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Case Report on School G 
Education Trust High-Poverty: Yes 
Education Trust High-Minority: No 

Location: Rural 
Grades Served: PK–6 

Methods and Data Sources 

The North Central Regional Educational Laboratory (NCREL) study of high-performing, high-
technology schools was based on a mixed methodology case study research design (Creswell, 
2003; Yin, 2003; Greene, Caracelli, & Graham, 1989; Tashakkori & Teddlie, 1998). The 
research team elected to use quantitative methods to build on findings from previous studies of 
what educational technology schools use (Anderson & Ronnkvist, 1999), how schools use 
educational technology (Becker, Ravitz, & Wong, 1999), and conditions under which 
educational technology have helped raise student achievement (Mann, Shakeshaft, Becker, & 
Kottkamp, 1999; Chang, Henriquez, Honey, Light, Moeller, & Ross, 1998; Wenglinsky, 1998). 
On the other hand, qualitative methods enabled exploration of characteristic uses of educational 
technology in high-performing schools that may contribute to the academic achievement of low-
income, African-American, and Latino students. 

Previous studies in both the qualitative and quantitative literature have generally proceeded from 
a specific use of educational technology to a consideration of its effects on some measure of 
student achievement, ranging from instruments designed by teachers or researchers to 
standardized tests. The NCREL study proceeds from success on state achievement tests at the 
school level to an exploration of educational technology in successful schools. The initial 
research questions for the case studies were: 

•	 What effects on student achievement do administrators and teachers in high-performing, 
high-technology schools attribute to educational technology? 

•	 What types of educational technology do administrators, teachers, and students use in high-
performing, high-technology schools? 

•	 What educational technology practices do administrators and teachers in high-performing, 
high-technology schools employ? 

•	 What educational technology policies do administrators and teachers in high-performing, 
high-technology schools implement? 

•	 How does the technology capacity of high-performing, high-technology schools affect 
administrator, teacher, and student use of educational technology? 

•	 What resources, strategies, and structures do schools use to become high-performing and 
high-technology; to what extent are these integrated with other school improvement efforts? 

The NCREL research team defined “high-performing” to mean that students’ reading and 
mathematics performance on statewide achievement tests was in the top third among all schools 
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in the state at the same grade level during the 1999–2000 school year. This definition was chosen 
to be consistent with No Child Left Behind requirements for adequate yearly progress in both 
subjects. The NCREL definition represents a subset of schools identified by The Education Trust 
in which students’ reading or mathematics performance was in the top third among all schools in 
the state at any grade level in 2000 (Jerald, 2001). The research team used Education Trust 
definitions of “high-poverty” and “high-minority” without modification to identify high-
performing schools with predominantly low-income, African-American, or Latino student 
populations. The research team identified all schools that met the NCREL criteria for high-
performing and The Education Trust criteria for high-poverty or high-minority in 10 states were 
selected on the basis of geographic distribution and size of low-income, African-American, or 
Latino student populations. 

The research team then surveyed principals of qualifying schools to identify those that used 
educational technology most intensively, regardless of how they used technology (Sweet, Rasher, 
Abromitis, & Johnson, 2004). Based on the results of the principal survey, the research team 
defined “high-technology” to mean schools that reported 50 percent or more of all teachers use 
technology for professional purposes and assign their students to use technology every school 
day, and 75 percent or more of all teachers use technology for professional purposes and assign 
their students to use technology at least once per week. Due to the large number of qualifying 
schools in one of the 10 states, the criteria was set at 90 percent or more of all teachers using and 
assigning technology every school day in that state. The research team then conducted telephone 
interviews with the technology coordinators of all schools that met these criteria and eliminated 
schools in which the technology coordinator did not corroborate the levels of technology use and 
assignment reported by the principal. 

The research team identified 41 schools that met all criteria for high-performing, high-
technology schools with predominantly low-income, African-American, or Latino student 
populations. In order to encourage administrators and principals to be as forthcoming as possible, 
the research team pledged that the schools would remain anonymous in all research reports. 
Twenty of the eligible schools accepted an invitation to participate in case studies. After site 
visits were conducted, the research team decided to combine one middle school and high school 
for analysis because they were both located in the same building in a small rural district and 
respondents in these schools indicated extensive interdependence. In addition, some elementary 
teachers, also located in the same building, were interviewed and observed during the first site 
visit because respondents indicated extensive interdependence with the middle school. As a 
result, the NCREL study included 19 cases of high-performing, high-technology schools with 
predominantly low-income, African-American, or Latino student populations. 

A member of the research team visited each school during the winter of 2002. Open-ended 
interview protocols provided qualitative data, while classroom observation protocols and survey 
instruments contained a mix of open- and close-ended items that provided both qualitative and 
quantitative data. Principals were asked to schedule at least six teachers for 30-minute interviews 
and 20- to 25-minute classroom observations. Technology plans and school improvement plans 
were collected during the winter site visit whenever they were available and other documents 
were collected when offered. Surveys were distributed to all administrators and teachers in each 
school after site visits were completed. Principals were briefed by telephone on data collection 
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procedures and asked how many printed administrator and teacher surveys should be mailed to 
the school. Response rates were calculated based on the number of surveys principals requested, 
and at least two subsequent telephone calls were made to each teacher to improve response rates. 

A case report was drafted based on the triangulation of interview, observation, survey, and 
documentary (Yin, 2003; Greene et al., 1989). The draft case report addressed each of the 
original research questions and identified primary and secondary characteristics of each school 
based on each question. In general, attributes that were reported by a majority (at least one half) 
of respondents in the school were classified as primary and attributes reported by a substantial 
minority (at least one fourth) were classified as secondary. Attributes reported in multiple data 
sources were assumed to be more reliable than those reported in one data source. The draft case 
report was returned to the principal of each school for review and revised based on comments 
received from the school. 

A member of the research team made a follow-up visit to each school during the spring of 2003. 
The primary purpose of the second site visit was to observe classroom uses of technology in 
more depth than was possible during the initial site visit. The research team asked principals to 
schedule three teachers for a 40- to 45-minute lesson observation, with 30-minute interviews 
before and after the lesson. The interview before the observation provided a context for the 
lesson and identified curriculum objectives, instructional and assessment strategies, and planned 
uses of educational technology. In the interview after the observation, teachers interpreted the 
lesson and the extent to which curriculum objectives were met, instructional and assessment 
strategies were effective, and uses of educational technology contributed to lesson outcomes. All 
lessons that included teacher or student use of educational technology were written up as 
classroom vignettes and appended to the case report. Finally, the research team prepared a 
summary for each school based on the revised case report, classroom vignettes, and all data that 
had been collected from the school. 

