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HIGHLIGHTS

Although many states and districts are making progress in implementing their technology plans,
none are far enough along yet to expect to see major changes in student achievement due to
effective use of technology.

Overall, District Technology Coordinators (DTCs) representing 68% of students say teachers in
their districts view technology as a powerful tool for helping them improve student learning,
rather than just another fad being mandated by those above them.

DTCs representing 64% of students say their teachers enhance their curricula by integrating
technology-based software into the teaching and learning process. The more teachers use
technology in various ways in the classroom, the more they recognize it as a powerful tool.
Classroom use is the most important way for teachers to become convinced of technology’s value.

Approximately 15% of classroom time is spent using computers or Internet technology.
According to DTCs, 56% of their students frequently use computers in at least some of their
regular classrooms, 54% of students frequently become independent learners because of
technology, 48% of students develop on-line research expertise, and 44% of students
interact/communicate more widely.

DTCs reported that 61% of their students become more engaged learners due to technology,
46% of their students gain a deepened understanding of academic subjects, and 28% get better
grades or test scores.

Different and wider student interaction with the help of technology appears to enhance engage-
ment but not understanding of academic subjects. On the other hand, more mundane uses of
technology, like drill and practice, or the enticement for students to do more homework, while
not necessarily engaging, do deepen understanding of academic subjects.

Teachers used technology less frequently in their own practice outside the classroom than in
classrooms. DTCs representing 38% of students reported that their teachers use it for adminis-
trative or classroom management tasks; 31% to communicate with colleagues. Fewer used it to
get training or to contact experts.

On average, teachers received 12.8 hours of training in technology use last year. Those with more
training were more skilled in using it. Teachers in districts representing 53% of students received
some type of incentives to get technology training, most frequently participation in special work-
shops, additional resources for their classrooms, or release time.

Almost all districts have formal technology plans, which on average cover 4.1 years. Cost of these
plans range from $53 per student per year in Hawaii to $227 in Delaware. On average, districts
have funded 44% of the cost of their plans.

PROGRESS OF TECHNOLOGY IN THE SCHOOLS:



O Technology is funded primarily by state and local public funds, with some help from federal
programs, parents, and school fundraisers. Little private money has been forthcoming.
Roughly, 23% of districts have benefited from TLCF funds and 36% from other federal funds
they used for technology. Districts expect E-Rate funds to cover 13% of their budgets.

0 The student to computer ratio varies depending upon how that is defined. We consider all
computers capable of accessing the Internet available for student use in classrooms, labs, or
library media centers. The overall ratio is 36:1 with substantial variation among states. Our ratio
is larger than others are because we restrict computers to those available for student use and to
those that can access the Internet.

0 About 6% of computers in schools are not used, mostly because they are outdated, but often
also because teachers are not trained to use them.

OO Districts representing 21% of students indicated that they frequently use technology in student
assessment efforts.

O Almost all districts formally track what technology is available at their schools and where it is
located. Three-quarters track teacher training. Only half track how teachers and students use
the technology.

O The most frequently reported progress indicators are the number of classrooms wired,
anecdotes about how teachers and students are using technology effectively, the student/
computer ratio, and increased administrative efficiencies.

[0 Support for technology (in the sense of advocacy) is highest from superintendents, students,
school boards, and principals, and lowest from community groups, foundations, local post-
secondary institutions, and teacher associations. There is a very strong relationship between
support for technology from district superintendents and teachers (and a slightly less strong one
for principals) and making progress with a district’s technology plan.

[0 There is little school-community communication using technology, with DTCs representing only
19% of students indicating that parents and teachers can communicate via email frequently.
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INTRODUCTION

The Milken Exchange on Education Technology is seeking to advance innovative and effective uses of
learning technology in elementary and secondary schools across the nation. American education is at
a crossroads. A 19th-century education system cannot adequately prepare students to live, learn and
work in a global, digital age. National polls by the Milken Exchange indicate that business
leaders, policymakers and voters all agree about the need for technology in America’s schools. The
guestion is what is the best way to get there? What will it take to transition schools into education
systems that effectively use technology to improve student learning?

The Exchange employs five strategies in pursuing its goal: increasing public awareness; advancing
public policy; supporting new designs for teaching and learning; promoting continuous improvement
through planning; and, informing practice through research. These strategies support educators,
legislators, state agencies and communities in using technology to transform their school into
vibrant, learning environments. The Milken Exchange provides information and insights into
emerging issues, policy models, professional development strategies, tools for gauging progress and
public opinion research.

It is very important that policymakers seeking to develop and implement school technology know
what has already been accomplished and what still needs to be done. Information is required at the
school, district, and state level, but unfortunately the necessary data either do not exist or are
incomplete, inaccurate, untimely, or not consistent over time and across states. This is made clear by
our discussion below of state differences in the student to computer ratio, which is probably the most
frequently used indicator of progress schools are making regarding technology. It is also a measure
whose meaning varies greatly depending upon what computers are included (i.e., the Apple lles that
are locked in the closet).

In our survey, we asked for the “number of students to each Internet capable computer available for
student use.” When we compare the student/computer ratios weighted for each state from our survey
(presented later in Table 19) with data compiled by the private firm, Market Data Retrieval (MDR),
the results are very different. MDR’s student/computer ratio (unweighted) includes all instructional
multimedia computers located anywhere in the school. But, these may or may not allow students to
access the Internet. The MDR definition appears to include the computer on the teacher’s desk if it
is used for instruction even if students are not allowed to touch it. In theory, the MDR ratio could be
very low—and thereby make a state look good—even though no student had access to the Internet,
or was even using a computer at all. There is no systematic relationship between the Milken Exchange
ratio and the one prepared by MDR. Despite these caveats, Education Week decided to use the MDR
data in their publication, Technology Counts ‘98. This will transform the MDR data into facts that will be
guoted over and over despite their limitations. The MDR data sends the wrong message to those
making policy, namely, that districts are better off than they actually are.

High quality data that are comparable from state to state will themselves stimulate progress in getting
technology into the schools and having it used properly. States that are shown to have made the most
progress will strive to maintain their high rankings. States at the bottom will be able to use that fact to
argue for more funding—as was done by the state superintendent of schools in California during
the deliberations of her California Education Technology Task Force in 1996.
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While measures to assess a student’s technological fluency are not yet developed, it is no longer
enough for educators to simply report to policymakers that the public investment in learning
technology resulted in a better student-to-computer ratio or an increase in the number of classrooms
wired. Policymakers want more than anecdotes; they need evidence that their districts and states are
making progress in advancing technology in their schools. We have developed a framework to
provide that. It is a set of indicators for policymakers to consider when assessing whether or not schools
have established the “essential conditions” necessary to begin improving student learning through tech-
nology. The seven dimensions included in the framework are interdependent components of a system.

1. Learners

2. learning Environments

3. Professional Competency

4. System Capacity

5. Community Connections [formerly external support]
6. Technology Capacity, and

7. Accountability

In response to the lack of accurate and current state-by-state data on school technology, the Milken
Exchange on Education Technology undertook a state-by-state survey of technology in the schools
during the spring of 1998 (see Appendix A). Those responsible for school technology at the state
level also felt that assessments of the status of technology were tied too much to measures of equip-
ment, and did not consider other aspects of technology planning and advancement. Thus, questions
were designed to fit into what at the time of the survey were the six dimensions for gauging progress
of technology in the schools developed by the Milken Exchange!. These dimensions have been
expanded to add “Accountability” since the survey was conducted. Since each dimension was
covered by only a very few survey items, none of the dimensions are measured in great depth.
Nevertheless, the results do, in our view, give a sense of the progress of technology in each state, and
enable us to identify relationships among various measures of the state of school technology.

The Milken Exchange worked with state education technology directors who distributed the
questionnaires to the technology coordinators (or similar individuals) in districts in their respective
states and followed up to try to maximize the response rates. Twenty-eight states participated in the
survey, and 21 of these achieved response rates of at least 40% of their districts. Although there were
a number of reasons for non-participation, the most frequent one was timing of the Milken Exchange
survey vis-a-vis other data collection activities in the state.

We asked the state technology coordinators in each of the 21 states with at least 40% response rates to
look at the list of responding districts and give us their judgments as to whether the responding
districts comprised a representative sample for their states?. Their affirmative responses led us to
publish data on the 21 states listed in Table 1.

" Lemke, Cheryl and Edward C. Coughlin. Technology in American Schools: Seven Dimensions for Gauging Progress. Santa Monica, CA: Milken Family Foundation, 1998.
2 We hoped to obtain responses from districts representing different levels of demographics: SES and income, racial composition, location (urban, rural, suburban), and size.
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Response Rates

Total number of NCES # of students, fall % of our students to NCES District response rate
students that were in districts 1996*
that responded to Exchange
survey: 1997-98

Hawaii** 190,000 187,653 101% 100%
Utah 472,712 481,812 98% 88%
South

Carolina 607,065 653,011 93% 92%
Delaware 98,685 110,549 89% 73%
Pennsylvania 1,514,586 1,804,256 84% 62%
Alaska 103,156 129,919 79% 60%
Wyoming 76,048 99,058 77% 77%
West

Virgina 216,885 304,052 71% 69%
Washington 644,901 974,504 66% 51%
Mississippi 331,015 503,967 66% 62%
Arkansas 259,191 457,349 57% 50%
Kentucky 357,208 656,089 54% 70%
Florida 1,205,150 2,242,212 54% 40%
Kansas 247,846 466,293 53% 48%
Oklahoma 329,898 620,695 53% 41%
Lovisiana 416,416 793,296 52% 54%
Indiana 510,077 983,415 52% 53%
North

Carolina 596,532 1,210,108 49% 55%
Minnesota 399,266 847,204 47% 43%
Maryland 334,095 818,583 41% 58%
Missouri*** 58,934 900,042 7% 74%
Overadll 8,969,666 15,244,067 59% 54%

* U.S. Department of Education, National Center for Education Statistics. Digest of Education Statistics, 1997. Washington, DC

** Hawaii has only one district.
*** Missouri’s data are based on a representative sample of districts.
Rank order correlation=.788 (Does not include Hawaii and Missouri)

1 1997.
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Table 1 also indicates the approximate share of students in each state represented in the districts
that responded to our survey. In all but six of the 21 states, the share of students was greater than the
share of districts, which means that on average relatively large districts in most states responded. We
received responses from 54% of the districts in our 21 states, and these contained 59% of the
students in those states. The correlation among the states in terms of the percent of districts
responding and the percent of students in responding districts was .787, indicating that states with
high response rates from districts also had high shares of their students represented-.

We relied on our consultations with the state technology directors to confirm the representativeness
of data from individual states. In order to measure more precisely the representativeness of districts
within each state, we would need to determine the demographic characteristics (size, urban-rural,
income level, ethnicity) of responding districts and see whether or not these are in proportion to
their actual representation in the state. For this report, we looked only at the size of districts repre-
sented, and that helped to confirm the representativeness of responding districts*.

How accurately our results represent actual conditions in a state depends upon the accuracy of the
data we received. The results that follow are responses of district technology coordinators (DTCs) to
questions about their districts, and about the schools, teachers, and students located in their districts.
Some of the questions require “factual" answers, while others may require opinions or judgments
from the DTCs. Obviously, the knowledge and experience of district technology coordinators could
vary greatly from district to district. Some DTCs have long histories of involvement with technology,
while others may be new to the field. Some DTCs may spend a great deal of time in the schools, while
others do not. Some districts require schools to report on various aspects of their technology situa-
tion, while other districts have little formal data upon which to base their answers. Hence, there
inevitably will be some variance in the “quality of reporting” among DTCs. This could be a problem
in large urban districts in particular. Nevertheless, the district technology coordinators usually are in
a very good position to observe, gather data from, and form opinions on the state of technology in
the schools in their districts. In some cases, their reporting may obtain more accurate information
than would be obtained directly. For example, advanced technology-using teachers may judge
themselves as novices because they know how much they still have to learn, whereas beginners
may feel they are advanced because they have made great progress in their own minds. DTCs are
likely to provide more realistic evaluations of teacher competencies in these cases, even compared to
teacher self assessments.

Implicitly, we are assuming that the DTCs are capable of answering the questions posed in a relatively ac-
curate and unbiased fashion. The consistency of responses to similar questions asked in
different ways gives us confidence that this assumption is correct®. Later in this report we shall present re-
sults indicating that most districts track multiple progress indicators about which our survey inquires.
Again this gives us confidence that DTCs have a great deal of information on technology in the districts.

We are seeking information that ideally would be provided by districts themselves, schools, teachers,
and students, depending on the question asked. However, all of the data we get is from people at the
district level. In the first case, the district, there is a single piece of information required. For example,
the district either has a technology plan or it does not, and that plan costs a certain amount to im-
plement. Obviously, DTCs can provide reliable data on district measures. But a district may have as

* Hawaii and Missouri are excluded from the correlation.

* There could be a tendency for districts with a relatively high inferest in technology to be the most likely to respond. Since responding districts appear to be further along regarding technology
than the conventional wisdom suggests, perhaps our sample may be biased toward more advanced districts.

> For example, we calculated the cost of each district's technology plan per student per year based on data provided on total cost, length of plan, and number of students. We then calculated a ratio of
the weigﬁred average of that number divided by total per stugent current expenditures in the state. We compared the resultant overall figure of 3.14% fo the overall response to the quesfion of what
percent of your operating budget goes toward technology, which was 3.4%. Given the various outside sources of data used in the calculations, these numbers are very close.
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many as 600 separate schools, and in them thousands of teachers and tens of thousands of students.
Situations may be different for various schools (student to computer ratio), teachers (amounts of
technology training received and how they use technology in their classrooms if at all), and students
(competency in using technology). In some districts, a single response provided by a district tech-
nology coordinator may apply to all or most schools, teachers, or students in her district, while in
others, every school, teacher or student (or groups of each) may be very different. In other words, the
situations at various schools and for teachers or students in a district may be very similar or very dif-
ferent compared to the mean or “typical” situation®.

We designed our questions to enable DTCs to estimate responses for the “typical,” “modal,” or “av-
erage” school, teacher, or student in their district. The DTCs are asked to provide an overview of
their districts, and we are assuming that their jobs require them to know what is going on in their
schools. If we had gathered information at the school level or below, we would have had to aggregate
responses. We would have been dependent upon responses being “representative” at the school,
teacher, and student level. By asking the DTCs to do the aggregating for us, we have collected data
based upon substantial expertise and experience, and in a much more cost-effective manner than
would have been the case in a more disaggregated set of surveys. Representative state-by-state data di-
rectly from principals, teachers, and students would have required the selection of separate stratified
random samples of each group in each of the 50 states, and follow-ups to ensure that we obtained suf-
ficient numbers of responses from members of each group from each stratification category. Our ap-
proach is to rely on state technology directors to get as high a response rate from districts as possible;
and our experience is that it is indeed possible to achieve high enough district response rates to en-
sure representativeness.

The data presented describes responses of DTCs. We report the percentage of DTCs who say their dis-
tricts, or the teachers, classrooms, students, or schools in them, had a certain characteristic. When we
describe any of these groups as having a certain trait, in fact, we are actually reporting what the DTCs
say about their district regarding that trait. Except for information on districts themselves, all other in-
formation has been obtained indirectly, through reports from DTCs.

In calculating overall values of variables (counts or means) for each state, in many cases we weighted
district responses according to the number of students in each district. We gave districts with more
students influence commensurate to their size when the variable being reported pertained to stu-
dents or teachers. When we were simply counting the number of districts or schools in a district with
or without a certain characteristic, we did not weight the responses. It is important to emphasize that
when we weighted particular questions, the percentage given indicates the percent of students rep-
resented by the district technology coordinators. So, if the weighted percent provided in a chart is
55%, the interpretation of that number is “technology coordinators representing 55% of students in
their district” reported the following. We will utilize this language throughout the paper; however, in
many cases we will simply provide the percentage and the weighting scheme will be indicated in both
the corresponding table and in Appendix B.

In addition, we computed (and where appropriate, weighted) the corresponding responses of all dis-
tricts combined from the 21 states with response rates of 40% or more. The latter provides some
basis for comparison for an individual state, but is not necessarily—indeed not likely—a representa-
tive national sample of the state of technology in our nation’s schools. Some very large states did not

$Two districts may report the same student/computer ratio, say 12:1. In one of these districts, all ten schools might have ratios of 12:1. In the other, the ratios might range from 5:1 to
40:1, with the average ending up af 12:1. The meaning of a 12:1 student to computer ratio is very different in these two cases.
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participate. Those states that did survey their districts probably had a greater interest in technology,
and were further along in putting it in their schools, than were non-participating states.

Nevertheless, we do have responses from over 1,990 districts out of approximately 3,668 districts that
were sent surveys in the 21 participating states. This report compares districts from individual states to
an aggregation of all responding districts from 21 states that achieved at least a 40 percent response
rate. The overall response rate in the 21 states was 54.3%. The cautions stated must be kept in mind,
particularly that we are not talking about a representative national sample.

Many of the survey questions required that the DTC respond on a five point Likert scale where 1
represents the lowest value on a continuum (i.e., never, not important) and 5 represents the highest
value (i.e., always, very important). In what follows, we report the percentage of DTCs responding 4
or 5 on each item unless otherwise indicated. In effect, we are identifying those who select at the top
end of the scale, but we do not want to restrict ourselves to reporting on only the highest value as
some respondents may be reluctant to use that ranking.

UsEes OofF THE DATA

We present two different types of information in this report, both of which should be helpful for
policy and planning in the states. First, there are many tables that simply describe the presence or
absence of certain factors or conditions, or the magnitude, frequency, or intensity of various factors.
Such measures establish baseline levels for each variable for each state in this, our first report. States
need to know where they are now in order to get where they want to be in the future. In subsequent
years, there should be substantial interest in changes (growth or decline) in these factors as states
progress with their technology initiatives at different rates’. These baseline data can serve other more
proximate purposes as well. The tables present data on each state separately as well as combined data
for all districts that responded from all states. An individual state can compare its own data to the
overall statistics and to data from any other states it considers relevant in order to see how it ranks.
Although the overall figure is not necessarily the ideal, policymakers may be stimulated to act if they
see their state lagging far behind others in regard to factors they see as important. And where a state
is ahead of others, it may strive to keep its advantage.

The second type of information in this report is evidence on relationships among the variables that
we measured. The ultimate goal of research on education technology is to identify the existence and
magnitude of its impact on student learning, attitudes, and behaviors. Thus, using cross-sectional
data by district we attempt to identify factors related to changes in students. Also, we believe that
teacher attitudes could be significant in determining how technology impacts students, so we try to
identify correlates with positive teacher attitudes about technology.

