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Executive Summary

Over eight years ago, Maine embarked on a bold new initiative. Entitled the Maine
Learning Technology Initiative (MLTTI), the State of Maine funded program provided all 7" and
8™ grade students and their teachers with laptop computers, and provided schools and teachers
with a wireless internet infrastructure technical assistance, and professional development for
integrating laptop technology into their, curriculum and instruction.

The concept of the Maine Learning Technology Initiative began with a vision of former
Governor Angus King. He believed that if Maine wanted to prepare Maine’s students for a
rapidly changing world, and wanted to gain a competitive edge over other states, it would require
a sharp departure in action from what Maine had done in the past.

In the Fall of 2002-2003 academic year, the first full implementation of MLTI began. At
the same time the then Maine commissioner of education, J. Duke Albanese, contracted with the
Maine Education Policy Research Institute (MEPRI) to conduct the ongoing evaluation of MLTI.
MEPRI is a non-partisan research institute funded jointly by the Maine State Legislature and the
University of Maine System. Over the past eight years the MEPRI evaluation team has used a
mixed method approach in the evaluation of the MLTI program; an approach that uses both
quantitative and qualitative techniques in collecting and analyzing evaluation evidence.

The evaluation evidence contained in this report is organized into six sections. The first
two sections of this report describe the most recent evidence on how the laptops are being used
in Maine schools and classrooms, and some factors which appear to be related to use levels. The
third section describes perceived benefits reported by teachers and students. These sections are
followed by one reporting achievement impacts of the program, and one reporting program costs.
The final section summarizes the impacts of the MLTI program, and presents a series of
recommendations.

The evidence presented in this report, indicates that the MLTI program has had a
significant impact on curriculum, instruction, and learning in Maine’s middle schools. In the
areas of curriculum and instruction, the evidence indicates many teachers have reached the
tipping point in the adoption and integration of the laptop into their teaching. However, the
adoption is uneven for some teachers, and in some areas. Relatively speaking, mathematics
teachers use the laptops less frequently than their colleagues in other core disciplines. Most
teachers are not using the laptops as frequently in assessment as one might expect, and too few
teachers report using the laptop to frequently teach 21% Century Skills.

Middle school teachers report substantial benefits from the laptop program. Teachers
indicated the laptops helped them teach more, in less time, and with greater depth, and they also
reported that they could individualize their curriculum and instruction. Many teachers reported
that their students learned more and with greater depth and understanding with the laptops.

There is some evidence of the direct impact of the laptops on student achievement.
Results indicate that students’ writing has improved. In mathematics there is evidence that a
well-designed and executed professional development resulted in improved student performance
in mathematics. A science study also found significant gains in student achievement when
students used their laptop to learn science. In addition, two studies demonstrated the power of



students’ laptops in learning an important 21* Century Skill; the skills of locating and evaluating
information.

In light of these benefits of the laptop program, it is important to also consider the costs
of the program. Although some of the evidence in this area must be used cautiously, it appears
Maine’s one-to-one laptop program costs are in line with the average costs found in other laptop
programs. Maine’s per unit costs were very similar to the average found in four other cost
studies, and the incremental costs appear to be reasonable.

Thus, it appears the MLTI program has been successful in many ways. But this review
has also surfaced some areas which need attention. A fundamental premise of the MLTI
program is that technology integration is more about professional development than about
hardware. The evaluators agree with this premise, and recommend that the project staff make
some important changes and/or additions to the MLTI professional development program.

More specifically, the evaluation team recommends that for the near future the MLTI
project staff focus professional development programs in the following areas:

increasing the use of technology in differentiating instruction

increasing the use of technology in teaching and learning mathematics

integrating technology with student assessment systems

integrating technology into the teaching of 21* Century skills

helping school level administrators become more effective in supporting the integration
of technology into curriculum and instruction.

R

Second, the MLTI project staff should continue their efforts to deliver professional
development program in the most effective and efficient ways possible, given limited resources.
Third, the project staff should continue to document the impacts of the laptop program on student
achievement.

The evaluation team believes that implementing these recommendations will enhance the
effectiveness and impacts of the middle school laptop program. In addition, they will bring the
program closer to achieving the original goal of the Maine Learning Technology Initiative.



The Impacts of Maine’s Middle School One-to-One Laptop Program:
A Status Report
Maine Education Policy University of Southern
Research Institute Maine

Introduction

Over eight years ago, Maine embarked on a bold new initiative, an initiative designed to:

...transform Maine into the premier state for utilizing technology in kindergarten
to grade 12 education in order to prepare students for a future economy that will
rely heavily on technology and innovation. (Task Force on Maine’s Learning
Technology Endowment, 2001, p. vi)

Entitled the Maine Learning Technology Initiative (MLTI), the State of Maine funded program
provided all 7" and g™ grade students and their teachers with laptop computers, and provided
schools and teachers with a wireless internet infrastructure technical assistance, and professional
development for integrating laptop technology into their, curriculum and instruction. This status
report is designed to report on the impacts of the program. It presents evidence on both the use
and impacts of the laptop technology on teachers and students, evidence of the impacts of the

program on student achievement, and a cost analysis of the program.

Background

The concept of the Maine Learning Technology Initiative began with a vision of former
Governor Angus King. He believed that if Maine wanted to prepare Maine’s students for a
rapidly changing world, and wanted to gain a competitive edge over other states, it would require
a sharp departure in action from what Maine had done in the past.

In late 1999 a one-time state surplus provided Governor King the opportunity to act upon
his beliefs. He proposed that all middle school students and teachers in Maine be provided laptop
computers. In the summer of 2000 the Legislature and Governor King convened a Joint Task
Force on the Maine Learning Technology Endowment and charged the task force with
conducting an in-depth examination of the issues surrounding Governor King’s proposal, and to
recommend the best course for Maine to follow.

The task force concluded:

We live in a world that is increasingly complex and where change is
increasingly rampant. Driving much of this complexity and change are new
concepts and a new economy based on powerful, ubiquitous computer technology
linked to the Internet.



QOur schools are challenged to prepare young people to navigate and
prosper in this world, with technology as an ally rather than an obstacle. The
challenge is familiar, but the imperative is new. we must prepare young people to
thrive in a world that doesn’t exist yet, to grapple with problems and construct
new knowledge which is barely visible to us today. It is no longer adequate to
prepare some of our young people to high levels of learning and technological
literacy,; we must prepare all for the demands of a world in which workers and
citizens will be required to use and create knowledge, and embrace technology as
a powerful tool to do so.

If technology is a challenge for our educational system, it is also part of
the solution. To move all students to high levels of learning and technological
literacy, all students will need access to technology when and where it can be
most effectively incorporated into learning. (Task Force on Maine’s Learning
Technology Endowment, 2001, p. 1).

In early 2001, the Task Force issued its report with the recommendation that Maine
pursue a plan to deploy learning technology to all of Maine’s students and teachers in the 7% and
8™ grades, and then to examine expanding the program to other grade levels.

In September 2001, the Department of Education issued an RFP (Request for Proposal)
for the MLTI, and a contract was awarded to Apple Computer, Inc. The initial phase of the
program began in Spring 2002, when through funds provided by the Gates Foundation Grant,
one so-called Exploration School was identified in each of the nine Superintendent Regions
throughout the state of Maine. Seventh grade students and their teachers in these nine
Exploration Schools were provided laptop computers. Also at this time, a program of
professional development for teachers began that introduced teachers to the laptop and basic
computer skills.

Teacher training through professional development was believed to be paramount for the
successful implementation of the laptop program. The first step towards developing a statewide
network of teacher training was the identification of Regional Integration Mentors (RIM). One
teacher from each Exploration School was selected to serve as the RIM for that region. In
addition to their regular teaching responsibilities, RIMs helped to develop practices and
procedures for laptop use within their Exploration School, as well as assist MLTI staff in the
development of a statewide network of professional development related to technology
integration in middle schools and within each region.

In the Fall of the 2002-2003 academic year, the first full implementation phase of the
MLTI began. In this phase, over 17,000 seventh graders and their teachers in over 240 schools



across the state of Maine received laptop computers. Concurrently, the Maine Department of
Education initiated a professional development network consisting of several new roles and
regional positions. In each of the State’s middles schools, both a Teacher Leader and a
Technology Coordinator were nominated and received training to help serve as leaders within
their schools for the MLTI. These teacher leaders and technology coordinators now serve as
contact and support personnel for the classroom teachers in the buildings where they teach.
Subsequently new roles were created and added to the MLTI professional development network.
These roles were Content Mentors and Content Leaders. These positions were created to
facilitate greater integration of curriculum and technology and as support for the transformation
of teaching and learning in Maine’s classrooms.

With a mechanism for teacher training and professional development in place, the next
phase of the initiative began in the Fall of the 2003-2004 academic year. Beginning with this
academic year, and each subsequent year thereafter, all seventh and eighth graders and their
teachers received laptop computers.

The initial program continues today. New contracts have been awarded to Apple
Computers, Inc., and the Maine Department of Education, along with Apple personnel, continue

to provide on-site and virtual professional development programs.

