contributions include: Governor Bill Richardson and the New Mexico
State Legislature, who jointly authorized and supported this project; New
Mexico Public Education Department, which was in charge of implementing
this program; Schools and districts; Students and their families; Regional
Educational Technology Assistance (RETA) program at New Mexico State
University, which provided professional development for teachers on their
laptops and evaluated this program; and hardware and software providers
such as Dell and Microsoft.
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METHODOLOGY YEAR ONE

Qualitative methods used in the first year to evaluate the pilot project
included focus groups, interviews, observation and examination of student
work, lesson plans, and policy documents. Administrators, technology
personnel, and teachers participated in focus groups or in individual
interviews at each school site. The data from focus groups and interviews
represent principals and other administrators from five sites, technology
personnel from five sites, and technology support personnel (10) and
teachers (18) from the six sites (Rutledge & Duran, 2004a, 2004b).

Type of Design

Data was collected using phenomenological in-depth interviewing. The
phenomenological perspective asserts that humans have inimitable con-
sciousnesses (Patton, 1990). The research sought to represent a credible
description of how a particular technology initiative—the NMLLI—
unfolded with phenomenological methods, and subsequently, it sought to
define areas for further study. Specifically, the investigation was guided by
the request for proposals. The questions for administrators, teachers, and
technology personnel were developed with the use of the RFP, and the
guiding questions were directed by the implementation of the initiative. The
research sought to find consensus with the Maine’s Learning Technology
Initiative differentiation in the operationalization of the initiative.

This investigation offered a transdisciplinary approach in that it combined
phenomenological in-depth interviewing with a textual analysis of policy
documents and curriculum pertinent to the implementation of the initiative.
The textual analysis of policy was used to structure the questions for the
participants. In addition to the research context, the work of the students
that resulted from the use of the laptops verified the teachers’ positions.

DATA COLLECTION PROCEDURES
Site Location
Site location for the interviews was determined by the New Mexico Public

Education Department in a local community college. It took place during a
larger workshop specifically designed for the NMLLI, and conducted by
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the Literacy, Technology, and Standards Unit of the New Mexico Public
Education Department. Further interviews were held at school sites state-
wide.

Purposeful Sampling

The sampling method for selection of the participants was maximum
variation sampling. Seidman (1991) suggested using maximum variation
sampling when small sample pools are available for phenomenological in-
depth methods. Patton (1990) and Creswell (1998) also recommended
purposeful sampling and the maximum variation method. In the case of the
NMLLI, there were a limited amount of persons with substantial knowledge
of the policy and the way in which the policy was composed. Persons that
worked on the project at the administrative level, at different epochs in its
inception had insider information relevant to the study. This is the widest
extreme available in the participant pool and these persons had specific
characteristics as far as their abilities to inform the study.

Collecting Data

To reflect the experience of the participants in the interviews the format of
Seidman (1991) was followed. In one sense however, the interviews
departed from the three 90-minute interview structure. Instead, a single 90-
minute interview was used due to time constraints, which is a considerable
departure from the original methodology. In the process of establishing
access with the participants, concerns arose over the extensiveness of the
interviews. As a result, the interview series as indicated by Seidman (1991)
was not followed. The format for the three-interview series was condensed
into a single interview.

Methodology Year Two

Qualitative methods used to evaluate this project included focus groups,
interviews, and observation and examination of student work and lesson
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plans. The data from focus groups and interviews represents principals and
other administrators from the RGPS NMLLI middle school sites. Descrip-
tive statistics were used to further understand how the laptops were being
used by teachers who reported development of creative, customized,
collaborative lessons, and observations that students are more interested in
school and focused on their work.

Methodology Year Three

After a series of interviews, spanning over several months, a total of six
educators from Cyber Middle School participated in focus groups. This
focus on one middle school intended to understand how educators under-
went the technology adoption process. In this case, educators were asked to
share their experiences, stories as well as successes and obstacles with the
Laptop Learning Initiative that was implemented in Cyber Middle School
for the duration of the academic years of fall 2003 through spring 2006.