" Such year-o-year changes will have to be viewed with caution. Although our response rates are very good, it is possible that responding districts might be the most advanced in regard to technology (and so,
most inferested in the survey). If response rates are higher next year, that could mean that less advanced districts have starfed to participate, and the participation of less advanced districts could cause some
of the progress indicators to decline. This would be due to the changing nature of the group of parficipating districts, and could occur even though every district has made progress since the earlier survey.
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LEARNERS/LEARNING ENVIRONMENTS

In looking at the Learners/Learning Environments dimensions, we are asking...Are learners using the
technology in ways that deepen their understanding of the content in the academics standards and, at
the same time, advancing their knowledge of the world around them? Is the learning environment
designed to achieve high academic performance by students through the alignment of standards, re-
search-proven learning practices and contemporary technology?

The ultimate goal of school technology efforts must be to get improvement in the academic perfor-
mance of students. Presumably, students will learn while using technology, and thereby learn more and
better about both the basic disciplines and technology itself. An intermediate step in this process is to
make sure teachers understand and accept technology and use it optimally in the classroom. Thus, the
first question we address is what are teacher attitudes towards technology.

To get a handle on teacher attitudes, we asked district technology coordinators (DTCs) to indicate
where teachers in their district fell on a scale where 1= “They believe technology is just another fad
being mandated by those above them,” and 5= “Technology is a powerful tool for helping them im-
prove student learning. On average across the 21 states, 68.3% of DTCs weighted by the number of stu-
dents in their district rated teachers as 4 or 5, and the mean of all responses was 3.8. A majority of
teachers (but not all by any means) were said to view technology as a powerful educational tool, but we
are still quite far from unanimity (Table 2). According to DTCs, attitudes toward technology ran the
gamut from Maryland, where DTCs representing only 7.8% of students were thought to have teachers
who believe technology is a useful tool, to Alaska, where DTCs representing 97% of students had teach-
ers who were thought to believe technology is a useful tool.

Table 2 - WEIGHTED Teacher Attitude Toward Technology. Percent indicating 4 and 5.

In general, where do teachers in your district fall on a scale in which lindicates that “they believe technology is just another fad
being mandated by those above them” and 5 is “a powerful tool for helping them improve student learning?”
Overall 68.3

Alaska 97.0
Arkansas 62.4
Delaware 39.0
Florida 79.8
Hawaii 100.0
Indiana 741
Kansas 77.0
Kentucky 75.9
Louisiana 69.8
Maryland 7.8
Minnesota 64.8
Mississippi 717
Missouri 99.0
North Carolina 58.7
Oklahoma 56.6
Pennsylvania 68.7
South Carolina 65.6
Utah 93.1
Washington 53.3
West Virginia 70.8
Wyoming 46.5 l l |

0 20 40 60 80 100

® Because Maryland was such an outlier, we checked the responses from that state. In fact, we received responses from 14 of 21 districts. DTCs from 8 of these r65ﬁonded with a 3 and one other responded
with a 2. Thus, 64% of districts responded at below the 4-5 range. However, these districts contained over 92% of the students from responding districts, and so, the weighting causes the extreme result.
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We then asked about how teachers use technology, and we suggested six possible ways they might do
so (Table 3). Overall, DTCs representing 63.6% of students indicated that teachers in their district
frequently enhanced their curricula by integrating technology-based software into the teaching
and learning process. This was the most frequent use in 15 of our 21 states; it ranked second in
four others, and third in one®. Teachers frequently integrated technology-based software in districts
representing 91.7% of students in Alaska as well as in districts representing only 42.5% of

students in Wyoming.

Table 3 - WeiGHTeD

How Teachers Use Technology in the Classroom

Percent responding 4 and 5 on a scale in which 1 is “Never” and 5 is “Almost Always.”

Curricloare | Teachers expect that | Teachersuse | Teachers adjust their | Teachers use Project-based
enhanced by students furn-in technology to | teaching practices fo | cooperative group learning takes
integrating class assignments provide more meet individual | learning processes. place.
technology-based produced with inquiry-based student needs
software into the technology learning projects. with the help
teaching and (i.e., word of technology.
learning process. | processing, emai,
spreadsheets).
Overall 63.6 35.8 32.7 27.2 46.5 43.7
Alaska 017 45.2 77.3 60.6 87.4 92.5
Arkansas 451 27.6 28.4 20.2 527 47.9
Delaware 58.5 24.9 25.7 26.4 31.7 10.8
Florida 68.3 24.9 28.2 18.2 82.6 48.4
Hawaii 0.0 100.0 0.0 0.0 100.0 100.0
Indiana 68.7 44.2 41.1 33.1 39.0 38.9
Kansas 64.3 65.1 37.2 31.1 35.1 46.2
Kentucky 67.5 47 4 43.2 39.1 49.0 43.0
Louisiana 88.0 4.3 22.1 39.4 59.0 50.0
Maryland 58.0 5.4 2.0 1.3 21.4 9.1
Minnesota 74.1 48.7 51.1 47.1 23.7 50.1
Mississippi 64.4 41.6 54.9 23.5 33.9 40.3
Missouri 81.8 68.0 79.4 52.5 92.9 76.7
North Carolina 62.3 19.9 21.2 17.0 20.7 25.2
Oklahoma 50.2 20.2 27.9 33.6 28.5 27.3
Pennsylvania 58.6 42.4 429 36.2 48.0 50.8
South Carolina 68.9 25.0 26.3 24.8 51.9 40.3
Utah 56.8 55.9 16.3 9.8 21.3 33.3
Washington 77.0 335 35.2 25.6 44.5 49.5
West Virginia 57.2 51.8 38.8 27.7 43.0 39.7
Wyoming 42.5 38.8 25.8 25.2 25.0 28.6

? We do not include Howaii in these counts because it has only one district. Thus, each item only can have a response of either 100% or 0%.
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The second most frequent way teachers use technology in all districts combined is for cooperative
group learning processes (46.5%). This use was ranked first in Montana (92.9%), Florida (82.6%),
and Arkansas (52.7%). The range of frequent use for cooperative learning was from districts repre-
senting 92.9% of students in Montana and 82.6% in Florida to 20.7% of districts in North Carolina.
DTCs representing 43.7% of students overall indicated that project-based learning frequently takes
place in their districts’ classrooms. This was the top use in Alaska (92.5%). Maryland (9.1%) and
Delaware (10.8%) used this method frequently in fewest of their districts.

After that there was quite a fall off in the frequency of teacher use of suggested approaches, with
districts representing 35.8% of students overall indicating that their teachers frequently expect
students to turn in class assignments produced with technology (i.e., word processing, email, spread-
sheets), and districts representing 32.7% of students overall indicating that their teachers frequently
use technology to provide more inquiry-based learning projects. DTCs representing 27.2% of students
overall reported that their teachers frequently adjust their teaching practices to meet individual
student needs with the help of technology. This was the least frequent way technology was used
overall. To summarize, the most frequent uses teachers make of technology are integrating software
into their teaching, cooperative learning, and project-based learning. These are the types of uses of
technology predicted and advocated by experts in teaching and learning.

The differences across states and districts in teachers’ beliefs about the faddishness versus the power
of classroom technology has led us to ask what factors are associated with these beliefs. One obvious
hypothesis is that the more frequently teachers use technology in educationally sound ways, the more
they will recognize it is a powerful tool for helping them improve student learning®. In fact, for each
of our six suggested teacher uses of technology, when DTCs indicate more frequent teacher use, they
also indicate greater propensity of teachers to view technology as a powerful learning tool. These
correlations ranged from .346 for use of technology for inquiry-based learning to .273 for cooperative
learning, and were all statistically significant at the .01 level (Table 4).

Table 4 Relationships Between Teacher Attitudes Towards Technology and How Teachers Use It

Correlations  Regression
with “Fad”  coefficients
variable  dependent
regression  variable
IIFudII udi r

corr sig beta sig. t square

Frequency of Teacher Use

Curricula are enhanced by

integrating technology-based software

into the teaching and learning process. 0.337 0.01 0.153 6.151 .000 0.183
Teachers expect that students turn-in class

assignments produced with technology

(i.e., word processing, email, spreadsheets). 0.279 0.01 0.085 3.466 .001
Teachers use technology to provide more
inquiry-based learning projects. 0.346 0.01 0.105 3.614 .000

Teachers adjust their teaching practices
to meet individual student needs with

the help of technology. 0.341 0.01 0.127 4.670 .000
Teachers use cooperative group

learning processes. 0.273 0.01 0.055 1.981 .048
Project-based learning takes place. 0.285 0.01 0.051 1.795 073

"°0f course we cannot determine the direction of the effect: does proper use enhance the belief or do those who believe strive to use it?
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In Table 4 we also attempted to explain differences in the belief variable by differences in the
frequency of use of all six methods in a multiple regression. All six uses were positively related to the
belief variable; four were statistically significant at the .00 level (integrating technology-based soft-
ware, producing assignments using technology, providing inquiry based learning projects, and
adjusting for individualized instruction); one was significant at the .05 level (useing of cooperative
group learning processes); and one at the .1 level (implementing project-based learning). Differ-
ences in the extent to which teachers in various districts use technology can explain 18.3% of the
differences in teacher attitudes toward technology in different districts. Those who make better use of
it recognize its power more.

We hypothesized that other factors in the professional competency, system capacity, and technology
capacity dimensions might also be related to the value teachers place on technology. These include
the total hours of technology training the typical teacher in a district receives, the extent to which
teachers use technology in their own practice, whether or not teachers are given incentives for
acquiring technology fluency and/or for changing their teaching methods to take advantage of tech-
nology, how much of their district’s technology plan has been funded to date, and the annual cost per
student of the plan. We would predict that where teachers get more training and use technology for
their own benefit, they would be more likely to recognize technology’s power. This should also be
the case where a district spends more per student on technology and when a district’s plan is closer to
being fully funded. In fact, differences in all of these factors explain only 12.3% of the differences
across districts in DTC reports of teacher views about the power of technology for schools. That they
explain less than do measures of how teachers change classroom practices seems to imply that the
best way to gain insight into the power of classroom technology is to use it properly in the classroom.
We cannot depend on teachers getting training, being given incentives, using it in one’s own work, or
having a rich and well-funded plan to insure that they appreciate the value of learning technology.
They must also use it in their classrooms.

PROFESSIONAL COMPETENCY

In looking at the Professional Competency dimension, we are asking...Is the educator fluent with
technology and does he/she effectively use technology to the learning advantage of his/her students?
In this section we inquired about the amount of training teachers received over the past twelve
months and their skill levels in various uses of technology (Tables 5a and 5b). Overall, teachers re-
ceived 12.8 hours of training. When we asked DTCs how much training teachers received in specific
tasks (e.g. Internet use, software applications), and allowed training time to be credited to more than
one task, it appears that on average, teachers were working on about 3 tasks at any one time*. They
spent the most training time on software applications, followed by computer use, Internet use, and in-
tegrating technology into instruction. The average number of hours of total technology training
received by teachers ranged from highs of 16 hours per year in North Carolina and 15.7 hours in
Washington to lows of 5.8 hours per year in Maryland and 6.2 hours in Delaware.

However, DTC rankings of teacher skills were more variable. Depending on the particular skill, there
was quite a range in the percent of students represented by DTCs whose teachers were ranked as

" When we summed hours of training received on all specific tasks, the total was 36.9 hours. Since actual hours spent was 12.8, on average each hour was spent on 3 tasks.
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Table 5a - WeiGHTep

Teacher Training

Typical hours of training over past 12 months

Computer | Software | Infernetuse | Multimedia |  Online Using Integrating | Using email | ~ Other, | Total hours
use applications peripherals | projects distance | technology please | of training
learning into specify over the
equipment | instruction past 12
and infra- months (not
structure the sum of
the above)
Overall 6.1 6.5 5.5 3.0 2.7 1.3 5.1 2.8 3.9 12.8
Alaska 10.8 9.5 9.6 4.3 54 3.0 8.7 2.8 2.5 11.3
Arkansas 6.0 5.0 4.5 1.5 2.0 0.4 3.8 3.3 1.2 10.2
Delaware 48 48 2.5 1.2 0.6 20 43 1.7 0.9 6.2
Florida 3.9 52 48 3.0 2.5 1.9 4.0 1.9 9.9 14.6
Hawaii 6.0 6.0 10.0 5.0 10.0 6.0 10.0 40 0.0 7.0
Indiana 4.7 6.9 3.5 1.7 1.7 0.9 37 1.7 0.9 11.9
Kansas 6.1 7.6 6.0 28 2.0 0.7 5.6 4.3 0.1 9.1
Kentucky 5.6 5.5 3.8 1.6 1.3 1.1 3.9 27 1.4 8.1
Louisiana 6.7 8.6 6.4 5.0 4.6 1.1 7.0 3.0 1.7 12.5
Maryland 2.0 2.0 1.4 0.5 0.3 0.0 1.2 0.4 0.0 5.8
Minnesota 48 53 4.2 1.7 2.1 0.5 3.6 20 0.9 11.5
Missouri 7.1 7.7 49 24 1.7 0.5 5.5 37 2.1 14.4
Mississippi 8.4 7.8 4.5 3.1 1.8 1.3 49 2.4 3.3 12.3
North
Carolina 77 77 5.2 37 2.5 0.5 6.1 3.1 4.5 16.0
Oklahoma 5.8 5.3 4.3 2.3 1.4 0.5 3.3 22 8.8 11.2
Pennsylvania| 7.0 6.3 58 2.3 2.0 0.9 55 3.4 1.7 15.0
South
Carolina 7.5 9.2 8.4 8.3 4.1 1.6 8.1 40 6.0 14.4
Utah 6.3 6.7 7.2 2.2 3.0 1.3 5.3 47 8.1 8.8
Washington | 4.5 7.1 57 2.6 4.5 20 48 1.7 22 15.7
West
Virginia 8.9 8.3 6.5 4.1 2.2 0.2 5.3 34 2.8 12.2
Wyoming | 59 | 52 | 35 | 15 | 28 | 09 | 27 | 19 | 78 | 102
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Table 5b - WeicHTeD

Skill Level of Typical Teacher

Percent responding 4 and 5 on a scale in which 1 is “Beginner” and 5 is “Advanced.”

Computer | Software | Infernet use | Multimedia |  Online Using | Integrating | Using email |  Other Average
use applications peripherals | projects distance | technology percent
learning into competent
equipment | instruction
and infra-
structure
Overdll 13.4 12.5 15.5 3.8 6.2 6.2 13.3 25.8 12.6 12.14
Alaska 3.3 16.4 16.5 0.0 2.5 3.3 1.8 6.2 0.0 5.56
Arkansas 5.2 5.2 13.2 3.8 1.9 5.6 7.1 26.6 19.6 9.80
Delaware 0.0 0.0 5.4 0.0 0.0 0.0 0.0 6.7 0.0 1.34
Florida 3.9 11.1 1.4 3.8 5.0 32.6 40.3 15.1 155 | 1430
Hawaii 0.0 0.0 | 100.0 0.0 | 100.0 0.0 0.0 | 100.0 00 | 33.33
Indiana 15.1 15.1 9.3 6.7 3.7 0.6 6.8 28.4 138 | 11.06
Kansas 18.3 12.3 6.7 3.3 22 1.2 9.8 442 87 | 11.86
Kentucky 22.9 15.4 18.4 1.5 7.2 0.3 16.7 38.5 00 | 1343
Lovisiana 0.0 0.0 8.2 2.5 0.0 0.0 8.9 2.5 0.0 2.46
Maryland 1.3 1.3 1.4 0.0 0.0 0.0 0.0 3.4 0.0 0.82
Minnesota 32.5 21.7 20.7 1.2 2.1 0.8 104 | 498 154 | 17.18
Mississippi 18.3 6.8 8.0 10.6 2.5 27 7.8 13.4 8.7 8.76
Missouri 21.1 13.9 9.4 3.5 0.0 0.0 7.1 69.6 46,9 | 19.06
North
Carolina 29.9 18.5 4.3 0.0 0.0 0.8 27 16.8 6.3 8.81
Oklahoma 2.0 9.4 6.2 0.4 0.1 1.2 3.2 4.8 8.7 4.00
Pennsylvania, 18.0 18.9 23.1 2.5 22 2.4 9.7 225 12.7 12.44
South
Carolina 11.5 12.2 13.3 8.4 3.0 0.1 20.5 19.8 33.0 | 13.53
Utah 12.8 11.8 54.2 19.0 24.4 0.7 247 | 46.3 00 | 21.54
Washington | 17.8 14.3 10.6 1.7 4.8 3.0 56 | 458 00 | 11.51
West
Virginia 9.3 7.4 8.2 0.0 0.0 0.0 34 17.9 25.1 7.92
Wyoming 14.1 18.0 19.5 1.4 6.8 5.0 3.9 11.2 50.3 14.47
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“advanced” (4 or 5 on a scale where 1= “beginner” and 5= “advanced™), with the highest share
(25.8%) being advanced in using email and the lowest (3.8%) advanced in using multimedia pe-
ripherals. Although districts indicated that their teachers received a very small amount of training
in using email (2.8 hours out of over 36 hours when considering training on multiple tasks during
each hour), they also reported that more teachers were skilled in using email than in performing
any other technology-related functions. One reason teachers might get relatively few hours of training
in how to use email is that more of them already know how to use it—they might have been trained
but prior to the 12 month period we ask about. Or email might not require much training. However,
these findings still suggest that teachers are limited in their technological skills. Clearly, teachers have
a long way to go before they are to be rated at having high levels of skills in all of the uses of modern
technology deemed valuable in their classrooms.

As we look across the states at the DTCs who considered teachers “advanced” in particular skills, sev-
eral interesting patterns emerge. There were nine different skills we suggested teachers might have
(including an “other” category). We recognize that teachers in all states do not necessarily need to be
advanced in every suggested skill; distance learning, for example, may not be relevant in some states.
Nevertheless, for expository purposes only we averaged the “percent advanced” (4 or 5) over the
nine skills for each state and used the average to rank the states on overall skill levels of teachers. For
all 21 participating states together, the “average advanced skill score” was 12.14, which means that
on average DTCs representing 12.14% of students rated teachers in their district as advanced in a
particular technology skill. In other words, according to DTCs, less than 15% of teachers have ad-
vanced skills in technology.

For individual states, the range of scores was from 21.54 in Utah to .82 in Maryland. According to
DTCs, Utah teachers’ greatest strengths were in internet use (54.2% advanced), using email (46.3%),
integrating technology into instruction (24.7%), and on-line projects (24.4%). Using email was the
greatest strength of teachers in the next two most highly rated states, Missouri (overall score of 19.06)
and Minnesota (overall score of 17.18). Wyoming had an overall score of 14.47, and the highest pro-
portion of that state’s teachers were advanced in Internet use (19.5%). Florida (14.3 overall) and
South Carolina (13.53 overall) both had the highest share of their teachers advanced in integrating
technology into instruction. Kentucky (13.43) and Pennsylvania (12.44) were the other two states
with overall scores above the average score for all states. Following them were Kansas (11.86),
Washington (11.51), Indiana (11.06), Arkansas (9.80), North Carolina (8.81), Mississippi (8.76), and
West Virginia (7.92). Even DTCs in the states with the most skilled teachers do not indicate very high
levels of teacher skills.