Evaluation Design

In June 2002, the then Maine commissioner of education, J. Duke Albanese, contracted
with the Maine Education Policy Research Institute (MEPRI) to conduct the ongoing evaluation
of MLTI. MEPRI is a non-partisan research institute funded jointly by the Maine State
Legislature and the University of Maine System. The institute conducts education policy
research for the Legislature, and under grants and contracts, conducts a variety of studies and
evaluations for various state agencies such as the Maine Department of Education and the Maine
State Board of Education.

Over the past eight years the MEPRI evaluation team has used a mixed method approach
in the evaluation of the MLTI program; an approach that uses both quantitative and qualitative
techniques in collecting and analyzing evaluation evidence. According to Frechtling and Sharp
(1997):

There is a growing consensus among evaluation experts that both qualitative and
quantitative methods have a place in the performance of effective evaluations.



Both formative and summative evaluations are enriched by a mixed method
approach.

By using different sources and methods at various points in the evaluation
process, the evaluation team can build on the strength of each time of data
collection and minimize the weaknesses of any single approach. A multi-method
approach to evaluation can increase both the validity and reliability of evaluation
data (p. 8-9)

Additionally, Johnson, Onwuegbuzie and Turner (2007) write:

Mixed methods research is becoming increasingly articulated, attached to
research practice, and recognized as the third major research approach or
research paradigm, along with qualitative research and quantitative research.
Mixed methods research is, generally speaking, an approach to knowledge
(theory and practice that attempts to consider multiple viewpoints, perspectives,
positions, and standpoints (always including the standpoints of qualitative and
quantitative research (p.112).

Evaluation evidence has been collected using a variety of tools. These included:

1.

On-line and paper surveys. Survey data has been collected from teachers, students,

principals, superintendents, technology coordinators, parents, RIMS, and teacher leaders.
The surveys were designed primarily to collect information on the nature and breadth of
uses and impacts. To date, over 95,000 surveys have been collected and analyzed.

Site visits. Over 50 site visits have been conducted over the past eight years in a variety
of schools of differing size configuration, and geographic location. These site visits
have included interviews with school personnel, students, parents, and observations.
Observation. Over 100 classroom observations of varying length and depth have been
conducted during the site visits. Additionally, members of the evaluation team have
regularly attended and conducted observations of a wide variety of professional
development activities and programs.

Document analysis. Various types of documents have been analyzed by the evaluation

team. These included school policies and procedures, school website documents,
memos, lesson plans, student work, local school evaluation data, and professional
development activity.

Achievement impact studies. The evaluation team has conducted five achievement

studies using a variety of research designs. These include a random control trial (RCT),
which is considered the gold star research design, as well as an ex post facto design, and

three applied research designs.



Evaluation Evidence

The evaluation evidence contained in this report is organized into six sections. The first
two sections of this report describe the most recent evidence on how the laptops are being used
in Maine schools and classrooms, and some factors which appear to be related to use levels. The
third section describes perceived benefits reported by teachers and students. These sections are
followed by one reporting achievement impacts of the program, and one reporting program costs.
The final section summarizes the impacts of the MLTI program, and presents a series of

recommendations.

Section 1: Evidence on Laptop Uses

This section of the report describes information on laptop use by teachers and students in
Maine’s middle schools. How frequently are the laptops being used in classroom instruction,
and how are they being used? Are use levels as high as one might expect? This section will
attempt to answer these questions.

Teachers report using the laptops in a variety of ways, and with different levels of
frequency. Tables 1 and 2 describe two broad categories of use, as reported by over 1690 middle
school teachers in Spring 2010. These teachers represent approximately 38% of all middle
school teachers, and an analysis of the demographic of the respondents indicated these teachers
were fairly representative of all of Maine’s middle school teachers. For example, respondents
were similar to the population of middle school teachers in terms of subjects taught, age, degrees
earned, and years of experience. A copy of the 2010 survey appears in Appendix A.

Table 1 on the next page presents frequency use for a series of activities which may be
classified as related to curriculum development and instruction. The survey items asked teachers
how frequently they used their laptops to perform certain activities. Teachers could respond by
checking one of the following categories: (a) Never; (b) Less than once per week; (c) Once per
week; (d) A few times per week; (e) Once daily; or (f) Often during the day. For purposes of
characterizing these results in this section of the report, the top three most frequent use levels

were combined and this is presented in the tables which follow. Thus, the tables included in this

section only report frequencies levels for use of the laptops “A Few Times Each Week or More
Often.”
Several findings are noteworthy. For instance, approximately 80-90% of the teachers

report using their laptops a few times a week or more frequently to develop instructional












frequently, eight years after the initial deployment, 75% of the teachers indicated they were
communicating frequently with parents and students.

Are these use levels eight years into the project at the desired levels? Are they at a level
one might expect to find after eight years? These questions are difficult to answer for several
reasons. First, what constitutes the “desired level”? From the beginning, MLTI had a vision.
But it did not have clearly articulated goals and objectives. That is to say, the initiative did not
include a set of benchmarks by which to measure progress. Second, and as described earlier, for
this report, the top three most frequent use levels have been combined to define “Frequent Use.”
But, one may ask, is use “A Few Times a Week or More Often” the appropriate standard?
Should there be a different standard depending upon the type of activity (e.g., preparing lessons
vs providing instruction)? Might frequency level depend upon the discipline, content, time of
year, or class schedule (e.g., daily or block schedule)? Consequently, determining the appropriate
standard is still an open question.

Setting aside for the moment this set of questions, one might consider using a
comparative standard for judging those use levels. That is to say, are the use levels found here in
Maine comparable to levels found in other one-to-one laptop programs. Unfortunately, a review
of the extant literature provides very little guidance here. In fact, in general there is a dearth of
information documenting laptop use by teachers in their curriculum and instruction, and what
does exist uses a variety of different metrics for measuring use (e.g., hours per day, days per
week, more or less than without laptops, etc.) Thus, a comparative standard for use levels is
difficult at this time.

Another potential way of examining use levels is in terms of what is known about
innovation and diffusion. Roger’s seminal book (1995) describes how new ideas or innovations
are adopted by individuals and become diffused throughout the organization, how they reach
what Gladwell (2000) and others before him called the “tipping point,” the point where
something that began as unique became common.

Rogers identifies five types of adopters: (1) innovators; (2) early adopters, (3) early
majority adopters; (4) late majority adopters; and (5) laggards. The first four groups account for
approximately 84% of all adopters, with laggards accounting for the last 16%. Reaching Roger’s
100% adoption level is theoretically possible, but empirical evidence suggests that achieving

100% may be unrealistic. Laggards may never become adopters.
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evaluation of the Maine Learning Technology Initiative (MLTI) has provided evidence that,

indeed, the introduction of the laptops in Maine’s middle schools has impacted teaching and

learning in many ways. However, access to technology tools alone will not ensure that all

teachers in all disciplines will know how to use the technology to improve students’ abilities to

meet curriculum standards. This was evidenced in the MLTI program evaluation data for use of

the laptops in teaching mathematics.

The fundamental premise of this study was that changes are needed in both teachers’

content knowledge and pedagogical practices to improve students’ mathematical knowledge and

understanding. Thus the logic underpinning this study was that a robust professional

development intervention would result in changes in teachers’ mathematical content and

pedagogical knowledge and skills, classroom practices, beliefs about teaching, and their use of

technology in instruction. These changes would in turn have a positive impact on students’

mathematics achievement.

A randomized control trial (RCT) research design, the so-called gold star of research

designs, was used in this study. Figure 3 presents the research design. A total of 56 schools

participated in the study, and the schools were randomly assigned to two groups.

Figure 3: Overview of Research Methodology, Randomized Pretest-Posttest Control Group Design

Random
Assignment of Pretest Posttest 1 Treatment Posttest 2
Sample Treatment .
Schools & Year One - Year One Continued | Year Two
Treatment -
7" Grade ) cossional 8" Grade
Experimental Teachers Fl’DrofeissmnaI 7" Grade gro Tssnona ; Teachers
Volunteer Group and eveiopme Students evelopmen and
sample of Students nt Phase 1 Phase Il Students
purposive
population 7" Grade 8" Grade
of schools Control Group Teachers None 7" Grade None Teachers
and Students and
Students Students

Additional Data Collection Strategies:

Teacher, Student, and Principal Surveys, Logs, Observations, and Case Studies
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Twenty-eight (28) schools were randomly assigned to each of the two study groups
(Experimental and Control). The goals of the experimental professional development
intervention in this study were fourfold:

» Content — deepen teachers’ mathematical content knowledge in the areas of Numbers
and Operations and Patterns in Maine’s statewide learning standards.

» Pedagogy — improve teachers’ pedagogical practice in technology infused
mathematics classrooms.

» Technology Integration — develop and apply strategies that support the integration of
technology for the teaching, learning, and assessment of mathematics.

» Professional Learning Community — engage teachers in meaningful interaction and
dialogue about mathematics through face-to-face and online environments.