FINDINGS—YEAR ONE

The results from the evaluation of the pilot project, represented three months
of usage in schools and districts that received the laptops. Qualitative results
of the first year of the New Mexico Laptop Learning Initiative (NMLLI), as
in Maine (Silvernail & Harris, 2003), suggested that teachers, students, and
their communities supported this initiative to improve student learning.
Teachers reported more creative, customized, collaborative lessons; students
were more interested in school and focused on their work; parents increased
involvement with their student’s education and communication with the
school. In addition, community businesses demonstrated interest and support
for this program by offering discounts on computer services and products
for participants (Rutledge & Durdn, 2004a). Administrators, teachers, and
students started out strong as they stumbled toward this innovative teaching
practice.
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Teachers and Teaching

Teachers were able to make the traditional teaching experiences more
detailed and rigorous for students through technology integration. Addition-
ally, as one teacher described, the effect of teaching and learning with the
laptops assisted the students in reaching toward a higher level of intellectual
complexity: “I can see a growth in my seventh grade students, in their
methods of expression, and I think a lot of that comes from reading the
source material. They are acquiring that genre of expression and it is
beginning to show up in their writing.”

Teachers reported using the computers for a variety of activities where
modern applications of technology have become common. One teacher
described using laptops for research projects:

Students were involved in a project that I formed with some other
teachers for a frog dissection. In this project we connected a micro-
scope to one of the laptops...the students were able to share this
project with their parents and also with some of their peers by
creating and sending pictures through the Internet and saving them on
their laptops.

More technologically complex applications of teaching with laptops were
reported as a means for teachers to create and deliver student assignments.
In these applications, teaching is customized for New Mexico students and
the products can be used to enhance future curriculum. An example from a
teacher is:

My students are reading My Side of the Mountain [and] had to do a
report on survival, so they burn [on CD-rom] their reports. They are
in groups, so all of them are on one CD. It is easier [than] to have to
shuffle papers. They are also doing their spelling work, and they have
access to a printer, so they can type up their homework and turn it in
to me.

Comments from three of the 18 teachers expressed how technology aug-
mented their teaching practices. NMLLI teachers in consensus described
during interviews and focus groups how their teaching practices were
enhanced, because the laptops encouraged and demanded higher-order
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thinking skills through the learners’ demonstration of assigned writing and
reading (Rutledge & Duran, 2004a, 2004b).

Students and Learning

In interviews teachers and administrators indicated an increased intensity of
student participation because of the laptop initiative. An example of
increased participation cited by participants was that students were reported-
ly using laptops in nontraditional learning areas, which previously did not
exist. Technology augmented nontraditional learning spaces outside the
classroom. With this intensity, traditional teaching ceases when the child
leaves the classroom and a hands-on mode of learning continues until the
next classroom session. The only limit of this self-learning is time.

Teachers at each of the initial school sites reported students using laptops in
locations other than their classrooms—in some cases accessing the wireless
connection from outside the school walls on weekends. Further, students
were reported to use the laptops for activities other than classroom assign-
ments, such as listening to music, watching DVDs, or surfing the Internet.
These activities are positive in that they support functions vital to audio,
visual, and research digital literacies (Tyner, 1998). As students play, they
are immersed in the learning process. The job of the teacher is realized by
teaching the process and not middle-managing the details of the learning.
One teacher commented “It [the laptop initiative] has actually been a
motivator for the students also to improve themselves” [emphasis added],
and “It seems like they are taking more responsibility toward their own
learning.” This immersion into technology, by way of the laptops, moved
learning to not only inside but to outside of the school building.

The introduction of learning technologies into the classroom by way of
laptops is congruent with a model of education that creates spaces for
students to further their learning anytime and anywhere. Specifically,
laptops in the classroom encourage the development of a wide array of
digital literacy skills (such as document development and internet manage-
ment) as previously mentioned, and they help teachers focus on the process
of teaching how to learn, which allows students to immerse themselves in
the act of learning (Rutledge & Durdn, 2004a, 2004b).
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Parent and Community Support

Traditional modes of instruction have impacted students by the introduction
of technology; and in addition, parents and siblings have benefited while
computers were presented in the homes of the students in the context of
homework. The implementation of technology became a communal perspec-
tive as learning was a shared experience in the households’ of the students.

