
Realizing the Potential 
of Educational Technology

Educational technology has reached a
turning point: from exotic curiosity to useful

tool for improving curriculum and
instruction.

GILBERT VALDEZ

Misha Miller, a 5th grader at Bloommgton. Minnesota's Normaldale Hills Elementary 
School, shou-s that she has sohvd the first LOGO challenge cf the day

M any educational leaders be 
lieve that "the drive to inte 
grate computers into every as 

pea of education has lost much of its 
climbing power . and progress is 
largely stalled on a plateau Some 
experts blame the "stall" on lack of 
developmental research, equipment, 
and quality software.'

The "experts are wrong A growing 
body of evidence suggests that 1985- 
86 is a turning point school year in 
which educational technology has 
moved from a curiosity to a useful tool 
that will help schools provide better 
curriculum and instruction. After sev 
eral years of decision making based on 
technological biases and hunches, 
educators have access to the first gen 
eration of legitimate research and 
analysis of trends in educational tech 
nology. Although it is less easy to 
document, 1985-86 may also become 
known a^ the year in which extreme 
claims technology totally replacing 
teachers, on the one hand, or being 
just another fad. on the other have 
been replaced by a more balanced 
understanding of what technology can 
and cannot do. This year may also 
mark the departure from the overem 
phasis on programming in favor of 
broad-based use of technology in 
many subject areas to enhance think 
ing and learning. To accomplish this, 
educators are moving toward flexible 
"utility software" word processors, 
spreadsheets, and databases to 
match the technology to their own 
creativity
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Recent advances in educational 
technology have moved the media be 
yond passive modes, such as instruc 
tional television, hlms, and first-gen 
eration computer courseware, to in 
teractive technologies that address in 
dividual interests and needs. When 
linked to satellites and other telecom 
munication devices, for example, utili 
ty courseware, two-way television, in 
teractive video disks, and electronic 
databases can dramatically reduce 
communication distances and open 
opportunities for accessing interna 
tional information

Also new, the simultaneous use of 
multiple technologies such as the 
computer and video disk or videotape 
used interactively can improve com 
puter-alone applications Sophisticat 
ed video disk programs, now used by 
business, give schools a vision of what 
will be possible when they decide to 
use these technologies in combina 
tion Minnesota Technology Demon 
stration Sites, for example, are finding 
numerous applications for computers 
linked to two-way television at several 
remote locations

Technological Turnaround
Evidence for a technological turn 
around comes from several sources 
First, the equipment found in schools 
is increasing Henry Jay Becker of the 
Center for Social Organization of 
Schools, Johns Hopkins University, 
extrapolates in his 19HS survey of 
2,300 public and private schools that 
there are one million computers in 
American elementary and secondary 
schools. Most elementary schools have 
five or more computers, and half of all 
high schools have IS or more comput 

ers One-fourth of the nation's school 
teachers over SOO thousand are us 
ing computers The number of com 
puters in schools has quadrupled in 
the last two years The best projections 
are that there will be 3 million com 
puters in elementary and secondary 
schools by 1990 even given the na 
tional decline in the purchase of per 
sonal computers -

Second, use of technology is enter 
ing a new era for schools because 
research shows that computer-assisted 
instruction achieves positive results A 
number of major studies* document 
the following results

1. Computer instruction that assists 
teachers enables students to learn 10 
to -40 percent more in a given time if 
objectives are specifically defined, ap 
propriate software is provided, and 
students are given 12 to 20 minutes of 
quality computer-assisted instruction 
four times a week

2. Students' long-term retention 
rates following computer assisted in 
struction are at least equal to and often 
better than those for conventional in 
struction.