The experimental intervention consisted of four interrelated professional development
components. These were: (1) face-to-face workshops; (2) online workshops; (3) peer coaching
and mentoring; and (4) site visits.

Two separate achievement tests were developed for assessing student learning in two
core mathematics areas. One focused on Numbers and Operations, and the second focused on
Patterns and Relationships. Teacher assessments were designed to assess teachers’ content and
pedagogical knowledge in the same two content areas. Pedagogical knowledge included
understanding students’ mathematical thinking, as well as understanding how to effectively build
upon and develop mathematical thinking.

Table 22 reports the student achievement scores at the beginning and end of the two year

intervention. As the results indicate, the experimental group classroom students and control

Table 22
Student Total Test Score Results After Two Year Intervention
Mathematics Test Experimental Control ‘ .
= p= Effect Size
 Total Score (n=281) (n=692)
lT=
Fall 2004 32.1% 27.8% 3.80 <.01 0.29
Spring 2005 54.6% 47.9% 3.62 <.01 0.39

group classroom students did differ in prior achievement levels at the beginning of the study.

But an analysis of covariance (ANCOVA) for group effects indicated overall test score results

28




were also significantly different at the end of the two year intervention, in favor of the
experimental group students. Overall, the experimental group students gained more over the two
years in which their teachers participated in the sustained technology-infused professional
development program. That is to say, it appears if a teacher actively participated in the
intervention activities for 20 months or more, increased their own content knowledge, and

implemented classroom technology use practices, then student achievement improved.

Report 2: Maine’s Middle School Laptop Program: Creating Better Writers

The purpose of the research detailed in Maine’s Middle School Laptop Program:
Creating Better Writers was to begin to determine the impact that Maine’ laptop program may be
having on students’ writing ability. The one area assessed by many existing standardized tests
where the impacts of a laptop program on achievement may be more easily discernible is in the
area of writing; that is, if writing is assessed authentically by means of evaluating student writing
samples.

Student test scores on the Maine Educational Assessment (MEA), the annual statewide
test, were examined by researchers for two separate years. The primary examination looked at
student test scores for the years 2000 and 2005 in order to determine if there was a difference in

scores at two points in time: before the laptop program was implemented in even the Exploration

Schools (2000) and after the program had been implemented for several years (2005). A
secondary analysis looked at test scores in more detail to determine if there was a link between
student test scores and how students used the laptop during the writing process. A final
examination compared test scores of students who completed the writing section of the MEA
using the computer and those who completed the writing section using a more traditional,
longhand approach.

Table 23 on the next page reports the MEA Writing Scale Scores for 2000 and 2005. The
writing portion of the MEA at that time consisted of a writing prompt that was double scored.
Scale scores could range from 500-580. As may be seen in the table, in 2005 the average writing
scale score was 3.44 points higher than in 2000. Analysis of these average scale scores
indicated that, in fact, there was a statistically significant difference in writing scores between the
two years (t= 31.51; df = 32806; p<.001). Thus, the results indicated writing performance had
improved. Undoubtedly other factors beyond implementation of the laptop program may have

contributed to improved writing performance over the course of five years (implementing new
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writing programs in schools, more teacher professional development, etc.), but since these other

interventions did not occur in all Maine middle schools, and the results are based on the total

Table 23
MEA Writing Scale Scores 2000 and 2005

“ Nu‘mber;of ,_:‘-‘_;Average Scale |  Standard

Effect Size

Students |  Score Deviation
2000 16,557 534.11 10.61
0.32
2005 16,251 537.55 9.17

population of all 8" graders and all Maine middle schools, the results may be attributed, at least
in part, to the laptop program.

A secondary analysis of the 2005 scale scores revealed an additional key finding. How
the laptops are being used in the writing process influences writing performance. As shown in
Table 24, writing scale scores are related to how, and how extensively students use their laptop

to produce writing. Students who reported not using their laptop in writing (No Use Group) had

Table 24
Type of Laptop Use in Writing
‘SurveY Question .  scale Score
— — ; Number of - -
Stem ~ Responses | Students Average | Star}da?rd ;
o , = o | Deviation
Drafts and Final copy 11593 538.8 8.97
How do you use Final copy only 3413 537.7 8.89
your laptop for
writing? Drafts only 233 533.0 9.74
Not at all 642 532.0 9.63

the lowest scale score, whereas students who reported using their laptops in all phases of the
writing process (Best Use Group) had the highest scale score. Analysis of variance revealed a
significant difference between the groups (F=123.67; df=3, 15,877, p<.001), and post hoc
analysis indicated significant differences between all four groups shown in the table. In essence
the findings revealed greater levels of use of the laptop in the writing process as a writing

development tool (e.g., drafts, edits, final copy) was related statistically to writing scores.
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However, did the laptops help students to become better writers in general or just better
writers when using the laptops? To answer this final key research question, the way in which
students produced their MEA writing sample was examined. In 2005, some Maine students
completed the MEA writing assessment online, while many others produced their writing sample
in longhand. Table 25 reports the average writing scale scores for students who produced their
writing sample online and those who were developing their writing sample in the traditional

paper and pencil fashion. As shown in the table, the scale scores are almost identical. In fact,

Table 25

MEA 2005 Writing Scale Scores by Mode of Writing (Assessment)

~ Writing Sample NUmber of Students Average Scale Score Standard Deviation
Online 3,251 537.68 10.52

Longhand 13,000 537.52 8.80

an analysis of these scores using an independent sample t-test statistic indicated no statistically
significant difference between the scale scores of the two groups (t=.810; df=16249; p>.05). In
other words, writing improved regardless of the writing test medium.

Thus, the evidence indicated that implementation of Maine’s one-to-one ubiquitous
laptop program was related positively to middle school students’ writing. Five years after the
initial implementation of the laptop program, students’ writing scores on Maine’s statewide test
had significantly improved. Furthermore, students scored better the more extensively they used
their laptops in developing and producing their writing. And finally, the evidence indicated that
using their laptops in this fashion helped them to become better writers in general, not just better
writers using laptops.

Report 3: Using Middle School Laptops to Facilitate Middle School Science Learning: The
Results of Hard Fun

The primary goal of a third research project was to examine how the MLTI program
might impact the academic achievement and general engagement of students within a science
classroom. This action research study was designed to answer the following research question:

Is the use of the laptops to create narrated animations more effective than having

Students create traditional paper diagrams and reports in helping students learn the
concepts related to Earth’s axis angle?
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The research team for this project consisted primarily of researchers from the Maine
Education Policy Research Institute, and one classroom teacher and his two 8" grade science
classes at a school in Midcoast Maine. The basic design of the study was that both classes would
be taught the same information in the same way, but that they would have to demonstrate their
learning differently; one group would use computer-generated animation while the other group
would use a traditional poster/paper approach. The teacher with whom the research team worked
chose the science unit during which the observations and data collection would occur. He
introduced the concept of Earth’s axis angle and the cause for the seasons to both of his eighth
grade science classes. One of his classes (Control Group) was taught in the traditional manner
and was asked to complete a traditional paper diagram and report as a final project. The other
class (Experimental Group) was also taught the material in the traditional manner; however, they
had access to interactive, educational websites for their final project and were asked to turn in a
narrated animation podcast.

In order to examine how the technology impacted academic achievement and general
classroom engagement, a number of measures were used in the study. First, a pre-assessment
was administered to all of the students in order to establish a benchmark comprehension level of
axis angle concepts. This pre-assessment measured comprehension, as well as attitudes about
science, comfort-level and skill-level with regard to making animations, and 21* Century skills.
A post-assessment measured student comprehension and contained several opinion questions,
which asked students to explain what they liked and disliked about completing their science
projects. A retention assessment was also administered roughly a month after the teacher had
completed the unit in order to measure the students’ retention of learning. This assessment
contained questions that were similar to those asked in the pre- and post-assessments, but were
not identical to these earlier assessments.

In addition to the assessments and the teacher log, observations and interviews were
conducted with both the teacher and his students. These were conducted in an effort to gather
more information about how the technology was being introduced to the students, to measure
student engagement levels, and to gather a better understanding of the level of student interest
regarding the projects.

Table 26 on the next page provides a comparison between the Experimental and Control

Groups performance. Based on the data displayed in Table 7, the students in the experimental
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group answered more questions correctly than the students in the control group on the post-
assessment. In fact, the average of the students’ scores in the Experimental Group increased
from 42.36% to 90.97%, while the student’s scores in the Control Group increased from 52.38%
to only 81.25%. In addition, the Effect Size on the post-assessment was .61, indicating that the

Table 26
Pre- and Post-Assessment Results

Control Group 52.38% 20.52 81.25% 15.94

Experimental 61

42.36% 19.93 90.97% 12.03
Group

Experimental Group students scored approximately 2/3 of a standard deviation above the Control
Group students. Thus, academic achievement of the students in the Experimental Group was
greater in comparison to the students in the Control Group.