This report includes the summary, revised case report, and classroom vignettes for one of the 19 
high-performing, high-technology schools with predominantly low-income, African-American, 
or Latino student populations. This school will be designated as School G in this report, which is 
based on the following data collected from the school: 
• Eight teachers and four administrators were interviewed during the first site visit. 

• Seven classrooms were observed during the first site visit. 
• A technology plan and school improvement plan were collected during the site visits. 

• Nineteen teachers (76 percent) returned a survey. 
• One administrator (100 percent) returned a survey. 

• The school returned a technology infrastructure survey. 
• Three lessons were observed during the second site visit. 
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Case Background 

School G is a rural school that is strongly supported by parents and the community, who have 
consistently voted in favor of educational bond issues. The town population has grown somewhat 
smaller over the years because local farms have been consolidated with fewer people able to 
farm more land. The school district has not consolidated with other districts, even though the 
population of the school is half of what it was 20 years ago. 

Administrators cited family support for the schools as the reason the district has been able to 
remain independent. Families, teachers, and administrators work closely together; for example, 
the principal and teachers go directly to students’ homes when there is a problem with academics 
or behavior. According to an administrator, the community places a high priority on education. 

School G serves fewer than 500 students in Grades PK–6. More than one half of the student 
population qualifies for free or reduced-price lunches. There are very few minority students and 
no limited English proficient students. Class sizes at School G are intentionally kept small: 17 or 
fewer in Grades K–3 and 24 or fewer in Grades 4–6. 

Case Summary 

The administration at School G believes the faculty and instruction are strong and teachers and 
staff can understand each student’s strengths and weaknesses because the school is small. Many 
of the interview respondents reported that they felt the small and family-like atmosphere at the 
school contributes to student achievement. Teachers and administrators have high expectations 
for students and resources are used to positively affect student achievement. 

Students have access to two computer laboratories and there are computers in each classroom in 
the school. Students are encouraged to use the computer labs anytime there is not a class in the 
lab rooms. Teachers believe that computers are a source of motivation for students. The school 
has purchased educational software for reading and mathematics to further aid teachers in 
individualizing student instruction and assessment. 

Across grade levels, teachers focus on differentiating instruction to meet individual needs and to 
challenge students who are ready. Much of the curriculum is project based, and all teachers 
utilize a wide variety of hands-on activities to teach important concepts. The school has adopted 
two educational software programs—a reading assessment application and mathematics 
instruction software—which are credited by respondents with enabling assessment and 
instruction at an individualized pace. At-risk students use a reading skills software application as 
well in order to boost their skills and motivation to read. Students in Grades 4–6 also utilize 
planners to help organize their studies. 

Most teachers reported that students expressing themselves in writing, mastering skills, 
remediating skills, and conducting research as student uses of technology that have had the 
greatest effect on student achievement. Teachers also mentioned the reading assessment and 
mathematics instruction software as important in helping students master these content skills. 
When asked which uses of technology they most frequently assign their students, teachers 
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reported improving computer skills, writing, and learning to work independently. The 
respondents reported that the availability of grant funds, the alignment of the technology plan 
with academic standards, and other general policies as contributing to the use of technology at 
the school. Most respondents also reported that technology resources were adequate at the 
school. 

According to an administrator, the teaching staff is comprised of many strong veteran teachers 
and enthusiastic new teachers. The teachers teach to the state standards, and teachers and parents 
have high expectations for all students. The teachers at School G meet regularly at each grade 
level to focus on reaching all students. Curriculum and instructional methods are modified and 
enhanced as needed to ensure that all students are working to achieve state standards, while 
reaching their individual potentials as learners. Teachers are provided regular professional 
development in such areas as curriculum mapping and guided reading instruction. 

Technology also has influenced teachers’ professional practices. When asked about professional 
uses of technology, teachers reported creating instructional resources, communicating with staff 
and parents/guardians, tracking student data, and keeping administrative records as having the 
most significant effect on their practice. Teachers reported using technology most frequently to 
communicate with colleges, parents/guardians, or others. 

The administrators closely monitor student achievement at School G and support technology use 
by students and teachers. The administrator who completed the survey identified many priorities 
for technology use at School G. Among these priorities were improving teachers’ computer 
skills; increasing integration of technology; individualizing learning experiences; and making 
instruction and school decisions more data driven. Use of technology for creating administrative 
materials, keeping administrative records, and publishing school information were reported by 
the administrator as having had the greatest influence on practice. 

Parents and community members also play a major role in the school’s success. The community 
has consistently voted in favor of educational bond issues, which has helped the school remain 
independent. Parents are actively involved in school activities and many e-mail teachers with 
their questions or comments. 
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Academic Achievement 

Research Question: What effects on academic achievement do administrators and teachers in 
School G attribute to educational technology? 

Primary Characteristics Secondary Characteristics 

Teachers most frequently reported that the 
software with the greatest effect on student 
achievement was used to create student 
artifacts (such as written documents, graphics, 
and charts) and to develop and assess literacy 
skills. 

One half of teacher survey respondents 
reported assigning students to use technology 
at least weekly to improve computer skills. 

Two fifths of interview respondents referred 
to teacher competence as a characteristic of 
School G that contributes to student 
achievement. One fourth mentioned class size 
and parent involvement. 
Two fifths of interview respondents referred 
to software when asked about student uses of 
technology that contribute to achievement. 
One third mentioned content-specific 
strategies and hardware other than computers, 
while one fourth mentioned that technology 
motivates students. 

Teacher survey respondents reported a Web 
browser and education software for reading 
assessment, multimedia, and mathematics 
instruction among the three software titles 
with the greatest effect on student 
achievement. 

