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Preface to Volume I

This is the second volume Bfate Strategies and Practices for Educational Tietdgyby the
National Educational Technology Trends Study (NEJTSETTS is a federally sponsored
evaluation of the Enhancing Education Through Tetdgy (EETT) program, a program
authorized by Title I, Part D, of tHelementary and Secondary Education Act of 1965 ASE
which was reauthorized as tN@ Child Left Behind Act of 2001 (NCLB).

Volume I, Supporting Mathematics Instruction with Educatiomalchnologyexamines the
degree to which technology is used for mathematitsuction in fourth- and eighth-grade
classes across the country and compares differ@ecess states. The report analyzes data from
surveys of teachers collected as part of the 20fttoNal Assessment of Educational Progress
(NAEP).
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Executive Summary

Introduction

On Jan. 31, 2006, the White House announced theigéameCompetitiveness Initiative. In his
State of the Union address, the president voweshtourage American innovation and to strengthen
the nation’s ability to compete in the global ecatyo A cornerstone of the initiative is a $380-naiii
plan to improve education so that all elementay secondary school students in the United States
finish high school with a strong foundation in meatiatics, science, and technology. Building on the
foundation of th€elementary and Secondary Education Act of 1965 S&S amended by tlido
Child Left Behind Act of 2001 (NCLBhe initiative seeks to raise student achievenmentathematics
and science through testing and accountabilityatgréor targeted interventions, and curricula based
proven methods of instruction. Among the progranatuided in the American Competitiveness
Initiative are new math programs for elementary anddle school students to help promote promising
and research-based practices in math instructi@pgpe students for more rigorous math courses, and
diagnose and remedy the deficiencies of studentslagk math proficiency.

Shortly before the president unveiled his plan,Wh®. Department of Education released the
results of the 2005 National Assessment of EducatiBrogress (NAEP). The 2005 NAEP was
administered to students in more than 17,600 sehambss the country. Mathematics and science
assessments were administered to students in giagegight, and 12. Teachers in classrooms where
fourth- and eighth-grade students took the NAEPheraatics assessment completed surveys about
their instructional practices in 2004—-05. The sysviecluded questions about educational technology.
These data describe teachers’ and students’ atcésshnology and the uses that they make of it as
they do their work in mathematics. Given the attenthat the American Competitiveness Initiative
places on mathematics and educational technolbggetdata provide an important benchmark for
progress in teachers’ and students’ use of teclygatomathematics instruction. The 2005 NAEP data
on technology use in mathematics are the subjetti®feport:

About This Report

This report describes educational technology acaedsise in fourth- and eighth-grade
mathematics classrooms all across the countryjtandkes comparisons between states’ technology
resources. Part 1 provides national data and datisndéferences between states in teachers’ and
students’ access to instructional technology, achers’ efforts to integrate technology in mathecsat
instruction and assessment, in students’ use bhtdogy in mathematics learning, and in the
technology-related development and support th&gstarovide to teachers. These data are provided in
Chapter 2 on a state-by-state basis.

Key Findings

In school year 2004—-05, most students were in sch®avith access to computers that could
be used for mathematics instruction Exhibit ES-J).

Seventy-five percent or more of students were Imosts where they had access to computers.
In a number of states, almost all students hadsadoecomputers within their classrooms or in
computer labs or media centers.

! Data on technology use were not gathered fronnsei¢eachers during the 2005 NAEP administration.
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Exhibit ES-1. Percentage of Students With Access to Computers for Mathematics Instruction

in 2004-05
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mathematics

Exhibit reads: Fifty-five percent of fourth-graders and 44 percent of eighth-graders had
access to computers in mathematics classrooms. Seventy-four percent of fourth-graders
and 79 percent of eighth-graders had access to computers for mathematics in school
computer labs or media centers. Thirty percent of fourth-graders and 36 percent of eighth-
graders did not use computers in mathematics. Source: U.S. Department of Education,
Institute of Education Sciences, National Center for Education Statistics, National
Assessment of Educational Progress (NAEP), 2005 Mathematics Assessment.

There was variability among states in studentséasto classroom computers in 2004-05. In
some states, 20 percent or more of fourth- andleigrade students were in mathematics
classrooms with computers; in other states, 60gm¢@r more of fourth- and eighth-graders
were in mathematics classrooms that had compuiestsi{it ES-2).



Exhibit ES-2. Differences Between States in the Per  centage of Students With Classroom Computers in
Mathematics in 2004-05 >
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©

Exhibit reads: The percentage of fourth-graders in classrooms with access to computers
ranged from just over 20 percent to over 70 percent across states. The range went from just
over 20 percent to over 90 percent for eighth-graders. Source: U.S. Department of
Education, Institute of Education Sciences, National Center for Education Statistics,
National Assessment of Educational Progress (NAEP), 2005 Mathematics Assessment.

About a quarter of fourth-grade students and just ower half of eighth-grade students had
teachers who used computers at least once a weeld®velop mathematics curricula or
assignments.

Fewer students had teachers who used computeyskaip information on the Internet or on
CD-ROMs for mathematics curriculum planning.

Relatively few students had teachers who integratet@chnology into mathematics
instruction at least once a week in 2004-0&xhibit ES-3.

Only about 10 percent of fourth- and eighth-gradezse in classrooms in which teachers used
technology once a week or more often to presenh@nadtics concepts to them. State-by-state
data showed as much as a 25 percentage-pointathiferoetween states in the proportion of
students whose teachers used computers at leddiyi@@resent mathematics concepts. More
than 30 percent of students were in mathematicsetathat did not make use of computers at
all in 2004-05.

2 The state-to-state differences shown in ExhibiESe statistically significant. Using a betweenups heterogeneity
statistic for each variable and grade, the nulldtlgpsis of equal true values for states was rajestt¢he alpha = 0.01 level.
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Exhibit ES-3. Percentage of Students Whose Teachers  Used Computers in Mathematics Instruction at
Least Once a Week in 2004-05
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information on the Web

Exhibit reads: The teachers of 9 percent of fourth-graders and 13 percent of eighth-graders
used computers at least once a week to present mathematics concepts. The teachers of 11
percent of fourth-graders and 32 percent of eighth-graders used computers at least once a
week to post homework, assignment, or schedule information on the Web. Source: U.S.
Department of Education, Institute of Education Sciences, National Center for Education
Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics
Assessment.

In mathematics classes, technology was more likeljged by students than by their
teachers.

Thirty percent of fourth-grade students and 11 @etrof eighth-grade students used computers
at least once a week to practice or review mathematpics, and roughly 25 percent to 30
percent, respectively, used computers to extentdenatics learning with enrichment

activities (Exhibit ES-4). There was consideraldeiation in student use across states,
however. In some states, as many as 70 perceatidhfgrade students used computers at least
once a week for practice or review in mathematicsthers, fewer than 10 percent did.



Exhibit ES-4. Percentage of Students Who Used Compu  ters in Mathematics at Least Once a Week in

2004-05
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Exhibit reads: Thirty percent of fourth-graders and 11 percent of eighth-graders used computers
at least once a week to practice or review mathematics topics. Twenty-four percent of fourth-
graders and 29 percent of eighth-graders used computers at least once a week to extend
mathematics learning with enrichment activities. Source: U.S. Department of Education, Institute
of Education Sciences, National Center for Education Statistics, National Assessment of
Educational Progress (NAEP), 2005 Mathematics Assessment.

A substantial minority of teachers used technologfor student assessment in mathematics
in school year 2004-05.

Twenty to 25 percent of students were in classroomgich teachers reported at least
occasional use of computers to administer wholssota individualized tests in mathematics.
There was variability among states in levels of éddene end of the spectrum was a state
where more than 40 percent of students had teaal@rseported using technology for whole-
class testing in mathematics. At the other endavstate where only about 5 percent of
students did.

Survey responses of mathematics teachers suggesittin 2004—-05 almost half of
America’s students were in classrooms where teaclelacked access to district- or school-
provided professional development on the use of cqmaters for mathematics instruction.

Conclusions

With increased attention to mathematics instrucéiod students’ technology literacy, these
findings are timely. The 2005 NAEP data suggestdt@ssroom use of technology in mathematics
classes remains modest. Differences between staes use of technology for curriculum
development, teaching, and assessment are asaadfepercentage points.