The information in Table 27 provides a comparison between the two groups with regard

to the average of the students’ scores on the retention assessment. When comparing the results

| Table 27
Retention Assessment Results

Control 63.08% 17.02

1.42
Experimental 87.27% 5.04

of the retention assessment, it is clear that the students in Group B, the Experimental Group,
answered more of the questions correctly in comparison to the students in the Control Group.
Based on the results of the pre- and post-assessment, as well as the retention assessment, it is
apparent that the students in Experimental Group had a higher level of comprehension in regard
to axis angle concepts. In addition, nearly a month after the class had completed the unit, the
Experimental Group had a higher level of retention of learning. Thus, the results of this project

indicate the students who completed the animation podcast project had a higher level of
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comprehension and, a higher level of retention. In addition, interviews with students revealed
that these appear to be higher levels of engagement by students who completed the laptop
generated diagrams and reports. As one student remarked, “It took more effort, but it was more

ﬁln kE]

Report 4: Using Technology in Helping Student Achieve 21* Century Skills: A Pilot Study

The primary goal of this pilot research study involving teachers from a Maine school
district and researchers from MEPRI was to create a model/process to help students in 7-9™
grades learn how to evaluate electronic/digital resources within the context of authentic learning
activities. The design for this pilot project was relatively straight-forward. Technology
integrationists within a school district and the research team developed materials to help teachers
more effectively help students learn how to evaluate electronic/digital resources. Teachers at
each school level (high school — 9™ grade: and middle school — 7™ & 8™ participated in this
study and provided useable data for the analysis. A set of guidelines detailing what to teach was
given to each of the teachers and they were asked to incorporate the information into their
curriculum during a two-month period of time. Students were pre- and post-tested before and
after receiving the intervening material to determine what, if any, knowledge they had gained
about how to evaluate electronic/digital media over the two months.

The intervention focused on enabling students to gain skills in answering three key
questions: Does the content of the website appear to be useful? What is the apparent purpose of
the website? How reliable is the information contained on the website? The amount of time
teachers spent providing the intervention to their students was determined by the teachers
themselves and varied among teachers and grade levels. No guidelines for Aow to teach the
material were specified by the project team, and teachers were encouraged to use the materials in
whatever content area they deemed appropriate. The experimental classroom teachers reported
spending a total of 30 minutes of instruction in 7% & 8" grades and two hours of instruction in 9™
grade.

Analysis of the pre- and post-assessment scores indicated that the scores of students who
received the intervention were significantly higher on the post-assessment than scores of students
who did not receive the intervention for the 7™, 8" and 9™ grade students combined. This
information appears in Table 28 on the next page. Further analysis indicated there were no

statistically significant differences in pre-test scores for the experimental and control groups
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(p>.05), but there were significant post-test differences (p<.05). The experimental group
students outperformed their control group cohorts. In addition, analysis of the data for different
grade levels indicated that the intervention was most effective with 8th graders, and somewhat

mixed for the other grade levels.

Table 28
Pre-Post Test Differences — Experimental vs. Control Groups

Experimental 14.55 4.49
Pretest 0.19
Control 5.11

Experimental 16.47 5.507
Posttest 0.41
Control 14.19 5.58

An analysis of student responses to individual assessment questions also revealed mixed
results. The majority of students (57%) were able to determine how useful a website would be to
them when given an assignment and were able to determine the main purpose of the website.
The majority (58%) were also able to distinguish fact from opinion. Only 25%, however, were
able to correctly identify a website as being a primary or secondary source. It was found that
many students confused the word “primary” with the words “most important or main” in the one-
on-one interviews. In summary, this pilot study demonstrated the potential impact of
interventions specifically designed to address 21* Century Skills.

Report 5: 21° Century Teaching and Learning: An Assessment of Student Website Evaluation
Skills

This study was undertaken by the science department at a Maine junior high school and
MEPRI research and evaluation team. The primary goal of this project was to build upon the
pilot study described above and to help students learn how to evaluate Internet resources in a
systematic way, thus enhancing their ability to evaluate websites.

In order to achieve the primary project goal, a number of important actions were required
by the project team. Teachers and researchers worked together to create benchmarks that would
outline the concepts that 7™ and 8" grade students at the middle school would need to learn in
order to evaluate electronic/digital resources within the context of authentic learning activities,

specifically, science classrooms. In addition, project leaders and researchers worked together to
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help participating teachers effectively implement the benchmarks in their curriculum. Using the
agreed-upon benchmarks, each teacher was asked to adapt or construct materials/concepts,
determine frequency of use of those materials/concepts, and implement materials/concepts into
their curriculums based on their own curricula agenda.

The assessments were developed by MEPRI staff, and pre-tested for appropriateness and
clarity in conjunction with the pilot project described above which was conducted at another
Maine school. A scoring rubric for the assessment was developed by MEPRI staff and the
technology integrationist who helped create the assessment.

The intervention was implemented by the science teachers over approximately five
months. The method of implementing the intervention generally followed one of two types of
formats. The first format was in conjunction with an existing lesson. This involved all students
looking at the same web page and discussing as a class the factors that contributed to it being
identified, according to the benchmarks, as a “good or bad” website. Instruction usually
revolved around dissecting the site to reveal differences for research purposes. The second
format was conducted as a research project. This consisted of the teacher assigning students a
research project or topic and the students identifying and explaining the webpage layout in
relation to the benchmarks.

The pre- and post-assessments completed by the students were scored by MEPRI project
staff and two science teachers (project leaders). As shown in table 29, results for the middle
school revealed that the students performed well on the post-assessment in June 2008 when
compared to the pre-assessment taken in December. The students’ average scores on the post-

assessment were above the pre assessment (17.8 vs. 15.0). In fact, statistical analysis of these

Table 29
Pre and Post Assessment 7'" & 8" Grade Student Results

avera ke ~ Standard aVerase Standard
g Deviation ‘ g‘ Deviation
Students 297 15.01 4,58 347 17.80 5.59

results revealed there was a statistically significant improvement in student performance.
Furthermore, analysis of the average scores, using Effect Size procedures, indicated students as a

group improved their scores by 2/3 of a standard deviation. These Effect Size results suggest
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that the work science teachers did to prepare students for website evaluation as part of this
project has substantially increased student skills in that area. Thus, the findings indicate the
intervention was effective in improving students’ skills in evaluating web-based resources. In
summary, this study demonstrated the potential impact of interventions specifically designed to
address 21% Century Skills. Furthermore, the project demonstrated the importance and

feasibility of developing individual curriculum interventions tailored to specific content areas.

Section S: Costs of the Laptop Program

The previous sections of the report have focused on describing how the laptops are being
used in Maine’s middle schools, and the impacts the laptop program is having on teaching,
knowledge, and student achievement. Many teachers believe the laptops have provided benefits
to them and their students. But one may ask if the benefits are commensurate with the costs? In
effect, one may ask if the MLTI program is cost-effective.

This is not an easy question to answer. There is a considerable body of literature on
determining cost-effectiveness and how to conduct a cost-benefit analysis. But it is difficult to
apply these business-type analyses to fields such human services and education. For one, it is
virtually impossible to objectively quantify benefits. How does one put a price on deeper
learning, for example? Second, most cost-benefit type analyses are premised on the availability
of an alternative solution or program to calculate costs; to provide a comparison between an
existing program and a new program. But in the case of the MLTI program this was not
possible. Schools were using technology before the implementation of the one-to-one laptop
program, but there was no documentation of the specific costs of this earlier technology use. In
addition, at the time of the implementation of the one-to-one laptop program, no alternative use
of resources was proposed to compare with the MLTI program.

This is not to suggest that cost analyses are impossible to conduct with programs such as
MLTI. It just means one has to be more careful in tying costs to benefits. In fact, they cannot, in
actuality, be tied directly to one another. The best on can do is document each, and use judgment
in reaching cost and benefit conclusions.

Given this background, what can be documented about the costs of the MLTI program?
First, there are two major cost components; (1) State costs, and (2) local school district costs.
Second, identifying costs for each component requires different methodologies. And third, these

methodologies impact the quality of evidence one may obtain.
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Beginning with annual State costs, there are costs associated with the laptops and
accompanying software, network costs, and state personnel costs. First the lease-purchase cost
of each laptop and accompanying software is $242 per year for four years. A second State cost
is for Networks. Each school is provided a network infrastructure that provides both wired and
wireless bandwidth and storage capacity. It includes servers, data storage devices, routers,
switches and fire walls and built-in redundancy for this equipment as well as the cooling and
power systems in the data centers where the equipment is stored in order to ensure uptime.
Apple provides personnel and equipment to ensure performance of the network. The annual cost
of each network in each of the 225 middle schools is $7,817 per school.

A third State cost is for the MLTI staff. Currently the staff consists of ten full-time and
part-time professional personnel responsible for managing the technical component of the MLTI
program and providing professional development for school personnel statewide.

In the early years of the MLTI program, a large part of the statewide professional
development program was provided in face-to-face activities. However, as resources have
become more limited the number of face-to-face professional development activities has been
reduced, and the MLTI project staff has begun to rely more and more on digital resources for
providing professional development opportunities.