Almost one half of teacher survey 
respondents reported assigning student to use 
technology at least weekly to express 
themselves in writing and learn to work 
independently. One third reported weekly 
assignment of technology to master skills just 
taught and one fourth to remediate skills not 
learned. 
Almost one half of teacher survey 
respondents ranked expressing themselves in 
writing among the top three purposes for 
assigning students to use technology with the 
greatest effect on achievement. One third 
ranked mastering skills just taught among the 
three purposes with the greatest effect on 
student achievement, and one fourth ranked 
remediation of skills not learned and 
conducting research in the top three. 
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When asked what characteristics of School G as a whole have the greatest effect on student 
achievement, five administrators and teachers (41.7 percent) referred to teacher competence. 
Class size and parent involvement were each mentioned by three respondents (25 percent). Other 
factors mentioned by more than two respondents (16.7 percent) included community support, 
high academic expectations, caring about students, and alignment of curriculum and instruction 
with standards. The focus of both the human factors—such as teacher competence and caring— 
and the structural factors such as small class sizes is to ensure that students receive 
individualized attention. Individualized attention happens outside the classroom at School G as 
well; teachers and administrators both come to know students well and make an effort to 
maintain those relationships. Administrators walk the halls, greet students by name, and even 
make efforts to extend birthday greetings (aided by handheld computers). 

One important characteristic of School G is that it has tried to focus resources where 
administrators and teachers believe they will have the greatest effect on student achievement. In 
particular, the school tries to keep class sizes small so students get individual attention. This 
wasn’t always the case and it used to cause frustration. The administration has allocated Title I 
funds in the last few years to support smaller class sizes in Grades K–3 and provide pullout 
instruction for Grades 4–6. One respondent said, “Teachers have fairly high expectations. You 
know the kids aren’t going to shoot any higher to the target than it’s placed. And we have had 
administrators and boards that have had high expectations. They really try to put the money 
towards things they feel are really going to help the students; they have really done a lot with 
trying to reduce the class size in the lower elementary as much as possible.” Another recent 
structural change is a shift to all-day kindergarten five days per week. One respondent reported 
that this change was “a real plus last year and I think you will see that in the next two to three 
years. We have an excellent preschool program and that really gets kids started at that age.” 

Teachers at School G have a keen awareness of the state standards and while they do not 
explicitly teach to the test, they do make an effort to align their curriculum to the state standards. 
The school uses a reading assessment application and mathematics instruction software to 
support the development of reading and mathematics skills. Administrators use data generated by 
these programs and state test performance to make decisions within the school about how to best 
prepare students. Much of the value of technology to School G derives from its ability to provide 
data that informs decision making by administrators and teachers. Respondents at School G also 
credit access to both money and technology with helping the school succeed. 

When asked what student uses of technology have the greatest effect on student achievement, 
five respondents (41.7 percent) referred to software. Four respondents (33.3 percent) mentioned 
content-specific strategies and hardware other than computers, while three respondents (25 
percent) mentioned that technology motivates students. Two respondents (16.7 percent) also 
mentioned meeting individual needs, research by students, technology support for staff, and 
alignment of curriculum and instruction with standards. One respondent described two distinct 
approaches to technology use that are roughly codominant at School G. “I have to go back to [the 
reading assessment application] and [mathematics instruction software] because they are so 
specific to the individual students. If they keep reading and they are motivated to read it’s going 
to filter over into all their other subject areas and enhance them. The other ways with the project-
based model that we try to do too, I think it just teaches them how to think.” 
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Teachers who returned a technology inventory survey reported reading assessment program 
(n=9) and multimedia (n=7) education software among the three software titles having the 
greatest effect on student achievement. Teachers also reported a Web browser (n=5), 
mathematics instruction program (n=5), and software suite (n=4) among the top three titles 
affecting student achievement. A word processor and mathematics tools were each reported 
twice. Teachers also were asked to report what students use these software titles to do, and the 
reported uses were coded by researchers into categories. Teachers most frequently reported that 
these titles were used to create student artifacts (n=15) such as written documents, graphics, 
charts, and graphs, and for purposes related to literacy (n=11). Teachers also reported purposes 
for use related to writing (n=5), instruction (n=4), mathematics (n=4), and research (n=4). 

The technology inventory survey also asked teachers to indicate how often they assign their 
students to use educational technology for each of 16 given purposes. Few teachers reported 
assigning students to use technology on a daily basis, and relatively few teachers reported 
assigning students to use technology on a weekly basis for any of the given purposes. Then 
respondents (52.6 percent) reported assigning students to use technology at least weekly to 
improve computer skills. Nine respondents (47.4 percent) reported weekly assignment for the 
purposes of expressing themselves in writing and learning to work independently. Seven 
respondents (36.8 percent) reported weekly assignment for mastering skills just taught and five 
(26.3 percent) for remediation of skills not learned. The purposes for which respondents least 
frequently assigned students to use computers were creating multimedia presentations, creating 
publications, communicating with people outside the classroom, analyzing information or 
solving problems, and publishing their work on the Web; more than 75 percent of respondents 
reported assigning students to use technology monthly or less for each of these purposes. 

The survey then asked teachers to select the three purposes from the list of 16 that have the most 
significant effect on student achievement, ranking them in order from one to three. Nine 
respondents (47.4 percent) ranked expressing themselves in writing among the top three 
purposes with the most significant effect on student achievement. Seven respondents (36.8 
percent) ranked mastering skills just taught among the top three purposes. Five respondents (26.3 
percent) placed remediation of skills not learned and conducting research or gathering 
information in the top three. 
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Technology Use 

Research Question: What kinds of educational technology do administrators, teachers, and 
students in School G use? 

Primary Characteristics Secondary Characteristics 

Survey respondents most frequently reported 
using a digital camera as well as computer 
and printer. Survey respondents reported 
using most hardware daily in the classroom. 

Survey respondents most frequently reported 
that they use a word processor, Web browser, 
and software suite. Most teacher software use 
takes place in the classroom and most 
software titles are used on a daily basis. 
Survey respondents most frequently reported 
assigning students to use a computer and 
printer weekly in the classroom, computer 
laboratory, or library. 
Student software use at School G is quite 
diverse. Survey respondents most frequently 
reported assigning students to use a Web 
browser, but teachers reported assigning 
students to use a total of 13 different types of 
software. 
Students and teachers were observed using a 
range of hardware and software in most 
classrooms. Most observed student use of 
computers tended to include almost every 
student or every student working one student 
per computer. However, five of the six 
observations were conducted in the computer 
laboratory. 