The possible explanations for teachers’ and ststlemtdest use of technology in mathematics are
numerous. They include insufficiencies in hardweamd support and the many reasons that it is
difficult for teachers to access and profit froradker professional development. Among these are the
difficulty of finding time to take technology-rekd training, the abbreviated nature of many
professional development offerings, insufficienpogunities for immediate and frequent practice of



what teachers learn in training, the paucity ofolwlup and advanced training on technology use, and
the latitude that teachers need to try new andnpiatty ineffective (at least at first) technologim
their classrooms.

The next administration of the NAEP mathematicesssient to fourth- and eighth-graders is
scheduled for 2007. Fourth- and eighth-grade madtiemteachers will be surveyed about their
instructional practices in conjunction with theessment. Examined together, the 2005 and 2007 data
can be used to describe national and statewiddgrn@arthe use of educational technology in
mathematics classrooms by students and their tesache



CHAPTER 1: SUPPORTING MATHEMATICS
INSTRUCTION WITH EDUCATIONAL TECHNOLOGY







Introduction

On Jan. 31, 2006, the White House announced thaigameCompetitiveness Initiative. In his
State of the Union address, the president vowethtourage American innovation and to strengthen
the nation’s ability to compete in the global ecaryo A cornerstone of the initiative is a $380-naifii
plan to improve education so that all K-12 Ameristudents finish high school with a strong
foundation in mathematics, science, and technolBgitding on the foundation of tHelementary and
Secondary Education Act of 1965 (ESE#) amended by thido Child Left Behind Act of 2001
(NCLB) the initiative seeks to raise student achievenmentathematics and science through testing
and accountability, grants for targeted intervemicand curricula based on proven methods of
instruction.

The American Competitiveness Initiative includasuanber of new and expanded programs;
among them are:

New math programs for elementary and middle schtmlents to help promote promising and
research-based practices in math instruction, peegtadents for more rigorous math courses,
and diagnose and remedy the deficiencies of stademb lack math proficiency.

In-service development for new Advanced Placemedtlaternational Baccalaureate teachers
who work in schools that serve low-income families.

Preservice development for up to 30,000 math aishse professionals so they can become
adjunct high school teachers.

Shortly before the president unveiled his plan,Wh®. Department of Education released the
results of the 2005 National Assessment of EducatiBrogress (NAEP). The 2005 NAEP was
administered to students in more than 17,600 sehambss the country. Mathematics and science
assessments were administered to students in gta8eand 12. The achievement data from the 2005
NAEP administrations were widely reported (Grigguko, and Brockway, 2006; NCES, 2005b;
NCES, 2006; Perie, Grigg and Dion, 2009)hese data describe student achievement in mattosma
and science at the time the American Competitiveir@iative was announced, and they serve as an
important benchmark for progress in students’ acmeent.

Also available from the 2005 NAEP administratios data on the use of educational technologies
in mathematics classrooms. Teachers in classroomvkich students took the NAEP mathematics
assessment completed surveys about their instnattyactices. The surveys included questions about
educational technology. These data describe tesicd®a students’ access to technology and the uses
that they make of it as they do their work in mathécs. Given the attention that the American
Competitiveness Initiative places on mathematickeducational technology, these data provide
important baseline information. The 2005 NAEP datdechnology use in mathematics are the subject
of this report:

% Data on the 12th-grade mathematics assessmeriteniéported in the summer of 2006.
* Data on technology use were not gathered fronnseiéeachers during the 2005 NAEP administration.

9



Key Findings

This part of the report provides data from the 2R@EP administration on the uses of educational
technology in fourth- and eighth-grade mathematiassrooms across the country during school year
2004-05. It describes educational technology acaedsise nationally, and it makes comparisons
between states’ technology resources. It provigdéi®mal data and documents differences between
states in teachers’ and students’ access to itistnat technology, in teachers’ efforts to integrat
technology in mathematics instruction and assessnmestudents’ use of technology in mathematics
learning, and in the technology-related profesdideaelopment and support that states provide to
teachers. Data are provided on a state-by-state inaShapter 2 of the report.

Teachers’ and Students’ Access to Educational Techn ology in Mathematics

In 2005, mathematics teachers surveyed in conjometith the NAEP administration reported on
the availability of computers in their classroomsl @chools and on the availability of software for
mathematics instruction. Teachers also describeid @lscess to technical support. Exhibit 1 provides
national data on the reported availability of cotepsi in fourth- and eighth-grade mathematics
classrooms and in school media labs and computeéersein 2004—05.

Mathematics teachers reported that many studedtadwess to computers for mathematics
instruction in fourth- and eighth grades in schger 2004—-05 (Exhibit 1). Just over half of Amenica
fourth-graders were in mathematics classrooms agtiess to computers; the percentage of eighth-
graders with access to computers in their mathesatassrooms was slightly lower. The majority of
students were in schools in which they could usepder labs or media centers for mathematics.
More than 70 percent of fourth- and eighth-gradhexs access to technology for mathematics
instruction in school computer labs or media center

Despite relatively high levels of access, studemg' of computers in mathematics in
2004-05 was not ubiquitous. Teachers reported3dbaiercent of fourth-graders and 36 percent of
eighth-graders were in classes that did not makeotisomputers in mathematics.

Exhibit 1. Percentage of Students With Accessto Co  mputers for Mathematics Instruction

in 2004-05
100% -
90% - 9
2 80% - 7a3 1%
3]
= 70% - o
& 60% | %
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© 50% 1 36%
o 40% - 30% W Grade 4
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o 10% -
0% - ‘
In classroom In computer lab/ Students do not
media center use computers in

mathematics

Exhibit reads: Fifty-five percent of fourth-graders and 44 percent of eighth-graders had access
to computers in mathematics classrooms. Seventy-four percent of fourth-graders and 79
percent of eighth-graders had access to computers for mathematics in school computer labs or
media centers. Thirty percent of fourth-graders and 36 percent of eighth-graders did not use
computers in mathematics. Source: U.S. Department of Education, Institute of Education
Sciences, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP), 2005 Mathematics Assessment.
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Exhibit 2 highlights differences between statestimdents’ access to technology in mathematics. It
provides data for the 50 states and the Distri€@afimbia on the percentage of students in
mathematics classrooms in fourth- and eighth gréussvere equipped with computers.

There was variability between states in studerdséss to classroom computers in
2004-05. In some states 20 percent or more oftfeartd eighth-grade students were in mathematics
classrooms with computers; in other states, 60gm¢rar more of fourth- and eighth-graders were in
mathematics classrooms that had computers (Ex2jibMaine had a higher percentage of eighth-
grade students with access to computers in thdinenaatics classrooms than any other state. Through
the Maine Learning Technology Initiative, Maine yides a laptop to every seventh- and eighth-grade
student and teacher.

Exhibit 2. Differences Between States in the Percen  tage of Students With Classroom Computers in
Mathematics in 2004-05 °
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Exhibit reads: The percentage of fourth-graders in classrooms with access to computers ranged
from just over 20 percent to over 70 percent across states. The range went from just over 20
percent to over 90 percent for eighth-graders. Source: U.S. Department of Education, Institute of
Education Sciences, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP), 2005 Mathematics Assessment.

Exhibit 3 provides data on the numbers of computetswere available to students in the
equipped mathematics classrooms. It shows the pge of students in classrooms in which
computers were shared by five or more studentdtangdercentage in classrooms where computers
were shared among fewer students.

Whereas more fourth-graders than eighth-gradersabeekss to computers in their mathematics
classrooms, eighth-grade mathematics studentscshigsroom computers with fewer classmates
(Exhibit 3). Fifteen percent of fourth-graders warelassrooms in which computers were available
for every four or fewer students; 40 percent warelassrooms in which computers were shared by
five or more students. In eighth-grade mathemajiis$,over 20 percent of students were in classeoom

® The state-to-state differences shown in Exhikit@ statistically significant. Using a between-greheterogeneity
statistic for each variable and grade, the nulldtlgpsis of equal true values for states was rajestt¢he alpha = 0.01 level.
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that had computers for every four or fewer studemt@milar percentage of students were in
classrooms where computers were shared by fiveooe students.