From a parent and community perspective, the NMLLI introduces digital
literacy over other segments of society. One teacher described family
members:

Parents are more involved and their siblings are more involved. This
laptop is not being exclusively used by the students, but their siblings
are using them at home, and I think that it is increasing the interaction
between students and parents. A lot of them are sharing, and like a lot
of them have to take their pre-lab home, and they have to go over it
with their parents. So what was really neat was the dialogue, and the
parent would say “Oh, you know, I remember when I did this.”

In this sense, members of households throughout the exploration communi-
ties were increasing their technology literacy. Parents appear to have an
increased interest in their child’s schooling as a result of the laptop initia-
tive. Almost every site noted burgeoning parent interaction. In school
meetings related to the implementation of the NMLLI, nearly all children
were accompanied by parents.

Other layers of community involvement occurred in the publicizing of
NMLLI by local businesses such as newspapers, television stations, Internet
providers, and radio stations. From one school, the technical supervisor
stated:

They [the public] are very supportive of the kids, and then we are
getting it out of the community also through the newspaper and radio.
So it is something that we have been kind of patting ourselves on the
back. Everybody is real excited that we have been chosen. So it has
really...brought a lot of positive things.

Several community businesses have supported the NMLLI through discount-
ed services such as reduced internet service and by supplying server space.
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The cost savings from these donations are measurable; what cannot be
measured is the greater freedom of choice for students as a result of in-
creased intellectual development in a technologically literate way (Rutledge
& Durin, 2004a, 2004b).

Professional Development

Teachers had positive attitudes about honing their technology skills through
preparing activities and instructions on their laptops. Many teachers
reported that their current experiences with computers inspired an interest in
learning more about how to combine technology and teaching practices
through professional development opportunities. One teacher observed:

We all need to improve....One of our teachers is really apprehensive
about technology, but he was right in the middle of the frog dissec-
tion, and he was impressed with what was going on. And he was
learning from the kids, and we learned from the kids. And even
before the laptop initiative, we took that class, a class on computer
repair maintenance because we knew there was a need for us to be
techno-literate.

At the other end of the spectrum, some teachers were exceedingly savvy
about technology and its applications to their curricula. In a similar vein,
these teachers called for additional training opportunities in advanced
technology. One administrator expressed intentions to continue professional
development:

We want our teachers to work on developing CDs with virtual tours
of places in the state of New Mexico with narrative and historical
background. But we also want our teachers to be paid for that. If the
laptop program would pay for that, we would share what our teachers
develop.

Additionally, several colleges and universities positively affected NMLLI
by supplying facilities for professional development. However, professional
development as it pertains to NMLLI is in its infancy. Some exploration
sites were still planning their professional development activities at the time
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the interviews and focus groups took place. By the end of year one, the
NMLLI supported that professional development should positively affect
the delivery and instruction of digital curricula (Rutledge & Duran, 2004a,
2004b).

Summary—Year One

We have described many of the positive learning experiences during year
one of the NMLLI that support a view of laptop integration as a panacea to
learning opportunities for urban and rural settings, we cannot overlook the
concomitant problems of laptop integration. For example, teachers, technol-
ogy support staff, and administrators were consumed with managing a major
influx of computers without sufficient maintenance personnel due to
budgetary constraints; rural areas posed other infrastructural challenges,
such as, insufficient electrical wiring in the school buildings to support the
electric supply of the laptops, and in many cases, the students living in less
economically developed parts of New Mexico did not have access to or
could not afford electricity, telephone connections to support modem dial-
up, and ISP costs. Principals, in particular, struggled with keeping the
laptops functioning, the wireless access connected, and encouraging teachers
to integrate technology into their teaching.