Although DTCs in most states give a generally negative view of their teachers’ skills, those in the bot-
tom states are saying that virtually all teachers have moderate technology skills at best. The bottom
five states according to our crude measure of teacher technology skills were Alaska (5.56), Oklahoma
(4.00), Louisiana (2.46), Delaware (1.34), and Maryland (.82). The Maryland score indicates that, on
average, DTCs representing fewer than one percent of students in that state have judged that teach-
ers in their districts have advanced skills in the skill areas listed.

The correlations between skill level of teachers in a district and the amount of training received by
teachers in that district are consistently positive and significant (at least at the .05 level), but the
correlations are usually small. The largest correlation was for using distance learning equipment and
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infrastructure (.451), followed by integrating technology into instruction (.287) and on-line projects
(.274). For all skills, the more training teachers received the higher the share of DTCs who thought
teachers were advanced in their level of skills (Table 6). As we well know, formal training in
technology use is very important.

Correlations Between Skill Levels and Hours of Training in Particular Uses of Technology

Average number

Skill Level of hours of training
Computer use .068**
Software applications 125
Internet Use .058*
Multimedia peripherals 109
Online projects 274**
Distance learning A51**
Integrating technology into curriculum .287**
Email 176**
Other .388

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).

Another measure of teacher competency is the extent to which teachers actually use technology in
their own work (Table 7). DTCs representing 37.8% of students in all districts said that their teachers
use technology almost always to help with their administrative work and classroom management (for
tasks like grade and attendance recording). Although this occurs most frequently in Utah (94.8%),
Alaska (90.1%), Missouri (74.2%), Indiana (57.5%), Kentucky (53.3%), Washington (51.2%), and
North Carolina (50.6%), there is still a long way to go to involve all or most teachers; even though use
of technology for administrative tasks is often the first use teachers make of it.
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Table 7 - WeiGHTeD

Extent to Which Teachers in District Use Technology in Their Own Practice
Percent responding 4 and 5 on a scale in which 1 is “Not at All” and 5 is “Very Much.”

Administrative Communicating | Accessing experts | Accessing fraining | Using simulations Using desktop

work/classroom with when teaching | publishing to teach

management (e.g. colleagues scence writing

grade/attendance

recording)

Overall 37.8 30.5 10.3 6.6 8.6 22.3
Alaska 90.1 74.1 18.9 16.0 5.6 40.0
Arkansas 24.5 30.2 4.5 37 5.6 13.9
Delaware 19.5 9.6 48 1.2 4.5 20.6
Florida 14.9 20.0 14.0 27 4 13.4
Hawaii 0.0 100.0 100.0 100.0 0.0 0.0
Indiana 57.5 33.6 7.7 1.0 10.7 28.3
Kansas 48.1 37.0 77 47 9.1 34.6
Kentucky 53.3 50.7 12.9 7.5 16.9 38.3
Louisiana 15.3 224 19.9 117 9.6 19.4
Maryland 3.5 2.0 0.0 0.0 5.8 0.0
Minnesota 412 36.4 4.3 18.2 25.0 438
Mississippi 23.7 20.7 2.6 11.2 7.6 223
Missouri 74.2 78.6 254 3.7 6.0 223
North
Carolina 50.6 20.3 1.2 1.6 3.2 16.6
Oklahoma 30.9 7.3 27 24 5.8 14.0
Pennsylvania 36.2 23.4 5.6 3.9 15.4 29.4
South
Carolina 38.8 26.0 8.1 115 2.6 29.9
Utah 94.8 55.8 11.8 1.0 1.8 26.1
Washington 51.2 53.0 1.9 0.4 10.0 15.5
West
Virginia 36.0 21.0 6.9 4.6 1.3 12.2
Wyoming 47.1 39.5 10.1 1.3 8.4 32.0

The next two most frequent uses of technology were communicating with colleagues (DTCs repre-
senting 30.5% of students overall) and teaching writing using desktop publishing (22.3% overall).
The other three suggested uses of technology received fewer “very much” ratings: accessing experts
(10.3% overall), using simulations when teaching science (8.6% overall), and accessing training
(6.6% overall). Teachers everywhere have a long way to go before they can be described as using
technology in the most sophisticated ways.
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SYSTEM CAPACITY

In looking at the System Capacity dimension, we are asking...Is the education system reengineering
itself to systematically meet the needs of learners in this knowledge-based global society?

One measure of engagement of teachers with technology is their interaction with the district office
regarding technology. Interaction with the district office could also be considered a measure of the
capacity of a district to help teachers and schools. We asked about the average number of queries per
week from teachers or schools that the district office receives regarding planning and implementa-
tion of technology. Overall, district offices averaged 17 queries per week in all 21 states. The range
was from 56 queries per week in South Carolina and 46.5 in Florida, to 6 in Oklahoma, 8.6 in
Arkansas, and 9.3 in Kansas (Table 8). These differences are even more striking when we realize that
the average district size varied significantly across states. Either teachers in states like South Carolina
and Florida are earlier on their learning curves than are teachers in states like Oklahoma, Arkansas,
and Kansas (and so require more help), teachers in the former group are more involved in
technology (and so come up with more questions), or states with more queries have a greater
capacity to support their teachers’ use of technology.

Table 8- UnweigHTeD

Number of Queries per Week from Teachers or Schools that District Office Receives Regarding
Planning and Implementation of Technology

Overall 16.9
Alaska 14.8
Arkansas 8.6
Delaware 14.0
Florida 46.5
Indiana 15.8
Kansas 9.3
Kentucky 16.8
Louisiana 21.7
Maryland 15.1
Minnesota 12.8
Mississippi 10.4
Missouri 16.2
North Carolina 29.4
Oklahoma 6.0
Pennsylvania 17.8
South Carolina 55.9
Utah 20.9
Washington 20.4
West Virginia 11.0
Wyoming 15.5 | | |

40 50 60
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DTCs representing 53.2% of students overall said teachers in their districts received incentives for
technological fluency and/or changing teaching methods to take advantage of available technology
(Table 9). In nine of our 21 states, districts which enrolled over half of the students in their states
provided such incentives: Alaska (87.65%), Utah, (73.8%), Washington (70.7%), Louisiana (66.9%),
North Carolina (66.2%), West Virginia (66%), Pennsylvania (63.5%), Indiana (57.8%), and
Mississippi (51.9%). Alaska seems to be a special case vis-a-vis incentives.

Table 9 - WeiGHTED

Teacher Incentives for Technological Fluency or Using Technology
Percent responding yes.

Frequency of Teachers Incentives Districts Provide for Teachers Who Use Technology
Receiving Incentives for
Technological Fluency Salory | Mentor |Participa- | Release |Additional | Positive |Schoolor | Freeor | Free | Other
and/or Changing Supple- qucher Iion.in time resources ev.uluu- disiric_I discounted | software
e elifing Miethosk (o ment des.lgnu- special for their | tions recogn- compuh.ars
tion | work- classroom fion | for their
Take Advantage of shops program | own use
Available Technology
Overall 53.2 192 256|523 | 380 | 450 | 29.6| 157/ 153|189 | 6.3
Alaska 87.6 764 77.3| 85.8 | 84.4| 66.3| 64.1| 170 1.2| 1.1 |21.8
Arkansas 42.1 14.8 8.3 355|208 25.7| 205 29 35| 43 | 56
Delaware 48.2 11.3| 11.01 28.7 | 240 | 29.3| 19.0| 24.3| 48| 192 | 32
Florida 32.9 13.5| 22.6| 31.8 | 26.7| 31.9| 30.5| 223/ 146|194 | 0.0
Hawaii 0.0 00| 00 00| 00, 00| 0.0 00/ 00| 00 | 0.0
Indiana 57.8 30.9| 26.5| 66.2 | 49.3| 54.1 | 39.5| 167/ 179|264 | 1.7
Kansas 38.0 13.3 92 43.6 | 280 37.8| 285| 16.2] 93| 115 | 7.6
Kentucky 44.8 159 13.3| 493 | 32.2| 441 | 40.2| 157 7.6 | 251 | 2.7
Louisiana 66.9 38.5| 31.6| 850 | 76.1| 690 | 233 202 52| 145 | 7.8
Maryland 39.1 2.2 1.6] 39.1 29| 369 7.1 3.8/ 00, 1.6 | 0.0
Minnesota 43.4 20.3| 15.3| 39.1 | 33.0| 24.6 | 25.7 6.1 71| 7.8 |12.9
Mississippi 51.9 23| 49| 497 | 223 | 46.7 | 33.5| 21.5/ 104|123 | 2.9
Missouri 42.6 220| 4.1] 433 |23.1| 421 | 323 08/ 123| 74 | 4.1
North
Carolina 66.2 11.9 31.7| 61.2 | 46.2| 53.9 | 49.2| 17.3| 30.5| 32.7 | 4.0
Oklahoma 36.3 70| 16.7| 358 | 29.2| 33.5| 10.8 84| 89156 | 0.2
Pennsylvania 63.5 11.1] 40.0| 654 | 546 | 49.7 | 21.5 991270274 | 7.1
South
Carolina 55.4 19.5| 22.2| 43.2 | 30.1 | 42.6| 30.7| 10.4| 19.5| 12.0 |10.5
Utah 73.8 354\ 275|712 | 23.6| 69.6 | 44.3 98/ 170, 04 | 0.0
Washington 70.7 525 48.1| 63.7 | 44.1 | 58.9 | 36.1| 45.6| 15.5| 40.3 |21.1
West
Virginia 66.0 83| 11.6| 534 | 543| 41.7| 27.8| 10.6| 13.7| 20.0 |25.3
Wyoming 44.5 209 | 24.1| 50.6 | 41.3| 257 | 26.3| 19.1] 52| 1.2 | 46
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The incentives provided most often were participation in special workshops (DTCs representing
52.3% of students overall) and additional resources for the classroom (45.0%). These were followed
by: release time (38.0%), positive evaluations (29.6%), mentor teacher designation (25.6%), salary
supplements (19.2%), free software (18.9%), school or district recognition programs (15.7%), and
free or discounted computers for their own use was last (15.3%). Although many of these incentives
are not used widely, our data suggest it may be possible to assess different impacts of various types of
incentives. The results could indicate which incentive should be provided more broadly.

Virtually all districts (95.6% overall) have a formal technology plan and the remainder are in the
process of developing one. On average, district plans covered 4.1 years (Table 10). The total cost of
the typical district plan is meaningless without knowing the number of years covered and the number
of students in the typical district (Table 11). Overall, districts averaged eight schools and enrolled
4,550 students. Adjusting for length of plan and number of students, we find that the average dis-
trict technology plan costs $145 per student per year (Table 12). The range is from $227 in Delaware
and $223 in Wyoming to $53 in Hawaii. Compared to total state education expenditures, these num-
bers generally are less than the 4% that the Milken Exchange has estimated will be required for full
implementation and maintenance of school technology*?. They exceed 4% only in Oklahoma. How-
ever, we expect that current district technology plan budgets are not the total amount that has been
or will be spent on technology in the districts, and these expenditures do not include spending at the
state level for things such as state networks, training and infrastructure.

Districts that Have a Formal Technology Plan
Yes, we have a formal plan. | No, we are in the process of | No, we do not have a formal | Number of years covered in
developing a plan. district technology plan. district technology plan

Overall 95.6 3.6 0.9 4.1
Alaska 97.0 3.0 0.0 3.7
Arkansas 91.6 6.5 1.9 40
Delaware 100.0 0.0 0.0 4.2
Florida 96.3 37 0.0 4.4
Indiana 98.1 1.9 0.0 5.0
Kansas 93.1 6.2 0.7 4.2
Kentucky 100.0 0.0 0.0 34
Louisiana 100.0 0.0 0.0 45
Maryland 92.9 0.0 7.1 4.5
Minnesota 94.2 47 1.2 38
Mississippi 100.0 0.0 0.0 3.7
Missouri 100.0 0.0 0.0 45
North Carolina 100.0 0.0 0.0 4.8
Oklahoma 95.4 2.3 2.3 39
Pennsylvania 95.5 42 0.3 4
South Carolina 90.8 6.6 2.6 47
Utah 100.0 0.0 0.0 4.9
Washington 96.0 3.3 0.7 4.0
West Virginia 89.5 79 2.6 4.2
Wyoming 91.7 8.3 0.0 40

2 Solmon, L. C. and K. R. Chirra. The Last Silver Bullet: Technology for America’s Schools. Santa Monica, CA: Milken Family Foundation, 1998.
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Table 11 - UNWEIGHTED

Size of Districts Average number of schools in district Average number of students in district
Overadll 8.0 4,550
Alaska 9.2 3,126
Arkansas 39 1,662
Delaware 99 6,168
Florida 439 44,635
Indiana 6.2 3,291
Kansas 48 1,698
Kentucky 6.4 2,881
Lovisiana 23.3 11,898
Maryland 415 23,864
Minnesota 4.6 2,334
Mississippi 6.4 3,521
Missouri 55 2,562
North Carolina 15.9 9321
Oklahoma 38 1,486
Pennsylvania 7.4 4,278
South Carolina 12.8 7,684
Utah 19.3 13,131
Washington 6.4 4,328
West Virginia 15.3 5,708
Wyoming 7.5 2,055

Table 12 - WEIGHTED

Expenditure per Student per Year

Total 1995-96*

Weighted average plan cost™

Percent of expenditure to

implement technology
Overall 6,146*** 145.45 2.37%
Alaska 9,012 171.56 1.90%
Arkansas 4,710 104.39 2.22%
Delaware 7,267 226.84 3.12%
Florida 5,894 197.62 3.35%
Hawaii 6,051 52.63 0.87%
Indiana 6,040 154.92 2.56%
Kansas 5,971 189.12 3.17%
Kentucky 5,545 136.26 2.46%
Louisiana 4,988 138.73 2.78%
Maryland 7,382 187.23 2.54%
Minnesota 6,162 175.59 2.85%
Mississippi 4,250 89.47 2.11%
Missouri 5,626 110.87 1.97%
North Carolina 5,090 135.12 2.65%
Oklahoma 4,881 203.37 417%
Pennsylvania 7,492 127.35 1.70%
South Carolina 5,096 148.13 2.91%
Utah 3,867 69.10 1.79%
Washington 6,044 141.14 2.34%
West Virginia 6,325 127.08 2.01%
Wyoming 6,243 223.00 3.57%

*U.S. Department of Education, National Center for Education Stafistics, Stafistics of State School Systems; and Common Core of Data Surveys. (July 1998).

** Milken Exchange, Survey of Technology in the Schools.

***This total is for all states, not just the 21 that participated here.
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For all 21 states combined, DTCs estimate that 44% of their districts’ plan’s cost has been funded (Table
13). This is a much larger percentage than we have estimated for the U.S. as a whole, which confirms
our belief that states participating in this survey are further along than non-participants. Moreover,
districts probably are further along with their plans than are the states with their statewide planning.
The range of average percent of a district technology plan that has been fully funded across the states is
surprisingly narrow, with the highest percentage fully funded in Minnesota (54.6%), Missouri (53.8%),
and Mississippi (51.6%), and the lowest in Oklahoma (24.9%) and Arkansas (27.6%).

Table 13 - UNWEIGHTED

Cost and Funding of District Technology Plans

Projected average cost per | Expected to be reduced Percent of district Percent of district Percent of district
district of implementing by E-Rate technology plan that has | capital budget currently operating budget
technology properly and been fully funded to date | going toward technology currently going
fully, based upon district (induding the value of do- toward fechnology
technology plan amount nated goods and services)

Overall 2,727,883 419,844 43.9 5.6 34
Alaska 1,908,690 227,855 46.3 4] 3.4
Arkansas 685,557 86,229 27.6 4.6 37
Delaware 3,036,667 200,000 455 58 40
Florida 24,271,638 2,575,630 39.0 5.4 2.6
Indiana 3,071,161 284,641 50.0 15.2 32
Kansas 1,527,801 219,714 48.6 5.2 3.4
Kentucky 1,269,921 227,327 50.6 3.6 37
Louisiana 7,831,156 2,645,955 33.2 2.4 3.0
Maryland 21,130,145 3,721,003 34.8 1.9 28
Minnesota 1,756,661 159,090 54.6 11.2 34
Mississippi 1,113,507 226,181 51.6 47 42
Missouri 1,338,696 213,147 53.8 6.2 2.4
North Carolina 6,264,658 1,579,330 37.5 6.0 39
Oklahoma 1,091,008 208,931 249 3.7 4.2
Pennsylvania 2,352,009 364,710 49.3 4.4 2.9
South Carolina 4,704,731 568,307 42.1 4.2 29
Utah 4,408,310 225,967 517 54 2.0
Washington 2,726,957 344,331 437 57 37
West Virginia 3,094,028 508,390 377 3.2 3.3
Wyoming 1,730,851 23,447 513 2.2 2.6

In our 21 participating states, DTCs estimate that 5.6% of district capital budgets and 3.4% of dis-
trict operating budgets are going toward technology (Table 13). These shares are consistent with the
figures we calculated in Table 12. DTCs from Indiana and Minnesota indicate that their states fund
technology through exceptionally high shares of their capital budgets (at 15.2% and 11.2 % of capi-
tal budgets respectively). The smallest shares of capital budgets were in Maryland (1.9%) and
Wyoming (2.2%). Mississippi and Oklahoma each devoted 4.2% of their operating budgets to tech-
nology, while Missouri devoted only 2.4% and Utah 2%. Nonetheless these states represented ends of
a very narrow range.
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We asked the DTCs for the percentage of schools in each district that have benefited directly from
various federal programs (Table 14). Although we intended to focus on the E-Rate and TLCF, the
“other” category came out on top with DTCs from eleven states ranging from 96% of schools in
Kentucky to 20.5 % in Florida indicating that they benefited from “other” federal programs,
compared to 36.4% overall. This is likely because schools were using Title | and special education
money for technology. The states with the largest share of schools benefiting from TLCF funds were
Kentucky (85.8%) and Louisiana (78.2%). Florida (8%), Indiana (5.9%), and Minnesota (2.5%) had
the smallest share of schools benefiting from TLCF. It is not surprising that Kentucky leads all
participating states in getting districts involved with TLCF and in utilizing other Federal monies for
technology. That state has been working on school technology for a relatively long time and has a
sophisticated operation.