Survey respondents reported using a scanner, 
projector, e-mail, student information system, 
and education software for reading 
assessment and mathematics instruction. 

Survey respondents reported assigning 
students to use a digital camera, scanner, 
word processor, multimedia education 
software, software suite, and reading 
assessment program. 

The administrator who returned a technology inventory survey reported daily use of a computer, 
printer, and handheld computer. The administrator also reported weekly use of a digital camera 
and monthly use of a projector. Software reported by the administrator included daily use of a 
word processor, spreadsheet, personal organizer, and student information system. The 
administrator also reported using e-mail, but did not specify the frequency, as well as weekly use 
of Web publishing software and monthly use of presentation software. 

Teachers who returned a technology inventory survey most frequently reported using a computer 
(n=19), digital camera (n=18), and printer (n=17). Teachers also reported using a scanner (n=8) 
and projector (n=4). Most hardware was used daily (n=32) in the classroom (n=48), although 
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significant hardware use occurred on a weekly (n=13), monthly (n=14), less frequent basis 
(n=13) in the library (n=21), computer laboratory (n=20), or home office (n=23). Among 
software titles, respondents more frequently reported using a word processor (n=19), Web 
browser (n=16), and software suite (n=10). Teachers also reported using e-mail (n=8), a student 
information system (n=5), reading assessment program (n=5), mathematics instruction program 
(n=5), and presentation software (n=4). Teachers reported using most software daily (n=41) or 
weekly (n=27); only 16 reported titles were used monthly or less. Most software use occurs in 
the classroom (n=48), although a significant amount of use occurs in a home office (n=23), the 
library (n=21), and computer laboratory (n=20). 

Classroom observations of teacher technology use were generally consistent with data reported 
by survey respondents, suggesting relatively frequent use of a range of software. Teachers used 
computers in four (57.1 percent) of the seven observations during the winter site visit, and used a 
presentation station (a television monitor or projector) in three (42.9 percent) of the observations. 
Teachers were observed using two different kinds of education software (a mathematics tool and 
a mathematics instruction program) and two different kinds of application software (a drawing 
and design program and a software suite). 

Teachers who returned a technology inventory survey most frequently reported assigning 
students to use a computer (n=19) and printer (n=17). Teachers also reported assigning students 
to use a digital camera (n=6) and scanner (n=5). Most student hardware use was assigned weekly 
(n=24) in the classroom (n=26), computer laboratory (n=23), or library (n=21). Among software 
titles, teachers most frequently reported assigning students to use a Web browser (n=11). 
Teachers also reported assigning students to use a word processor (n=9), multimedia educational 
software (n=8), a software suite (n=7), and a reading assessment program (n=5). Teachers 
reported assigning students to use most software titles weekly (n=21) in the computer laboratory 
(n=38) classroom (n=32), with significant use on a monthly (n=15) or less frequent (n=12) basis 
in the library (n=11). 

Classroom observations of student technology use were generally consistent with data reported 
by survey respondents, suggesting relatively frequent use of a range of hardware and software. 
Students used computers in five of the seven observations (71.4 percent) conducted during the 
winter site visit. A printer, scanner, and camera were each used by students in one of the 
observations. Student use of computers during the observations tended to include almost every 
student or every student working one student per computer for at least five minutes and generally 
more than 15 minutes. Five (71.4 percent) of the observations were conducted in the computer 
laboratory, however, so these patterns do not reflect typical classroom use of computers in 
School G. Students were observed using a wide variety of education and application software 
during the winter site visit. Among education software titles, reading assessment and 
mathematics instruction applications and a mathematics and multimedia tool were each used in 
one observation. Among application software titles, a software suite was used in two 
observations and a word processor, drawing and design tool, and technology management tool 
were each used in one observation. 
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Educational Technology Practices 

Research Question: What educational technology practices do administrators and teachers in 
School G employ? 

Primary Characteristics Secondary Characteristics 

Three fourths of interview respondents 
referred to finding, creating, or updating 
instructional resources among the 
professional uses of technology with the 
greatest effect on their practice and student 
achievement. One half mentioned 
communicating with staff, parents, or others. 
Teacher survey respondents most frequently 
listed a word processor and Web browser 
among the three software titles that have had 
the greatest effect on their practice. Teachers 
most frequently reported using this software 
to create instructional materials, including 
assignments, assessments, and lessons. 

When given a list of professional purposes for 
using technology, a majority of teachers 
selected creating instructional materials, 
gathering information for lessons, 
communicating with teaching colleagues or 
other professionals, and keeping 
administrative records among the three that 
have had the greatest effect on their teaching 
practice. 
School G employs two codominant 
technology integration approaches with 
success: a skills development model 
emphasizing education software and a project 
model emphasizing individualized tasks with 
application and educational multimedia 
software. 

Two fifths of interview respondents referred 
to software among the professional uses of 
technology with the greatest effect on their 
practice, and one third mentioned technology 
aiding teacher efficiency. Teacher 
competence, content-specific strategies, and 
tracking student data were each mentioned by 
one fourth of interview respondents. 

Teachers reported using the software that has 
had the greatest effect on their practice for 
communication, research, creating documents 
and reports, and administrative purposes. 

Other than a word processor and Web 
browser, teachers listed nine different types of 
software among the titles having the greatest 
effect on their practice, but none of these was 
listed by more than four teachers. 

When asked about the professional uses of technology that have the greatest effect on their 
practice and student achievement, nine (75 percent) of the administrators and teachers who were 
interviewed mentioned finding, creating, or updating instructional resources. Communicating 
with staff, parents, or others was mentioned by six (50) percent of respondents. Software was 
mentioned by five (41.7 percent) respondents and technology aiding teacher efficiency by four 
respondents (33.3 percent). Teacher competence, content specific strategies, and tracking student 
data were each mentioned by three respondents (25 percent). Other factors cited by more than 
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one respondent were meeting individual needs, professional development, management and 
organization, and other ways that technology supports learning. 