In 2009-10 the MLTI evaluation team attempted to document the extent of the

professional development program. Table 30 summarizes some of this evidence. As shown in

Table 30
2009-2010 MLTI Professional Development Activities

Type of Professional Development Number Percent of Schools or Staff

1. School visits and consultations

a. MLTI staff 64 18% of schools
b. Apple staff 62 18% of schools
2. Workshops 11 Unknown
3. Online Support
a. Website Continuous No data available
b. Webinar 36 10% of Maine teachers
¢ OnII‘ne learning Continuous No data available
environments
4. iTunesU Over 4200 “hits” per week 11% or less Maine 1P addresses
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the table, the data on the extent of professional development activities is sketchy. Some of this
sketchiness is due to the nature of the activity (e,g., virtual environments) and some is due to lack
of a comprehensive system for tracking activities. The evaluation team attempted to obtain more
comprehension information but was unsuccessful. In addition, the evaluation team attempted to
collect evidence from participants in the professional development activities, but this information
was also limited because only a small minority of participants chose to complete the evaluation
surveys. Those that did, however, gave the professional development activities positive ratings.

Table 31 provides a summary of the State costs for 2009-10. The total yearly cost is
approximately $10.5 million, for a per-unit cost of $308 ($10,467,926 / 34,038 laptop units).

In the case of calculating local district costs, determining costs are more difficult. Local
school districts do not report the middle school laptop costs separately from other technology
costs. Accordingly, in order to determine these costs, a cost survey was distributed to all public

school districts (n=155) that had deployed MLTI laptops to all their 7" and 8™ grade students and

Table 31

2009-10 State MLTI Costs
1. Middle School Student 29,570 @ $242 per unit $7,155,940
2. Middle School Staff 4,468 @ 5242 per unit 51,081,256
3. Network Fee per School 225 @ $7,817 per unit 51,758,825
4, MLTI Staff Ten full and part-time staff $471,905

Total Costs $10,467,926

Cost per Unit $308 per Unit

staff. A copy of the cost survey appears in Appendix B.

Unfortunately the return rate for the surveys from the school districts was very low. Only
28 school districts returned useable surveys, for a useable return rate of 18%. But those 28
districts represent approximately 31% of all middle school students, and useable surveys were
returned from small, medium, and large school district. Thus, for purposes of this report, the
evidence on local school district costs of the MLTI program should be viewed as preliminary,
and not definitive. This is an important caveat, and caution must be exercised in interpreting

these cost results.
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Notwithstanding this caveat, what can be determined about local school district costs for

the laptop program? Table 32 presents a summary of the results of the cost information

submitted by the 28 SAUs. The table reports the total and per pupil MLTI expenditures for each

Table 32
MLTI Local Costs (n=28 SAUs)

SAU Total Spending 7" & 8" Grades Enrollment 7" & 8" Grades Per Pupil Amount
1. $12,478.00 42 $297.10
2. $20,998.00 61 $344.23
3. $95,568.00 64 $1493.25
4. $21,600.00 66 $327.27
5. $31,068.00 86 $361.26
6. $36,596.00 95 $385.22
7. $2,620.00 111 $23.60
8. $31,600.00 132 $239.39
9. $15,800.00 144 $109.72
10. $170,727.00 165 $1034.71
11. $104,513.00 186 $561.90
12. $90,160.80 214 $421.31
13. $130,038.00 275 $472.87
14. $80,661.00 276 $292.25
15. $134,500.00 325 $413.85
16. $66,000.00 350 $188.57
17. $127,067.90 350 $363.05
18. $125,081.30 362 $345.53
19. $18,298.00 390 $46.92
20. $184,737.00 402 $459.54
21. $186,250.00 406 $458.74
22, $113,236.00 422 $268.33
23. $145,950.00 436 $334.75
24. $183,383.00 464 $395.22
25. $89,989.00 547 $164.51
26. $224,320.00 576 $689.44
27. $139,091.00 640 $217.33
28. $205,000.00 1045 $196.17

Total $2,787,705.18 8,991 $310.06

of the 28 school districts, along with the 7™ and 8" grade enrollment in each district. What is

very apparent is the differences in expenditures for similar size districts. For example, District 3,
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with 64 middle school pupils spends approximately $1,490 per pupil, while district 4, with 66
pupils, spends on average $327 per pupil. A similar pattern may be found between Districts 13
and 14.

These differences are further apparent when the districts are clustered by school size.
Table 33 displays this information, and in this case, the cost per unit is reported as “cost per
laptop” to reflect the fact that there are more laptops per school than just for pupils (e.g., teacher
laptops). The table indicates that the average for all these districts is approximately $283 per
laptop. The range among the 28 school districts is from a low of $24 per laptop in one of the

small middle school to a high of $976 per laptop in one of the medium size middle schools.

Table 33
Cost Per Laptop Unit for Differing District Size
‘ Range in Cost Per Laptop
Local District No of Laptops Ave Cost Ber

| - ‘ Laptop Low High
Small SAUs 1247 $215 524 $333
(0-149 pupils)
Medium SAUs 3062 $342 $39 $976
(150-399 pupils)
Large SAUs 5113 $288 $146 $412
(400-2000 pupils)
All Districts (n=28) 9422 $282°? $24 $976

Table 34 on the next page provides a further breakdown of costs by category of
expenditures for the 28 SAUs. Individual breakdowns of expenditures by the three clustered
school sizes appear in Appendix C. Collectively these breakdowns reveal that the largest
expenditure categories are for salaries and benefits for (a) technology integrationists/mentors;
and/or (b) technical support personnel. Not all SAUs had expenditures for these categories and it
does not appear to be related to school size. That is, some small, medium, and large schools
funded these personnel positions while others did not. In fact, this is true for all the categories of
expenditures. Thus, while the average local MLTI expenditures in 2009-10 for these 28 SAUs
was approximately $283 per laptop, expenditures vary greatly among the SAUs. This suggests
different SAUs are making different choices on what they will expend local level funds on in

support of their middle school laptop programs.
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Table 34
Local Expenditures by Category (n=28) Middle Schools

, ; T : [ =

' ' o ~ - o Range of Per-Laptop
- Question 1: : N Expenditure Number of 2;’:: :i? ' Costs
Did your school pay for the following items that are not covered by MLTI? | SAU e Laptops Laptop

High Low

a. Salary and benefits for middle school technology 22 $1,032,653 7,930 $104.82 526.67 $376.99
integrationists/mentors

b. Salary and benefits for middle school computer technicians/technical| 26 $1,031,974 9,311 $104.75 $8.44 $537.91
support staff, including Ed Techs

c. Stipends for middle school teacher leaders who receive a stipend to 15 $43,435 6,023 $4.41 $1.87 $19.10
help teachers with technology integration/issues in their classrooms

d. Repair and replacement not covered by MLTI 24 $114,193 7,987 $11.60 $.42 $59.09

e. Property insurance related to the laptops 5 $92,460 2,857 $9.38 S.00 $61.22

f.  Infrastructure in addition to what is covered by MLTI 18 $119,059 6,464 $12.08 $.21 $64.10

g. Professional development for teachers and staff on using laptops for | 16 $43,881 6,823 $4.45 $.84 $46.67
instruction

h. Travel and substitute costs for professional development for 18 $15,512 6,048 S1.57 $.15 $13.54
teachers or staff

i.  Anyadditional MLTI laptops purchased that were not covered by the| 5 $43,916 1,909 $4.46 $.23 $42.18
MLTI program

j. Hardware 21 $147,179 6,627 $14.94 $2.86 $48.12

k. Software 15 $31,984 4,801 $3.25 $.42 $45.45

. Supplies 25 $57,154 8,245 $5.80 $.13 $66.21

m. Other 6 $13,931 1,533 $1.42 $2.07 $44.40

Total 28 $2,787,331 9,852 $282.92 523.60 $975.58
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Given these state and local cost analyses, what is the total average yearly cost per laptop
of Maine’s middle school program? If one combines the two average cost figures (State and
local school district) it appears that on average, Maine’s yearly cost per laptop is approximately
$591(State average cost of $308 and local district cost of $283 = $591).

How are these costs to be interpreted? Are they low, average, or high? Do they match benefits?
As discussed earlier, these are questions which are difficult, if not impossible, to answer directly
or definitively. However, to provide some context for interpreting these cost figures, two

approaches have been taken.

First, how do these costs compare to other costs the State and local school districts incur
in providing K-12 education in Maine? Table 35 reports average per pupil expenditures for K-12
education in Maine for 2009-10. It includes both State and local community expenditures, and is

reported as average per pupil expenditures by 11 cost categories. This data indicates that the

Table 35
2009-2010 K-12 Maine Expenditures
 Cost Category ! Averége Per Pupil Expenditure Percent of Total
1. Regular Instruction $4,438 40.2%
2. Special Education Instruction 51,620 14.7%
3. CTE Education Instruction $236 2.1%
4. Other Instruction ; ‘ . $344 3.1%
5. Student & Staff Support $885 8.0%
6. System Administration $332 ‘ : 3.0%
7. School Administration $579 5.3%
8. Transportation and Buses $578 5.2%
9. Facilities Maintenance $1,274 11.5%
10. Debt Service $711 6.5%
11. All Other $42 0.4%
Total $11,039 . - 100.0%
Total Instruction (1-4) ] $6,638 60.1%

average costs for the middle school laptop program is approximately 5.4% of the total K-12 per
pupil expenditures ($591/$11,039 = 5.4%). The average of $591 is approximately 9% of total
instructional costs, and about one-third of what was spent on special education. This average
amount is similar to what was spent in 2009-10 for school level administration or transportation.