Table 14 - UNWEIGHTED

Percentage of Schools in District that Have Directly Benefited from Federal Funds or Discounts

TLCF E-Rate Other
Overall 23.3 318 36.4
Alaska 224 62.7 61.9
Arkansas 12.5 21.1 13.6
Delaware 24.7 1.1 48.5
Florida 8.0 17.4 20.5
Indiana 59 25.6 22.9
Kansas 20.6 27.6 17.5
Kentucky 85.8 49.7 95.6
Louvisiana 78.2 72.6 90.8
Maryland 49.2 352 87.5
Minnesota 2.5 174 10.2
Mississippi 34.6 55.0 57.8
Missouri 22.5 25.9 76.4
North Carolina 25.5 30.3 37.1
Oklahoma 9.5 26.2 24.8
Pennsylvania 20.9 345 53.1
South Carolina 15.0 26.3 53.3
Utah 27.3 39.9 15.7
Washington 11.4 28.0 18.2
West Virginia 11.0 44.4 34.3
Wyoming 257 311 65.6

DTCs indicated that 31.8% of schools nationally had benefited from E-Rate discounts. This is surprising
because no E-Rate discounts had been awarded by the time of this survey. Some DTCs may have been antic-
ipating discounts in the future, but because others might have been considering only discounts to date (i.e.,
none), these numbers are meaningless. We had expected the E-Rate program to be further along by the
time of this survey. In anticipating their E-Rate allocations, DTCs expected between 4% of their technology
plan budgets in Delaware and Utah to 28% in Louisiana would be covered by these funds (Table 15).
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Percent of Budget Funded by E-Rate

Overall 13%
Alaska 10%
Arkansas 10%
Delaware 4%
Florida 7%
Indiana 7%
Kansas 12%
Kentucky 18%
Louisiana 28%
Maryland 13%
Minnesota 7%
Mississippi 18%
Missouri 15%
North Carolina  21%
Oklahoma 16%
Pennsylvania 12%
South Carolina 10%
Utah 4%
Washington 10%
West Virginia 14%
Wyoming 12% | | | |

0 5 10 15 20 25 30

FURTHER EXPLANATION OF TEACHER ATTITUDES

We now return to the question of what factors relate teacher attitudes regarding technology being
another mandated fad or a powerful tool helping them improve student learning. To what extent are
the total hours of technology training the typical teacher in a district receives, the extent to which
teachers use technology in their own practice, whether or not teachers are given incentives for
acquiring technology fluency and/or for changing their teaching methods to take advantage of
technology, how much of their district’s technology plan has been funded to date, and the annual
cost per student of the plan related to teachers’ views about the value of technology? Total hours of
technology training is positively and significantly correlated with teachers’ positive attitudes about
technology, as was the availability of incentives to get training. The correlations between using
technology in their own practice and their attitudes about its value for student learning are even
larger. Cost per student per year of the district’s technology plan was not related to teacher
attitudes—we had surmised that richer plans would evoke more positive views. Similarly, the
correlation between percent of the district plan that has been funded and teacher attitudes is not
significant, seemingly saying that being closer to completion of a district plan, does not affect how
teachers feel about technology!
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When we tried to explain differences in attitudes by all of these factors together in a multiple
regression, we found that very little of the attitudinal differences were explained—12.3% to be
precise. This is less than what was explained by measures of the use of technology in the classroom
that we discussed earlier. Hours of technology training, availability of incentives, cost per student,
and percent of plan fully funded were not statistically significant. There were significant positive
relationships between teacher attitudes towards technology and teachers using technology for
administrative work/classroom management, for accessing experts, using simulations to teach
science, and using desktop publishing to teach writing (Table 16).

Explaining Teacher Attitudes Towards Technology

Teacher attitude toward technology: 1= “just another mandated fad,” and 5 = “powerful tool.”

Teacher use in own practice: correlation sig stdzd beta
Administrative work/classroom management 0.240** 0.113
Communicating with colleagues 0.236**

Accessing experts 0.284*" 0.141
Accessing training 0.233**

Using simulations to teach science 0.202** 0.048
Using desktop publishing to teach writing 0.260** 0.131
Incentives for teacher training 0.116**

Percent of plan fully-funded 0.084**

Per student cost -0.019

Total hours of technology training for typical teacher 0.130**

adj R sqd 0.123

**Correlation is significant at the 0.01 level (2-tailed).

When all the variables (the ones just discussed along with how teachers use technology
in their classrooms) were combined in a single regression, seven use variables were
significantly linked to teachers believing technology was a powerful learning tool rather
than just another mandated fad. Four were classroom uses (integrating technology-
based software, using technology for inquiry-based learning and for individualized
instruction, and expecting students to turn in assignments using technology) and three
were private uses (for administration, accessing experts, and desktop publishing). The
largest significant standardized beta coefficients were for integrating technology-based
software (.123), meeting students’ individual needs (.119), and inquiry-based learning
projects (.094). The next largest was use by teachers in their own practice: accessing
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experts and for administrative work (both at .091). Clearly, when teachers use technology they
develop more positive attitudes about it. None of the suggested factors other than private and
classroom uses were statistically significant when all of them were tested together. About 22% of the
variance in the attitude variable is explained by these ways teachers use technology (Table 17).

Explaining Teacher Attitudes Once Again
Teacher attitude toward technology: 1= “just another mandated fad,” and 5= “powerful tool.”

Teacher use in classroom: correlation sig stdzd beta
Integrating technology-based software into the

teaching and learning process 0.337** 0.123
Expect students to turn in assignments produced

with technology 0.279** 0.047
Provide inquiry-based learning projects 0.346** 0.094
Meet individual student needs with help

of technology 0.341** 0.119
Co-operative group learning processes 0.273**

Project-based learning 0.285**

Teacher use in own practice:

Administrative work/classroom management 0.240** 0.091
Communicating with colleagues 0.236**

Accessing experts 0.284** 0.091
Accessing training 0.233**

Using simulations to teach science 0.202**

Using desktop publishing to teach writing 0.260** 0.049
Incentives for teacher training 0.116**

Percent of plan fully-funded 0.084**

Per student cost -0.019

Total hours of technology training for typical teacher 0.130**

adj R sqd 0.224

**Correlation is significant at the 0.01 level (2-tailed).

WHAT IS THE EFFECT ON LEARNERS?

Our survey inquired about how students used technology and what the outcomes of such uses were.
In order to analyze the relationship between how students use technology and its effects, we must
consider intervening factors. These generally fall into the learning environment, technology capacity
and system capacity dimensions for gauging progress of technology in the schools.

We asked about the percentage of student classroom time spent per week using computers or Inter-
net technology (Table 18). Overall, DTCs reported that in elementary schools students spent 13.8%
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of their time each week using technology, as compared to 14.7% of classroom time in middle schools
and 17.1% of time in high schools. This 17.1% overall in 21 states, assuming a 6 hour school day,
means students average one hour per day using technology. This is still a long way from full integra-
tion of technology into the curriculum. Hawaii is a clear outlier when we look at the percentage of
time that students spend using technology across the state. Thirty to fifty percent of the classroom
time of students at all school levels in Hawaii is spent using technology; this might make sense if we
consider the isolation of many schools in that state. Otherwise, the range of time spent using tech-
nology is quite narrow. When we take the simple average of percent of time spent by students at the
three levels of schooling, the range is from 17.8% in Alaska, 17.4% in Kentucky, 17.3% in Minnesota,
and 17% in Indiana, to 12.7% in Delaware, 11.3% in Oklahoma, 10.8% in Florida, and 9.1% in Maryland.

Table 18 - WEIGHTED

Percentage of Student Classroom Time Spent per Week Using Computers or Internet Technology

Elementary schools Middle schools High schools Average percent across
grade levels
Overall 13.8 147 17.1 15.2
Hawaii 50.5 50.5 30.5 438
Alaska 16.8 19.5 17.2 17.8
Kentucky 15.2 16.1 20.9 17.4
Minnesota 14.0 17.2 20.6 17.3
Indiana 155 15.9 19.7 17.0
Missouri 12.0 15.4 234 16.9
Kansas 13.7 16.6 20.3 16.9
West Virginia 17.6 14.5 16.4 16.1
Louisiana 15.6 14.5 18.1 16.0
Mississippi 16.2 14.1 17.8 16.0
Pennsylvania 11.9 15.5 20.6 16.0
South Carolina 14.8 15.2 15.6 15.2
Washington 13.0 12.5 16.7 14.0
North Carolina 11.9 13.4 16.8 14.0
Arkansas 13.1 12.6 15.7 13.8
Wyoming 8.6 14.5 17.9 13.7
Utah 10.0 12.2 16.9 13.1
Delaware 12.5 9.5 16.2 12.7
Oklahoma 1.1 7.3 15.5 11.3
Florida 11.5 11.4 9.4 10.8
Maryland 9.3 9.1 8.8 9.1
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TEcHNOLOGY CAPACITY

In looking at the Technology Capacity dimension, we are asking...Are there adequate technology,
networks, electronic resources and support to meet the education system’s learning goals?

Earlier, we discussed the cost of district technology plans (Table 12). Now we ask what this money is
buying? The student to computer ratio is probably the most frequently used indicator of progress
schools are making regarding technology. It is also a measure whose meaning varies greatly depend-
ing upon what computers are included (i.e., the Apple lles that are locked in the closet). The ratio is
also a number that people have great difficulty reporting for some reason: reversing the numerator
and denominator; giving the total number of computers rather than the number per student; and so
on. Thus we must be careful to ask the question artfully and to include only valid responses.

Here we asked for the “number of students to each Internet capable computer available for student
use” (Table 19)®. The weighted mean response was 36.3 students per Internet capable computer
overall®. If correct, these ratios are far from the 4:1 or 5:1 we aim for—and presumably districts that
responded to our survey are more advanced than others are. The high ratio for all states combined
made us question its validity. A few districts indicated their ratio was almost 500:1. This may be
unusual, but it could reflect schools of several thousand students with only a few Internet capable
computers accessible to students. If there were 30 students per class, a 60:1 ratio tells us that schools
have one Internet capable computer in half the classrooms. States with the lowest student to high-end
computer ratio are Minnesota (10.1:1), Utah (11.4:1), Alaska (13.3:1), and West Virginia (13.5:1).
At the high end were Louisiana (52.5:1), Mississippi (51.5:1), Pennsylvania (47.5:1), and Kansas
(43.8:1). Oklahoma was a distinct outlier with a ratio of 131.7: 1. We looked specifically at the re-
sponses from Oklahoma to try to understand the reason for this exceedingly high number. In fact,
two districts (out of 187 responding) which contained 43,256 students (or 13.2% of the total 298,370)
said their ratios were 256:1. Also, one district with 3,614 students had a 400:1 ratio, and three
districts with 37,000 students (11.3%) said their ratios were 500:1. If each of these last three districts
had 12,333 students, at a student to computer ratio of 500:1, each would have 25 high-end computers
available for student use. If the three districts had 10 schools in each, that would mean each
school would have two to three high-end computers for students to use—perhaps in the library.
Although these would not be well-equipped schools, the setup described is not beyond the range
of possibilities®.

15 We did not define "Inernet capable computer" because we thought that this would be clearly understood. Our intenfion was to find out how many computers could be hooked up to the Interet if
there was a line available.

We weighted the student to computer ratio by the number of students in each district. If a district with only 200 students had a 15:1 ratio, while a district with 20,000 students had a 5:1 ratio, the
unweighted mean would be 10:1. That would not reflect the fact that the vast majority of students were in districts with a 5:1 rafio.

We did decide to disregard responses of more than 500:1, which given the logic just provided, may be too conservative.
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Table 19 - WEIGHTED

Computers and Connections

. . Percentage of Schools in District that Have the Majority of its Classrooms:
Ratio of Students fo Computers Available
for Student Use that Are Capable of | Connected to a local area | Connected to the Internet | Connected o the Internet
Accessing the Internet network (LAN) via the LAN via direct telephone line
Overall 36.3 56.4 48.5 215
Alaska 13.3 81.2 68.1 12.6
Arkansas 21.4 458 448 7.8
Delaware 177 65.2 70.7 18.8
Florida 41.8 50.1 46.6 37.2
Hawaii 0.0 87.5 87.5 0.0
Indiana 27.1 61.1 457 18.9
Kansas 438 61.7 477 18.0
Kentucky 16.0 75.2 66.7 19.0
Louisiana 525 40.0 31.9 12,6
Maryland 37.1 52.2 31.3 9.8
Minnesota 10.1 70.0 69.2 19.2
Mississippi 51.5 39.6 358 16.3
Missouri 18.7 487 54.4 11.6
North Carolina 411 51.0 327 41.3
Oklahoma 131.7 26.7 147 15.0
Pennsylvania 47.5 438 34.8 19.0
South Carolina 17.0 65.8 63.0 14.2
Utah 114 80.1 72.4 14.9
Washington 20.7 74.1 717 13.0
West Virginia 13.5 73.7 58.6 20.1
Wyoming 19.4 58.4 478 32.4

We must recognize that these ratios are very different than ratios that are normally presented—here
we include only high-end computers, and only those available for student use. No wonder our ratios
are higher. But it is the computers we include here that are most useful in enabling students to obtain
the full benefits of modern learning technology. Table 20 compares the student/computer ratios
weighted for each state from our survey (presented in Table 19) with data compiled by the private
firm, Market Data Retrieval (MDR). MDR’s student/computer ratio (collected at the school level)
includes all instructional multimedia computers located anywhere in the school. But, these may or
may not allow students to access the Internet. The MDR definition appears to include the computer
on the teacher’s desk and on those of administrators as well if it is used for instruction even if students
are not allowed to touch it. In theory, the MDR ratio could be very low—and thereby make a state
look good—even though no student had access to the Internet, or was even using a computer at all.
Clearly, these ratios could be misleading.
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Table 20

Student/Computer Ratios: A Comparison of Data Sources

Milken Exchange: Students fo computer MDR: Students per instructional Ratio: Milken/MDR
ratio - for student use and Internet computer located anywhere in the
capable (weighted) school (not weighted)

Utah 114 21.0 0.54
Minnesota 10.1 12.0 0.84
West Virginia 13.5 15.0 0.90
Kentucky 16.0 16.0 1.00
Alaska 13.3 10.0 1.33
Washington 20.7 15.0 1.38
South Carolina 17.0 12.0 1.42
Arkansas 214 14.0 1.53
Delaware 177 11.0 1.61
Missouri 18.7 11.0 1.70
Wyoming 19.4 10.0 1.94
Maryland 37.1 16.0 2.32
North Carolina 411 17.0 2.42
Indiana 27.1 11.0 2.46
Louisiana 52.5 18.0 2.92
Mississippi 51.5 16.0 322
Florida 418 12.0 3.48
Pennsylvania 47.5 13.0 3.65
Kansas 43.8 9.0 4.87
Oklahoma 131.7 13.0 10.13
Hawaii Not Reported 15.0

There is no systematic relationship between the Milken Exchange ratio and the one prepared by
MDR. The rank order correlation among the states is only .04, which means that many states could be
at the top of one ranking and at the bottom of the other. Only three states look better on our mea-
sure: Utah (11.4:1 versus 21:1), Minnesota (10.1:1 versus 12:1), and West Virginia (13.5:1 versus 15:1).
Kentucky ends up the same on both measures and all the other participating states look worse when
the Milken Exchange’s ratio is used. This is not surprising when we consider that our criteria of In-
ternet capable computers accessible to students is quite restrictive.

We began this section by asking what the money in district plans buys. However, there was a small
and statistically insignificant (negative) correlation between expenditure per student per year im-
plied by the cost of the current district plan and the student/computer ratio. We expected a strong
negative correlation indicating where more money was to be spent, more top of the line computers
would be available per student. In fact, the cost figure is for the plan now being implemented, and if
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districts had spent a great deal on computers in previous years under previous plans, they would have
more computers available and might be spending less now and in the near future.

We also asked about how computers are linked to the Internet. On average, 56.4% percent of schools
in a district have the majority of their classrooms connected to a local area network; the response
was 87.5% in Hawaii, 81.2% in Alaska and 80.1% in Utah (Table 19). States with the fewest schools in
districts having the majority of their classrooms connected to a local area network were Oklahoma
(26.7%), Mississippi (39.6%), Louisiana (40%), and Pennsylvania (43.8%). (Note: if half the districts
have half their classrooms connected, using only one computer in each classroom, that is consistent
with the 36:1 ratio just discussed.) Thus, 48.5% of schools in all 21 states had the majority of their
classrooms connected to the Internet via the LAN; and another 21.5% overall were connected to the
Internet via a direct telephone line. Hawaii (87.5%), Utah (72.4%), and Washington (71.7%) had the
largest share of their schools with at least half the classrooms connected to the Internet via their
LAN. Greatest reliance on connections via direct telephone lines was in Florida (37.2%), Wyoming
(32.4%), and West Virginia (20.1%).

Table 21 - Weighted

Technical Support and Maintenance for Technology

When Technology at Schools Breaks Down, Frequency of Providing Technical Support or Maintenance for Technology
Time it Typically Takes to Fix the Problem Percent indicating “Frequently.”
#of | #of |Classroom | Library | Other school staff hired | Other school |  District | Commercial | Students | Regional | Other
Hours | Days | teachers | media | specfically for those pur- | staffwith | provides on| providers educational
teacher | poses (including computer | additional | contract or | on contract service
lub teachers, computer aids) | responsibilties | as needed | or as needed agencies
Overall 56 136 185 | 396 724 33.3 538 24.0 7.7 11.5 | 534
Alaska 39 146 | 71.5 | 49.4 91.5 439 86.5 13.9 8.8 00 | 45
Arkansas 60120 105 | 306 68.0 19.3 17.8 12.9 29 11.9 | 493
Delaware 24 |1 62| 101 | 13.6 87.4 49.6 46.9 50.7 15.3 217 | 0.0
Florida 13.3 1 30| 146 | 56.0 88.1 449 62.8 30.3 1.3 06 | 00
Hawaii 3.0 |20 [100.0 |100.0 100.0 100.0 100.0 100.0 100.0 00 | 00
Indiana 1.1 126 11.6 | 309 80.1 25.2 36.4 30.1 2.4 38 | 721
Kansas 49 | 40| 98 | 454 77.9 47.6 54.6 15.1 2.5 1.5 | 129
Kentucky 108 |27 ] 11.5 | 480 63.9 46.8 53.6 25.4 26.7 27 |75.6
Louisiana 74 129 | 483 | 36.8 54.2 41.0 36.6 46.3 7.8 00 |51.0
Maryland 251102 0.0 | 263 42.1 0.0 56.4 5.1 0.0 00 | 00
Minnesota 36 | 34| 47 | 669 89.4 27.5 52.0 1.7 6.3 8.1 | 4846
Mississippi 45133 137 | 245 69.3 34.3 36.6 23.7 5.6 00 | 288
Missouri 39 | 34| 182 | 41.4 79.5 14.3 12.2 14.3 18.1 00 |764
North Carolind 7.3 | 45| 138 | 66.5 62.8 28.7 67.8 20.5 1.5 04 |604
Oklahoma 80 |32 161 | 274 69.2 17.6 519 22.9 2.8 00 | 150
Pennsylvania| 3.1 | 29| 127 | 150 72.0 259 38.6 17.0 3.7 411 1263
South Carolinal 56 | 36| 3.1 | 485 50.9 22.9 62.6 29.3 0.0 00 |461.6
Utah 77 | 50| 430 | 263 63.1 21.2 93.3 12.0 11.9 8.0 |800
Washington | 40 | 22| 176 | 423 87.9 42.7 56.6 13.9 10.2 1.7 | 658
West Virginia | 14.0 | 6.5 | 376 | 343 55.8 423 65.7 31.9 18.7 929 | 00
Wyoming 32 | 49| 272 | 350 54.9 36.4 32.5 12.3 12.0 12.1 4.5
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We identified a number of other interesting proxies for technology capacity. We asked, “when tech-
nology at your school breaks down what is the range of time it typically takes to fix the problem”
(Table 21). We gave DTCs the option of providing the time in hours or days. For all 21 states taken
together, the mean number of hours was 5.6 and the mean number of days was 3.6. The hour and day
figures might be suggesting a range of the time it takes to get technology repaired.

