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The impact of Education Technology
on Student Achievement:

What the Most Current Research Has to Say

Legislators, governors and other policymakers each year make difficult choices among attractive
educational improvement options. Whether they invest in class size reduction, teacher training,
early childhood education, or textbooks and tests turns on their estimate of the effectiveness of
these approaches.

The purpose of this briefing is to outline what we know about the impact of education technology
on learning and to identify resources for further study.

Research on the impact of technology on learning is in its infancy though we are beginning to see
solid work emerge. In this report we look at some large scale state and national studies as well
as some innovative smaller studies that provide visions for new uses of technology in learning
and instruction.

Research on Education Technology's Impact

Below we analyze the 5 largest scale studies of education technology to date. These studies were
selected for their scope, comprehensive samples, and generalizability to local, state, and national
audiences. We also include an evaluation of two smaller scale studies that point to the promise that
newer technologies currently afford.

The first study we analyze employed a statistical technique called meta-analysis to aggregate the
results of over 500 individual studies to draw a single conclusion. The second reviewed hundreds
of individual studies whereby the authors shed light on consistent patterns that emerged across stud-
ies. The third reviewed a partnership between Apple and five schools across the nation. The fourth
study reported the results of West Virginia's 10 year statewide education technology initiative. The
fifth assessed a national sample of fourth- and eighth-grade students using newer simulation and
higher order thinking technologies. The sixth and seventh reviewed two smaller scale studies that
show the promise of newer emerging technologies on student learning.

The intent of this document is to briefly summarize the positive and negative impact of
various technology studies on student achievement. More in depth information about several of the
studies reviewed within this briefing can be found by accessing this report at the Milken Exchange
Web site (www.milkenexchange.orq).

4
3



_...--- :_;---==-- --------,
'-----..7-'->,!:/<,-------2------

''-._-,,'s-...---1-'-'---%-'--

,,,-___ -,-,--_--:.--=

/---------

\\ >-------._----------------,-_-_,,

1 . Ku I i k-l-s-Mita---A-rib- -I ysTSTStady------------- --------------__\.__----------____.,-. ------ ----- - -,-- , , , \ --N,,,,--- -----,----..---, ----
---- -2-4 -----t ---------- -- / / )

-------;_.---___, Ts ,....

James Kulik (1994) usectr.:dr=research techniclue-talleckmetazandlysitosdggf6gmatethe-fifiClincis from;
-,'-' / .., .,---.2 I / ',----,?,----e-,-..(t>__----, \__----- \,.. -.- -..., \ ......,

more than 500 incliviClual-fesearcWstuclies'f computer=basediiinction':-Computer-bbse_d'instruc=;\, . .,

tion individualizes the edueationalzProcesstOcciiii'l'inoddte the-neeqs, .interests,\pr&livities, \'/ Nxi( > V )-'7.-\/ . / ,,, - , ---,/ .:,..., -p. \ ./.,..:, .,
current knowledge and-letirning/tyles of the student/:-CompLiterbasedinstiiktiorr-software \consists -,\-, ,

:', '''.?`--) /--- )-± ' \:' )
--- ,,,,,,,; , N

of tutorial/drill and/practice"-and more/recently-Integrated Learning Systems. KOlik drew several',,,\,.1k, .
/ ,,, / ".

conclusion from-'his 1994/work:''t-,/ ' 5''- ' - \ \
-.__,/ \,-- / '-',--.,--' -,-/'

/4
PositiveFindings /7

1 \\-

/ / / / ,-, ''-.. -\ `---\,

/ \ / ° / )9
, ./"--

fp Oh average; stti dents who used computer-based instruction scored af-the_64th)p\ercentile on \
r N/ / \ --, \/ /tests or ,:ichtevement comparJdoto st/dents in the co/ntrottonditions without cOmputers who

i / scorecat the'50th)p4e/rcentile /--., I

Students learn more ib-less time when they receive tomputer-ba'sed i \nS'truction.
/ \/ 1 ----- -,, , .._ i,

1

\:L.,ii,iL,,,J

Stu/dents like their classes more and evelop-more,positi6 attitudes whenItheir_classes,inclu-cle)-
-.'-:--- __.-- ----- U---/5 \

computer-based instruction/. / --Tr:
/ / 1

,

I

1

)

Nt\gaIive Findings

Computers did not

\ Bangert-Drojwns,
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Cohen & Dacanay (1991)
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\\\ Hartley (1978)
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\C Kulik &J. Kulik (1986).;
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J. Kulik, C. Kulik, &
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Roblyer (1988)\NN
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SecOndary

Elementap,/ & Secondary S\chool

Health Professions Education

Elementary & Secondary Math
\L

Higher EduccitiOn_& Adult Training

Adult Education

Elementary

Elementary

Elebentary toi Mult Education

Niemiec, & Walberg (1985) Special Edudition

Willett, Yamashita, & Anderson--(1983)-Pre-College Science
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of Studies overrControl
Analyzed Group
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48

82
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2. Sivin-Kachala's Review of the Research

Jay Sivin-Kachala (1998) reviewed 219 research studies from 1990 to 1997 to assess the effect
of technology on learning and achievement across all learning domains and all ages of learners.
From his analysis of these individual studies he reported the following consistent patterns:

Positive Findings

o Students in technology rich environments experienced positive effects on achievement in all
major subject areas.

o Students in technology rich environments showed increased achievement in preschool through
higher education for both regular and special needs children.

o Students' attitudes toward learning and their own selkoncept improved consistently when
computers were used for instruction.

