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H.R. 3750, THE COMPUTER LITERACY ACT, AND
H.R. 4628, THE NATIONAL EDUCATIONAL
SOFTWARE ACT

TUESDAY, JUNE &5, 1984

HousE oF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY,
Washington, DC.
The subcommittee met, pursuant to call, at 9:45 a.m., in room
2325, Rayburn House Office Building, Hon. Doug Walgren (chair-

man of sutcommittee) &remdmg
algren, Mr. Mineta, Mr. Brown, Mr.

Members present: Mr.
Valentine, and Mr. Bateman.

Mr. WALGREN. Let us come to some kind of general order.

Computer technology, as most in this room know, penetrates
nearly every nook and cranny of our lives and because the comput-
er is a general purpose device for processing information, there are
few areas of human endeavor which cannot be enhanced throuﬁl;
theuseofthatmachine.Whatwewillconsidertodayisuseoft
computer in the classroom as an instructional tool.

According to an October 1983 survev, there are about 350,700
microcomputers in use in our schools, suggesting that aprroximate-
ng4,000 schoois are now using microcomputers for use in the
classroom. However, numerous orﬁanixat.ions, individual teachers,
administrators and parents, as well as the media, have pointed to
thﬁ xfx:ny problems involved with bringing computers to the
schools. :

First, the limitations of the educational software now available
are substaatial. Last year, Secretary Bell, in testimony before the
Ir.vest.i%auons and Oversight Subcommittee of the Science = |
Tlechno ogy Committee, characterimdmtggay’s softwure ash;‘:ix v
electronic page-turning programs.” ough progress i et
made in learning, cognition, and psychology research, little of
findings have found their way into commercially available educa-
tional products.

We are in that sense about.through our basic research to find
knowledge that will literally explode in the educational area
through the use of computers in the near future.

Second, although our children may be computer whizzes, the
other side of that coin is that they have in many cases outpaced
their teachers and their parents, and the problem of keeping teach-
ers up with students in this area will be certainly a major chal-
lenge to our educational system. If we fai} in that, the potential of
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this new technology certainly will not be realized to the degree
that we would hope.

There is evidence that the haves are doing better than the have-
nots, and particularly so when it comes to computers. About 60 per-
cent of the poorer schools have no computers at all, whereas some
75 percent of those schools that we would classify as the richest in
our society do have access to computers for student use.

There is also evidence that poorer schools are more likely to use
the computers as simile drill and practice machines instead of in-
tegrating them into the broader c&ssroom curriculum. The prob-
lem of balance in our system and being sure that each of the stu-
dents that come through our society have the maximum opportuni-
ty to develop is one that we should certainly be concerned about.

The committee has before it two proposed bills which address
these issues: H.R. 3750 and H.R. 4628. They have each been consid-
‘ered and marked up by the Committee on Education and Labor,
and with referral to the Science and Technol Committee. We
will be particularly interested in hearing as fulj comment as we
can on those bills. Our witnesses' views of the need for teacher
training, the need and the proper relaiionship between the Federal
Government with respect to both hardware and software and how
these proposed pieces of legislation meet and balance those needs.

I would like to turn to the gentleman from California, Mr.
Mineta, for any cpening comments he might wish to make.

Mr. MiNeTA. Thank you, Mr. Chairman.

I would like to thank our distinguished colleagues for appearing
today on this panel. I am a cosponsor of the Comsmt‘.er Literacy Act
and welcome the attention being paid to this bill as well as to the
legislation to establish a National Educational Software Corpora-
tion.

Mf; co ional district includes a part of Silicon Valley where
much of the high tech industry was pioneered and remains today. I
can readily remember when Silicon Valley was mostly farmland
and scientists and entrepreneurs worked from their kitchen tables
and their zarages. It wasn’t until the 1960’'s—just 20 years ago—
that semiconductor research stopped being rare and arcane.

This makes me keenly aware of just how rapidly the computer
industry has developed in this country. Moreover, acause I spend
a considerable amount of time visiting many of the high tech firms,
I am constantly made aware that a new generation of equipment is
in the offing with capabilities almost beyond our imagination.

Given this rapid rate of development, however, it is not incon-
ceivable that progress in the industry would outpace the skills and
talents of potential users. With the kind of incentives set forth in
the .egislation under consideration today, we would be building on
a natural link between education and technology.