We tried to understand who provides technical support or maintenance for technology in the
districts by asking about the frequency with which various sources would provide such help (Table
21). In all responding districts in our 21 states, the source cited most often as frequently (DTCs rep-
resenting 72.4% of students ) providing the service was “other school staff hired specifically for those
purposes (including computer lab teachers, computer aides).” This was followed by “district provides
on contract or as needed” (53.8%), “library media teacher” (39.6%), “other school staff with
additional responsibilities” (33.3%), “commercial providers on contract or as needed” (24.0%) and
“classroom teachers” (18.5%). Students and regional educational service agencies were reported to
be used frequently by DTCs representing 7.7% and 11.5% of students respectively.

Districts in Alaska, Florida and Delaware were most likely to hire staff to provide support. Utah, Alaska
and North Carolina were most likely to have their districts provide support to the schools on
contract or as needed; and the library media teacher was relied on most in Minnesota and North
Carolina. In Alaska, DTCs representing 71.5% of students said that classroom teachers frequently
provided technical support or maintenance; in Delaware, 49.6% of DTCs indicated that other school
staff with additional responsibilities did so. Students were the source of such help most frequently in
Kentucky; and regional educational service agencies were used most frequently in West Virginia.

Finally we inquired about the percent of computers at district schools that are not used (Table 22).
The responses were in a remarkably small range. Across the 21 participating states, DTCs indicated
that on average, 5.9% of computers in their districts were not used. The range was from 13.2% in
Delaware and 9.2% in Utah on the high end, to 1.6% in Alaska and 2.1% in Minnesota on the low
end. Then we asked about factors explaining why these computers are not used (Table 22). The most
important factor was that the computers were outdated. Overall DTCs representing 67.9% of
students said this factor was very important (by giving it a 4 or 5 on a 5 point scale where 1=not
important and 5= very important). This was the most important according to DTCs in all states except
Maryland and Missouri where the most important reason for lack of use was computers needed
repair, which probably means they are old if not outdated. In both of these states outdated computers
came in second. The next reason why computers were not used was that “teachers are not trained to
use them” (DTCs representing 50% of students indicating this was very important overall, with a
range between one half of one percent in Alaska to 94.8% in Maryland). This was followed by a need
to revise the curriculum (34.9%), classrooms do not have the appropriate wiring (30.4%), no
interest (29.9%), computers require repair (29.8%), no appropriate software (21.9%), and too
many other computers (4.5%). Clearly, it is the rare district that has idle computers because it has
too many of them.
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Table 22 - Weighted

Important Factors in Explaining Why These Computers Are Not Used .

Percent 4 and 5 on a scale in which 1 is “Not Important” and 5 is “Very Important.”

Percent of Teachers Clossrooms | Nointerest |  Too many Outdated Computers No Need to
computers are not do not have other computers require appropriate revise
atschoolsin | trainedto | the appropri- computers repair software curriculum
districtthat use them ate wiring
are not used
Overall 59 50.0 30.4 29.9 4.5 67.9 29.8 21.9 34.9
Alaska 1.6 0.5 5.5 2.7 8.6 92.1 91.5 61.6 0.0
Arkansas 4.4 30.5 23.4 11.7 0.0 71.2 22.7 25.0 15.7
Delaware 13.2 58.0 0.0 14.4 0.0 36.7 36.4 15.3 36.1
Florida 7.9 73.3 29.3 33.6 0.3 55.7 27.3 17.0 40.2
Hawaii 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Indiana 5.5 47.6 25.5 25.3 0.4 69.5 19.3 25.0 39.7
Kansas 2.4 50.6 25.7 40.9 2.0 62.2 26.1 29.8 418
Kentucky 4.8 52.8 36.7 448 43 50.2 33.2 15.1 41.0
Louisiana 57 36.4 29.2 15.6 8.6 89.8 30.1 29.1 37.3
Maryland 8.5 94.8 0.0 39.5 7.6 540 82.8 46.6 14.6
Minnesota 2.1 20.5 0.7 26.2 1.9 83.9 23.6 13.6 10.9
Mississippi 47 46.3 40.0 31.2 8.6 69.3 33.5 377 323
Missouri 3.1 20.3 33.0 0.0 9.0 59.2 60.5 25.0 22.5
North Carolina| 3.2 31.4 27 .4 60.9 18.0 72.3 32.4 20.6 36.9
Oklahoma 5.0 32.5 20.7 16.3 0.5 51.9 28.2 22.8 11.4
Pennsylvania 5.0 59.6 65.3 23.6 2.7 68.8 10.0 11.1 52.5
South Carolina| 5.6 32.9 32.9 17.9 15.0 70.2 22.4 26.4 27.0
Utah 9.2 55.8 40.0 63.9 0.5 79.8 68.8 33.0 9.8
Washington 7.8 18.7 11.3 12.3 1.2 83.3 16.6 8.8 51.9
West Virginia 4.5 426 9.3 61.9 0.0 68.3 40.8 56.3 27.8
Wyoming 6.9 54.1 31.1 8.5 5.8 72.0 7.0 20.3 14.2
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EVALUATION

On average, districts appear to evaluate technology use in schools on an annual basis. Yearly evaluation
occurs in 53% of all responding districts (Table 23). 53.3% of districts in Delaware evaluate technology
use more than once a year, while only 14.8% of districts in Kentucky and none in Maryland do so.
Technology use is never evaluated in 7.8% of South Carolina districts and in 7.4% of Florida
districts. In Table 24, we see that DTCs representing only 20.9% of students said their districts used
technology in student assessment efforts frequently (4 or 5 on a scale where 1 = never and 5 =
frequently). The range is from 42.5% in North Carolina and 35.1% in Florida to 6.3% in Washington,
1.3% in Maryland and 1.2% in Delaware. Clearly evaluation of and with technology still has a long way
to go. Since policymakers demand evidence on the use and effectiveness of school technology in
order to provide new funding, evaluation of technology use and use of technology for student
assessment must become a primary concern of those advocating continuation and expansion of
technology in the schools. Thus, we now turn to the impacts of technology on students.

Table 23 - Unweighted

How Often Districts Evaluate Technology Use in Schools

More than once a year Yearly Less frequently than Never
yearly

Overall 27.0 53.0 17.1 29
Alaska 30.3 485 18.2 3.0
Arkansas 247 494 23.4 2.6
Delaware 533 333 6.7 6.7
Florida 25.9 63.0 3.7 7.4
Indiana 29.0 48.4 20.6 1.9
Kansas 33.1 49.0 15.2 2.8
Kentucky 14.8 59.0 21.3 49
Louvisiana 25.0 63.0 5.6 5.6
Maryland 0.0 429 57.1 0.0
Minnesota 32.9 47.6 16.5 2.9
Mississippi 21.3 66.0 11.7 1.1
Missouri 22.7 59.1 13.6 45
North Carolina 21.9 64.1 12.5 1.6
Oklahoma 25.7 577 13.5 3.2
Pennsylvania 32.1 50.7 14.9 2.3
South Carolina 28.6 46.8 16.9 7.8
Utah 222 58.3 167 2.8
Washington 212 53.0 24.5 1.3
West Virginia 26.3 57.9 158 0.0
Wyoming 21.6 54.1 18.9 5.4
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Table 24 - Weighted

Extent District Uses Technology in Student Assessment Efforts
Percent responding 4 and 5 on scale in which 1 is “Never” and 5 is “Frequently.”

Overall 20.9
Alaska 18.8
Arkansas 12.3
Delaware 1.2
Florida 35.1
Hawaii 0.0
Indiana 17.5
Kansas 32.5
Kentucky 333
Louisiana 19.2
Maryland 1.3
Minnesota 24.3
Mississippi 20.1
Missouri 9.0
North Carolina  42.5
Oklahoma 8.9

Pennsylvania 16.4
South Carolina 15.8

Utah 24.5
Washington 6.3
West Virginia 29.3
Wyoming 14.9 | |

STUDENT OUTCOMES

Given the extent of teacher use of and time spent with technology, we asked how students use
technology (Table 25). DTCs representing 56% of students from around the country indicated that
“students use technology in at least some of their regular classrooms.” The next most frequent change
in behavior due to use of technology was “students become more independent learners as a result of
technology” (DTCs representing 54% of students in the 21 states). The next most frequently cited
uses students make of technology were “students are developing on-line research expertise” (48%
overall) and “students are interacting/communicating differently and more widely with the help of
technology in the classroom,” (rated 4 or 5 by DTCs representing 44.4% of students overall). These
were the top four uses of technology made by students. Moving down the list, DTCs representing
roughly 34.0% of students overall ranked 4 or 5 that “students use technology to improve their basic
skills with drill and practice programs”—a big gap from the frequencies of the top four noted above.
DTCs representing 31.3% of students overall said “students use computers only in a lab.” Neither of
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these two uses of technology is thought to be very helpful in taking students to the cuttting edge of
technology’s potential. The next and least frequent three uses were: “to teach students how to use the
technology itself” (13.9%), “students do more school work when not in school” (13.1%), and
“students actively participate in distance learning with other schools” (7.5%). As seen in Table 25,
there are significant differences among states in the ways students use technology.

Table 25 - Weighted

Frequency of Each of the Following Student Uses of Technology in Schools Within District
Percent responding 4 and 5 on a scale in which 1 is“Never”and 5 is“Almost Always.’

Studentsuse | Students use Students The primary | Studentsuse | Studentsare | Students are Students Students do
computers | technologyin | actively student- technology fo |  developing interacting | become more | more school
only af least some | participate in | related use of | improve their online communicating | independent | work when
in a lab. of their distance | fechnologyisto |  basic skills research differently | learners as a not
regular learning with | teach students with expertise. and more result of in school.
clossrooms. | other schools. | howtousethe | drill and widely with | technology.
technology practice the help of
itself. programs. technology in
the dassroom.
Overdll 31.3 56.0 7.5 13.9 34.0 48.0 44.4 53.9 13.1
Alaska 19.0 97.9 18.9 1.0 40 86.2 86.9 86.9 324

Arkansas 489 | 415 2.5 33.0 394 46.8 42.0 42.2 6.7
Delaware 282 | 513 0.7 40.7 34.2 43.6 22.4 36.1 62.0

Florida 10.9 | 420 0.0 2.2 3.1 32.3 24.5 49.8 8.2
Hawaii 0.0 | 1000 100.0 0.0 100.0 100.0 100.0 | 100.0 | 100.0
Indiana 312 | 620 14.2 12.2 27.8 57.6 46.4 54.7 16.9
Kansas 290 | 750 4.1 11.3 27.5 50.6 67.5 62.6 14.1
Kentucky 236 | 842 6.1 13.3 35.1 62.2 58.4 71.3 12.7

Louisiana 410 | 380 1.9 8.1 49.7 13.7 19.4 67.8 31.4
Maryland 240 | 520 0.0 3.3 36.4 32.0 1.3 3.3 0.0
Minnesota 43.0 57.8 4.2 7.6 16.4 71.1 70.1 70.3 5.3
Mississippi 345 | 56.0 13.0 15.8 41.2 47.4 47.8 51.3 13.2

Missouri 50.5 56.2 7.1 1.3 16.5 77.6 45.7 85.8 27.3
North
Carolina 517 429 59 7.0 27.1 499 42.3 54.7 40.0

Oklahoma 369 | 49.6 43 287 65.8 29.2 33.4 41.5 2.5
Pennsylvania | 367 | 524 8.6 35.0 53.3 51.8 49.1 29.6 17.6
South
Carolina 237 | 583 9.8 10.2 30.4 56.5 42.1 66.5 14.4
Utah 578 | 417 2.7 7.0 358 52.0 38.8 12.2 5.2
Washington 160 | 818 1.9 6.0 17.8 42.2 45.1 70.1 15.1
West
Virginia 332 | 692 3.8 11.2 63.8 62.3 41.3 51.5 46.1
Wyoming 558 | 4846 2.5 10.6 22.1 36.8 41.2 63.7 16.2
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To review, the top four changes in students’ behavior due to technology are precisely the types of
changes in student learning expected and desired from technology, namely use in classrooms rather
than labs, becoming independent learners, developing on-line research skills, and interacting
differently. Most of the activities getting frequency scores of 4 or 5 from DTCs representing 35% or
less of the students are actually less progressive or more traditional uses of technology (drill and prac-
tice, lab only, to learn technology as an end in itself, etc.).

Educators who believe in the power of technology in the classroom cite a number of potential
benefits from putting it in and using it properly. These range from outcomes most proximate to the
use of technology, such as becoming more engaged in learning to learning more, with this being
reflected in better grades and test scores. Some also believe that in the long run, attendance will
improve and dropouts will decline as technology becomes more pervasive. We tested these views by
asking DTCs how frequently such changes occurred in their districts. The most frequently cited
student outcome (Table 26) due to the use of technology, (ranked at 4 or 5 by DTCs representing
60.6% of students) is “students are more engaged in learning.” Next came “deepened student un-
derstanding of academic subjects,” which was ranked 4 or 5 by DTCs representing 45.6% of students.
There was then a sharp drop in the percent of DTCs indicating frequent occurrence of outcomes.
Ranked third with DTCs representing only 27.8% of students indicating 4 or 5 was “schools report
that students have better grades and/or test scores since they began using technology.” Although
many people predict that attendance will improve as technology use grows, DTCs (representing only
21.6% of students) said on a scale of 4 or 5 that “schools report an increase in attendance on days that
students are scheduled to use technology.” The lowest frequency score of 4 or 5 was for “student
dropout rate has decreased due to the use of technology” (7.3% overall). It is difficult to isolate the ef-
fect of technology on most of the low frequency student outcomes. Also, many of these would
require years of technology use before the impact would be measurable.
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Table 26 - Weighted

Student Outcomes
Percent responding 4 and 5 on a scale in which 1 is “Never” and 5 is “Almost Always.”

Students are more | Student understanding | Schools report an Schools have reported |  Schools report that

engaged in learning | of academic subjects | increase in attendance | decreases in the student | students have better

due fo technology. has deepened due to | on says that students | dropout rate attributed |  grades and/or fest

technology in the are scheduled to use to the use scores since they began
clossroom. technology. of technology. using technology.

Overall 60.6 45.6 21.6 7.3 27.8
Alaska 89.6 87.1 16.5 1.0 20.1
Arkansas 47.3 24.8 9.7 0.4 12.5
Delaware 78.3 36.1 46.7 16.0 28.2
Florida 39.5 33.2 42.6 11.1 27.1
Hawaii 100.0 100.0 0.0 0.0 100.0
Indiana 70.0 449 24.4 6.6 31.2
Kansas 69.6 40.6 11.9 7.7 25.2
Kentucky 68.9 55.9 25.4 57 425
Louisiana 58.9 51.0 35.2 14.0 39.5
Maryland 36.3 33.4 0.0 0.0 0.0
Minnesota 68.8 47.1 57 57 11.8
Mississippi 61.1 48.3 22.1 7.4 37.4
Missouri 94.7 69.6 27.9 15.2 54.5
North
Carolina 68.6 37.9 76.5 15.3 39.4
Oklahoma 20.2 31.0 15.0 2.3 29.1
Pennsylvania 57.8 46.4 19.8 57 22.4
South
Carolina 66.1 477 20.0 14.1 26.2
Utah 51.6 54.0 26.4 1.0 33.1
Washington 79.3 53.0 17.9 6.7 163
West Virginia 68.9 56.5 6.5 0.8 30.6
Wyoming 55.9 41.5 6.7 0.2 5.1
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We expected that students becoming more engaged learners would be the most frequently observed
outcome because it is a precursor to learning more and behaving better. This was the outcome cited
to occur frequently most often by DTCs in 15 of our 20 states (omitting the one district state
of Hawaii which indicated that three outcomes occurred frequently, that is, in 100% of its one
district). DTCs in Utah (54%) and Oklahoma (31%) said that deepening student understanding of
academic subjects was the most frequently occurring outcome in districts in their states. DTCs in
North Carolina (76.5%) and Florida (42.6%) cited attendance increases most frequently, while a
decrease in the dropout rate was the outcome mentioned as occurring frequently by DTCs
representing the most students in Louisiana (73.4%).