Inconclusive Findings

o The level of effectiveness of educational technology is influenced by the specific student
population, the software design, the educator's role, and the level of student access to the technology.

3. The Apple Classrooms of Tomorrow (ACOT)

In their evaluation of the Apple Classrooms of Tomorrow, Baker, Gearhart, and Herman (1994)
assessed the impact of interactive technologies on teaching and learning in five school sites across
the nation (e.g., California, Tennessee, Minnesota, and Ohio). The goals of ACOT were to encour-
age instructional innovation, and to emphasize to teachers the potential of computers to support
student initiative, long-term projects, access to multiple resources, and cooperative learning. Over
the course of the five year initiative, comparisons were made of a) ACOT students' basic skills
performance to nationally reported norms, b) ACOT students' progress and achievement over time,
and c) ACOT teachers' teaching practices.

Positive Findings

o The ACOT experience appeared to result in new learning experiences requiring higher level
reasoning and problem solving, although the authors claim this finding was not conclusive.

o ACOT did have a positive impact on student attitudes and did have an impact on changing
teacher teaching practices toward more cooperative group work and less teacher
stand-up lecturing.
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5. Harold Wenglinsky's National Study of
Technology's Impact on Mathematics Achievement

Harold Wenglinsky (1998) assessed the effects of simulation and higher order thinking technologies
on a national sample of 6,227 fourth graders and 7,146 eighth graders mathematics achievement
on the National Assessment of Educational Progress. Wenglinsky controlled for socioeconomic
status, class size, and teacher characteristics. Thus, all relationships between technology and
educational outcomes reported represent the value added by technology for comparable groups of
students with comparable teachers in comparable class sizes. Wenglinsky found:

Positive Findings

o Eighth-grade students who used simulation and higher order thinking software showed gains
in math scores of up to 15 weeks above grade level as measured by NAEP.

o Eighth-grade students whose teachers received professional development on computers
showed gains in math scores of up to 13 weeks above grade level.

o Higher order uses of computers and professional development were positively related to
students' academic achievement in mathematics for both fourth- and eighth-grade students.

COMPUTER USE

mainly for math/
learning games

Grade Mabh

Teacher technology
TRAINING

Higher math
ACHIEVEMENT

More positive school
CLIMATE

COMPUTER USE

mainly for
simulations and

applications

@rade Math

Teacher technology
TRAINING

Higher math
ACHIEVEMENT

More positive school
CLIMATE

SOURCE: Educational Testing Service, "Does it compute?" an analysis of 1996 National Assessment of Educational Progress.
".0
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( Recent advances in networked technologies are makin/g working on a computer a social ana \
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/ / .
,,, i1 A Intentional Learning/Environmenti(C-SILE);-the_most widely studied collaboititiricomputer_oPplica-U- \
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I ( /\/ r-,3--- ,said' and written Over time on icomPuters. CSILE students ask questions, searCh, for other students',"

/ 1 ,''

11

answers to their fquestions, comment on and review other students' work, andlhen restructure \Ind._
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Il /

\ /
/ ,..,^

1

1

\

A \
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CSILE students,surpass student's in control classroqms on measures of depth of understanding,
/reflection, and ars-o-on stanCla4zed reading, language, and vocabulary tests.

o CSILE maximizes student reflectiOn and-encourages progressive thought _ taking-multiple--
perspectives, and independent thinikng.

1

1 .0

0.0 1--
Expectations for

Knowledge Growth

CC

0

".1

Eitpth-'6f --Identifying Conceptual \

Expections,

Source: Scardamalia, M., & Bereiter, C.: CSILE-Learning Gains\ (1996)
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7. The Learning and Epistemology Group at MIT

Seymour Papert, Mitchel Resnick, Yasmin Kafai, and Idit Harel have employed learning by design
principles to educational technology by having students become creators and designers of educa-
tional software. These researchers use the computer as the machine to be acted upon and students
as the actors. Thus, children learn through design activities by programming computers to create
applications that other children use and learn from.

Research by Idit Harel (1988; 1991) introduced Logo programming to design software to teach
fractions to younger students. Students had to structure their computer program, maintain connec-
tions beiween content and functionality, and design the user interface and activities. In addition,
students needed to consider different ideas about how to teach fractions to younger students.
Harel's research demonstrated that:

o Students who designed fraction software for other students using Logo learned fractions better
than students taught fractions using conventional methods.

o Students who used Logo to design software learned Logo better than students who received
Logo programming instruction only.

Conclusion on Impact and Effectiveness

These studies show that in over 700 empirical research studies, in the study of the entire state of
West Virginia, in a national sample of fourth- and eighth-grade students, and in an analysis of newer
educational technologies that students with access to

(a) computer assisted instruction, or

(b) integrated learning systems technology, or

(c) simulations and software that teaches higher order thinking, or

(d) collaborative networked technologies, or

(e) design and programming technologies,

show positive gains in achievement on researcher constructed tests, standardized tests, and
national tests.

1 0
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