The administrator who returned a technology inventory survey reported that software for 
evaluating teachers, e-mail for communicating with colleagues and parents, and a student 
information system have had the greatest effect on administrative practice. When asked to rank 
the top three technology uses from a specified list of administrative purposes, the administrator 
ranked creating administrative materials, keeping administrative records, and publishing school 
information first, second, and third. Administrators at School G use technology to monitor 
student progress in meeting state standards and make data-driven decisions. “We do keep a 
running total of all our test score data and chart it and see exactly where we are. Our goal last 
year was to raise our mathematics scores by at least 3 percent and eight percentage points on our 
Iowa Test of Basic Skills scores. We all met that goal and exceeded it actually. That’s because 
we have been keeping this running total; we know exactly where we stand, and they knew where 
they needed to go. I think we try to be data driven, as the whole world has gone to, so that we 
make the best educational decisions we can for the students.” 

Teachers who returned a technology inventory survey most frequently identified a word 
processor (n=13) and Web browser (n=11) among the three software titles that have had the 
greatest effect on their teaching practice. Teachers also reported a mathematics instruction 
program (n=4), software suite (n=4), and e-mail client (n=3) among the top three titles. Teachers 
also were asked to report what they use this software to do, and the reported uses were coded 
into categories. Multiple purposes for a software title were each coded into the appropriate 
category. The most commonly reported purpose was creating instructional materials, including 
assignments, assessments, and lessons. This purpose was reported 22 times and accounted for 
about two fifths of all reported purposes. Communication, research, creating documents and 
reports, and administrative purposes were each reported at least seven times. 

The technology inventory survey also asked teachers to indicate how often they use technology 
for each of 10 specified professional purposes. Sixteen teachers (84.2 percent) reported using 
technology daily or weekly to communicate with teaching colleagues and other professionals. 
Fourteen teachers (73.7 percent) reported using technology daily and weekly to create 
instructional materials and 13 respondents (68.4 percent) reported at least weekly use to keep 
administrative records. Gathering information for planning lessons and presenting information to 
students were each reported as weekly purposes for technology use by nine respondents (47.4 
percent). Seven respondents (36.8 percent) reported at least weekly use to access information on 
best practices and six (31.6 percent) to communicate with parents or guardians. None of the 
respondents reported using technology at least weekly to communicate with students outside of 
the classroom, publish class information on the Web, or publish student work on the Web. 

The survey then asked teachers to select from the 10 given professional purposes for using 
technology the top three that have had the greatest effect on their practice, ranking them in order 
from one to three. Thirteen respondents (68.4 percent) ranked creating instructional materials and 
gathering information for planning lessons among the top three purposes with the greatest effect 
on their practice. Eight respondents (42.1 percent) ranked creating instructional materials first as 
the professional purpose for technology use with the greatest effect on their practice. Twelve 
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respondents (63.2 percent) ranked communicating with teaching colleagues in the top three and 
10 (52.6 percent) included keeping administrative records in the top three. No other professional 
purpose was included in the top three by more than one teacher. 

Observations conducted at School G illustrated the diversity of educational practices that 
teachers at this school bring to technology integration. Seven classes were observed during the 
winter site visit; one each in second through fourth grades and two each in fifth and sixth grade. 
Two observations took place in classrooms and five in the computer laboratory. Computers or 
technology was the dominant subject of three observations and language arts was the dominant 
subject in two. Mathematics, social studies, and physical education also were recorded as 
dominant subjects in one observation each (more than one dominant subject could be recorded 
per observation). Six different activity structures were observed; individual work was observed 
in every class, adult-led large groups and collaborative pairs were each observed in five classes, 
peer tutoring was observed in four classes, and adult-led small groups and adult tutoring were 
each observed in one class. Individual work and adult-led large group were each recorded as the 
dominant activity structure in three classes and collaborative pairs were recorded as dominant in 
the remaining class. 

School G appears to have a repertoire of educational practices that enables it to use two 
codominant technology integration approaches, both of which revolve around meeting the 
individual needs of students, with success. On the one hand, student use of reading skills 
software and, more recently, mathematics instruction software has been credited with success 
and improvement. “With [the mathematics instruction software], in fact, we are in our second 
year of that and that has been an eye-opening experience for all of us. The first year we found a 
sixth-grade student who didn’t know odd and even; just some simple concepts where she was a 
good student otherwise, but when we identified that it just helped her to go further and we never 
would have figured that out without that program we feel. With that program, we are able to 
meet the students at their levels and then take them further.” 

On the other hand, teachers individualize instruction through the use of application software and 
educational multimedia software in a project model. “I have used a lot of differentiated 
instruction strategies, trying to meet the needs of all the kids in my class using multiple 
intelligences, trying to give variations of homework, variations of the different projects that I 
find. For instance, one group may be researching the peregrine falcon and writing a report and I 
will give them three simpler tasks to complete. On the other hand, this group over here might be 
doing the same thing with some more difficult question instead of the easier task, so it looks the 
same and the kids are doing the same essentially, but one has more difficult, higher-level 
thinking skills in it.” 
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Educational Technology Policies 

Research Question: What educational technology policies do administrators and teachers in 
School G implement? 

Primary Characteristics Secondary Characteristics 

Most respondents at School G have a 
favorable view of school and district policies 
including technology planning at the school 
and technology resources provided by the 
district. More than one half of interview 
respondents said they were unaware of any 
school or district policies that hinder 
educational technology. 

One half of administrators referred to plans or 
standards when asked about state policies that 
benefit educational technology. One half of 
administrators also referred to plans or 
standards as a benefit of federal policies, and 
to burdensome grant expectations as a 
hindrance. 

One fourth of interview respondents referred 
to hardware other than computers when asked 
about school or district policies that benefit 
educational technology use. 

The administrator technology inventory survey asked respondents to indicate the priority of 20 
given objectives for educational technology for their school on a scale of one to five, with one 
being the lowest priority and five being the highest priority. The administrator at School G who 
completed a survey indicated the highest priority for 11 of the 20 objectives: improving teachers’ 
computer skills, improving teachers’ strategies for integrating technology, individualizing 
student learning experiences, making classroom instruction more data driven, improving student 
achievement on state assessments, improving student achievement on standardized tests, better 
preparing students for careers, improving students’ basic skills, making school improvement 
decisions more data driven, and increasing parental involvement. 