FINDINGS—YEAR TWO

Qualitative results of the second year of the NMLLI in Rio Grande Public
Schools (RGPS) suggest that teachers, students, and their communities
continued to support the initiative to improve student learning (Rutledge &
Durén, 2005a, 2005b). In the 2004-2005 school year, one school district,
RGPS through the NMLLI provided more than 900 students and over 80
teachers at four middle schools with laptop computers. The RGPS schools
funded in this initiative were:

School Students Teachers
Organ Middle School 220 21
Nieve Middle School 232 19
Cyber Middle School 179 17
Santo Domingo Learning Center 30 4

Figure 2. NMLLI in Rio Grande Public Schools from year 2
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The findings in year one were repeated with similar results, however, the
focus of the researchers had become more oriented, and some novel issues
surfaced. Some schools or teachers began to clearly define their policies,
which included using the laptop as a tool for classroom management.
Policies emanated from AUPs, administrators, and even in the classroom.
The punishments were also wide-ranging. A second finding was that
teachers’ classrooms were drastically transforming. Teachers described how
lectures in their classes had decreased by having more resources to use in
their classrooms. In addition, classroom activities had become increasingly
complex by use of the laptops. Teachers began to implement various
multimedia experiences that integrated conventional lessons. In the second
year, survey data was included as an indicator of the frequency of classroom
use of the laptops. Teacher professional development met many challenges;
however, the teachers were aware of the challenges and their attitudes
toward learning how to integrate technology into their classrooms remained
positive overall.

Teachers and Teaching

During year two, teachers reported using the computers for a variety of
activities in which they could involve seventh-graders through technology in
ways that were unexpectedly uncommon. Two teachers described using
laptops as part of classroom management; another teacher explained how the
laptops increased the familiarity of basic programs, and decreased the
amount of class time normally provided to learn particular computer
applications as a result of extended access to the computer:

Some of our kids who go to lunch detention, if they have the laptops
they would ask the principal if they could take their laptops out and
do their homework.

Usually I have management issues with my special education
students. I did not have the management issues. The only issues were
the laptops, “Miss, I can’t turn it [my computer] on.”

The impact was tremendous. What the kids learned was phenomenal.
For example, I teach technology. I would take a week and a half to
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teach them how to make a simple graph, in Excel. With the laptops it
would take a class period because they were familiar with the
computer and they knew what to do.

More technologically complex applications of teaching with laptops were
reported as a means for teachers to create and deliver student assignments.
In these applications, teaching was customized for New Mexico students
and the products can be used to enhance future curriculum. In the previous
example, a teacher that cited the familiarity of computer applications
garnered through the extended use of the computer, that is, the implementa-
tion of one-to-one computing in the classroom. In the following vignette, a
teacher described how teachers and students benefited from multimedia that
enhanced the subject matter thereby relieving the tedium of lecture: “When I
learned how to do a Webquest, I did a Webquest with my students, which
they tremendously enjoyed instead of me standing up there and lecturing.
They could just go and explore. They never gave me a problem.”

Many teachers observed that their teaching was enhanced, because the
laptops encouraged and demanded higher-order thinking skills through the
learners’ demonstration of assigned writing and reading. One teacher
described the effect of teaching and learning as the students reach toward a
higher level of intellectual complexity: “I can see a growth in my seventh
grade students, in their methods of expression, and I think a lot of that
comes from reading the source material. They are acquiring that genre of
expression and it is beginning to show up in their writing.”

Additionally, teachers were developing communities of learners amongst
themselves. They would take advantage of the professional development
they had participated in and were working together to improve their teaching:

They [teachers] were all getting together and trying to problem solve
the problems they were having and then helping each other out on the
things they had researched or things that they had learned. They
would go and tell the other teams how to do it and I would have less
problems (technical problems) coming into my room.

Overall, the teachers, as a by-product of the NMLLI, found themselves
working together more often and in a more focused ways than they had in
the past. Prior to the NMLLI, the teachers’ teaming activities were well
organized and concentrated on student learning but the laptops have created
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a renewed approach to interacting with students. The teachers often com-
mented on their continued efforts to improve their own technology skills and
their understanding of integrating technology, for student learning, to their
classes.