Exhibit 3. Percentage of Students with a Computer f  or Every Four or Fewer Students and Every Five or
More Students in Mathematics Classrooms in 2004—05
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Exhibit reads: Fifteen percent of fourth-graders and 21 percent of eighth-graders were in
mathematics classrooms in which computers were available for every four or fewer students.
Forty percent of fourth-graders and 23 percent of eighth-graders were in classrooms in which
computers were shared by five or more students. Source: U.S. Department of Education, Institute
of Education Sciences, National Center for Education Statistics, National Assessment of
Educational Progress (NAEP), 2005 Mathematics Assessment.

Exhibit 4 provides data on teachers’ access tavsoé for mathematics instruction. It also provides
information on teachers’ access to technical sugpoicomputer use.

In 2004-05 the majority of students were in classre in which teachers had access to software
for mathematics instruction and had technical supipo their technology use (Exhibit 4). More than
70 percent of fourth- and eighth-grade studentstéachers with access to software for mathematics
instruction. Almost all students had teachers &itbess to technical support to answer computer
guestions.
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Exhibit 4. Percentage of Students Whose Teachers Ha  d Access to Software for Mathematics Instruction

and Technical Support to Answer Computer Questions in 2004-05
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Exhibit reads: The teachers of 72 percent of fourth-graders and 73 percent of eighth-graders had
access to software for mathematics instruction. The teachers of 91 percent of fourth-graders and
94 percent of eighth-graders had technical support in their schools to answer computer questions.
Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics
Assessment.

Exhibit 5 presents some of these same data onealstestate basis. It shows differences between
states in teachers’ access to software for mathesnastruction.

There was notable variability between states imp#reentage of students whose teachers had
access to software on mathematics instruction (&xf). In one state, just over 40 percent of shisle
had teachers who reported having access to soffamaneathematics instruction; in others, over 80
percent of students had teachers who reported acess to mathematics software.
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Exhibit 5. Differences Between States in the Percen  tage of Students Whose Teachers Had Access to
Software for Math Instruction in 2004-05 °
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Exhibit reads: The percentage of fourth-grade students whose teachers had access to software for
mathematics instruction ranged from just over 40 percent to over 80 percent across states. The range
went from just over 40 percent to over 80 percent for eighth-graders. Source: U.S. Department of
Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment
of Educational Progress (NAEP), 2005 Mathematics Assessment.

Mathematics Teachers’ Use of Technology in Instruct  ional Planning and Delivery

Exhibit 6 provides data on the percentage of Wilents whose teachers used technology once a
week or more often to develop curricula or assigmser mathematics. It also shows the percentage
of students whose teachers used technology toupokformation about mathematics in curriculum
planning at least once a week.

In 2004-05 about a quarter of fourth-grade studeatsteachers who used technology at least once
a week in mathematics curriculum development; niwa@ twice as many eighth-grade mathematics
students did (Exhibit 6). Fewer students had te@clvbo used technology to look up information
about mathematics in curriculum planning. The teeslof 16 percent of fourth-grade students and
about twice as many eighth-grade students lookenathematics information on the Internet or a CD-
ROM at least weekily.

® The state-to-state differences shown in Exhikité statistically significant. Using a between-grehetereogeneity
statistic for each variable and grade, the nulldtlgpsis of equal true values for states was rajestt¢he alpha = 0.01 level.
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Exhibit 6. Percentage of Students Whose Teachers Us  ed Computers
in Mathematics Curriculum Planning at Least Once a Week in 2004-05
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Exhibit reads: The teachers of 25 percent of fourth-graders and 53 percent of eighth-graders
used computers at least once a week to develop mathematics curricula or assignments. The
teachers of 16 percent of fourth-graders and 35 percent of eighth-graders used computers at
least once a week to look up mathematics information. Source: U.S. Department of Education,
Institute of Education Sciences, National Center for Education Statistics, National Assessment
of Educational Progress (NAEP), 2005 Mathematics Assessment.

Exhibit 7 and Exhibit 8 display differences betwestaites in teachers’ use of computers in
curriculum planning. They provide state-by-stateadm the percentages of students whose teachers
used computers in curriculum development and tcedearch on mathematics topics.

There was variability between states in teachess’af computers in curriculum development in
2005 (Exhibit 7 and Exhibit 8). In some stateseag &s 10 percent of fourth-grade students had
teachers who used technology on a weekly basisetiee mathematics curricula or assignments. In
other states, over 30 of students had teachersdwhoThe teachers of more eighth-grade students
than fourth-grade students used computers for matties curriculum planning in school year 2004—
05. In some states over 60 percent of eighth-gsaut#ents had teachers who used computers for
curriculum development. On average, fewer fourtid aighth-graders had teachers who used
computers on a weekly basis to look up informatibout mathematics. For fourth-graders, the range
went from under 10 percent to over 30 percentefghth-graders, the range went from just over 20
percent to over 50 percent.
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Exhibit 7. Differences Between States in the Percen  tage of Students Whose Teachers Used Computers
in Curriculum Planning at Least Once a Week in 2004 -05’
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Exhibit reads: The percentage of fourth-grade students whose teachers used computers at least
weekly for mathematics curriculum development ranged from 10 percent to over 40 percent across
states. The range went from just over 30 percent to over 60 percent for eighth-graders. Source: U.S.
Department of Education, Institute of Education Sciences, National Center for Education Statistics,
National Assessment of Educational Progress (NAEP), 2005 Mathematics Assessment.

" The state-to-state differences shown in Exhikitd statistically significant. Using a between-grehetereogeneity
statistic for each variable and grade, the nulldtlgpsis of equal true values for states was rajestt¢he alpha = 0.01 level.
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Exhibit 8. Differences Between States in the Percen  tage of Students Whose Teachers Used Computers
at Least Once a Week in 2004—05 to Look Up Mathemat ics Information 8
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Exhibit reads: The percentage of fourth-grade students whose teachers used computers at least once
a week to look up mathematics information ranged from less than 10 percent to over 30 percent. The
range went from just over 20 percent to over 50 percent for eighth-graders. Source: U.S. Department
of Education, Institute of Education Sciences, National Center for Education Statistics, National
Assessment of Educational Progress (NAEP), 2005 Mathematics Assessment.

Exhibit 9 presents data on teachers’ use of tedgyah instructional delivery. It illustrates the
percentage of students whose teachers used tegyrailteast once a week to present mathematics
concepts in class and the percentage whose teagdedsomputers at least once a week to post on the
web homework, assignments, or schedule information.

Few students had teachers who integrated technatdgycurriculum and instruction on a weekly
basis in 2004—05 (Exhibit 9). Only about 10 pera#rfburth- and eighth-graders were in classrooms
where teachers used technology once a week or oftereto present mathematics concepts. More
eighth-grade students than fourth-grade studemtsdschers who posted homework and other
information on the Web weekly or more often; 32geat of eighth-grade students and 11 percent of
fourth-grade students had teachers who did.

8 The state-to-state differences shown in Exhikité8statistically significant. Using a between-grehetereogeneity
statistic for each variable and grade, the nulldtlgpsis of equal true values for states
was rejected at the alpha = 0.01 level.
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Exhibit 9. Percentage of Students Whose Teachers Us  ed Computers in Mathematics Instruction
at Least Once a Week in 2004—-05
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Exhibit reads: The teachers of 9 percent of fourth-graders and 13 percent of eighth-graders used
computers at least once a week to present mathematics concepts. The teachers of 11 percent of
fourth-graders and 32 percent of eighth-graders used computers at least once a week to post
homework, assignment, or schedule information on the Web. Source: U.S. Department of
Education, Institute of Education Sciences, National Center for Education Statistics, National
Assessment of Educational Progress (NAEP), 2005 Mathematics Assessment.

Exhibit 10 provides state-by-state data on teachisesof technology in instructional delivery. The
data show differences between states in the pegemtf students whose teachers used computers at
least once a week to present mathematics concepts.