Second, how does the cost of Maine’s one-to-one laptop program compare to costs of
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other laptop programs? Surprisingly, few systematic attempts have been made throughout the
country to document costs. An extensive review of the literature surfaced scant evidence of
program costs. What was uncovered was a limited study by one national K-12 computing
association. Beginning in 2003, the consortium on School Networking (CoSN), in collaboration
with Gartner, an information technology research firm, developed a tool and protocol for
calculating what was called Total Cost of Ownership (TCO). Using the protocol CoSN
conducted cost studies of three school districts in which school district costs before and after
implementation of one-to-one programs were calculated. In addition, one other cost analysis was
uncovered by the MLTI evaluation team, a cost analysis conducted by another school district that
used the CoSN protocol for analyzing their costs.

Table 36 reports the cost figures for the four school districts and Maine’s program. The
protocols used in the four studies were slightly different than the protocol used for Maine study,
but they were similar enough to provide some comparison, albeit cautious ones.

As shown in the table, the cost per unit in the 1-to-1 programs ranged from a low of $516

Table 36
Average Cost per Laptop Unit
District\State ‘ No. of Units ~__ Cost per Unit Cost per Unit '
- Prel-tol | Posti-to-1l
District 1 4401 $262 $780
District 2 850 $577 $541
District 3 1079 $603 $516
District 4 540 N/A $748
I "
Non-Maine 1-to-1 Program Cost 481 3646 . N
Average ‘ ‘
State of Maine . - 34,038 ‘ N/A $591

per unit (District 3) to a high of $780 per unit (District 1). Maine’s cost per unit of
approximately $591 places it in the middle of the five programs, and approximately $55 below
the average of the other four programs. And although Maine does not have any evidence of pre
1-to-1 laptop program costs, if the pre 1-to-1 per unit costs in the three other programs are used
as surrogate evidence, the incremental or marginal cost of Maine’s implementation of the middle

school laptop program would be approximately $110.
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To summarize this section of the report, one has to exercise considerable caution in
interpreting costs of the middle school program. Costs at the State level are fairly clear cut, but
not so in the case of local district costs. The evidence that is available indicates that for 2009-10,
the average costs of the laptop program, including both State and local costs, was approximately
$591 per laptop unit. This amount represents approximately 5% of total K-12 expenditures, and
9% of total K-12 instructional expenditures. The $591 average costs is lower than the reported
costs of other 1-to-1 laptop programs, and may represent an incremental cost of approximately
$110 over other non-1-to-1 laptop/computer programs. Does this mean Maine’s middle school
program is cost effective? As mentioned at the beginning of this section of the report, it is
impossible to determine in any objective, definitive way the answers to this question. But the
evidence from this section, and the two previous sections describing benefits of the program,
suggests that if the laptops are used extensively in curriculum and instruction, and are used
specifically to focus on achieving targeted learning goals, the answer would appear to be in the

affirmative.

Section 6: Summary and Recommendations

The evidence presented in this report, indicates that the MLTI program has had a
significant impact on curriculum, instruction, and learning in Maine’s middle schools. In the
areas of curriculum and instruction, the evidence indicates many teachers have reached the
tipping point in the adoption and integration of the laptop into their teaching. However, the
adoption is uneven for some teachers, and in some areas. Relatively speaking, mathematics
teachers use the laptops less frequently than their colleagues in other core disciplines. Most
teachers are not using the laptops as frequently in assessment as one might expect, and too few
teachers report using the laptop to frequently teach 21* Century Skills.

Middle school teachers report substantial benefits from the laptop program. Teachers
indicated the laptops helped them teach more, in less time, and with greater depth, and they also
reported that laptops helped them to individualize their curriculum and instruction. For their
students, many teachers reported that their students learned more and with greater depth and
understanding.

There is some evidence of the direct impact of the laptops on student achievement.
Results indicate that students’ writing has improved. In mathematics there is evidence that a

well-designed and executed professional development resulted in improved student performance
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in mathematics. A science study also found significant gains in student achievement when
students used their laptop to learn science. In addition, two studies demonstrated the power of
students’ laptops in learning an important 21* Century Skill; the skills of locating and evaluating
information.

In light of these benefits of the laptop program, it is important to also consider the costs
of the program. Although some of the evidence in this area must be used cautiously, it appears
Maine’s one-to-one laptop program costs are in line with the average costs found in other laptop
programs. That is to say, Maine’s per unit costs were very similar to the average found in four
other cost studies, and the incremental costs appear to be reasonable.

Thus, it appears the MLTI program has been successful in many ways. But this review
has also surfaced some areas which need attention. A fundamental premise of the MLTI
program is that technology integration is more about professional development than about
hardware. The evaluators agree with this premise, and recommend that the project staff make
some important changes and/or additions to the MLTI professional development program.

More specifically, the evaluation team recommends that for the near future the MLTI

project staff focus professional development programs in the following areas:

1. increasing the use of technology in differentiating instruction
increasing the use of technology in teaching and learning mathematics
integrating technology with student assessment systems

integrating technology into the teaching of 21* Century skills

wos wn

helping school level administrators become more effective in supporting the integration
of technology into curriculum and instruction.

Second, the MLTI project staff should continue their efforts to deliver professional
development program in the most effective and efficient ways possible, given limited resources.
Using technology to provide professional development is critical, but the early evidence
indicates that the efforts to date are not particularly encouraging. Only a small portion of
teachers, administrators, and other school personnel are being reached by means of electronic
technology. It is important that other strategies be identified and implemented in order to reach a
wider audience.

Third, the project staff should continue to document the impacts of the laptop program on

student achievement. This will entail engaging and assisting more teachers in designing and
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implementing action research studies which are targeted toward achieving specific learning

goals.
The evaluation team believes that implementing these recommendations will enhance the
effectiveness and impacts of the middle school laptop program. In addition, they will bring the

program closer to achieving the original goal of the Maine Learning Technology Initiative.
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MLTI Teacher Survey Spring 2010

This survey is being conducted by a research team from the Maine Education Policy Research Institute (MEPRI), on
behalf of the Maine Department of Education. The Maine Learning Technology Initiative laptop program is being studied to
find out how laptops are being used in classrooms across Maine. The research team will report its findings to the
Department of Education and to the state legislature.

Over the course of several years, teachers have offered a variety of opinions about the benefits of the laptop program. In
an attempt to more systematically collect teacher perceptions, we ask you to complete this survey. Completion of the
survey should take no more than 15 minutes.

Your participation in the survey is voluntary, and your identity and responses will be kept strictly confidential.

Thank you for your participation.

If you have any questions, you may e-mail the evaluation team directly at cepare @usm.maine.edu.




MLTI Teacher Survey Spring 2010

* 1. What is your school name?

2. THIS SCHOOL YEAR, on average, how frequently do you perform the following

tasks?
less than . often
once per a few times X .
never once per once daily during the
week per week
week day

a. Use your laptop to conduct research that contributes to lesson plans
and curriculum design.

b. Use your laptop to develop instructional materials (handouts, tests,
etc.).

¢. Use your laptop to manage student information:

d. Use your laptop to communicate with colleagues inside and outside
the school.

e. Use your laptop to communicate with parents and students.

f. Use the laptops to assess student understanding and to inform my
teaching (formative assessment).

g: Use the laptops to assess student understanding and to assign grades
(summative assessment).

h. Use your laptop to adapt an activity to students' individual needs
(e.g., differentiate instruction, etc.).

i. Use your laptop and/or student laptops:together or individually for
student learning during class time:

j- Use your laptop to record student grades.

k. Use your laptop to look up quick facts to inform your teaching.

OO O OOOOOOOO
OO OO OO0 OOOO
OO O O0OOOOOOOO
OO OO OO0 0OOOO
OO O O0OO0OOOOOO
OO O OO0 OOOO
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3. Indicate how much you agree or disagree with the following statement about the
laptop program.

neither
strongly somewhat ) somewhat
R X disagree nor strongly agree
disagree disagree agree
agree

a. Because of the skills my students are gaining through work with the O O O O O

laptops, | believe they will be better prepared to compete in the new,
knowledge-based economy than will students without a 1:1 laptop
program.
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4. This school year during class time, how often have students in your class performed
the following activities?

less than X often
once per a few times . ]
never once per once daily during the
week per week
week day

a. Students perform research or find information without using a laptop.
b. Students perform research or find information using a laptop.

c. Students work in groups on schoolwork without using a laptop.

d. Students work in groups on schoolwork using a laptop.

e. Students present information to the class without using a‘faptop.

f. Students present information to the class using a laptop.

g. Students use a laptop for writing.

h. Students use a laptop to gather information from multiple Internet
sites to solve a problem.

i. Students use their laptop to consult with "experts.”

j. Students use their laptop to communicate with students in other

schools.
k: Students use a simulation on their laptops to better understand a
concept(e.g. density, relationships in mathematics).