Students and Learning

Student participation continued to increase because of the laptop initiative.
This continued participation is because technology augmented nontradition-
al learning spaces outside the classroom. With this initiative, traditional
learning ceased when the children left the classroom and learning continued
until the next classroom session. Two teachers commented on the increased
engagement in the learning process: “My students don’t do their homework
at all. This was the first time I’ve ever had them go home and they would
come back so excited that they had to show me their homework. It was
amazing.” “They tend to give me more and are more creative with it.”

Interviewees at each school reported students using laptops in locations
other than their classrooms, and, as in year one, students used the laptops for
activities other than classroom assignments, such as listening to music,
watching DVDs, or surfing the Internet. These types of technology integra-
tion into the classroom were often commented on by teachers.

We all taught Roll of Thunder Hear my Cry. We found this wonderful
Webquest. A lot of the things we wanted to do also with that novel.
We also brought in things we had done before, just paper and pencil,
and we had our librarian recreate it for us and she put part of that
Webquest plus what we had included on our Nieve library hot list.
So, kids were able to go right into there and work off of that.

These activities are considered important in that they support functions vital
to audio, visual, and research digital literacies.

Survey Results

Some results of a survey given to participating laptop initiative students at
the three middle schools (Organ, Nieve, and Cyber) indicate that students
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were able to increase not only their contact with technology but how it could
be used in a variety of situations. Overall, the students’ responses to yes/no
questions and a frequency of computer use question reveal a shift in how
students use computers in their academic endeavors.

* Do you use the Internet in your classroom?

Pre-NMLLI Post-NMLLI
Organ M.S. 45% 90%
Nieve M.S. 55% 98%
Cyber M.S 38% 92%

* Do you know how to be safe when using the Internet?

Pre-NMLLI Post-NMLLI
Organ M.S. 84% 90%
Nieve M.S. 88% 92%
Cyber M.S 71% 81%

* How often do you use any computer to complete assignments? Percent of
students indicated below.

Pre-NMLLI Post-NMLLI
Organ M.S. Daily — 14.6% Daily — 47%
Weekly — 38.5% Weekly — 30%
Nieve M.S. Daily — 55% Daily — 50%
Weekly — 7% Weekly — 41%
Cyber M.S Daily — 15.8% Daily — 53.8%
Weekly — 14.5% Weekly — 34%

As students work and play on the laptops, they are immersed in the learning
process. The job of the teacher is realized by feaching the process and not
middle-managing the details of the learning. One teacher commented:

Peer help. I loved the peer help. It was amazing because they helped
their next door neighbor. All of the sudden I have the tech savvy
person who says I already know how to do that, I’1l help you out.
And, they went right over there and helped them. I didn’t have to do
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that work either (solving technical problems) because they were like,
“Miss, I can do that, I can help him,” and “This is more game like for
them.”

This immersion into learning, through the laptops, was considerably more
consistent and thoughtful. Additionally, the continuation of laptop technolo-
gies in the classroom adds to a learning environment that allows student
learning to become ubiquitous and flexible. Laptops in the classroom,
during the second year, developed broader understanding of digital literacy
skills (such as document development and internet management) as previ-
ously mentioned, and helped teachers guide their students in learning ow to
learn (Rutledge & Duran, 2006)

Parent and Community Support

Not only have traditional students been affected by the introduction of
technology in the schools, but parents and siblings at home also benefit from
NMLLI. In this sense, members of households throughout the exploration
communities are increasing their technological literacy. Parents appear to
have an increased interest in their child’s schooling as a result of the laptop
initiative. Almost every site noted burgeoning parent interaction. In school
meetings related to the implementation of NMLLI, nearly all children were
represented by parents.

Schools reported that parent interaction increased with complementary
technological innovations, such as the ability, in several schools, for parents
to access assignments, grades, and student attendance records. Assignments
were also directly affected by parents because students were taking their
laptops home, where parents would interact with students about assign-
ments.