There was as much as a 30 percentage-point differeetween states in the proportion of students
with teachers who used computers at least weekpyesent mathematics concepts in 2004—-05
(Exhibit 10). In most states fewer than 10 peraériburth-grade students had teachers who did.
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Exhibit 10. Differences Between States in the Perce  ntage of Students Whose Teachers Used Computers
at Least Once a Week in 2004—05 to Present Mathemat ics Concepts to Students
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Exhibit reads: The percentage of fourth-grade students whose teachers used computers at least once
a week to present mathematics concepts ranged from less than 10 percent to over 20 percent across
states. The range was the same for eighth-graders. Source: U.S. Department of Education, Institute of
Education Sciences, National Center for Education Statistics, National Assessment of Educational
Progress (NAEP), 2005 Mathematics Assessment.

Students’ Use of Technology in Mathematics Learning

Exhibit 11 presents data on the frequency of stisdeise of technology in mathematics. It shows
the percentage of students who used computerasitdace a week to practice or review mathematics
topics and the percentage of students who useduenspveekly or more often to extend mathematics
learning with enrichment.

° The state-to-state differences shown in Exhibiafd®statistically significant. Using a betweenwugrs hetereogeneity
statistic for each variable and grade, the nulldtlgpsis of equal true values for states was rajestt¢he alpha = 0.01 level.
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A substantial number of fourth-grade students wsedputers at least weekly in mathematics
(Exhibit 11). Although few fourth-grade studentsathers used computers to present mathematics
concepts on a weekly basis, 30 percent of fourttdlgistudents used computers to practice or review
mathematics topics and 24 percent used computersgéod mathematics learning through enrichment
activities at least once a week. Fewer eighth-gsdagi@ents used 11 percent computers to practice or
review mathematics topics in 2004—-05. More eiglrddgrs (29 percent) used computers for
enrichment in mathematics.

Exhibit 11. Percentage of Students Who Used Compute  rs in Mathematics at Least Once a Week

in 2004-05
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Exhibit reads: Thirty percent of fourth-graders and 11 percent of eighth-graders used computers at
least once a week to practice or review mathematics topics. Twenty-four percent of fourth-graders and
29 percent of eighth-graders used computers at least once a week to extend mathematics learning
with enrichment activities. Source: U.S. Department of Education, Institute of Education Sciences,
National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Exhibit 12 provides state-by-state data on studests of technology to practice or review
mathematics. It shows differences between statdgifrequency with which students used computers
for review.

There were large differences between states ingheof computers for mathematics practice or
review by fourth-grade students in 2004-05 (ExHiit. Six percent of fourth-graders in one state
used computers at least weekly to practice or vemathematics topics; in another, almost 70 percent
of fourth-grade students did. The range for eigithde students is smaller and goes from 1 peroent t
29 percent.
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Exhibit 12. Differences Between States in the Perce  ntage of Students Who Used Computers at Least
Once a Week in 2004-05 to Practice or Review Math
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Exhibit reads: The percentage of fourth-graders who used computers at least once a week to practice
or review mathematics topics ranged from under 10 percent to 70 percent across states. The range
was smaller for eighth-graders, extending to almost 30 percent. Source: U.S. Department of
Education, Institute of Education Sciences, National Center for Education Statistics, National
Assessment of Educational Progress (NAEP), 2005 Mathematics Assessment.

Teachers’ Use of Technology for Student Assessment in Mathematics

Exhibit 13 presents data on the use of technologdminister whole-class tests in mathematics. It
also provides data on the percentage of studertsevieachers used technology to administer
individualized mathematics tests.

In both fourth- and eighth grades in 2004—-05, al2Oupercent of students were in classrooms
where teachers at least occasionally used compotaminister whole-class mathematics tests.
Slightly more students were in classrooms in whézthers used computers for individualized testing
in mathematics.

9 The state-to-state differences shown in Exhibiafe2statistically significant. Using a betweenwups hetereogeneity
statistic for each variable and grade, the nulldtlgpsis of equal true values for states was rajestt¢he alpha = 0.01 level.
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Exhibit 13. Percentage of Students Whose Teachers U  sed Technology to Administer Mathematics Tests

in 2004-05
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Exhibit reads: The teachers of 21 percent of fourth-graders and 20 percent of eighth-graders used
computers to administer whole-class tests in mathematics. The teachers of 25 percent of fourth-
graders and 23 percent of eighth-graders used computers to administer individualized tests in
mathematics. Source: U.S. Department of Education, Institute of Education Sciences, National
Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Exhibit 14 and Exhibit 15 show state variabilitytirese practices. Exhibit 14 provides state-by-
state data on the use of computers to administeleatiass tests in mathematics, and Exhibit 15
provides the data for individualized tests.

In states where few students’ teachers used teapypdbr mathematics testing in
2004-05, fewer than 10 percent of fourth-gradeesttglwere in classrooms where either whole-class
or individualized tests were administered via cotepun other states, 40 percent or more of stident
took tests using computers. For whole-class testirggrange for eighth-grade students was slightly
smaller. It was similar for individualized testing.
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Exhibit 14 . Differences Between States in the Percentage of Students Whose Teachers Used Technology to
Administer Whole-Class Mathematics Tests in 2004-05""
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Exhibit reads: The percentage of fourth-graders whose teachers used technology to administer whole-
class mathematics tests ranged from under 10 percent to over 40 percent across states. The range
was slightly smaller for eighth-graders. Source: U.S. Department of Education, Institute of Education
Sciences, National Center for Education Statistics, National Assessment of Educational Progress
(NAEP), 2005 Mathematics Assessment.

M The state-to-state differences shown in Exhibiafetstatistically significant. Using a betweenwups hetereogeneity
statistic for each variable and grade, the nulldtlgpsis of equal true values for states was rajestt¢he alpha = 0.01 level.
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Exhibit 15. Differences Between States in the Perce  ntage of Students Whose Teachers Used Technology
to Administer Mathematics Tests to Individuals in 2 004-05"
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Exhibit reads: The percentage of fourth-graders whose teachers used technology for individualized
tests in mathematics ranged from under 10 percent to over 40 percent across states. The range was
the same for eighth-graders. Source: U.S. Department of Education, Institute of Education Sciences,
National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Technology-Related Teacher Professional Development

The final two exhibits show the percentage of stislvith teachers who had access to
technology-related teacher professional developntetitibit 16 shows the percentage of students
whose teachers were in schools or districts thatiged professional development on the use of
technology in mathematics instruction. Exhibit ¥@\pdes state-by-state data on the availability of
technology-related teacher professional development

In 2004-05 just over half of fourth- and eighthdgatudents had teachers who had access to
teacher professional development on technologyrusethematics instruction (Exhibit 16). A
substantial percentage of students had teachersasked access to technology-related professional
development. There was variability between statéeachers’ access to district- or school-provided
training in 2004-05 (Exhibit 17). There was morartla 40 percentage-point difference between the
states in students in classrooms where teacherotaty provided technology-related professional
development in mathematics.

2 The state-to-state differences shown in Exhibiaféstatistically significant. Using a betweenwups hetereogeneity
statistic for each variable and grade, the nulldtlgpsis of equal true values for states was rajestt¢he alpha = 0.01 level.
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Exhibit 16. Percentage of Students Whose Teachers H ad Access to District- or School-Provided

Professional Development on the Use of Technology i n Mathematics Instruction in 2004-05
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Exhibit reads: The teachers of 55 percent of fourth-graders and 57 percent of eighth-graders had
access to district- or school-provided professional development on the use of computers in
mathematics instruction. Source: U.S. Department of Education, Institute of Education Sciences,
National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Exhibit 17. Differences Between States in the Perce  ntage of Students Whose Teachers Had Access to
District- or School-Provided Professional Developme nt on the Use of Technology in Mathematics
Instruction in 2004—05 **
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Exhibit reads: The percentage of students who had teachers with access to district- or school-
provided professional development ranged from just over 20 percent to over 60 percent for teachers
of fourth-grade students and from over 30 percent to over 70 percent for teachers of eighth-grade
students. Source: U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics
Assessment.

13 The state-to-state differences shown in Exhibiafe’ statistically significant. Using a betweenwups hetereogeneity
statistic for each variable and grade, the nulldtlgpsis of equal true values for states was rajestt¢he alpha = 0.01 level.
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Conclusions

Data from the 2005 NAEP administration show thage¢hquarters or more of American students
were in schools with access to computers. Almdstade in schools with available technical support.
However, relatively few students had teachers wdemluechnology to develop mathematics curricula
and assignments, present mathematics conceptsitalisses, or administer assessments. Only about
10 percent of fourth- and eighth-grade studentstéachers who used computers at least weekly to
present topics to students. Twenty-five perceribofth-grade students had teachers who used
computers at least weekly to develop curricula athrematics. The teachers of eighth-grade
mathematics students were different. more thanes@amt of eighth-graders had teachers who used
technology at least weekly to create mathematiosocila. Twenty percent of fourth- and eighth-
graders had teachers who used computers to ademinieble-class or individualized tests.