3 When computer-assisted instruc 
tion supplements the curriculum, stu 
dents have higher or equallv positive 
attitudes toward school

Other studies supporting computer- 
assisted instruction are equally persua 
sive. The Arkansas Commission on 
Microcomputer Instruction recently 
completed the "Instructional Micro 
computer Project for Arkansas Class 
rooms." In this exceptionally well- 
designed study involving 212 experi 
mental classes, researchers found 
that students using computer-assisted

instruction gained an additional 24 to 
29 percent of a year's growth in read 
ing, mathematics, and language arts 
after a year, over students in control 
groups with similar backgrounds In 
addition, the equipment was cost 
effective only $100 more per student 
per year amortized oxer a five-year 
period.'

Newer uses of technology that mir 
ror problem solving and enhance 
thinking skills are giving students the 
skills they need for optimal employ 
ability in an information age Eighty 
percent of students currently in school 
will technologically manipulate infor 
mation in their work by the year 2000 
Thus. Minnesota educators believe 
that learning to use computer utilities 
and databases should be given high 
priority The Department of Educa 
tion's recent publication. Information 
Tedmology Learner Outcomes, sum 
marizes what they believe students 
will need to function in this emerging 
society and expresses their concern 
for attending to the technological im 
plications of group processes, ethics, 
aesthetics, communications, and rapid 
changed

Creative Use of Utility 
Equipment
The significance of utility software is 
highlighted in Electronic Learning's 
ideal school software library, in which 
the first eight of tine ten top selections 
are examples of utility software that is 
not content specific." Curriculum de 
velopment projects at some Minnesota 
Technology Demonstration Sites have 
shown that manv of the best applica 
tions of technology are those in which 
creative elementary and secondary
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"Educators are moving toward flexible 
'utility software'—word processors, 
spreadsheets, and databases—to match 
the technology to their own creativity.'

Margrel Ogren, 3rd grade teacher at Harriet Bishop Elementary School in Rochester, 
Minnesota, imrks u-ithjoanne Mclonghlen and Christopher Hailing

school teachers are using word pro 
cessors, spreadsheets, graphics gener 
ators, journalism tools, sensors, and 
databases to develop challenging cur 
riculum These applications from 
curriculum in school health practices 
to refined laboratory and historical 
simulations will be demonstrated at 
a "Technology Supports the Curricu 
lum" conference, 2-4 October 1986 in 
Bloomington, Minnesota.

Content Software
While many educators believe that 
utility applications offer the most po 
tential, significantly improved content 
courseware is also increasingly avail 
able For example, Story Lords, a read 
ing series developed by the Wisconsin 
Department of Education, integrates 
high-quality software into the curricu 
lum, making learning theory and con 
tent objectives as well as meeting the 
needs of students primary consider 
ations."

Numerous commercial developers 
are giving similar attention to learning 
theory and specific curriculum objec 
tives. Software is being produced in 
areas that have been virtually ignored 
in the past The Educational Software

Selector," published by Educational 
Products Information Exchange, indi 
cates that logic/problem-solving pro 
grams increased by 90 percent (to 
about 90 programs) and fine arts pro 
grams increased by 46 percent (to 
about 150 programs).

Challenges and Issues
A 1982 survey reported that school 
programming courses used over half 
of the computer time available 9 If we 
are honest with ourselves, we will 
admit that programming was able to 
grab such a large share of scarce tech 
nological resources because educa 
tors, not knowing what else to do with 
the machines, wanted to quarantine 
them until they felt they would not 
harm the rest of the curriculum. Thus, 
computers were restricted to use by 
students and teachers with the mathe 
matical skills to learn in a systematic 
and linear style

To ensure that computer use will 
not remain the exclusive prerogative 
of mathematically talented teachers 
and students, all teachers will need 
adequate inservice training in the use 
of technology To date, we have not 
demonstrated the manv wavs technol 

ogy can make a teacher's job easier 
and more rewarding by increasing the 
educational performance of students. 

Whatever the constraints, however, 
there is compelling evidence for be 
lieving that educational technology is 
getting off its hands and knees and 
learning to walk. Many of us believe 
that technology is not "stalled on a 
plateau, but it is developing a more 
stable base. As a learning tool, it will 
prove to be as important for certain 
tasks as textbooks and blackboards CD
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