Professional Development
Teachers had positive attitudes about honing their technological skills

through preparing activities and instructions on their laptops. Many teachers
reported that their current experiences with computers inspired an interest in
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learning more about how to combine technology and teaching practices
through professional development opportunities. One teacher observed:

We’re learning...at workshops. We’re meeting with our teams
designing units, designing lessons. We got our laptops, this year, in
November or December and it was like “Use them, let’s see how you
use them.”

The seventh grade teachers really worked hard at trying to get the
curriculum. Some of them did not want it. But, by the end, they were
all enthused. In fact, one of the teachers came to me on the last day of
school, “I never thought I'd get that hooked to computers so fast.”

At the other end of the spectrum, some teachers were exceedingly savvy
about technology and its applications to their curricula. However, they
encountered some frustrations with the technical aspects of managing the
system

We seemed to be down a lot. A lot of it was wireless. You couldn’t
get it in this hall and they [technology support] would try to change
the hall and some other hall went down. I think that’s what most
teachers are frustrated with. They are not frustrated with putting in
laptops into their classroom, they’re frustrated with making sure it’s
up and able to work, the tech problems. That’s where I see most of
the frustration coming from. It’s not open, I can’t do it [the planned
lesson] then your plans are completely changed. You always have to
have that plan B.

Many problems related to technology integration are the lack of
technical knowledge of maintaining the functionality of the laptops.
Often teachers were confounded by the technical aspects of using the
laptops for teaching and learning. However, there were often
problems that they learned to manage and resolved in a timely
manner.
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Summary—Year Two

For NMLLI teachers, teaching in a digital society poses challenges that
emerged through the NMLLI. As one administrator noted: “[There] is a
need for more, and so what we want to do now is not so much the initial
investment, it’s created a whole new list of wants and needs, that I think that
we could go into a whole new list.”

The introduction of new technologies will produce new apprehensions for
teachers and students. Specifically, some challenges are:

e Implementing sufficient infrastructure such as wireless access points,
phone lines, and technology maintenance support.

e Introduction of additional professional development that targets the
specific technology skill levels of the teachers.

e Implementing a manageable Appropriate Use Policy (AUP).

e Implementing a streamlined system for teachers to request access to
websites used for instruction in a way that is timely.

It is important that these apprehensions be acknowledged and addressed, but
as teachers maintain a focus on the positive effects of student achievement
the NMLLI provides valuable learning opportunities.

FINDINGS—YEAR THREE

For one school district in particular, the NMLLI had provided more than
900 students and over 80 teachers at four middle schools in Rio Grande
Public Schools (RGPS) with laptop computers. Teachers from Cyber middle
school in RGPS provided their insights into a local level of laptop imple-
mentation. Teachers were provided access to laptops and to professional
development, and asked to implement the initiative; however, their knowl-
edge of the implementation remained largely unacknowledged. Teachers
suggested that a mode of communication between state officials and
themselves was lacking in the initiative. Teachers’ perceptions of the
changes in curriculum delivery were not as transparent as compared to the
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practices integrating technology that educators have developed over the last
three years. Perceptions of teachers from this school indicated that comput-
ers had permeated modern society to the degree that learning skills relative

to computers was an essential part of teaching and learning.

Teachers and Teaching

Consistent with the actual LLI document, the LLI was an initiative initiated
by Gov. Bill Richardson and the New Mexico state legislature. Based on the
experiences of all the 7 grade educators of Cyber Middle School the LLI
was mostly mandated from a top-down approach. All of the participants
unanimously agreed as to how this was a rather top-down process. Although
the details as to how they recollect the beginning of the initiative are not
identical, their stories are all fairly consistent.

Helen: I was first involved because the school was chosen as one of
the few by the Governor. On the first year initiated, the program our
school was chosen and I kind of....I thought it was a really exciting
opportunity so I jumped onto the band wagon here at Cyber because I
felt I really wanted to be a part of that.