These modest numbers are matched by data on thieensiof students who used technology in
their mathematics course work. About 30 percerstudents in fourth grade and 11 percent of students
in eighth grade used computers at least once a twemktend math learning. Similar numbers of
students were in mathematics classrooms that dichake use of computers at all.

Although six states had consistently high levelseather and student technology use on the
metrics reported here (Alabama, Florida, Georgaiisiana, North Carolina, and South Carolitia),
there were generally large differences betweenrctiages in technology use. Differences between
states in the frequency with which teachers madeotitechnology for curriculum development,
teaching, and assessment were as large as 40 @pgeqoints.

The 2005 NAEP data do not provide explanationsdachers’ and students’ limited use of
technology in mathematics. Among the possible exgilans are perceived limitations in the supply of
high-quality relevant content; dated hardware asdfficient support; and the many reasons that it i
difficult for teachers to access and profit froradker professional development. Among these were
the difficulty of finding time to take technologglated training, the abbreviated nature of many
professional development offerings, insufficienpogunities for immediate and frequent practice of
what teachers learn in training, the paucity ofof@tup and advanced training on technology use, and
the latitude that teachers need to try new andnpiatey ineffective (at least at first) technologim
their classrooms.

The NAEP data are also insufficient to describerét@ionships between classroom technology
use and student academic achievement. The NAER di¢ations are not designed to measure the
impact of educational variables on student perfolteaBecause NAEP data are collected using non-
experimental methods, the data cannot supporinséatis about the impact of educational technology
on academic achievement.

Next Steps

The next administration of the NAEP mathematicesssient to fourth- and eighth-graders is
scheduled for 2007. Fourth- and eighth-grade madtiemteachers will be surveyed about their
instructional practices in conjunction with theessment. Examined together, the 2005 and 2007 data
can be used to describe national and statewiddgrn@arthe use of educational technology in
mathematics classrooms by students and their tesache

1 The District of Columbia had consistently highdés/of technology use for the eighth-grade mewidy.
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CHAPTER 2: INDIVIDUAL STATE PROFILES OF
TECHNOLOGY IN MATHEMATICS INSTRUCTION







Alabama: Technology for Mathematics Instruction
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Exhibit reads: In Alabama, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 12
percent to 54 percent for the two
grades.

Exhibit reads: In Alabama, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 8 percent to 38
percent for the two grades.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Alabama, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 60 percent to 93 percent.



Alaska: Technology for Mathematics Instruction
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Exhibit reads: In Alaska, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 7
percent to 46 percent for the two
grades and three different activities.

Exhibit reads: In Alaska, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 1 percent to 22
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Alaska, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 45 percent to 89 percent.



Arizona: Technology for Mathematics Instruction
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Exhibit reads: In Arizona, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 8
percent to 53 percent for the two
grades and three different activities.

Exhibit reads: In Arizona, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 2 percent to 27
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Arizona, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 45 percent to 95 percent.



Arkansas: Technology for Mathematics Instruction
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Exhibit reads: In Arkansas, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 14 percent to
53 percent for the two grades and
three different activities.

Exhibit reads: In Arkansas, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 2
percent to 57 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Arkansas, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 60 percent to 94
percent.



California: Technology for Mathematics Instruction
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Exhibit reads: In California, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 7 percent to
52 percent for the two grades and
three different activities.

Exhibit reads: In California, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 3
percent to 21 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In California, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 44 percent to 91
percent.



Colorado: Technology for Mathematics Instruction
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Exhibit reads: In Colorado, the
percentages of fourth- and eighth-grade
students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 5
percent to 48 percent for the two grades
and three different activities.

Exhibit reads: In Colorado, the
percentages of fourth- and eighth-grade
students who used computers at least
once a week to practice or review
mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 3 percent to 19
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their teachers’
least advanced mathematics classes.
Data for students in their teachers’ most
advanced classes are similar (within 5
percentage points).

Exhibit reads: In Colorado, the
percentages of fourth- and eighth-grade
students whose teachers had access to
professional development on computers
in math, software for math instruction,
and technical support in their schools or
districts ranged from 54 percent to 96
percent.



Connecticut: Technology for Mathematics Instruction

EDUCATIONAL TECHNOLOGY ACCESS AND INTEGRATION

100%
80%
60%
40%
20%

0%

100%
80%
60%
40%
20%

0%

100%
80%
60%
40%
20%

0%

Percent of Students Whose Teachers Used Computers in
Mathematics Instruction at Least Once a Week in 2004-05

43%
32%
24% 16%
0 0
1% 10%
; m ;
To develop To look up math To present
curricula or information concepts to
assignments students

m Grade 4
O Grade 8

Percent of Students Who Used Computers at Least Once a
Week in 2004-05 to Learn Mathematics

Y % 39 2% 2%
I .
To practice or To extend To research
review math learning w/ math topics
enrichment
activities

Percent of Students Whose Teachers had Access to

H Grade 4
O Grade 8

Software and Support in Using Computers in Mathematics in

52% 53%

2004-05

67% 65%

89% 90%

Professional

Software for

development on math instruction

computers in
math

Technical
support

35

W Grade 4
O Grade 8

Exhibit reads: In Connecticut, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 4 percent to
43 percent for the two grades and
three different activities.

Exhibit reads: In Connecticut, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 2
percent to 13 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Connecticut, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 52 percent to 90
percent.



Delaware: Technology for Mathematics Instruction
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Exhibit reads: In Delaware, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 8
percent to 43 percent for the two
grades and three different activities.

Exhibit reads: In Delaware, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 3 percent to 24
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Delaware, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 52 percent to 95 percent.



District of Columbia: Technology for Math Instructi on
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Exhibit reads: In District of
Columbia, the percentages of
fourth- and eighth-grade students
whose teachers used computers at
least once a week to develop
mathematics curricula or
assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 8 percent to
64 percent for the two grades and
three different activities.

Exhibit reads: In District of
Columbia, the percentages of
fourth- and eighth-grade students
who used computers at least once a
week to practice or review
mathematics topics, to extend
mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 10
percent to 34 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In District of
Columbia, the percentages of
fourth- and eighth-grade students
whose teachers had access to
professional development on
computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 60 percent to 72
percent.



Florida: Technology for Mathematics Instruction
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Exhibit reads: In Florida, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 15 percent to
51 percent for the two grades and
three different activities.

Exhibit reads: In Florida, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 4
percent to 49 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Florida, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 78 percent to 94
percent.



Georgia: Technology for Mathematics Instruction
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Exhibit reads: In Georgia, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 13
percent to 58 percent for the two
grades and three different activities.

Exhibit reads: In Georgia, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 5 percent to 39
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Georgia, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 67 percent to 94 percent.



Hawaii: Technology for Mathematics Instruction
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Exhibit reads: In Hawaii, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 2
percent to 44 percent for the two
grades and three different activities.

Exhibit reads: In Hawaii, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 1 percentto 7
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Hawaii, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 35 percent to 93 percent.



ldaho: Technology for Mathematics Instruction
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Exhibit reads: In Idaho, the percentages
of fourth- and eighth-grade students
whose teachers used computers at least
once a week to develop mathematics
curricula or assignments, to look up
mathematics information, or to present
mathematics concepts to students
ranged from 10 percent to 49 percent for
the two grades and three different
activities.

Exhibit reads: In Idaho, the percentages
of fourth- and eighth-grade students
who used computers at least once a
week to practice or review mathematics
topics, to extend mathematics learning
with enrichment activities, or to research
mathematics topics ranged from 1
percent to 36 percent for the two grades
and three different activities.

Note: Eighth-grade student data are
presented for students in their teachers'
least advanced mathematics classes.
Data for students in their teachers' most
advanced classes are similar (within 5
percentage points) except in using
computers to practice or review math.
Thirteen percent of students in their
teachers' most advanced classes used
computers to practice or review math.