Most respondents at School G have a generally favorable view of school and district policies, in 
so far as they are aware of any such policies. When asked about school or district policies that 
help School G use technology in ways that contribute to student achievement, four (33.3 percent) 
of the 12 respondents interviewed cited hardware other than computers and two specified that 
these resources were adequate. Two respondents (16.7 percent) said there were no school or 
district policies that help them use technology or they were unsure of such policies. Two 
respondents (16.7 percent) mentioned plans, policies, or standards and two cited other positive 
characteristics of the district. No other response was coded for more than one respondent. When 
asked about school or district policies that make it more difficult to use technology in ways that 
contribute to student achievement, seven respondents (58.3 percent) said there were none or they 
were unsure of such policies. No other response was coded for more than one respondent. 

The district has a technology plan developed by a Technology Planning Steering Committee that 
meets periodically throughout the school year. The plan lists several key objectives for the use of 
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technology in the district, including the abilities to access, process, evaluate, and communicate 
information; and the ability to totally integrate emerging technologies into the curriculum to 
uphold the state standards at each level. The plan also cites the need for ongoing educational 
development and training for teachers, including an assessment for all new staff that determines 
their level of technology skills and opportunities for in-service training through intermediate 
service agencies. Current staff who need training are provided professional development through 
the same sources either at their sites, or if the numbers are large enough, at a local school site. 

State and federal policies do not seem to be a major factor for School G. When asked about state 
policies, two (50 percent) of the four administrators who were interviewed mentioned plans or 
standards that have helped School G use technology in ways that contribute to student 
achievement. “I think for state policies, the standards … I wouldn’t say have actually helped our 
education, but they have probably more focused the teacher on this is something that needs to be 
taught and we need to cover this so if anything it made the person look more at their curriculum 
and say what is important and what really doesn’t need to be there.” No response was coded for 
more than one administrator regarding state policies that hinder technology use. One 
administrator did mention that a state-recommended Internet filter “really did not do its purpose; 
you could search and get things you really shouldn’t have got. So we switched back to a filter we 
had previously and this year we have had very few problems.” 

Administrators were somewhat more ambivalent about federal policies. When asked about 
federal policies, two (50 percent) of the four administrators who were interviewed mentioned 
plans or standards that have helped School G use technology in ways that contribute to student 
achievement and two (50 percent) mentioned that burdensome federal grant expectations as a 
hindrance to using technology. Administrators are aware of the No Child Left Behind Act and 
seem to believe in its objectives even though it does not affect the day-to-day operations of the 
school. “The last thing that comes to mind, even though I don’t think we’ve done a whole lot 
about it, is No Child Left Behind. I don’t think a whole lot has filtered down from that other than 
when the school year started, you know the reminder was there let’s not forget any students let’s 
bring everyone along with the bunch. If nothing else, it puts you in the mind that every student is 
important and if they have problems, we need to look at how to advance it. I don’t think any 
federal policy that he has really pushed that through; if nothing else, it is more of a reminder that 
every student is important and every student deserves an education and just enhancing that.” 
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Technology Capacity 

Research Question: How does the technology capacity of School G affect administrator, 
teacher, and student use of educational technology? 

Primary Characteristics Secondary Characteristics 

School G is fully networked at high speed and 
most computers are newer models capable of 
running current software. The school has an 
average of only 1.5 computers per classroom, 
but has 24 computers in each of two computer 
laboratories. The school does not have 
printers in most classrooms. 
The school has a variety of application, 
education, and administration software 
available for both educators and students to 
use. 
Four fifths of interview respondents referred 
to technology support for staff and only one 
respondent mentioned that technology support 
was inadequate in some respect when asked 
about characteristics of School G’s 
technology environment. One half mentioned 
software, although two mentioned that it was 
inadequate in some respect. 

One third of interview respondents referred to 
a LAN and one fourth mentioned the 
computer laboratories and computers in 
general when asked about School G’s 
technology environment. 
Although the school has two computer 
laboratories, the small number of computers 
in classrooms may limit some teachers. Two 
respondents mentioned that computers are 
inadequate in some respect. 

The school board, administrators, and teachers all believe in the importance of incorporating 
technology into the curriculum. The district has been fully networked for six years, and has a 
technology specialist who is based at the high school, but helps in the maintenance of hardware 
at the elementary and middle schools as well. High school students also assist with the 
maintenance of computers. School G was wired by students and is primarily maintained by 
teachers and students. The school has a new main computer laboratory and a second laboratory 
with older computers. There is Internet access for all teachers and students. There are two digital 
cameras that are usually checked out by classrooms. All report cards and individualized 
education programs (IEPs) are completed online. Students and parents are able to e-mail the 
teachers, and teachers often send documents and messages via e-mail to their own homes so that 
they can work at home instead of spending long hours at school. One teacher e-mails weekly 
updates to parents. Homework assignments are posted online as well. 

On the technology infrastructure inventory survey, School G reported having an average of 4 
computers per administrative or teacher office, 1.5 computers per classroom, 6 computers in the 
library, and 24 computers in each of two computer laboratories. More than two thirds of all 
computers are newer models capable of running current software. Among the older computers, 2 
are located in administrative or teacher offices, 4 are located in the library, 10 are located in the 
computer laboratories, and 15 are located in classrooms. School G reported that all of its 
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computers are connected to a fiber optic local area network (LAN) and have a T1 or faster 
Internet connection. The school reported having three laser printers in administrative or teacher 
offices, one in the library, and two in the computer laboratories. The school reported having one 
inkjet printer in a computer laboratory and three inkjet printers in classrooms. According to the 
survey, School G has a LAN server, an e-mail server, a printer server, and a Web server. 

On the software inventory section of the survey, School G reported owning a total of 21 different 
software titles; seven application software titles, 12 education software titles, and two 
administration software titles. The application software titles included two software suites and 
one title each for reference, e-mail, Web browser, Web publishing, and print creativity software. 
The education software titles included two titles each for multicurricular skills, reading 
assessment, and multimedia tools as well as one title each for keyboarding, mathematics 
assessment, mathematics instruction, mathematics tools, reading skills, and social science. The 
administration software titles included student information and technology management 
software. All of these titles were reported to be available for both educator and student use. 