One of the most valuable results of our survey would be the identification of correlates of desired
student outcomes. That is, it is important to know what factors are associated with these benefits of
learning technology. We ran both simple correlations as well as multiple regressions to see whether
various survey responses are associated with the five outcome measures just discussed. First we asked
about the relationships between the nine ways we suggest students might use technology and
student outcomes. In addition we hypothesized that an outcome will be observed more frequently
when students spend more of their classroom time using computers or Internet technology, when
their teachers have better technology skills, when there are incentives for teachers to get training in
using technology, when technology is used in student assessment, when districts plan to spend more
on technology and when more of what they plan is already funded, when the student to computer
ratio is lower, and when fewer computers are unused. This set of variables is able to explain between
10% and 31% of the district-by-district variance in the frequency of occurrence of the outcomes,
depending upon which outcome we look at (Table 27).
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Explanations of Student Outcomes

Students are Student Schools Schools have Schools
more en- understand- report an reported report that
gaged ing increase in decreases students
in learning of academic attendance in the have better
due fo subjects has on days that student grades
technology. deepened students are dropout rate and/or test
due to scheduled attributed to scores since
technology to use the use of they began
in the technology. technology. using
clossroom. technology.
correlation | sig stdzd | correlation | sig stdzd | correlation | sig stdzd | correlation | sig stdzd | correlation | sig stdzd
beta beta beta beta beta
Students use computers
only in a lab. (0.019) (0.036) 0.049* 0.081 0.040 0.016
Students use technology
in at least some of their
regulor classrooms. 0.277**| 0.087 | 0.255** | 0.061 | 0.020 0.003 0.136**
Students actively participate in
distance learning with other schools.| 0.125** 0.161** 0.060** 0.117* 0.136**

The primary student-related use of
technology is to teach students how
to use the technology itself. (0.034) 0.003 0.067** 0.072**| 0.058 | 0.033

Students use technology to improve
their basic skills with drill and

practice programs. 0.076** 0.120** 0.055* 0.057* 0.132**
Students are developing
online research expertise. 0.308** 0.265** 0.040 0.037 0.138**

Students are inferacting/
communicating differently and

more widely with the help of

technology in the classroom. 0.455**| 0.140 | 0.365** 0.083** 0.061** 0.216**| 0.109
Students become more independent

learners as a result of technology. | 0.524** | 0.354 | 0.451** | 0.296 | 0.146**| 0.103 | 0.107** 0.246**| 0.085
Students do more schoolwork

when not in school. 0.182** 0.283** 0.131 0.275**| 0.210 | 0.259**| 0.218 | 0.209**| 0.143

Percent of classroom time spent
using computers or Internet
technology in elementary school. 0.195**| 0.066 | 0.212** | 0.132 | 0.125** 0.127**| 0.130 | 0.182**| 0.135

Percent of classroom time spent
using computers or Internet
technology in middle school. 0.233** 0.225** 0.148**| 0.134 | 0.114** 0.150**

Percent of classroom time spent
using computers or Internet

technology in high school. 0.231** 0.190** 0.107** 0.104** 0.149**

Total tech skills of teachers 0.212** 0.208** 0.056 | 0.053* 0.057* 0.129**

Extent technology is used in student

assessment efforts. 0.193** 0.196** | 0.056 | 0.091** 0.094**| 0.065 | 0.177**| 0.074
Incentives for teacher training 0.115** 0.102** (0.012) (0.018) 0.031

Percent of plan fully-funded 0.108** 0.093** (0.056)* (0.040) (0.060)| 0.002

Per student cost 0.024 0.010 0.014 (0.017) (0.027)
Student/computer ratio (0.057)* 0.066 | (0.064)** 0.003 (0.020) (0.046)

Connecied fo LAN 0.149** 0.081** (0.068)* (0.057)* 0.006

Connected to Internet via LAN 0.138** 0.076** (0.057)* (0.041) (0.006)

Connected fo Infernet via felephone. | 0.077** |  0.047 | 0.065** 0.069** 0.082** 0.092**

Percent computers not used. (0.089)** (-0.080)** 0.003 0.008 (0.059)*

adj R sqd 0.315 0.227 0.110 0.101 0.111

**(orrelation is significant at the 0.01 level (2-failed)
*Correlation is significant at the 0.05 level (2-tailed
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The first outcome considered was “students are more engaged in learning due to technology.” This
was strongly correlated with students becoming more independent learners (simple correlation
= .524), different/wider student interaction/communication (.455), developing on-line research
skills (.308), and using technology in regular classrooms (.277). All of these enhance student en-
gagement in learning. In addition, in districts where students spend more of their classroom time
using computers or Internet technology, they are more engaged (correlations of .195, .233, and .231
as we move up the school levels). Finally, students are more engaged where their teachers have
greater technology skills. Although there were other significant correlations, they were all smaller
than .2. In sum, students who spend more time with technology, do a variety of things with it, and are
guided by skilled teachers are the ones seen to be benefiting the most in regard to engagement in
learning. When we entered all of these factors into a multiple regression, use in regular classrooms,
different and wider interaction, and students becoming independent learners were significant, along
with class time spent using technology and (inversely) with share of computers unused. The signifi-
cance of variables in the regression means they have passed a much more stringent test due to the
intercorrelation among the set of suggested explanatory factors. The set of independent variables
explained 31.5% of the district-by-district variance in student engagement in learning.

The next outcome considered was “a deepened understanding of academic subjects due to technol-
ogy in the classroom.” This was strongly correlated with most of the same factors as just discussed:
students becoming more independent learners (simple correlation = .451), different/wider student
interaction/communication (.365), developing on-line research skills (.265), and using technology in
regular classrooms (.255). In addition, student understanding is deepened when technology
encourages them to do more work when not in school (.283). All of these enhance student under-
standing of academic subjects. In addition, in districts where students spend more of their classroom
time using computers or Internet technology, they understand more (correlations of .212, .225, and
.190 as we move up the school levels). Finally, students understand more when their teachers have
greater technology skills. When we entered all of these factors into a multiple regression, use in reg-
ular classrooms, students becoming independent learners, and students doing more outside school
work were significant, along with class time spent using technology, teacher skills in using technology,
and the extent to which technology is used in student assessment efforts. The set of independent
variables explained 22.7% of the district-by-district variance in student understanding of academic
subjects. Again, how students use technology, time on task, and teacher skills are all-important, and
indeed, more important than indicators of the amount of hardware available, proxies for which are
the cost of the plan and the share of the plan already funded.

We observed fewer correlations and we were able to explain much less of the district-by-district
differences in the other three outcome measures. We explained 11.1% of the variance in schools
reporting students have better grades and/or test scores since they began using technology—this
despite the fact that the same set of factors were associated with greater student understanding of
academic subjects. Significant correlations were seen with students interacting differently and more
widely (.216), students becoming independent learners (.246), and students doing more work out-
side class (.209). These three factors were also significant in the regression analysis. Once again time
spent in class with technology was also significant in both tests, as was use of technology in student
assessment efforts.
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The weakest relationships were observed for the suggested outcomes of increased attendance and
decreased dropouts—both of these depend on many factors besides technology use. Increased
attendance was correlated with students becoming independent learners (.146) and doing more
work outside school (.275). Share of class time using technology was also significant. Surprisingly,
whether or not we controlled for the other suggested variable, attendance was higher on scheduled
technology use days when a higher proportion of DTCs say their districts frequently use technology
only in a lab. Since we believe that labs are not the best place to use technology, and indeed there is
a negative correlation between use of computers in a lab and student engagement in learning, we
questioned this result. However, it could be that schools and districts still relying on labs are poorer
and teach students who are more prone to skip school. If the distinction among such schools is to
have a computer lab or no technology at all, then it is understandable that districts making more use
of labs would see an improvement in attendance. Our regression model explained only 11% of the
district-by-district variation in attendance.

Finally, the weakest relationships were found regarding reduced dropout rates attributable to tech-
nology. The largest simple correlations were with students doing more schoolwork when not in
school (.259), class time spent with technology, and participation in distance learning (.117). This is
the only time distance learning ranked relatively high in importance. However, our full set of
independent variables could explain only 10.1% of the variance in dropout rates.

These analyses have informed us in several respects. It seems that the measures of progress being
made by school districts vis-a-vis technology are better able to explain more proximate student
outcomes than outcomes that are further from actual classroom experiences. They explain student
engagement in learning and student understanding of academic subjects more than grades, test
scores, attendance, or dropping out. We can only speculate about the reasons for this. A cynic might
point out that the things we can explain are subjective whereas those unrelated to our progress indi-
cators are quantifiable. Thus, advocates of technology might be assuming that good things are
happening. On the other hand, we should expect that engagement and understanding are the first
things that would be changed by the proper implementation of technology, with the others being
observable only after some significant time has elapsed after the introduction of technology. The
truth is probably some of both of these reasons. When we do see relationships, they show that out-
comes are affected by how students use the technology they have, how much time they spend with it,
how well trained their teachers are, and if technology is used in assessment (i.e., they have to know
how to use it to be assessed). In addition, richer technology plans and more “stuff” do not seem to
affect student outcomes except through these other factors.

In order to focus on how technology use in the classroom affects student outcomes, we ran another
set of regressions where independent variables were teacher uses in the classroom and student uses
only (Table 28). We dropped all other variables. By including only uses, we could explain more of the
district-by-district variance in student engagement in learning (adjusted R?increases from .314 to
.377), deepened understanding of academic subjects (adjusted R? increases from .226 to .325), and
better grades and/or test scores (from .112 to .145). The attendance and dropout outcomes remain
about the same with only 10% of variance explained®. Table 28 reorders the outcome measures from
most proximate to least proximate.

' For ease of exposition, we shall refer to the five outcomes as engagement, understanding, grades, attendance, and dropping out.
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Table 28

Teacher use in classsroom:

Further Explanation of Student Outcomes

Students are more
engaged in
learning due to
technology.

Student under-
standing of
academic subjects
has deepened due
to fechnology in
the dassroom.

Schools report that
students have bet-
ter grades and/or
test scores since
they began using
technology.

Schools report
an increase in
attendance on
days that students
are scheduled to
use fechnology.

Schools have
reported decreases
in the student
dropout rate
attributed to the
use of technology.

sig stdzd beta

sig stdzd heta

sig stdzd heta

sig stdzd beta

sig stdzd beta

Integrating technology-based
software into the teaching and
learning process

Expect students to turn

in assignments produced

with technology

0.194

0.143

Provide inquiry-based
learning projects

0.073

0.106

0.065

0.061

Meet individual student needs with
help of technology

0.101

0.143

0.225

0.067

0.120

Co-operative group learning processes

Project-based learning

Student uses:
Students use computers only in a lab.

0.036

0.038

0.050

Students use technology in at least
some of their regular classrooms.

0.035

0.041

-0.048

Students actively participate in
distance learning with other schools.

0.062

0.090

The primary student-related use of
techno|ogy is to teach students how fo
use the technology itself.

0.044

0.057

Students use technology to improve
their basic skills with drill and
practice programs.

0.035

0.062

Students are developing online
research expertise.

-0.050

Students are interacting/communicating
differently and more widely with the
help of technology in the classroom.

0.120

Students become more independent
learners as a result of technology.

0.287

0.220

0.100

0.070

Students do more schoolwork when
not in school.

0.137

0.122

0.240

0.218

adj R sqd

0.377

0.325

0.145

0.095

0.094
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DTCs say students are engaged in learning more frequently when they indicate technology makes
students more independent learners and when they indicate teachers are integrating technology-
based software into the teaching and learning process. The next strongest partial correlations with
engagement are students interacting/communicating differently and more widely, teachers meet
individual student needs, and teachers provide inquiry-based learning projects. Obviously, all of these
require that students use technology in at least some of their regular classes, which has a lower partial
correlation due to its correlation with other use variables. The simple correlations among teacher
and student “use” variables appear in Appendix C.

It is interesting that DTCs describe a positive relationship between engagement and use of computers
only in a lab. Computer labs are not viewed as particularly desirable today, but even in this setting
there may be positive, if not optimal, effects. However, expecting students to turn in assignments pro-
duced with technology, drill and practice programs, or learning about technology itself are not sig-
nificantly correlated with student engagement. On the other hand, teacher use of project-based and
cooperative learning and student development of on-line research skills are not significant
because they are so highly correlated with other uses.

DTCs say student understanding of academic subjects has deepened due to technology in the
classroom when students become more independent learners as a result of technology, when teach-
ers integrate technology-based software, when teachers meet individualized student needs with the
help of technology, and when teacher use inquiry-based learning projects. In addition, academic un-
derstanding deepens when students do more schoolwork when not in school—more
homework helps. There is also a weak but positive partial correlation between drill and practice and
deepened understanding of academic subjects—practice also helps even though this is not
considered an optimal use of modern technology.

It is interesting that different and wider student interaction with the help of technology appears to
enhance engagement but not understanding of academic subjects. On the other hand, more mun-
dane uses of technology, like drill and practice, or the enticement for students to do more home-
work, while not necessarily engaging, do deepen understanding of academic subjects.

Better grades/test scores should reflect students’ deeper understanding of academic subjects.
However, less than half as much of the variance (compared to engagement or understanding) in
DTC views on the frequency of the grades outcome occurring can be explained by their views on the
frequency of various uses of technology. Grades are most affected by individualized instruction, home-
work and independent learning, and less strongly by drill and practice, distance learning, and use of
computers in a lab.

Since so little of the variance in attendance and dropping out can be explained by use of technology,
we shall forego discussion of these.
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MORE ON SYSTEM CAPACITY

By looking at differences among districts, we have identified relationships between how teachers use
technology and their attitudes towards it. Additionally, teachers can influence the ways students use
computers, Internet technology, and related technology, and that in turn affects how technology im-
pacts student learning and other student outcomes. But all of this depends upon the capacity of the
districts and states to support what teachers and students are doing in their schools and classrooms.
That support will depend in part on how districts collect and disseminate information on technology
in their schools; that is, on what districts know about their schools. It is this information aspect of
system capacity to which we now turn.

We suggested five measures of technology progress that districts might track formally (Table 29). At
least half the DTCs in all reporting states said “yes,” they do track each of them. The most frequently
tracked measures across the 21 states were “what technology is available at the schools” (95.3% said
yes overall), and “the location of technology in the schools” (95.1% said yes overall). Both of these
were tracked by at least 85% of districts in every participating state. It comes as no surprise that
districts are most likely to be concerned with the amount of hardware that is available. But we have
shown that the availability of hardware is not sufficient for effective teacher use or for positive student
outcomes. Next came “how much training in technology the teachers received” (72.9% of districts
said yes overall). This is a crucial factor in the success of technology initiatives, as we have shown
when looking at the importance of teacher skills for student achievement. The range across the
states in the proportion of districts tracking teacher training is from 98.4% of districts in
North Carolina and 87% of districts in Mississippi to 54.4% of districts in Washington and 35.7% of
districts in Maryland.

The two least frequently tracked indicators, still tracked by half the districts overall, were “how
teachers use technology,” tracked by 51.6% of districts across the 21 states, and “how students use
technology” tracked in 56.5% of districts overall. In most states, between 40% and 60% of districts
tracked each of these. How teachers and students actually use the available technology is at least as
important as what is available, so knowing about use is very necessary. The fact that so many districts
track such a wide range of technology indicators gives us confidence in the responses of DTCs
throughout the survey.

We also asked about which technology progress indicators the district reports to the local school
board and/or to the community (Table 30). Obviously, such reporting is necessary for gaining the
interest and support of these local governing authorities. The most frequently reported indicator in
all 21 states was the number of classrooms wired (reported by 71.6% of districts overall). This might
be due to recent interest in the E-Rate, the popularity of NetDays around the country, the widely
publicized and debated Telecommunications Bill, and the advocacy of Vice President Gore. The next
most frequently reported indicator was “anecdotes about how students and teachers are using
technology effectively” reported by 59.8% of all districts. Given the limited controlled research
on technology’s impact in the schools, anecdotes are often the most compelling support for
additional funding.
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Table 29 - WEIGHTED

District Tracking Policy
Percent responding yes.

What technology is | The location of that | How teachersuse | How students use | How much training in
available at the technology in technology technology technology your
schools the school teachers receive

Overall 95.3 95.1 51.6 56.5 72.9
Alaska 93.9 87.9 39.4 51.5 68.8
Arkansas 96.1 98.7 50.3 62.6 75.5
Delaware 93.8 87.5 43.8 50.0 66.7
Florida 92.6 85.2 53.8 57.7 74.1
Indiana 96.1 96.8 49.0 51.6 65.2
Kansas 96.6 95.1 54.5 57.9 63.4
Kentucky 98.4 95.9 49.6 53.3 83.6
Louisiana 88.9 88.9 61.1 55.6 83.3
Maryland 100.0 85.7 214 214 357
Minnesota 95.9 95.9 39.6 527 62.9
Mississippi 95.7 96.8 50.0 50.5 87.0
Missouri 100.0 100.0 52.2 435 78.3
North

Carolina 95.3 95.3 60.9 64.1 98.4
Oklahoma 92.4 93.3 58.1 64.9 79.3
Pennsylvania 96.9 98.0 62.1 65.4 75.9
South

Carolina 93.5 92.2 48.1 47.4 75.0
Utah 91.7 88.6 40.0 41.2 66.7
Washington 91.4 914 42.3 46.3 54.4
West Virginia 94.7 92.1 50.0 55.3 86.8
Wyoming 97.3 94.6 40.5 432 59.5
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Table 30 - UNWEIGHTED

Technology Progress Indicators that the District Reports to Local School Board and/or Community
Percent indicating they report indicator.

| onprn | e | sl s o s | dos | ‘v | ol | wnd |

e | ™| | | | .| g | |

s e e |

| ko o

Overall 197 15856 (71.6 | 277 | 248 | 59.8 | 254 | 349 | 185 | 470 233 | 472 | 289 |29
Alaska 30.3 | 455 667 | 242 | 242 | 57.6 | 182 | 242 | 303 | 333 61 | 333 | 364 | 9.1
Arkansas | 29.5 | 41.0 | 660 | 244 | 205 | 378 | 224 | 276 | 9.6 | 417 160 | 327 | 186 | 0.6
Delaware | 188 | 500 | 750 | 438 | 188 | 625 | 250 | 313 | 63| 375 188 | 5.3 | 125 | 0.0
Florida 1M1 1778 | 81.5 | 111 74 | 630 | 407 | 51.9 | 222 | 40.7 296 | 444 | 185 | 0.0
Indiana 173 | 5568 |70.5 | 250 | 218 | 67.9 | 29.5 | 30.8 | 147 | 551 288 | 50.6 | 346 | 26
Kansas 137 | 589 (747 | 342 322 | 692 | 267 | 425 | 233 | 56.2 281 | 418 | 267 | 34
Kentucky 40 1927 944 | 258 | 250 | 70.2 | 31.5 | 43.5 | 226 | 5546 266 | 540 | 290 | 1.6
Lovisiana | 194 | 667 | 694 | 306 | 167 | 722 | 389 | 389 | 167 | 333 194 | 556 | 194 | 0.0
Maryland (214 | 714 643 | 357 | 143 | 571 | 143 | 143 | 7.1 | 284 286 | 50.0 | 143 | 0.0
Minnesota | 147 | 585 |76.0 | 327 | 310 | 655 | 263 | 251 | 205 | 655 269 | 474 | 439 | 35
Mississippi | 25.5 | 51.1 | 660 | 277 181 | 383 | 234 | 404 | 30.9 | 424 181 | 511 | 117 | 21
Missouri 174 | 783 826 | 217 | 260 | 696 | 174 | 478 | 130 | 522 304 | 739 | 478 130
North
Carolina 94 | 703 | 859 | 313 | 469 | 656 | 234 | 734 | 172 | 531 328 | 594 | 166 | 3.1
Oklahoma | 348 | 48.2 | 531 | 268 | 28.1 | 411 | 179 | 366 | 147 | 335 174 | 286 | 196 |13
Pennsylvania 187 | 469 | 735 | 313 | 254 | 67.6 | 279 | 31.6 | 190 | 503 260 | 60.3 | 458 | 2.8
South
Carolina 171 [ 582 759 | 266 | 127 | 557 | 228 | 354 | 203 | 380 203 | 430 89 125
Utah 194 | 583 | 778 | 250 | 250 | 61.1 | 222 | 306 | 417 | 472 167 | 30.6 56 | 56
Washington | 18.5 | 50.3 | 682 | 245 | 245 | 67.5 | 245 | 272 | 11.9 | 404 212 | 477 | 258 | 40
West
Virginia 132 1605 (737 | 853 | 26 | 684 | 211 | 395 | 79 | 342 237 | 632 | 342 |79
Wyoming | 27.0 | 541 | 649 | 243 | 243 | 541 | 270 | 297 | 270 | 297 162 | 378 | 324 | 54
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The third most frequently reported indicator was the student to computer ratio (55.6% of districts),
followed by externally funded projects (47.2%). Given that the student/computer ratio is widely
reported, it is critical that districts take great care in getting it right—by including relevant computers
only, and by making sure those reporting on it understand the question. The next indicator reported,
increased administrative efficiencies (i.e. grading systems, attendance reporting, communicating with
parents), was reported by 47% of districts. Student performance/achievement gains was next with
34.9% reporting overall. These were the only indicators reported by at least one third of districts.
Community’s use of technology (28.9% reporting), level of teacher technological fluency (27.7%),
increases in motivation or engagement of students in the basic academic areas (25.4%), level of
student technological fluency (24.8%), and teacher productivity (23.3%) were the next group of
factors reported by districts. Only 18.5% of districts reported on the use and effectiveness of distance
learning, probably because distance learning is not relevant in many districts. Many of the least
frequently reported indicators are the most difficult to measure, but some of these, like teacher
fluency, are very important. Finally, 19.7% of districts indicated that they did not report technology
progress indicators at all.