Exhibit reads: In Idaho, the percentages
of fourth- and eighth-grade students
whose teachers had access to
professional development on computers
in math, software for math instruction,
and technical support in their schools or
districts ranged from 43 percent to 98
percent.



lllinois: Technology for Mathematics Instruction
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Exhibit reads: In Illinois, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 4
percent to 51 percent for the two
grades and three different activities.

Exhibit reads: In Illinois, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 1 percent to 17
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Illinois, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 41 percent to 94 percent.



Indiana: Technology for Mathematics Instruction

EDUCATIONAL TECHNOLOGY ACCESS AND INTEGRATION

100%
80%

60% -

40%
20%
0%

100%
80%
60%
40%
20%

0%

100%
80%
60%
40%
20%

0%

Percent of Students Whose Teachers Used Computers in
Mathematics Instruction at Least Once a Week in 2004—-05

0,
51% H Grade 4
1 25% 28% O Grade 8
To develop To look up math To present
curricula or information concepts to
assignments students

Percent of Students Who Used Computers at Least Once a
Week in 2004-05 to Learn Mathematics

33%
7 24%

11%

To practice or To extend To research
review math learning w/ math topics
enrichment
activities

Percent of Students Whose Teachers had Access to
Software and Support in Using Computers in Mathematics in
2004-05

79% 82%

949 98%

59%
54% W Grade 4

O Grade 8

Technical
support

Professional Software for
development on math instruction
computers in
math

43

8 H Grade 4
O Grade 8

Exhibit reads: In Indiana, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 8 percent to
51 percent for the two grades and
three different activities.

Exhibit reads: In Indiana, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 2
percent to 33 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Indiana, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 54 percent to 98
percent.



lowa: Technology for Mathematics Instruction
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Exhibit reads: In lowa, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 5 percent to
44 percent for the two grades and
three different activities.

Exhibit reads: In lowa, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 0
percent to 27 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In lowa, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 40 percent to 96
percent.



Kansas: Technology for Mathematics Instruction
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Exhibit reads: In Kansas, the
percentages of fourth- and eighth-grade
students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 9
percent to 44 percent for the two grades
and three different activities.

Exhibit reads: In Kansas, the
percentages of fourth- and eighth-grade
students who used computers at least
once a week to practice or review
mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 2 percent to 45
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their teachers’
least advanced mathematics classes.
Data for students in their teachers’ most
advanced classes are similar (within 5
percentage points).

Exhibit reads: In Kansas, the
percentages of fourth- and eighth-grade
students whose teachers had access to
professional development on computers
in math, software for math instruction,
and technical support in their schools or
districts ranged from 50 percent to 96
percent.



Kentucky: Technology for Mathematics Instruction
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Exhibit reads: In Kentucky, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 9
percent to 53 percent for the two
grades and three different activities.

Exhibit reads: In Kentucky, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 2 percent to 33
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Kentucky, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 56 percent to 97 percent.



Louisiana: Technology for Mathematics Instruction
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Exhibit reads: In Louisiana, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 21
percent to 53 percent for the two
grades and three different activities.

Exhibit reads: In Louisiana, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 5 percent to 46
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Louisiana, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 64 percent to 94 percent.



Maine: Technology for Mathematics Instruction
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Exhibit reads: In Maine, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 3 percent to
46 percent for the two grades and
three different activities.

Exhibit reads: In Maine, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 1
percent to 23 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Maine, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 31 percent to 94
percent.



Maryland: Technology for Mathematics Instruction
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Exhibit reads: In Maryland, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 10 percent to
60 percent for the two grades and
three different activities.

Exhibit reads: In Maryland, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 3
percent to 23 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Maryland, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 63 percent to 91
percent.



Massachusetts: Technology for Mathematics Instructin
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Exhibit reads: In Massachusetts, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 4 percent to
52 percent for the two grades and
three different activities.

Exhibit reads: In Massachusetts, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 3
percent to 17 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Massachusetts, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 47 percent to 92
percent.



Michigan: Technology for Mathematics Instruction
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Exhibit reads: In Michigan, the
percentages of fourth- and eighth-grade
students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 5
percent to 49 percent for the two grades
and three different activities.

Exhibit reads: In Michigan, the
percentages of fourth- and eighth-grade
students who used computers at least
once a week to practice or review
mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from O percent to 24
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their teachers’
least advanced mathematics classes.
Data for students in their teachers’ most
advanced classes are similar (within 5
percentage points).

Exhibit reads: In Michigan, the
percentages of fourth- and eighth-grade
students whose teachers had access to
professional development on computers
in math, software for math instruction,
and technical support in their schools or
districts ranged from 36 percent to 92
percent.



Minnesota: Technology for Mathematics Instruction

EDUCATIONAL TECHNOLOGY ACCESS AND INTEGRATION

Percent of Students Whose Teachers Used Computers in
Mathematics Instruction at Least Once a Week in 2004-05

100% -
80% -
0,
60% - 52% m Grade 4
40% - 30% O Grade 8
0,
2006 | 4% 59 10% 7%
0% - : - | ‘
To develop To look up math ~ To present
curricula or information concepts to
assignments students
Percent of Students Who Used Computers at Least Once a
Week in 2004-05 to Learn Mathematics
100% -
80% -
60% - H Grade 4
40% 1 24% . O Grade 8
20% - 11% 1%
0% | | B
To practice or To extend To research
review math learning w/ math topics
enrichment
activities

Percent of Students Whose Teachers had Access to
Software and Support in Using Computers in Mathematics in

2004-05
o, 99%
100% ) 95%
80% 70% G394
60% 450, 48% H Grade 4
40% O Grade 8
20%
0%
Professional Software for Technical
development on math instruction support

computers in
math

52

Exhibit reads: In Minnesota, the
percentages of fourth- and eighth-grade
students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 5
percent to 52 percent for the two grades
and three different activities.

Exhibit reads: In Minnesota, the
percentages of fourth- and eighth-grade
students who used computers at least
once a week to practice or review
mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from O percent to 24
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their teachers’
least advanced mathematics classes.
Data for students in their teachers’ most
advanced classes are similar (within 5
percentage points).

Exhibit reads: In Minnesota, the
percentages of fourth- and eighth-grade
students whose teachers had access to
professional development on computers
in math, software for math instruction,
and technical support in their schools or
districts ranged from 45 percent to 99
percent.



Mississippi: Technology for Mathematics Instruction
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Exhibit reads: In Mississippi, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 13
percent to 55 percent for the two
grades and three different activities.

Exhibit reads: In Mississippi, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 5 percent to 39
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Mississippi, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 49 percent to 91 percent.



Missouri: Technology for Mathematics Instruction
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Exhibit reads: In Missouri, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 13
percent to 50 percent for the two
grades and three different activities.

Exhibit reads: In Missouri, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 7 percent to 37
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Missouri, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 50 percent to 96 percent.



Montana: Technology for Mathematics Instruction
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Exhibit reads: In Montana, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 4
percent to 35 percent for the two
grades and three different activities.

Exhibit reads: In Montana, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from O percent to 26
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Montana, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 38 percent to 92 percent.



Nebraska: Technology for Mathematics Instruction
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Exhibit reads: In Nebraska, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 7
percent to 49 percent for the two
grades and three different activities.

Exhibit reads: In Nebraska, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 2 percent to 29
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Nebraska, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 46 percent to 98 percent.



Nevada: Technology for Mathematics Instruction
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Exhibit reads: In Nevada, the percentages
of fourth- and eighth-grade students
whose teachers used computers at least
once a week to develop mathematics
curricula or assignments, to look up
mathematics information, or to present
mathematics concepts to students ranged
from 2 percent to 50 percent for the two
grades and three different activities

Exhibit reads: In Nevada, the percentages
of fourth- and eighth-grade students who
used computers at least once a week to
practice or review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 2 percent
to 16 percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their teachers'
least advanced mathematics classes.
Data for students in their teachers' most
advanced classes are similar (within 5
percentage points) for computer use in
researching math topics. Nine percent of
students in their teachers' most advanced
classes used computers to practice or
review math. Seven percent of students in
their teachers' most advanced classes
used computers to extend math learning
with enrichment activities.