As we can appreciate from the narrative, the way the LLI became a material
reality for Cyber Middle School was that they were chosen to be a part of
the pilot program initiated by the LLI legislature and continued to partici-
pate for three years. Although the LLI was a top-down imposition of
technology adoption for Cyber Middle School, it did not meet any resistance
but rather instead provoked a great deal of enthusiasm and excitement

Alaina: We needed to be able to sit down as a group this is how we
want to do it or someone higher up needed to have this set in place
you know you just can’t write a grant and send it out and that is
basically what I felt happened they wrote it they said here you go, go
with it and in was a nightmare.

It appears to be the case that top-down models are not as effective as many

believe them to be. According to Alaina, an initiative as this one would have
greatly benefited from feedback and suggestions by those affected the most
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by this kind of change in pedagogy. The common phenomenon of the
diminished amount of teacher involvement attests to both my theoretical
framework and literature of critical pedagogy analysis of technology
adoption. This is to say, technology adoption serves as a constant process of
imposition spearheaded by government policy influenced by the lobbying of
technology producing corporations.

Students and Learning

The introduction of technology in education inevitably transforms teaching
and learning practices. The adoption of technology in the classroom setting
equivocally altered the way Cyber Middle School educators engaged in their
pedagogy. The interpretations of their teaching styles demonstrated varia-
tions of their teaching practices which in turn produced scales of conscious-
ness relative to the modifications and engagements of pedagogy. During the
process of the interviews, some of the educators at Cyber Middle School
would automatically assume that their pedagogy was unchanged. Emily: “I
don’t know that it changed my teaching style...”

For the most part, when Cyber Middle School educators were asked how the
LLI changed their pedagogy, some of them would claim that it had not
changed much. This could be explained for several reasons. For instance,
there might have been a potential climate for educators to change or modify
their pedagogy, through the use of technology in the classroom however, the
numerous technical problems with the technology itself served as a deterring
factor in the modification of pedagogy. Yet, for educators who had some
experience with technology, incorporating it into their current pedagogy was
relatively easier. The utilization of webquests suggests that they had some
knowledge on inquiry-based learning with computers.

One teacher, who had stated earlier that she felt the laptops did not change
her pedagogy, became a visionary as to how an ideal technology classroom
set up would function.

Emily: I honestly think that you could use it if all of that [curriculum]
was in place and teacher[s] knew what they [were] doing you could
probably use it 100% of the time. They could take exams on it, they
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can create power points,...if we live[d] in a perfect world, yes, we
could use it 100% of the time.

According to Emily, if technological curricula and infrastructure were
properly put in place without the perplexities, teachers were forced to
encounter on a day-to-day basis, technology use in the classroom could be a
constant instead of complementary. Ultimately, those educators who were
engaged in the use of technology as an organic process of critical thinking
tended to use technology as the medium for inquiry-based activities. In this
sense, these educators tended to confirm that the application of technology
in their educational setting altered their pedagogy in positive ways.

Parent and Community Support

Through the process of the research, it became apparent that technology
adoption is something to be desired for the expectations of a society that
demands it. For many educators in this study, technology adoption is
something that should occur due to the fact that society in general is heavily
embedded with technology. As a microcosm of society, educational settings
should reflect the material conditions and characteristics of society in
general.

When asked, many of the educators expressed how they felt that technology
is more than ever a way of life for their students. They feel that technology
has become an all pervasive force in today’s society, Emily: “[T]echonolgy
and computers are their life, it’s not a typewriter anymore like it was in my
days...if we can help them now, then they are going to be so much ahead, I
mean it’s just such an opportunity because that is their life. It truly is their
life.”

Not only is technology their life, it was expressed that for their students to
survive in the real world they would need a minimum of computer literacy
and digital skills. The teachers understood the need for students to develop
their digital skills, and therefore, their perceptions rationally reflected the
transformation occurring as a result of technology.