When asked what characteristics of School G’s technology environment facilitate use of 
technology in ways that contribute to student achievement, 10 interview respondents (83.3 
percent) referred to technology support for staff and only one respondent mentioned that support 
was inadequate in some respect. Six respondents (50 percent) mentioned software, although two 
mentioned that it was inadequate in some respect. Four respondents (33.3 percent) mentioned the 
LAN, while three (25 percent) mentioned the computer laboratories and computers in general. 
No respondents mentioned that the computer laboratories were inadequate, but two (16.7 
percent) mentioned that computers in general were inadequate in some respect. Two respondents 
(16.7 percent) mentioned meeting individual needs, content-specific strategies, and integrating 
technology into instruction. 
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Resources, Strategies, and Structures 

Research Question: What resources, strategies, and structures does School G use to become 
a high-technology school, and to what extent are these integrated with other school 
improvement efforts? 

Primary Characteristics Secondary Characteristics 

Three fourths of teacher interview 
respondents referred to ambience and 
hardware other than computers when asked 
about their classroom learning environment. 
About two thirds mentioned meeting 
individual needs and one half mentioned 
content-specific strategies, classroom 
materials or supplies, and the Internet. 
Teachers at School G credit a mix of human 
factors, technology resources, curriculum 
resources, and instructional strategies for their 
success. Technology resources appear to be 
well integrated and aligned with other 
resources for both developing reading and 
mathematics skills and interactive learning in 
the project model. 

One third of teacher interview respondents 
referred to interactive learning, grouping 
strategies, a computer laboratory, computers 
in the classroom, and software when asked 
about their classroom learning environment. 
One fourth mentioned classroom 
management, physical characteristics, high 
academic expectations, staff teamwork, self-
directed learning, and other instructional 
practices. 
Both the district and school technology 
specialists are important resources to School 
G. The district specialist emphasizes adoption 
of new technologies and support of adopted 
technologies. The school specialist 
emphasizes integration of adopted 
technologies. 

The district technology specialist based at the high school was consistently credited with 
initiating different types of technology use and supporting teacher needs at School G. Another 
important resource is the full-time computer and media teacher at School G. Although this 
teacher provides some technical support, she primarily emphasizes integration of technology. 
Her teaching strategies include modeling and demonstration, and she feels that the greatest 
benefit of technology is that students can write and edit with ease, which in turn positively 
affects their language and communication skills. Students are free to use computers in the new 
laboratory when they are not in use by classes. Otherwise, they can use the older computer 
laboratory. In some classrooms, students have assisted teachers in creating and maintaining a 
classroom Web page. The computer teacher’s aide is also knowledgeable regarding all programs 
and individual teachers’ curricula. 

When asked about their classroom learning environment and the resources, strategies, and 
structures they have used to create that environment, teachers tended to cite a combination of 
human factors, technology resources, curriculum resources, and instructional strategies. Six 
teachers (75 percent) referred to ambience and hardware other than computers. Five respondents 
(62.5 percent) mentioned meeting individual needs and four (50 percent) mentioned content-
specific strategies, classroom materials or supplies, and the Internet. Three respondents (37.5 
percent) mentioned the interactive learning, grouping strategies, the computer laboratory, 
computers in the classroom, and software. Classroom management, other physical characteristics 
of the classroom, high academic expectations, staff teamwork, self-directed learning, and other 
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instructional practices were each cited by two respondents (25.0 percent). When administrators 
were asked about resources, strategies, and structures at the school level, the only factor coded 
for more than one administrator was interactive learning. 

Classroom Vignettes 

Three classes were observed. The first observation was of a fourth-grade computer class of 22 
students. The second observation was of a fifth-grade computer class of 15 students. The third 
was of a third grade language arts class of 14 students. All lessons were conducted in the 
computer laboratory, and each of the teachers taught their lessons with the media specialist. In 
addition to the classroom teacher and the media specialist, a computer laboratory aide assisted 
students. Teachers and students used technology in each of the observations. 

In each case, teachers were interviewed before the lesson to establish a context for the lesson 
observation that follows and an understanding of how instructional strategies and technology will 
be integrated to facilitate student learning. Teachers also were interviewed following each 
observation to provide a lesson interpretation and an understanding of the role of technology in 
achieving specific lesson outcomes. 

During each lesson, the classroom teacher made sure that the students were on task and using 
their knowledge to work on computer projects. The media specialist demonstrated what the 
students were supposed to do, and walked around checking student work and answering 
questions. The media specialist collaborated with classroom teachers in creating lesson plans, 
and made sure that students understood how to apply computer programs and the Internet to 
what they were learning. In addition, the media specialist’s aide assisted students who were 
having difficulty, and in one observation, stayed with a student until the student understood the 
computer work. 

Each teacher also developed his or her lesson in collaboration with the media specialist. All three 
lessons had a similar structure, each began with a presentation by the media specialist, modeling 
the work that students would be asked to complete themselves, either alone or in collaborative 
pairs. Teachers and another adult were available to provide assistance when needed. When 
technology failed, the teachers were prepared with a back-up plan, which students accepted with 
little complaint of the change. The purpose of assigning computer and software use was to 
reinforce the skills gained during the lesson. 

Fourth Graders in a Computer Laboratory 

Class 1 
Grade: 4 
Subject: Computers 
Setting: Computer laboratory 
Teacher Hardware Used: Presentation station, computer 
Teacher Software Used: Web publishing, presentation, Web browser 
Student Hardware Used: Computer 
Student Software Used: Presentation, Web publishing, Web browser 
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Before the lesson, the media specialist stated the lesson was tied to state standards for geography 
and technology. The classroom teacher noted that after the media specialist’s demonstration, the 
students would be using the software suite’s drawing component for the first time. The 
classroom teacher planned to assess student learning by using a checklist for their final projects, 
noting that this lesson was part of a larger project, which collectively addressed different 
standards. The media specialist planned to demonstrate the software suite’s drawing component 
and noted the various tools that students have been using as part of the project including a digital 
camera, reference Web sites, and search engines. 

This lesson took place in the computer lab, which had 28 desktop computers, a digital projector, 
an overhead projector, two printers, and a scanner. Twenty-two students sat at individual 
computers. The students were working on “Visit My State” projects, in which each student had 
selected a state, researched it, accumulated information from print and nonprint sources, 
organized their information using a specified research method, and prepared to present the 
information using presentation software. The objective of the lesson was to make the 
presentation convincing enough to interest their peers who were working on different states. 