Exhibit reads: In Nevada, the percentages
of fourth- and eighth-grade students
whose teachers had access to
professional development on computers
in math, software for math instruction, and
technical support in their schools or
districts ranged from 65 percent to 97
percent.



New Hampshire: Technology for Mathematics Instructon
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Exhibit reads: In New Hampshire,
the percentages of fourth- and
eighth-grade students whose
teachers used computers at least
once a week to develop
mathematics curricula or
assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 3 percent to
49 percent for the two grades and
three different activities.

Exhibit reads: In New Hampshire,
the percentages of fourth- and
eighth-grade students who used
computers at least once a week to
practice or review mathematics
topics, to extend mathematics
learning with enrichment activities,
or to research mathematics topics
ranged from 1 percent to 12 percent
for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In New Hampshire,
the percentages of fourth- and
eighth-grade students whose
teachers had access to professional
development on computers in math,
software for math instruction, and
technical support in their schools or
districts ranged from 47 percent to
92 percent.



New Jersey. Technology for Mathematics Instruction
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Exhibit reads: In New Jersey, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 11
percent to 54 percent for the two
grades and three different activities.

Exhibit reads: In New Jersey, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 3 percent to 26
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In New Jersey, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 55 percent to 96 percent.



New Mexico: Technology for Mathematics Instruction

EDUCATIONAL TECHNOLOGY ACCESS AND INTEGRATION

100%
80%
60%

40% -

20%
0%

100%
80%
60%
40%
20%

0%

100%
80%
60%
40%
20%

0%

Percent of Students Whose Teachers Used Computers in
Mathematics Instruction at Least Once a Week in 2004—-05

1 44% H Grade 4
33% O Grade 8
21%
| 10% 9% 12%
To develop To look up math To present
curricula or information concepts to
assignments students

Percent of Students Who Used Computers at Least Once a
Week in 2004-05 to Learn Mathematics

1 W Grade 4
1 26% 20% O Grade 8
| ——
To practice or To extend To research
review math learning w/ math topics
enrichment
activities

Percent of Students Whose Teachers had Access to
Software and Support in Using Computers in Mathematics in
2004-05
89% 90%
65% 609

49%

41% W Grade 4

O Grade 8

Technical
support

Professional Software for
development on math instruction
computers in
math

60

Exhibit reads: In New Mexico, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 9
percent to 44 percent for the two
grades and three different activities.

Exhibit reads: In New Mexico, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 2 percent to 26
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In New Mexico, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 41 percent to 90 percent.



New York: Technology for Mathematics Instruction
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Exhibit reads: In New York, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 4 percent to
64 percent for the two grades and
three different activities.

Exhibit reads: In New York, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 3
percent to 21 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In New York, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 52 percent to 90
percent.



North Carolina: Technology for Mathematics Instruction
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Exhibit reads: In North Carolina, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 10
percent to 55 percent for the two
grades and three different activities.

Exhibit reads: In North Carolina, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 1 percent to 46
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In North Carolina, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 69 percent to 96 percent.



North Dakota: Technology for Mathematics Instruction
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Exhibit reads: In North Dakota, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 3
percent to 31 percent for the two
grades and three different activities.

Exhibit reads: In North Dakota, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from O percent to 18
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In North Dakota, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 44 percent to 98 percent.



Ohio: Technology for Mathematics Instruction

EDUCATIONAL TECHNOLOGY ACCESS AND INTEGRATION

100%
80%
60%
40%
20%

0%

100%
80%
60%
40%
20%

0%

100%
80%
60%
40%
20%

0%

Percent of Students Whose Teachers Used Computers in
Mathematics Instruction at Least Once a Week in 2004—-05

55%
1 H Grade 4
38%
1 25% O Grade 8
0, 0,

| 8% 14% 15%

To develop To look up math To present

curricula or information concepts to

assignments students

Percent of Students Who Used Computers at Least Once a
Week in 2004-05 to Learn Mathematics

] W Grade 4

35%
g 26% O Grade 8

] 15% 10%

6%
—1

To practice or To extend To research
review math learning w/ math topics
enrichment
activities

Percent of Students Whose Teachers had Access to
Software and Support in Using Computers in Mathematics in

2004-05
90% 90%

2% 69%

52% 479 W Grade 4

O Grade 8

Technical
support

Professional Software for
development on math instruction
computers in
math

64

Exhibit reads: In Ohio, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 8
percent to 55 percent for the two
grades and three different activities.

Exhibit reads: In Ohio, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 1 percent to 35
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Ohio, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 47 percent to 90 percent.



Oklahoma: Technology for Mathematics Instruction
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Exhibit reads: In Oklahoma, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from

10 percent to 44 percent for the two
grades and three different activities.

Exhibit reads: In Oklahoma, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 2
percent to 47 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Oklahoma, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 51 percent to 92
percent.



Oregon: Technology for Mathematics Instruction
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Exhibit reads: In Oregon, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 4 percent to
37 percent for the two grades and
three different activities.

Exhibit reads: In Oregon, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 1
percent to 11 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Oregon, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 41 percent to 95
percent.



Pennsylvania: Technology for Mathematics Instructia
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Exhibit reads: In Pennsylvania, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 7
percent to 53 percent for the two
grades and three different activities.

Exhibit reads: In Pennsylvania, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 1 percent to 41
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Pennsylvania, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 56 percent to 95 percent.



Puerto Rico: Technology for Mathematics Instruction
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Rhode Island: Technology for Mathematics Instructio
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Exhibit reads: In Rhode Island, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 3
percent to 48 percent for the two
grades and three different activities.

Exhibit reads: In Rhode Island, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 2 percent to 12
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Rhode Island, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 23 percent to 85 percent.



South Carolina: Technology for Mathematics Instrucion
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Exhibit reads: In South Carolina, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 11 percent to
58 percent for the two grades and
three different activities.

Exhibit reads: In South Carolina, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 3
percent to 42 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In South Carolina, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 63 percent to 93
percent.



South Dakota: Technology for Mathematics Instructian
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Exhibit reads: In South Dakota, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 7
percent to 50 percent for the two
grades and three different activities.

Exhibit reads: In South Dakota, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 1 percent to 36
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In South Dakota, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 40 percent to 92 percent.



Tennessee: Technology for Mathematics Instruction
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Exhibit reads: In Tennessee, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 13
percent to 48 percent for the two
grades and three different activities.

Exhibit reads: In Tennessee, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 4 percent to 38
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Tennessee, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 62 percent to 93 percent.



Texas: Technology for Mathematics Instruction
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Exhibit reads: In Texas, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 10 percent to
58 percent for the two grades and
three different activities.

Exhibit reads: In Texas, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 3
percent to 34 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Texas, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 67 percent to 96
percent.



Utah: Technology for Mathematics Instruction
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Exhibit reads: In Utah, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 6
percent to 50 percent for the two
grades and three different activities.

Exhibit reads: In Utah, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 1 percent to 30
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Utah, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 65 percent to 99 percent.



Vermont: Technology for Mathematics Instruction

EDUCATIONAL TECHNOLOGY ACCESS AND INTEGRATION

Percent of Students Whose Teachers Used Computers in
Mathematics Instruction at Least Once a Week in 2004—-05

100% -
80% -
54%
60% - W Grade 4
40% 30% O Grade 8
12% 0
20% -| 100 6%
0% - ‘ ] ‘
To develop To look up math To present
curricula or information concepts to
assignments students
Percent of Students Who Used Computers at Least Once a
Week in 2004-05 to Learn Mathematics
100% -
80% -
60% - W Grade 4
40% - O Grade 8
20% - 8% 49 6% 5% 1% 0%
0% | [ —
To practice or To extend To research
review math learning w/ math topics
enrichment
activities

Percent of Students Whose Teachers had Access to
Software and Support in Using Computers in Mathematics in

2004-05 949 97%
100%
80% 56% 57%
60% 43% 42% W Grade 4
40% O Grade 8
20%
0% |
Professional Software for Technical
development on math instruction support

computers in
math

75

Exhibit reads: In Vermont, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 1 percent to
54 percent for the two grades and
three different activities.

Exhibit reads: In Vermont, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from O
percent to 8 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Vermont, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 42 percent to 97
percent.



Virginia: Technology for Mathematics Instruction
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Exhibit reads: In Virginia, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 8 percent to
59 percent for the two grades and
three different activities.