COMMUNITY CONNECTIONS (EXTERNAL SUPPORT)

In looking at the external support dimension, we are asking...Is the school-community relationship
one of trust and respect, and is this translating into mutually beneficial, sustainable partnerships in
the area of learning technology? We asked about the level of support for technology plans from
various groups or individuals both within and outside the school district (Table 31). In districts in all
states taken together, the strongest support came from the district superintendent (DTCs represent-
ing 83.2% of students rated this very high: 4 or 5 on a scale where 1= little or no support and 5 =
very high support). The next strongest support came from the state department of education
(80.5%). Neither of these high support rates is surprising because states participated in our survey
through their departments of education, and data were provided by district offices. In 12 of 20 states,
the DTCs ranked district superintendents as providing strong support more frequently than all other
possible supporters, and in 5 other states, the state department of education was ranked first. In
West Virginia and Maryland, the county offices of education were ranked at the top, while in Kansas
principals were said to be the most supportive.

The top two support groups were followed by students (DTCs representing 72.1% of students rated
them 4 or 5), school boards (72%), principals (68.8%), teachers (63.6), parents (59.4%), business
community (58.8%), software/hardware companies (57.4%), regional educational service agencies
(56.4%), county office of education (55.5%), and telecommunication companies (53.1%). All of these
entities were ranked by DTCs in a majority of districts as being very supportive of district technology
plans. It is interesting that the bottom four in level of support were teachers’ associations (44.8%),
local post-secondary institutions (43.5%), foundations (38.8%), and community groups (36%). Clearly
support for district technology plans is strongest from internal groups rather than outside interests.
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Table 31 - WEIGHTED

Level of Support for Technology Plan by the Following Groups
Percent 4 and 5 on a scale in which 1 is “Little or None” and 5 is “Very High.”

Principals | Teachers| Teachers' | Parents| School [Superintendent | Students| Business | Software/ |Telecommunications| ~ Local ~ |Community|Foundations| State | County | Regional
ot o N e Bl el | o |
Education |Education| agencies
Overadll 68.8 |63.6 | 448 59.41720 832 |72.1 588 | 574 | 531 43.5 1360 | 38.8 | 80.5 55.5] 56.4
Alaska A1.7 1247 22,6 332 83.5| 967 |45.4 265 (883 | 90.2 912 377 | 234 |787 |74.453.0
Arkansas |74.4 657 | 32.3 557 77.8] 908 |67.1|51.5 | 400 | 341 40.6 282 | 20.0 | 578 | 53| 477
Delaware | 54.6 |34.2 | 257 462 543 60.6 |53.6 /364 | 303 | 180 292 | 63| 63 |441 | 00] 75
Florida 55.9 |49.4 | 347 A48 585 656 627 585 | 524 | 505 273 208 | 49.8 | 96.5 [66.9 | 49.1
Indiana 69.8 |69.6 | 50.7 453750, 879 160.5|41.9 [340 | 278 241 224 | 348 | 68.4 |142| 543
Kansas 88.2 |80.9 | 488 181.183.2) 859 82,9688 |45.0 | 452 343 330 | 336 | 664 214 418
Kentucky |73.1 [66.5 354 62.1 72.9| 833 |842|53.1 |347 | 350 247 237 | 19.5 | 938 |742|703
Lovisiana  |86.9 |84.8 |77.9 B40 864 945 (640|518 |71.6 | 771 730 1659 | 413 |91.2 |71.4 634
Maryland | 50 |57.0 | 388 60.0 [13.2] 126 613 59.3 1453 | 393 376 519 | 58 | 494 (792119
Minnesota | 82.6 |80.5 | 653 [78.4 193.1| 949 79.463.6 | 509 | 522 490 | 485 | 46.4 | 570 29.2| 60.4
Mississippi | 58.6 |57.1 | 22.4 [50.3 76.0| 824 702 46.4 | 536 | 6038 447 1302 | 20.0 | 93.4 |56.5| 42.4
Missouri 89.4 |88.6 | 60.9 6731926 926 752|725 | 342 | 433 A1.2 | 425 | 416 1697 | 38122
North
Carolina 68.2 |63.5 456 6751689 773 823|648 |748 | 735 703 | 542 | 50.2 | 89.2 |68.7 | 56.3
Oklahoma |82.1 |58.3 | 48.5 [72.2187.3] 926 628712 | 533 | 552 490 329 1369 |77.6 | 9.6|167
Pennsylvania 70.9 |56.2 | 428 56.5 78.7| 92.8 |86.5|64.1 |60.7 | 58.6 479 36.6 | 420 | 83.8 |57.4| 69.8
South
Carolina 838 (817 |51.1 576 770] 961 813616 | 583 | 565 555 395 | 368 | 898 663 | 66.4
Utah 78.4 |78.4 | 469 7451685 81.0 |33.8|353 |80.4 | 46.5 31.6 451 | 66.1 | 985 |55.7 | 42.0
Washington |57.2 (455 | 340 38.4 62.5| 69.4 461|684 | 68.1 42.3 285 |17.5 | 249 | 43.4 |30.0 | 56.0
West
Virginia 793 |60.2 | 440 737 713 924 823|579 |39.5 | &73 217 1164 | 161 | 89.6 994 69.0
Wyoming | 69.5 160.3 355 527 66.7| 872 163.6(32.3 | 180 | 144 9.0 1279 | 83 |749 1100 30.5
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How important are the levels of support from different constituencies and leaders in school districts?
We hypothesized that where support for a technology plan from the superintendent, principals, school
boards and teachers was stronger, more would get done. The measures of progress selected to test this
hypothesis were the ratio of students to computers available for student use which are capable of
accessing the Internet, and the percent of the district technology plan that has been fully funded to
date. With greater support, the student/computer ratio should be lower and the percent fully funded
should be higher.

Table 32 shows that there is almost perfect correlation between support from the superintendent and
progress, a negative correlation of -.935 with the student/computer ratio, and a positive correlation of
.992 with percent funded. The relationship between teacher support and progress is almost as strong
with correlations of -.848 and .938 with the student/computer ratio and percent funded respectively.
Support from principals is somewhat less related to progress (correlations of -.287 and .834); and
support from school boards has the weakest correlation to progress of the four (a positive correlation
with the student/computer ratio of .111 and a correlation of .541 with percent of plan funded). These
findings underline the importance of system capacity and particularly leadership and teacher support in
getting district technology plans successfully implemented.

Table 32

Relationship between Support Levels and Progress

Correlation
. . between level
Little or none Very high of support
and ...

Level of Support From:
Superintendent 1 2 3 4 5
number of students 4,189 11,885 4,836 4,452 4,277 -0.3436
student/computer ratio 85.9 56.2 46.2 42.6 31.9 -0.9350
percent of plan funded 29.6 31.8 37.0 41.1 46.5 0.9923
Teachers 1 2 3 4 5
number of students 2,671 7,772 4,490 3,955 4,939 0.0604
student/computer ratio 53.1 59.4 34.6 37.5 30.3 -0.8484
percent of plan funded 29.0 38.7 40.7 457 46.1 0.9381
Principals 1 2 3 4 5
number of students 2,896 7,257 6,120 4,865 3,552 0.0952
student/computer ratio 31.6 55.3 42.0 38.9 30.8 -0.2867
percent of plan funded 38.9 39.0 38.1 45.6 45.8 0.8337
School Board 1 2 3 4 5
number of students 2,340 6,439 4,972 3,704 4,817 0.2292
student/computer ratio 18.8 51.7 44.5 40.0 29.2 0.1109
percent of plan funded 43.2 33.1 35.6 432 49.3 0.5407
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External support from community groups may be influenced by involvement of parents and other
members of the community in the technology-related activities of the schools. Since support from
community groups was the lowest of any in or out of education group, we now turn to community in-
volvement. We suggested five ways this might occur, and DTCs indicated that none of them occur
very frequently (Table 33). Overall, the modal response was 2 or 1 on a 1 to 5 scale, where 1= never
and 5= frequently. “Parents and teachers can communicate via email” occurred frequently (i.e., 4 or
5) according to DTCs representing 19% of students overall. The next most frequent response was
“students have access to technology in schools during non-school hours” (17.7%). “Community has
access to technology in schools during non-school hours” at 15.3% was the next most frequently re-
ported, followed by “school staff provides support to community members for their technology
needs” with 11.3%, and the last reported use was “students provide support to community members
for their technology needs” at 7.1%. Apparently, if schools want more community support for their
technology efforts, they must involve parents and the broader community in their technology activi-
ties to a much greater degree than they do now.

Table 33 - Weighted

Extent to Which the Following Uses of Technology Occur in District
Percent 4 and 5 on a scale in which 1 is “Never” and 5 is “Frequently.”

Community has access to | Students have accessto | School staff provides | Students provide support | Parents and teachers
technology in schools technology during support to community | to community members | can communicate via
during non-school hours. | non-school hours. members for their for their technology email.
technology needs. needs.

Overall 15.3 17.7 11.3 7.1 19.0
Alaska 235 25.0 47 18.2 28.5
Arkansas 6.3 6.3 8.0 2.8 19.5
Delaware 49 19.4 0.0 0.0 1.4
Florida 57 9.8 2.2 0.0 0.3
Hawaii 100.0 100.0 100.0 100.0 100.0
Indiana 17.1 16.2 14.3 8.0 19.5
Kansas 11.7 28.7 13.6 6.1 26.7
Kentucky 22.6 24.9 18.5 13.2 28.4
Louisiana 48 19.6 0.7 0.0 6.8
Maryland 2.0 5.5 2.9 2.1 13.6
Minnesota 22.0 25.9 15.1 8.6 23.1
Mississippi 14.2 13.1 6.9 3.1 12.8
Missouri 347 47.7 32.9 19.3 35.2
North
Carolina 3.6 7.0 15.4 2.4 11.5
Oklahoma 14.1 16.0 16.3 6.3 10.3
Pennsylvania 22.1 18.7 12.1 3.7 13.6
South
Carolina 13.6 16.3 8.3 5.0 18.6
Utah 4.6 7.1 0.4 10.0 50.8
Washington 16.7 22.6 8.7 6.1 36.3
West Virginia 21.5 12.4 12.4 9.7 11.7
Wyoming 38.2 31.6 26.9 18.4 8.4
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Beyond the moral support just discussed, we asked about funding or contributing in-kind goods
and services from various government and non-government sources (Table 34). Unsurprisingly,
most districts used state funds across our 21 states (DTCs representing 86.6% of students). Other
governmental funding came from district general funds (73.8%), federal funds (63.7% ), and district
categorical funds (63.6%). Significantly behind were use of local bonds (28.5%), regional educational
service agencies (17.6%), and state bonds for technology (8.4%).

-1 JCR7 R T T Ml Sources of Funding or In-kind Goods and Services for Technology to Date

Governmental on-Gove 0
State |State | Federal | District | District| Local | Regional |Other | Teachers' | Software/|Telecommunications | Other | School| Parents| Local | Community |Foundations| Other
funds |bonds| funds |categorical |generall bonds | educational association | hardware|  companies  |businesses| fund- post-  |partnerships

funds for | funds service companies raising ,se“_’"d,"ry

technology agencies insitutions
Overall 86.6 84637 | 636 |738| 285 | 176 |68 21 | 320 29.3 331 |58.3 (483 | 122 | 358 326 | 26
Alaska 913100897 | 844 |961 | 336 | 169 |84 00 | 29.1 36.3 218 |89.9 (765 | 129 | 766 202 | 07
Arkansas | 41.9 00| 665 | 443 |832| 70 87 |77| 06 | 113 7.5 28.1 (483263 | 52 7.4 79 139
Delaware | 730 (30| 67.9| 521 [704| 00 | 112 |00| 35 | 00 1.8 34.4 1650(352 | 10.7 | 395 68 |00
Florida 100.0 | 0.0| 57.0 | 583 |538 | 19.1 | 293 |07]| 0.0 | 498 36.3 50.9 160.5(53.8 | 21.0 | 364 36.7 | 00
Indiana 752153/ 380 | 718 526 | 187 | 180 |78 54 | 195 16.1 11.2 (425|208 | 41 | 150 289 | 1.4
Kansas 68.9 100|472 | 465 |850| 388 66 |00f 1.6 7.2 24.2 17.6 1434|376 | 04 9.6 235 |10
Kentucky | 966 1.0/792| 645 |968| 79 74 1.2 1.0 | 331 23.6 328 |74.6|438 | 11.3 | 278 211 | 65
Lovisiana | 99.0|09|99.3| 703 929 116 | 249 |84| 00 | 476 40.1 40.3 |58.3(76.2 | 21.9 | 63.6 414 |11
Maryland | 68.6 | 00| 50.1 | 592 |621| 00 33 | 58| 00 | 373 31.4 11.6 |45.7 |17 | 09 | 717 58 |00
Minnesota | 742 | 10| 447 | 858 |772| 474 6.9 67| 0.8 8.8 14.6 204 (493|464 | 34 | 290 338 | 42
Mississippi | 90.7 10.2| 657 | 60.1 |755| 140 84 |87| 14 | 134 234 258 (649|426 | 68 | 308 232 | 25
Missouri | 97.0 /00| 69.1 | 924 (898 | 502 | 88 |19[ 35 | 161 270 |20 [68.2 (426 | 157 | 293 | 431 |24
North
Carolina  [100.0 22.1| 828 | 465 |68.7 | 362 79 186 1.0 | 427 34.9 321 1729 (638 | 21.0 | 490 238 | 62
Oklahoma | 26.6 | 03| 646 | 167 |87.9 | 584 | 124 |38| 06 | 48 107 | 324 |479 463 | 153 | 302 | 335 |36
Pennsylvania) 93.0 16.9/ 70.9 | 763 |76.6 | 395 | 21.3 |36| 47 | 307 27.2 269 |46.6(39.6 | 20.7 | 30.4 291 |30
South
Carolina 942 68| 584 | 653 |88.1 | 333 9.5 |1.2| 24 9.1 34.1 296 |719 (557 | 44 | 283 342 | 04
Utah 1000 | 0.1]387 | 916 | 660 | 29.3 18 |39 00 | 181 28.3 469 771 |557 | 105 | 295 560 |28
Washington 79.2 | 0.4| 61.7 | 68.1 |90.7 | 468 | 139 129.0| 78 | 557 31.0 284 (3791392 | 25 | 317 329 |19
West
Virginia | 926 | 1.6/ 59.6 | 67.6 |89.7 | 317 | 520 [138] 00 | 616 420 593 [89.8536 | 87 | 466 | 432 | 46
Wyoming | 639 00543 | 475 |915] 377 50 [63| 00 | 195 10.1 273 |46.9 (408 | 7.4 | 480 524 | 64
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Among non-governmental sources, districts relied upon school fundraising (58.3%), parents (48.3%),
community partnerships (35.8%), other businesses (33.1%), foundations (32.6), software/hardware
companies (32.0%), telecommunications companies (29.3%), local post-secondary institutions
(12.2%), and teachers’ associations (2.1%). Other than parents and school fundraising, which usually
depends mostly on parents, districts have a long way to go to tap all possible financial resources for
their technology efforts. It is likely that support from business is concentrated in relatively few districts.

The relatively high frequency of financial or in-kind contributions of community partnerships leads us to
inquire about the types of partnerships that focus on school technology being forged with business or
other organizations (Table 35). The most frequent partnerships were with software/hardware companies
(districts representing 42.5% of students in all our states indicated their districts had such partnerships).
This was followed by partnerships with local colleges and universities that occurred in districts repre-
senting 41.6% of students. These probably involved the training of teachers. Next, DTCs representing
39.9% of students indicated their districts had partnerships with telecommunications companies. Less
frequent partnerships occurred with foundations (31.5%), regional educational service agencies
(30.9%), local non-technology businesses (30.2%), community groups (27.3%), and professional
organizations (15.8%). Again, we see many opportunities for districts to expand their outreach activities.

: Schools in District that Have Formal Partnerships that Focus on School Technology
Table 35 - Weighted Percent indicating they have partnership.