In addition, parents also tended to support societal and educational transfor-
mation as they attended the meetings in some of the school districts.
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Participating schools and districts reported nearly 100% attendance of
parents for various meetings related to the initiative. Administrators and
teachers reported positive dialogues with parents pertaining to the initiative.
Some parents were concerned with the liability of students for the possible
destruction of the laptops. By and large, the parents were supportive of the
efforts of the initiative as they saw it as a considerable opportunity for their
children to obtain a modernized form of education.

To meet the challenges posed by the 215 century, such as the rapid political,
economic, and societal transformation, a profound collaboration is required
from the entire community. Indeed, the NMLLI succeeded in the efforts of
collaboration from a multitude of stakeholders. It was a single initiative, but
it must be used as a mechanism for building more complex educational
technology initiatives. Perhaps one day technology initiatives and education-
al initiatives will be synonymous, that is, educational initiatives will carry
the impression that technology will be implemented and that our culture will
collectively believe that computers are needed in every corner of society.

Similarity to Maine’s Laptop Initiative

The findings of this investigation generally agree with those of Maine’s
Learning Technology Initiative (Silvernail & Harris, 2003). The implemen-
tation plan for NMLLI reports that the Maine initiative resulted in more in-
depth lessons based on more up-to-date information. Maine reported
increased use of technology in the classrooms and in student work. Students
were more involved in their learning. And the use of laptops could save
schools money as laptops come to replace other materials.

Recommendations and Summary of All Three Years
To enhance the influence of any laptop initiative, we recommend the

following as a response to challenges in infrastructure, professional develop-
ment, and Appropriate Use Policies.
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Organize workshops. Workshops would promote sharing solutions to
common problems in addition to sharing classroom innovations. We found
significant differences in infrastructure at the exploration sites: larger
districts had more technology experience, resources, and infrastructure than
smaller districts. People were willing to help others, but no formal mecha-
nism promoted this sharing. Additionally, a network of schools could
cooperate in troubleshooting and professional development. Although some
differences in technology between larger and smaller districts could be
addressed with improved communication, other differences require addition-
al financial resources.

Additional professional development. Although the New Mexico Depart-
ment of Education provided a sound base of technology-related professional
development, some teachers were interested in moving beyond technology
fundamentals into topics such as multimedia education projects in collabora-
tion with their students. This enthusiasm for expanded technological
capabilities needs to be supported with expanded professional development.

Establish an appropriate use policy (AUP). The AUP documents were
interpreted in a multitude of ways by teachers, administrators, and parents.
Laptops present many issues revolving around copyright and fair use of
material. Because laptops can be personalized with images, music, and other
information, an AUP is required that recognizes this facile exchange of
information. A sensible AUP should allow and encourage students to
develop critical thinking skills about the information they access, download,
and share with peers.

CONCLUSION

This study suggests that New Mexico’s students benefited from the introduc-
tion of technology to classrooms through the New Mexico Laptop Learning
Initiative. This program has the potential to become a critical educational
investment for New Mexico. As long as students are intrigued with the idea
of learning, unaided and without the demands of overly prescriptive curricu-
la, the NMLLI is consistent with our model of education.

Although this analysis of the NMLLI considered the Maine (MTLI) evalua-
tion as a reference point to formulate the assessment boundaries of this
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investigation, there were many points of departure because of New Mexico’s
unique priorities, problems, methods of cultural expression, and structural
relations. There is no concrete method of separately analyzing teachers and
teaching, students and learning, and school and community perceptions
because they intrinsically maintain a unique symbiosis. This study, rather,
sought to critically observe these phenomena and to seek the social, cultural,
and political effects the NMLLI has had and will have as a tool for the
education of New Mexico’s teachers and students in the process of stum-
bling toward innovation.
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Note

1. Currently, several substantial projects involve the formation of large
databases or information-bases targeted for the use of instructional
purposes in schools, nationally and internationally. One of these
projects is the National Science, Technology, Engineering, and Mathe-
matics Educational Digital Library (NSDL), which is involved in
creating a network of technology resources for teaching science,
technology, engineering, and mathematics (STEM) for access by
universities and K-12 education.
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