Exhibit reads: In Virginia, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 2
percent to 37 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Virginia, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 74 percent to 97
percent.



Washington: Technology for Mathematics Instruction
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Exhibit reads: In Washington, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 4
percent to 54 percent for the two
grades and three different activities.

Exhibit reads: In Washington, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 1 percent to 21
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In Washington, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 41 percent to 94 percent.



West Virginia: Technology for Mathematics Instruction

EDUCATIONAL TECHNOLOGY ACCESS AND INTEGRATION

100%
80%
60%

40% -

20%
0%

100%

80% +

60%
40%
20%

0%

100%
80%
60%
40%
20%

0%

Percent of Students Whose Teachers Used Computers in
Mathematics Instruction at Least Once a Week in 2004—-05

1 H Grade 4
0,
. 34% 29% O Grade 8
0
| 14% 7% 11%
To develop To look up math To present
curricula or information concepts to
assignments students

Percent of Students Who Used Computers at Least Once a
Week in 2004-05 to Learn Mathematics

70%
55%
1 W Grade 4
1 O Grade 8
13%
7 ° 6% 4% 19
4 —
To practice or To extend To research
review math learning w/ math topics
enrichment
activities

Percent of Students Whose Teachers had Access to
Software and Support in Using Computers in Mathematics in

2004-05
89%

on 93%
87% 7%

88y 93%

W Grade 4
O Grade 8

Technical
support

Professional Software for
development on math instruction
computers in
math

78

Exhibit reads: In West Virginia, the
percentages of fourth- and eighth-
grade students whose teachers used
computers at least once a week to
develop mathematics curricula or
assignments, to look up mathematics
information, or to present mathematics
concepts to students ranged from 7
percent to 34 percent for the two
grades and three different activities.

Exhibit reads: In West Virginia, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to extend
mathematics learning with enrichment
activities, or to research mathematics
topics ranged from 1 percent to 70
percent for the two grades and three
different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced mathematics
classes. Data for students in their
teachers’ most advanced classes are
similar (within 5 percentage points).

Exhibit reads: In West Virginia, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 77 percent to 93 percent.



Wisconsin: Technology for Mathematics Instruction

EDUCATIONAL TECHNOLOGY ACCESS AND INTEGRATION

Percent of Students Whose Teachers Used Computers in
Mathematics Instruction at Least Once a Week in 2004—-05

100% -
80% -
60% - 49% W Grade 4
40% - O Grade 8
14% 21%
0% - ; ﬁ .
To develop To look up math To present
curricula or information concepts to
assignments students
Percent of Students Who Used Computers at Least Once a
Week in 2004-05 to Learn Mathematics
100% -
80% -
60% - W Grade 4
40% - 16% O Grade 8
0 12%
20% -
2% 1% 1% 1%
0w R —

To practice or To extend To research
review math learning w/ math topics
enrichment
activities

Percent of Students Whose Teachers had Access to
Software and Support in Using Computers in Mathematics in

2004-05
100% 89% 92%
80% 67% 65%
60% 43% 41% m Grade 4
40% O Grade 8
20%
0% ,
Professional Software for Technical
development on math instruction support

computers in
math

79

Exhibit reads: In Wisconsin, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 4 percent to
49 percent for the two grades and
three different activities.

Exhibit reads: In Wisconsin, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 1
percent to 16 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Wisconsin, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 41 percent to 92
percent.



Wyoming: Technology for Mathematics Instruction
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Exhibit reads: In Wyoming, the
percentages of fourth- and eighth-
grade students whose teachers
used computers at least once a
week to develop mathematics
curricula or assignments, to look up
mathematics information, or to
present mathematics concepts to
students ranged from 10 percent to
48 percent for the two grades and
three different activities.

Exhibit reads: In Wyoming, the
percentages of fourth- and eighth-
grade students who used computers
at least once a week to practice or
review mathematics topics, to
extend mathematics learning with
enrichment activities, or to research
mathematics topics ranged from 1
percent to 47 percent for the two
grades and three different activities.

Note: Eighth-grade student data are
presented for students in their
teachers’ least advanced
mathematics classes. Data for
students in their teachers’ most
advanced classes are similar (within
5 percentage points).

Exhibit reads: In Wyoming, the
percentages of fourth- and eighth-
grade students whose teachers had
access to professional development
on computers in math, software for
math instruction, and technical
support in their schools or districts
ranged from 51 percent to 95
percent.
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APPENDIX A
REPORT METHODOLOGY







NAEP Administration Data from 2005

This report presents data from the 2005 administraif the National Assessment of
Educational Progress (NAEP), which has trackedestuliarning since 1969. NAEP
assesses what the nation’s students know and canedeariety of subjects. Nationwide
assessments have been conducted since 1969;estak@dsessments have taken place
since 1990. In 2005, student performance in fowatid eighth-grade mathematics was
examined, along with performance in other subjédfsE=P additionally collected data
from teachers on their professional developmenbdppities, on their classroom
practices, and on their use of instructional tetbgy Teachers completed NAEP
surveys describing their use of technology in teaghnd learning of mathematics.

The NAEP online data reporting tool, called the NABata Explorer
(http://nces.ed.gov/nationsreportcard/nde/), wasl us examine data on topics of interest
to this report, including the availability of comtpus, software, and technical support in
schools; the use of technology in mathematics culrim planning; the integration of
technology into teaching and learning in mathensatiee availability of technology-
related teacher professional development in mattiesnand the use of technology in
classroom-based assessment. The Data Exploredpsotgacher response data as
percentages of students whose teachers have aogqessicular resources or use
particular practices. The Data Explorer providesient-level data because these paint
more accurate pictures of students’ educationalests than would teacher-level data.

Data were extracted for this report at the natidexa| and on a state-by-state basis.
The national-level data include information on egtiemal technology access and use
from all 50 states and the District of Columbia avete obtained by collapsing the state
jurisdictions on the NAEP Data Explorer for eachiatale. The individual state estimates
were extracted separately and used for both thigsesain the body of this report and the
section on each state’s educational technologysacamed integration in the state profiles.
Response categories indicating the frequency diht@ogy use were collapsed to reflect
weekly use of technology for math instruction, aategories indicating technology
access were collapsed to reflect the availabilityree computer for every four or fewer
students.

Elements for Individual State Profiles

Three sets of measures of educational technologgsaand integration are presented
in the individual state profiles. The data aboutadional technology access and
integration into mathematics classrooms were td@n the NAEP 2005 database that
was already described. Three graphs show the gageshof students in the fourth- and
eighth grades whose classrooms include accessltosanof technology in school year
2004-2005. The first graph shows the percentagstidénts whose teachers used
computers in mathematics instruction at least @naeek. The second graph shows the
percentages of students who used computers torneatrematics at least once a week.
The third graph shows the percentages of studemisevteachers had access to software
and support in using computers in mathematics.
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Exhibit A-1 . Educational Technology Access and Integration

Technology-
Related Activity

Teacher Use of Computers in Mathematics Instruction

Develop curricula
or assignments

U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Grade 4: Survey Question 9c.

Grade 8: Survey Question 8c.

Look up math
information

U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Grade 4: Survey Question 9b.

Grade 8: Survey Question 8b.

Present concepts
to students

U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Grade 4: Survey Question 9a.

Grade 8: Survey Question 8a.

Student Use of Computers to Learn Mathematics

Practice or review
math

U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Grade 4: Survey Question 8a.

Grade 8: Survey Question 7a.

Extend learning
with enrichment
activities

U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Grade 4: Survey Question 8b.

Grade 8: Survey Question 7b.

Research math
topics

U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Grade 4: Survey Question 8c.

Grade 8: Survey Question 7c.

Teacher Access to Software and Support in Using Com  puters in Mathematics

Professional
development on
computers in math

U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Grade 4: Survey Question 12.

Grade 8: Survey Question 11.

Software for math
instruction

U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Grade 4: Survey Question 11.

Grade 8: Survey Question 10.

Technical Support

U.S. Department of Education, Institute of Education Sciences, National Center for
Education Statistics, National Assessment of Educational Progress (NAEP), 2005
Mathematics Assessment.

Grade 4: Survey Question 10.

Grade 8: Survey Question 9.
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