O OO OOOOOOO0O
O OO OOOOOOOO
O OO OOOOOOOO
O OO OOOOOOO0O
O OO OOO0OOOOO
O OO0 OOOOOOOO
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5. Please tell us HOW MUCH you agree or disagree with each of the following
statements about student learning and laptop use in your classroom.

neither
strongly somewhat . somewhat
) . disagree nor strongly agree
disagree disagree agree
agree
a. Students in my classroom are more actively involved in their own
learning when we use the laptops:
b. The quality of my students’ work increases when we use the laptops.

¢. My students are better able to understand when they use the
laptops.

d. My students are more organized when they use their laptops.

e. My students are more engaged when we are using the laptops.

f. Use of the laptops has facilitated my students' ability to integrate
information from multiple sources.

g My students are more self-directed learners because of the laptops.
h. As a result of using the laptops, my students are learning to critically
assess the quality of information they obtain from different sources on
the Internet.

i. My students are able to present/express their ideas more effectively
when they use laptops.

j. Laptops make it easier for my students to gather information from
different sources.

k: The laptops help my students better grasp difficult curricular
concepts.

1. My students' writing quality is better when they use laptops.

m: My students communicate better with teachers as a result of having
laptops:

n. My students learn some content faster using laptops.

0. Laptops make it easier for my students to demonstrate their learning.

p. My students work harder at their assignments when they use the

OO0 OO O OO OO OO0 OO O
OO0 OO O OO OO OO0 OO O
OO0 OO O OO OO OO0 OO O
OO0 OO OO O OO OO0 OO O
OO0 OO O OO OO OO0 OO O

laptops.
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6. Over the past 12 months, how many times have you participated in each of the
following types of professional development?

—
Ny
©w
[¢)
(o]
7
-
o
iy
(=]
F

MLTI live webinar
MLTI recorded webinar and/or podcast
MLTI regional content meetings

MLT! leadership meetings

Professional development provided by MLT! that your school
requested at your location

Professional development offered by your school or district

Other, online/virtual professional development (not offered by MLTI)

OO0 OOOOO-
OO0 OOOOO
OO0 OOOOO:
OO0 OOOOO
OO0 OOOOO

Other professional development, not included above
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7. Please rate the effectiveness in meeting your needs of each of the following types of
professional development you have participated in within the past 12 months (if you
attended more than one session, please rate the effectiveness ON AVERAGE).

did not . somewhat . .
. not effective K effective  very effective
participate effective

MLT]! live webinar
MLT! recorded webinar and/or podcast
MLTI regional content meetings

MLTI! leadership meetings

Professional development provided by MLTI that your school
requested at your location.

Professional development offered by your school or district

Other, online/virtual professional development (not offered by MLTI)

OO0 OOOOO
OO0 OOOOO
OO0 OOO0O0O
OO0 OOOOO
OO0 OOOOO

Other professional development, not included above.

8. Which of the following types of professional development would be most beneficial to
you as you continue to use laptops in your classroom? (check all that apply)

l:' interdisciplinary, project-based

l:' Integrating technology within the existing curriculum

l:' Teaching 21st Century skills using technology within the existing curriculum
l:' Using a particular software program (e.g. Noteshare or other MacBook software)

l:' Using a particular web-based software (e.g. Google Docs)

Other (please specify)
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9. Which of the following professional development formats would be most appealing to
you? (check all that apply)

l:l School-based professional development
l:l In-person mini-courses during the summer
l:l In-person regional content meetings during the school year

l:l University courses (attend in-person)

l:l Webinars
l:l Podcasts

l:l Online/virtual courses

Other (please specify)
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10. What would you say is the greatest strength of the laptop program as it pertains to
teaching and learning?

-1
11. What would you say is the greatest challenge of the laptop program as it pertains to
teaching and learning?
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12. Concentration area in which you teach: (Check all that apply.)

D Science

D Foreign Languages

D Physical Ed./Health

D Gifted/Enrichment

Other (please specify)
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13. How many years have you been teaching?

14. Highest level of education completed

O Bachelor's Degree

O Bachelor's Degree plus credits

O Master's Degree

O Master's Degree plus credits

O Certificate of Advanced Study

O Doctorate

15. Gender

17. Are you a......

l:l Teacher

|:| Educational Technician
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18. If you have any comments about the laptop program that you would like to share
with the research team, please share them here.

A
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SCHOOL ADMINISTRATIVE UNIT NAME.............

(Municipality, SAD, CSD, or RSU - do not report by Union or AOS)

Part A - Middle School MLTI Laptop Program Costs
Questions 1 through 6 refer to your middle school computers for 7th and 8th graders
that are part of the Maine Learning & Technology Initiative (MLTI). Please do not
include an s related rs when answerin uestions

1. Some superintendents have reported that they must pay for items out of their local
budget because the items are NOT paid for by the State as part of the middle school
MLTI program. For each of the items listed below, please indicate how much you spent
in 2009-10 for that item,

e Ifan item supported more than 7t and 8t graders, or computers other than those
that are part of MLTI, please allocate on an actual or pro-rata basis on the portion
that applied to MTLI laptops for 7th and 8t graders only.

o Ifyourdistrict had no expenditures on an item, please enter ‘0’, _

e Additional notes or comments may be placed in your response to Question 6.

Spending by your
Did your school pay for the following items that are NOT school districtin 2009-
covered by MLTI? 10 for 7th & 8th prade
a. Salary and benefits for middle school technology
INTegrationists /MeNtOTS i e srisrees s st
b. Salary and benefits for middle school computer
technicians/technical support staff, including Ed Techs..........
c. Stipends for middle school teacher leaders who receive a
stipend to help teachers with technology integration/issues in
their ClassSTO0MS. .. it e e
d. Repair and replacement not covered by MLTI.....ooviiiniiininns
e. Property insurance related to the laptops.......ccooviiiiiinnn,
f. Infrastructure in addition to what is covered by MLTI (e.g.,
wiring, servers, routers, €tC.) i i e
g. Professional development for teachers & staff on using
laptops for instruction (excluding PD provided by MLTI).........
h. Travel and substitute costs for professional development for
teachers o1 Staff.....c..ociui i e s e
i. Any additional MLTI laptops purchased that were not covered
by the MLTI Program. ... e
j, Hardware (e.g., printers, scanners, probes, thermometers,
projectors, smartboards, other hardware) .....c.cc.cocccevinivnnnne,
K. SOFUWATE et 1ivsieseiitiee st cer sttt sresre e e sbesr b eresnssnssheses svesresverne
L SUPPHES . coiivivierier s erier e e e et s e s bt
m. Other (please specify Yerrenn
n. Other {please specify )




What was your student enrollment in April 2010 for 7t & 8t grade?

How many MLTI laptops did you have during the 2009-10 school year for use by
your 7t and 8th graders, their teachers, and staff that were:

a. Paid for by the State......

b. Paid for locally...............

Has your school district purchased digital/online textbooks for 7t and 8t graders
that have replaced hard-copy textbooks? O Yes O No

If so, how much, if anything, do you estimate that you save annually by not
purchasing the hard-copy textbooks? (Annual cost of hard-copy textbooks - annual
cost of digital or online books = net annual savings)

You may know of other ways in which your school district has saved money as a
result of having the 7% and 8% grade MLTI laptops. If so, please describe the item
and give an estimate of how much you save annually.

Item description Savings per year

nnnnn

......

......

If you have any other comments about costs associated with the laptop program in
your middle school or have been able to provide students with things you would not
be able to afford otherwise, please let us know in the space below or, alternatively,
you may call us in Gorham at (207) 228-8220 or toll-free at (888) 800-5044.

w



Part B - High School Computer Program Costs

Questions 7 through 13 refer to your high school computers for 9t through 12t
graders.

7.

Which of the following types of access to computers did students in your HIGH
SCHOOL(s) have during the 2009-10 school year?

Total # of Average cost
computers of per vear for
this type in your each laptop?
high school (Annual lease
In which (include teacher,  payment or total
Student Computer Access grades? (check  staff, studentand  price divided by
for 2009-10: all that apply) backup number of years
computers). of expected life)
a. One-to-one - each student had ]9
his or her own MLTI MacBook O 10t
purchased for 2009-10 school O 11t
year through the MLTI 012w
program Other
b. One-to-one - each studenthad ] 9th
his or her own Apple laptop, O 1ot
e.g., an older MLT! laptop or O 11t
one purchased directly from O 12th
Apple, but NOT part of the Other I____:j
2009-10 MLTI program
¢. One-to-One - each student [T g
had his or her own non-Apple I 10w
laptop (e.g., Netbooks). g 11th
12t
Other | |
d. One-to-One - Laptops (any O 9w
type) were available on carts O 10w
that classroom teachers may O11n
request for their class 012t
Other
e. Computer lab 0 9w
110t
11t
O 12t .
Other )
f. Other type of access - [ gt N
(please explain) O 10t Y
O 11 ™
0O 12 A
Other ~_] \




For questions 8 through 13, please consider all of the laptops of any type (Apple,
Netbook, Acer, HP, etc.) you have available for your high school students, teachers,
and staff that are either assigned to individuals or available on carts. Do not include

computers in a computer lab.