Software/ | Telecom- Local | Community | Foundations | Professional | Local Regional Other

hardware | munications | non- groups organiza- | colleges/ | educational

companies | companies | technology tions | universities | service

business agencies

Overall 425 39.9 30.2 27.3 315 158 41.6 30.9 37
Alaska 78.1 83.2 63.3 17.2 15.6 16.2 24.9 4.4 14.2
Arkansas 19.1 17.8 2.8 7.0 1.5 2.3 12.9 17.6 2.0
Delaware 133 6.3 35.4 0.0 16.6 0.0 6.2 5.0 4.
Florida 80.4 76.2 417 46.2 76.4 28.3 774 41.8 1.2
Hawaii 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 0.0
Indiana 235 23.1 18.7 11.1 135 5.6 31.9 38.1 34
Kansas 12.6 18.7 6.1 29 34 0.6 15.0 13.4 5.8
Kentucky 13.0 15.1 23.3 12.6 12.5 7.5 22.1 26.7 1.3
Louisiana 30.6 33.9 425 35.6 36.0 7.8 39.3 38.2 3.5
Maryland 437 314 52.9 45.3 18.6 443 88.2 36.9 0.0
Minnesota 38.5 295 19.3 259 35.1 15.6 26.9 39.1 6.1
Mississippi 9.8 27.5 14.0 18.3 7.8 57 23.2 17.2 2.5
Missouri 16.6 24.9 8.5 26.5 16.4 1.3 14.9 12.6 1.8
North Carolina| 314 50.5 30.4 34.8 18.4 5.4 758 18.8 0.8
Oklahoma 225 30.1 26.1 18.6 43 0.8 137 1.3 7.3
Pennsylvania 45.0 47.4 30.8 32.6 31.1 27.9 44.4 35.8 6.7
South Carolina| 23.3 25.2 17.6 20.6 15.2 3.2 20.6 11.6 40
Utah 48.1 29.5 455 8.9 468 2.8 23.6 18.3 0.0
Washington 64.0 24.7 14.0 1.1 25.4 6.2 16.4 34.6 7.9
West Virginia 38.0 35.4 25.8 152 254 5.2 21.1 62.7 0.0
Wyoming 58.5 17.2 26.4 41.1 3.8 6.2 60.0 425 6.6
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CONCLUSION

Districts around the country clearly have made progress toward fully implementing technology in
their schools. This report indicates where districts in the 21 states that had 40% or higher response
rates to the Milken Exchange State-by-State Survey stand regarding a number of technology progress
indicators suggested by the Exchange’s seven dimensions for gauging progress. Hopefully, the report
also provides insights as to where extra effort is needed. In subsequent years, follow-up reports will en-
able those interested in school technology to see what progress has been made.

We also have been able to identify relationships among various measures of the progress of districts
regarding their technology. Differences in the extent to which teachers in various districts use tech-
nology in the classroom can explain 18.3% of the differences in teacher attitudes toward technology
in different districts. Those who make better use of it recognize its power more. Those who use it
less are more likely to feel technology is just another fad being mandated from above.

We also tried to explain teacher attitudes toward technology by total hours of technology training, the
availability of training incentives, the district technology plan’s cost per student per year and percent
of the district plan that has been funded. These, along with the extent to which teachers use tech-
nology in their own practice, as distinguished from classroom use, explained very little
of the attitudinal differences—12.3% to be precise. This is less than what was explained by measures
of the use of technology in the classroom. Clearly, when teachers use technology in the classroom
they develop more positive attitudes about it, and such use is the most important way to prove
its value to teachers.

One of the most valuable results of our survey was the identification of correlates of desired student
outcomes. We were able to explain between 10% and 31% of the district-by-district variance in the
frequency of occurrence of the outcomes, depending upon which outcome we look at. The mea-
sures of progress being made by school districts vis-a-vis technology are better able to explain more
proximate student outcomes than outcomes that are further from actual classroom experiences. They
explain student engagement in learning and student understanding of academic subjects more than
grades, test scores, attendance, or dropping out. When we do see relationships, they show that out-
comes are affected by how students use the technology they have, how much time they spend with it,
how well trained their teachers are, and if technology is used in assessment (i.e., they have to know
how to use it to be assessed). In addition, richer technology plans and more “stuff” do not seem to
affect student outcomes except through these other factors.

A recent study of the relationship between different uses of education technology and various edu-
cational outcomes by Harold Wenglinsky of the Educational Testing Service has received a great deal
of publicity lately*’. The attention given to the Wenglinsky study can be attributed in part to the fact
that it was commissioned by Education Week and reported on by that publication in its annual review
issue on technology (funded by the Milken Exchange). Although the findings of the study were
mixed, technology advocates seized upon the positive results to counter charges that there is little
evidence that technology works. Although this is neither the only study nor the best one available, we
will discuss it briefly because it is current and because of the widespread discussion it has evoked.

" Wenglinsky, Harold. Does it Compute? Princeton: Educational Tesfing Service, 1998.
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Wenglinsky’s study has a purpose similar to that of our survey of DTCs as both attempt to explain
student outcomes by technology use. Any comparisons are rather indirect however, because our out-
comes are engagement in learning and deepening understanding of academic subjects, whereas his
are NAEP score improvement and social environment of the school. Also, Wenglinsky looks at 4th
and 8th graders specifically and uses individuals as the unit of observation. We get our data from
reports of DTCs on their districts as a whole. Despite the differences, some comparisons are
still possible. We will state Wenglinsky’s finding and follow it with related results from our own
study (in Italics).

0 Teachers’ professional development in technology and the use of computers to teach higher-
order thinking skills were both positively related to academic achievement in mathematics and
the social environment of the school. Our study found that where DTCs indicated teachers had
more technology training, where there were incentives for teachers to get more of such training, and where
teachers had higher technology skills, they also indicated students were more engaged in learning
due to technology and that student understanding of academic subjects has deepened due to technology
in the classroom.

O Wenglinsky finds that frequency of school technology use is negatively related to achievement.
Our study finds a significant and positive relationship between percent of classroom time spent using
computers and both student engagement in learning and their deepening understanding of academic
subjects. Wenglinsky controls for the way computers are used and then looks at the effects of time spent net of
that. We include both class time spent using computers and various ways students use them in the same
regression model. Although the two approaches seem similar, the results are different.

0 The use of computers to teach lower-order thinking skills was negatively related to academic
achievement and the social environment of the school. Our study does report a weak but positive
relationship between drill and practice and deeper understanding of academic subjects. This may be due to
differing interpretations of what “drill and practice” means.

O Using computers for learning games was positively related to academic achievement and the
social environment of the school. It is not obvious what use of computers for learning games
really means. Some might believe that certain learning games are another way of doing drill and
practice. By increasing the tendency of teachers to use computers for learning games,
professional develompent of teachers was also positively related to academic achievement and
the social environment of the school. The size of the relationships between the various positive
uses of technology and academic achievement was negligible for fourth-graders, but substantial
for eighth-graders. For fourth-graders, professional development and using computers for
learning games each contributed about a tenth of a grade level of academic achievement, or the
equivalent of a few weeks of instruction. For eighth-graders, however, professional development
and using computers for higher-order thinking skills were each associated with more than a one-
third of a grade level increase. In our study, students are also reported to be more engaged and to have a
deeper understanding of academic subjects where students are reported to be using technology in at least some
of their regular classrooms, becoming more independent learners, and developing on-line research expertise,
and where teachers are reported to be providing inquiry-based learning projects, to be doing more
individualized instruction, and to be integrating technology-based software into the teaching and learning
process. These student and teacher uses probably reflect the positive uses of technology referred to by
Wenglinsky as use for higher order thinking skills.
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Finally, our analyses underline the value of the Milken Exchange’s “Seven Dimensions” framework for
understanding the dynamics and progress of technology in America’s schools. We have seen how the
learning environment impacts student outcomes. It is clear that support from district leadership is
vital for progress to be made in implementing school technology. We have confirmed the impor-
tance of teacher professional development in providing them the skills necessary to succeed in using
modern technology.

All of this depends upon the quality of the information available from which we can understand the
state of technology in America’s schools today. This study has demonstrated the difficulty in obtaining
high quality data, for example the different conclusions that can be drawn depending upon one’s de-
finition and measurement of the student/computer ratio. But we are left optimistic about what we
know, about where we are, and about the good things that will happen to students when we get where
we want to be.
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Milken
E

on education
technology

Dear District Technology Coordinator,

It is important to get timely education technology data that are accurate and comparable
across states. The Milken Exchange on Education Technology, in cooperation with the state
technology directors, has prepared a brief survey to be completed by district technology
coordinators. The responses will be collected and tabulated by the Milken Exchange.

The Milken Exchange was established in 1997 to advance a compelling national agenda for
education through five key strategies: increasing public awareness; advancing public policy;
supporting new designs for teaching and learning; building capacity of schools through plan-
ning; and reflecting and acting on research and practice.

This project could play a key role in the success of school technology in your state. If we can
show that schools have changed for the better when they use technology properly—and that
test score gains are not the only measure of improvement—this will help secure future
support and funding. We believe that the selected questions will provide a good picture of
the status of technology in our nation’s schools; and it includes questions that are important
but often not asked.

As you answer the enclosed survey questions, please remember that it is a survey of districts
rather than of individual schools. Thus please reply with reference to the “typical” school,
classroom, teacher or student in your district, even though we recognize that there can be
significant variance in levels of technology within a district. We are not asking districts to
survey their schools; we are seeking the views of and information from the district technology
coordinators themselves.

In the very largest districts we have asked the state technology directors to send surveys to
regional technology coordinators within the districts as well as to the district technology coor-
dinator. If you are one of the regional technology coordinators in a large school district, please
respond for your region only.

It is vitally important that we get a very high response rate from districts so that we can
provide an accurate picture of school technology in your state. We urge you to complete the
survey either in paper form and return it in the accompanying envelope, or over the web by
accessing http://www.milkenexchange.org/pilot/.

PLEASE RETURN YOUR COMPLETED QUESTIONNAIRE BY MAY 7.
The survey should take under one hour to complete.

If you have questions, please contact Dr. Tamara Schiff of the Milken Family Foundation at
310-998-2686 or email her at tschiff@mff.org. Thank you for your participation in this valuable
data collection project.

Sincerely,

Lewis C. Solmon
Senior Vice President and Project Director


http://www.milkenexchange.org/pilot/

MILKEN EXCHANGE oN EDUCATION TECHNOLOGY
Survey of Technology in the Schools

We are interested in the perceptions of district technology coordinators. Please respond with reference to the “representative” school in
your district, and refer to the “typical” classroom in that school. We have separated our questions according to categories in a framework
of Progress Indicators developed by the Milken Exchange in collaboration with the state technology directors.

Your name:
Title:

School district:
Mailing address:
City: State: Zip:
Phone: Fax: Email:

How many schools are in your district? Number
How many students are in your district? ~ Number

If you are responding for a school rather than a district, please indicate if your school is a : (Mark one only.)
O Charter school O Parochial school O Independent school O Public school

O Other, please SPeCIfY ... . e

LEARNERS/LEARNING ENVIRONMENTS

Please indicate how frequently each of the following occur in
schools in your district: (Check frequency for each item.)
: NEVER : : : ALMOST : DON'T
: : : : : ALWAYS : KNOW
Student Use SCALE: : 1 i 2 3 i 4 :




: NEVER : : : : ALMOST : DON'T
: : : : ¢ ALWAYS : KNOW
Student Outcomes scale 1 1 2 3 i 4 :

Students are more engaged in learning due to technology.

Schools have reported decreases in the student dropout rate
attributed to the use of technology.

Schools report that students have better grades and/or test scores
since they began using technology.

© NEVER : : : : ALMOST : DON'T
: : : : ALWAYS : KNOW

Teacher Use ScAE 1 - 2 3 4
Curricula are enhanced by integrating technology-based software :

Teachers expect that students turn-in class assignments produced
with technology (i.e., word processing, email, spreadsheets).

Teachers use technology to provide more inquiry-based
learning projects.

What percentage of student classroom time per week is spent using

computers or Internet technology? (Check percentage for each item.)
: MORE

| THAN
SCALE: : 0% : 1-5% : 6-20% : 21-40%: 41-60% : 60%

Elementary schools

On average, how many queries per week from teachers or schools
in your district does your office receive regarding the planning and
implementation of technology? Number of queries:

In general, where do teachers in your district fall on a scale in which 1 .
indicates that “they believe technology is just another fad being  MANDRTED ! et

mandated by those above them”and 5 is “a powerful tool for helping seale 1 . 2 3 . 4 5
them improve student learning™? : : : ' '



PROFESSIONAL COMPETENCY

A) On average, how many hours of technology training has a typical teacher in your district received in the last year?
(Note: The same training can enhance more than one skill; so if, for example, a ten hour course provides training in both software
applications and Internet use, enter 10 for both.)

B) How would you rate the skill level of your typical teacher on a scale of 1 to 5 where 1 is beginner and 5 is advanced?

SKILL LEVEL

. . . HOURS OF TRAINING : :
(indicate hours and rating for each item.) OVER PAST 12 105, | prelnER

: ADVANCED

SCALE: 1 : 2 B 3 4
Computer use : : : '
Software applications

Using distance learning equipment
and infrastructure

Total hours of technology training for the
typical teacher (not the sum of the above)

B To what extent are teachers in your district using technology in
their own practice? (Check extent for each item.)

SCALE: : 1 2 3 4 5

Administrative work/classroom management

SYSTEM CAPACITY

Does your district formally keep track of: YES  NO
What technology is available at the schools. ...
The location of that technology in the schools. ...
How teachers use the technology. ..., .
How students use the technology.

How much training in technology your teachers receive. ...

O o o o o
O o o o o

Bl How frequently does your district evaluate technology use in your schools?
O More than once a year O Yearly O Less frequently than yearly O Never



Bl To what extent is technology used in student assessment SCALE:
efforts in your district?

NEVER
1

¢ FREQUENTLY
: 5

Are teachers in your district given incentives for acquiring
technological fluency and/or for changing their teaching YES
methods to take advantage of the available technology? 0

What incentives does your district provide for teachers who use technology?

Salary supplement
Mentor teacher designation (or similar designation)
Participation in special workshops
Release time

School or district recognition program
Free or discounted computers for their own use
Free software
Other, please specify

YES

O 0o oo oo g oo

What technology progress indicators does your district report to the local
school boards and/or community? (Mark all that apply,)

O o o o o

O

o o o o

0 We do not report technology progress indicators
Student to computer ratio

Number of classrooms wired

Level of teacher technological fluency

Level of student technological fluency

Anecdotes about how students and teachers are using
technology effectively

Increases in motivation or engagement of students in the
basic academic areas

Student performance/achievement gains
Use and effectiveness of distance learning

Increased administrative efficiencies (i.e., grading systems,
attendance reporting, communicating with parents)

Increased teacher productivity
Externally funded projects
Community’s use of technology
Other, please specify

NO
O

pd
O

O 0o oo oo g oo

(If no, skip to question 12.)



EXTERNAL SUPPORT

Please indicate the level of support (i.e. encouragement, advocacy) for your technology plan by the following groups:
(Check level of support for each item.)

i LTTLE : : : VERY
© OR NONE : : i HIGH
SCALE: : 1 : 2 : 3 : 4 : 5

From where has the district and its schools obtained the funds or in-kind goods and services for technology to date?
(Mark all that apply)

Governmental Non-Governmental
State funds, please SPecify ..., 0O Teacher’s association
O State bonds O Software/hardware companies
O Federal funds, please SPeCIfY ..., O Telecommunications companies
O District categorical funds for technology O Other businesses
O District general funds o School fund-raising
O Local bonds O Parents
O Regional educational service agencies O Local post-secondary institutions
01 Other, please SPeCIfY ... 0 Community partnerships
O Foundations
O Other, please specify

To what extent do the following uses of technology occur in your district? (Indicate extent for each item.)

© NEVER : : : FREQUENTLY
SCALE. 1 : 2 : 3 : 4 : 5

Community has access to technology in schools during




Do schools in your district have formal partnerships that focus on school technology with any of the following groups?
(Mark all that apply,
O Software/hardware companies

Telecommunication companies

Local non-technology business

Community groups

Other, please Specify ...,

Foundations

Professional organizations

Local colleges/universities

Regional educational service agencies

Ooooaogd

]
]
]
]

TECHNOLOGY CAPACITY

Does your district have a formal technology plan? (Check one.)
O Yes, we have a formal plan.
O No, we are in the process of developing a plan.
O No, we do not have a formal district technology plan.
(Note: If you do not have a formal technology plan, please skip question
18 and answer questions 19-23 with your best estimates.)

How many years are covered in your district technology plan? years

Based upon your district technology plan, what do you think the total cost of implementing
technology properly and fully in your district would be for the number of years noted in the
previous questions? (Do not reduce your estimate by the discount expected from the E-Rate.) $

Of these costs, how much do you expect to be reduced by the E-Rate? $

What percent of your district technology plan has been fully funded to date?
(Include the value of donated goods and services.) %

What percent of your district budget currently goes toward technology
(hardware, software, infrastructure, technical support, training)? Percent of capital budget %

Percent of operating budget %

In your district, what is the ratio of students to computers available
for student use which are capable of accessing the Internet?
(Note:These computers can be in classrooms, labs, library media centers
or any other location with student access.) # of students to each computer

What percentage of schools in your district has the majority of its classrooms: (Check percentage for each item.) . MORE
: : : : i THAN
scAle: i 0% i 1-25% | 26-50% @ 51-75% : 75%

Connected to a local area network (LAN)
Connected to the Internet via the LAN
Connected to the Internet via direct telephone line



When technology at schools in your district breaks down
(i.e. computer freezes, printer jams, no connection to the Internet),
how long does it typically take to fix the problem? # hours or # days

n general, how frequently do each of the following provide technical support or maintenance for technology in the schools in
E I, how f ly d h of the followi ide technical [ f hnology in the schools i
your district? (Check frequency for each item.)

NEVER : OCCASIONALLY : FREQUENTLY
Classroom teachers : :

: : : : : { OVER

. o scAlE . 0 | 1-10% 11-25% | 26-50%  51-75%  75%

What percent of computers at schools in your district are not used? : I— - — S
(If zero,skip to question29) SOOI NSO N S s e

Please indicate how important a factor each of the following is in explaining

why these computers are not used. (Check importance for each item.) §|MPS'F‘?TL NT LRy
ScALE: © 1 2 P34 5

Teachers are not trained to use them

Approximately what percentage of schools in your district have directly
benefited from Federal funds or discounts? (Check percentage for each item.)

scAlE 0 | 1-10% 11-25% 26-50% 51-75%' 76-99%: 100%




Survey of Technology in the Schools
Weighting Scheme for 1998 Data Collection

Number of schools in district Unweighted
Number of students in district Unweighted
Type of schools if other than public n/a
Question 1 Weighted
Question 2 Weighted
Question 3 Unweighted
Question 4 Weighted
Question 5 Weighted
Question 6 Weighted
Question 7 Unweighted
Question 8 Unweighted
Question 9 Weighted
Question 10 Weighted
Question 11 Weighted
Question 12 Unweighted
Question 13 Weighted
Question 14 Weighted
Question 15 Weighted
Question 16 Weighted
Question 17 Unweighted
Question 18 Unweighted
Question 19 Unweighted
Question 20 Unweighted
Question 21 Unweighted
Question 22 Unweighted
Question 23 Weighted
Question 24 Weighted
Question 25 Weighted
Question 26 Weighted
Question 27 Weighted
Question 28 Weighted
Question 29 Unweighted
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