During the observation, the media specialist directed students to open a software suite and the 
state Web site. After opening the program, students wrote and drew their maps (on computers) 
by researching their state in a book and going into the School G Web site. They labeled cities 
and bordering states, drew in bodies of water and mountain ranges, and established a key. 
Students also used presentation software, the School G Web site, Web publishing software and a 
Web browser. The media specialist gave a demonstration on aspects of the software suite that 
students would need to learn to complete their projects and the teacher reminded students of 
elements that students would be required to present in their maps, such as the number of major 
cities. The class had a relaxed atmosphere, and students freely discussed their work and assisted 
each other. The media specialist and the classroom teacher walked around providing assistance; 
another adult also was available to provide assistance. 

After the lesson, both the classroom teacher and the media specialist believed that the modeling 
was effective as students appeared to be able to use the program with little trouble. Both teachers 
agreed that the students were successful at manipulating multiple programs and applying their 
learning to multiple standards, which was a learning goal for this lesson. 

Fifth Graders in the Computer Laboratory 

Class 2 
Grade: 5 
Subject: Computers 
Setting: Computer laboratory 
Teacher Hardware Used: Presentation station, computer 
Teacher Software Used: Software suite, word processor, spreadsheet 
Student Hardware Used: Computer, printer 
Student Software Used: Software suite, word processor, spreadsheet 
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Before this lesson, the teachers stated that this lesson was connected to state mathematics 
standards and as a result of the day’s lesson, students would be able to look at a graph, connect it 
with a spreadsheet, and understand it. The media specialist planned to show students how to 
create a spreadsheet, noting that students would not get into the mathematics aspects of the 
spreadsheet during the observed lesson. The media specialist planned to assess students by 
having them print and save their work on network folders. 

This lesson also took place in the computer laboratory, which was equipped with 28 desktop 
computers, a digital projector, an overhead projector, two printers, and a scanner. Nineteen fifth-
grade students sat at individual computers. The media specialist began the lesson by opening the 
day’s lesson on a presentation station and directing students to open a spreadsheet on their 
computers. The media specialist demonstrated how to collect data by taking a simple survey of 
favorite brands of soft drinks. The media specialist took other surveys of students’ interests 
during the lesson and in doing so, the media specialist also demonstrated how to construct a 
spreadsheet using the data, and how to choose the appropriate graph or chart. Following these 
demonstrations, the teachers distributed a worksheet and the media specialist read the worksheet 
directions aloud to the class. Next, the classroom teacher directed students to work in pairs if 
they chose to in order to complete the worksheet. Once students completed the assignment, they 
printed it out and turned it in to the teachers. Throughout the lesson, the classroom teacher 
walked around the laboratory offering assistance and answering students’ questions. 

After the lesson, both teachers agreed they accomplished more during the lesson than they had 
predicted before the observation. Both teachers spot-checked student work and agreed that 
students understood the concepts demonstrated during the lesson. The classroom teacher 
commented that students consulted with each other regarding which graph was most visually 
appropriate for expressing the data. Both teachers stated that this lesson could not have been 
taught without the use of technology, adding that it would have taken several class periods 
without technology, especially since some students have a difficult time creating a graph. The 
classroom teacher mentioned that it was most important that the students were interpreting the 
data, since that is an important element of the state assessment. The media specialist stated that 
the students were learning to follow instructions in order, and to hold themselves accountable for 
collecting the data and demonstrating its outcome. The media specialist added that that the lesson 
included both technical reading and writing. 

Third Graders in the Computer Laboratory 

Class 3 
Grade: 3 
Subject: Language arts and Science 
Setting: Computer laboratory 
Teacher Hardware Used: Presentation station, computer 
Teacher Software Used: Concept mapping 
Student Hardware Used: Computer 
Student Software Used: Concept mapping 
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Before the lesson, the classroom and media specialist predicted that the students would learned 
how to identify main ideas and give supporting details in sequence. They planned to have 
students gather information electronically, and produce products by selecting language, format, 
and appropriate graphics. The media specialist planned to have students use concept mapping 
software, the School G Web site, and Web publishing software for the lesson. The teachers 
planned to assess students by observation and three questions from the lesson plan. 

The third lesson also took place in the computer lab, which had 28 desktop computers, a digital 
projector, an overhead projector, two printers, and a scanner. At the beginning of the lesson, the 
media specialist paired the 14 students and each student sat at his/her own computer. The media 
specialist demonstrated what was expected of the students on the presentation station. After the 
demonstration, the students were instructed to log onto the Internet and research the behaviors 
and habitats of spiders. 

This research was to be completed in pairs because one student’s computer would be logged onto 
the Internet for research purposes, while their partner’s computer would be used for concept 
mapping to create a graphic organizer and record the collected information. Each pair was to 
research one type of spider in conjunction with reading Charlotte’s Web. When the students tried 
to log on, however, they found that the Internet was down. After several attempts to access the 
Internet failed, the media specialist went to the library and quickly returned with several books 
on spiders and distributed them to students. 

While doing the revised book research, students typed their spider’s characteristics into circles 
on the concept mapping program. While the classroom teacher made sure that students were able 
to research their chosen spider, the computer teacher demonstrated and then made sure that all 
students understood how to use the program, making sure students could change circle sizes, 
arrange the circles, and link with arrows, to create easily understood graphic organizers. The 
classroom teacher, teacher’s aide, and the media specialist assisted students and answered 
questions during the lesson. 

After the lesson, both teachers believed that the students accomplished the research and graphic 
objectives of the project. Both teachers agreed that students successfully used the concept 
mapping program. Both teachers stated that students were able to work in pairs, and assist each 
other in the back-up plan and in using the program. The teachers said that students would have 
accomplished more if they had been able to research on the Internet, instead of taking the time to 
look for pictures in various books. The media specialist added that the three questions related to 
the lesson plan were not used during the lesson because students had poor research possibilities 
on hand due to the lack of Internet access. However, due to the calm attitude of the teachers 
when Internet access was unavailable, students easily accepted the back-up plan of book 
research. Both teachers noted that the students could organize their thoughts using the graphics 
software, adding that listing is a required skill for third graders. The classroom teacher also 
believed that it was important for students to learn keyboarding skills. 
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