8. Below is a list of items that some superintendents have indicated are necessary to
run their high school laptop program. For each of the items listed, please indicate

how much you spent in 2009-10 for that item.

o [fanitem supported more than 9t through 12t graders, or computers other than
laptops, please allocate on an actual or pro-rata basis on the portion that applied to

taptops for 9th through 12 graders only.

e |f yourdistrict had no expenditures on an item, please enter ‘0",
» Additional notes or comments may be placed in your response to Question 13,

Did your school pay for the following items?

Spending by your

school district in 2009-

10 for 9th -12th grade
a. Salary and benefits for high school technology
integrationists /Mentors .
b. Salary and benefits for high school computer
technicians/technical support staff, including Ed Techs............
c¢. Stipend for high school teacher leaders who receive a stipend
to help teachers with technology integration/issues in their
ClaSSIOOIMS ci1ii it e sresr s e s s e e
d. Repairand replacement. ..
e. Property insurance related to the [aptops..... i,
f. Infrastructure not covered by MLTI (e.g., wiring, servers,
FOULRL'S, BEC. ] ieiiiriiiiiiii i i e s b
g. Professional development for teachers & staff on using laptops
for instruction (excluding the PD provided by MLTT)................
h. Travel and substitute costs for professional development for
teachers or staff related to technology and teaching (could be
MLT! training or other, non-MLTI training) ........covenoiivninnins
i. Hardware (e.g., printers, scanners, probes, thermometers,
projectors, smart boards) ... s
Jo SOEEWATE . e s e
K, SUPPHES ot b e e
I Other (please specify oo
m, Other (please specify I




10.

11

12.

What was your student enroliment in April 20107
9t grade........

10t grade......

11t grade...... | l
124 grade.... l

If you have laptop access for any grades in your high school (a laptop of any type
assigned to the student or available on carts), how long has any type of laptop access
been in place?

O This year ('09-'10) was the first year
Q2-3 years

O4-5 years

OMore than 5 years

Has your school district purchased digital/online textbooks for the high school that
have replaced hard-copy textbooks? O Yes O No

If so, how much, if anything, do you estimate that you save annually by not
purchasing the hard-copy textbooks? (Annual cost of hard-copy textbooks - annual
cost of digital or online books = net annual savings)

You may be able to think of other ways in which your school district SAVES money
as a result of having laptops in the high school. 1f so, please describe the item and
give an estimate of how much you save annually.

Item description Savings per year

......

------




13.  Ifyou have any other comments about costs associated with computers in your high
school or have been able to provide students with things you would not be able ta
afford otherwise, please let us know in the space below or, alternatively, you may
call us at (207) 228-8220 or toll-free at (888) 800-5044.

Please print your responses by clicking the “Print Form” button, and mail it to us at
the address below. You may also save the completed form to your hard drive by clicking
the save icon,

I Print Form ]

CEPARE

University of Southern Maine
McLellan House

140 School Street

Gorham, ME 04038

Thank you for taking the time to complete our survey. Your input is very much
appreciated.
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Small Middle Schools = Enrollment from 0 — 149

N=9 Average Enrollment = 89

Total students = 801
Total Laptops = 1,247

Ranges of Enrollment = Low: 49 High: 144

Question 1: N Expenditure Number of Conditional Per Range of Conditional Per-

Did your school pay for the following items that (SAU) Laptops Laptop Laptop

are not covered by MLTI? Low High

a. Salary and benefits for middle school technology 5 61,576 814 75.65 26.67 100.00

integrationists/mentors

b. Salary and benefits for middle school computer 8 129,339 1136 113.85 42.25 165.42

technicians/technical support staff, including Ed

Techs

c. Stipends for middle school teacher leaders who 4 5,820 445 13.08 7.37 19.10

receive a stipend to help teachers with technology

integration/issues in their classrooms

d. Repair and replacement not covered by MLTI 6 11,418 912 12.52 2.72 59.09

e. Property insurance related to the laptops 0 0 0 0 0 0

f. Infrastructure in addition to what is covered by 5 12,669 802 15.80 2.38 64.10

MLTI

g. Professional development for teachers and staff 4 5,060 638 7.93 1.19 46.67

on using laptops for instruction

h. Travel and substitute costs for professional 5 2,450 492 498 2.11 13.54

development for teachers or staff

i. Any additional MLT! laptops purchased that were 1 948 95 9.98 9.98 9.98

not covered by the MLTI program

j. Hardware 5 18,937 748 25.32 15.35 30.91

k. Software 3 8,236 304 27.09 12.42 45.45

I. Supplies 7 5,644 1,008 5.60 .68 66.21

m. Other 3 6,231 307 20.30 6.32 44.40

n. Other 0 0 0 0 0 0
TOTAL = 9 268,328 1,247 215.18 23.60 332.69
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Medium Middle Schools = Enroliment from 150-399

N=10 Average Enrollment = 296

Total students = 2,893 Ranges for Enrollment = Low: 165 High: 390

Total Laptops = 3,062
Question 1: N Expenditure Number of Conditional Per Range of Conditional Per-
Did your school pay for the following items that (SAU) Laptops Laptop Laptop
are not covered by MLTI? Low High
a. Salary and benefits for middle school technology 9 383,761 2,618 148.28 41.46 376.99
integrationists/mentors
b. Salary and benefits for middle school computer S 363,641 3,062 137.02 8.44 537.91
technicians/technical support staff, including Ed
Techs
c. Stipends for middle school teacher leaders who 4 4,000 1,562 261 2.11 4,18
receive a stipend to help teachers with technology
integration/issues in their classrooms
d. Repair and replacement not covered by MLTI 9 59,740 3,062 19.51 4.72 31.53
e. Property insurance related to the laptops 2 35,000 680 53.85 33.47 61.22
f. Infrastructure in addition to what is covered by 8 49,429 2,473 18.88 21 63.49
MLTI
g. Professional development for teachers and staff 5 4,950 1,687 2.93 .84 8.52
on using laptops for instruction
h. Travel and substitute costs for professional 6 4,442 1,687 2.63 15 5.64
development for teachers or staff
i. Any additional MLTI laptops purchased that were 2 22,848 760 30.06 19.61 42.18
not covered by the MLTI program
j. Hardware 9 83,927 2,651 31.66 422 48.12
k. Software 6 6,092 1,793 3.10 .56 7.10
I. Supplies 9 27,717 2,648 10.59 42 23.36
m. Other 1 1,500 214 7.01 7.01 7.01
n. Other 0 0 0 0 0 0

TOTAL = 10 1,047,047 3,062 341.95 38.60 975.58
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Large Middle Schools = Enroliment from 400 ~ 2000
N=9

Average Enrollment = 549

Total students = 4,938 Ranges for Enroliment = Low: 402 High: 1,045
Total Laptops = 5,113

Question 1: N Expenditure Number of Conditional Per Range of Conditional Per-
Did your school pay for the following items that {SAU) Laptops Laptop Laptop
are not covered by MLTI? Low High
a. Salary and benefits for middle school technology 8 587,316 4,498 130.57 32.73 251.34
integrationists/mentors
b. Salary and benefits for middle school computer 9 538,994 5,113 105.42 53.42 186.01
technicians/technical support staff, including Ed
Techs
c. Stipends for middle school teacher leaders who 8 33,615 4,016 8.37 1.87 8.30
receive a stipend to help teachers with technology
integration/issues in their classrooms
d. Repair and replacement not covered by MLTI 43,035 4,013 10.72 42 20.10
e. Property insurance related to the laptops 57,460 2,177 26.39 14.24 34.60
f. Infrastructure in addition to what is covered by 56,961 3,189 17.86 5.66 39.75
MLTI
g. Professional development for teachers and staff 7 33,871 4,498 7.53 2.86 16.36
on using laptops for instruction
h. Travel and substitute costs for professional 7 8,620 3,869 2.23 48 4.02
development for teachers or staff
i. Any additional MLTI laptops purchased that were 2 20,120 1,054 19.09 .23 37.74
not covered by the MLTI program
j. Hardware 7 44,315 3,228 13.73 2.86 34.23
k. Software 6 17,656 2,704 6.53 A2 9.43
I. Supplies 8 23,793 4,589 5.18 A3 8.44
m. Other 2 6,200 1,012 6.13 2.07 9.81
n. Other 0 0 0 0 0 0

TOTAL = 9 1,471,956 5,113 287.88 146.32 412.36

* It should be noted that SAUs 2, 9 and 26 were excluded due to missing data.
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