Age-old classroom subjects such as reading, math, science, and
even logic can be taught in new and creative ways. Simultaneously
accessibility to computers demystifies them and makes them less a
novelty and more a normal and natural toci for learning and for
workingl;eln the long run, we would be preparing the next genera-
tion to be at ease with computers, to realize their potential and to
+  ome new technology with all its promise and rewards.
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Again, I thank my colleagues for appearing before this commit-
tee toda)y and thank you for the chance to express my thoughts.

Mr. WALGREN. Thank you, Mr. Mineta.

We welcome today three Members of Congress who have a long
and internal interest in education and pasticularly the cutting
edges of education: Tim Wirth from Colorado; Al GGore from Ten-
nessee; and Tom Downey from New York. I know that all of you
have worked in concert and we salute the progress that your legis-
lation has made thus far, each of your individual pieces of legisla-
tion, and want to work with you to iry to give some life to what
can be done in this area.

So we welcome you to the committee. I dor’t know how they set
the order, it probably doesn’t matter, so w.iy don't we start with Al
at the outset. If you would like to proceed.

STATEMENT OF HON. ALBERT GORE, JR., A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF TENNESSEE

Mr. Gore. Thank you, Mr. Chairman.

As a fellow member of this Science and Technology Committee, I
am grateful to you and this subcommittee for holding this hearing
and I am grateful for Mr. Mineta’s attention and comments this
morning as well.

I believe we must rapidly accelerate the speed with which our
f'oung ple are learning to use computers and using computers to
earn rdware must be placed in the schools, adequate training
must be provided to teachers, and a whole new generation of com-
puter educational software must be developed to adequately inte-
srate this new technology into all curricula.

I believe that my bill, which establishes a National Computer
Educational Software Corporation, and those of my colleagues, Mr.
Wirth and Mr. Downey, will help accelerate this transition. The
result should be improved education opporiunities for all students,
regardless of economic status, enhanced job prospects for our young
people entering a rapidly changing economic environment, and a
national improvement in productivity and international competi-
tiveness.

The potential for computers to improve education is enormous—
more dramatic than any invention since writing. Yet that potential
is not being met today. Last September the Science and Technol
Subcommittee on Investigations and Oversight, which I chair, held
2 deys of hearings on the issue of computers in education and I
would like to share with this subcommittee copies of the heari
record that we compiled back in September, and what we learn
during those hearings was extremely interesting.

Basxcalg‘, there are three problems. They are fairly well known
by now. The first is that the hardware is not yet -videly available
in the schools, especially in the lower , and that equipment
which is available is not equitably distributed.

Second, teachers are not being adequately trained in how to use
coml;:uters and to plan for their integration into standard course
work.

Third, and in my view most importantly, high-quality education-
al software iz almost nonexistent in our primary and secondary
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gchools. It is this third problem that H.R. 4628 is designed to ad
ress. :

M{ bill does not address the first two problems. The first tw«

roblems have to be solved and my colleagues, Mr. Wirth and Mr

wney, have imaginative approaches which I recommend to the
subcommittee on those matters.

The third problem, involvini high-quality educational software.
is the part of the problem which my bill seeks to address.

The Secretary of Education, Dr. T.H. Bell, made perhaps the
most revealing statement during our hearing on this issue. He tes-
tified that practically all of the educational software now available
consists of no more than electronic page—tuming exercises, low-
level, drill-and-practice programs; that many academic disciplines
have virtually no software programs; and t incompatibility of
different software and hardware language systems threaten any
improvement in what is acknowledged to be a haphazard use of
educational computer tools.

Secretary Bell followed up with a letter this year, which I will
provide to the subcommittee, where he says, “I am extremely con-
cerned about the current computer learning programs and the poor
quality of computer software now available.”

Now the administration, I am sure, will be expressing a some-
what different view in line with its general approach on issues of
this kind, but I want the subcommittee to be fully aware that at
the time they looked at this problem closely, they were certainly
acknowledging that there is an extremely serious problem which is
not being solved and which should be involved. Further complicat-
ing this probiem is the widely diffused uneven marketplace which
is essentially made up of thousands of necessarily unconnected
local school systems.

Local educators and administrators are legitimately wary of in-
vesting large sums of local school budgets in computer technology,
ouly to discover that the only software available is the lowest
common denominator. Different brands of hardware—with com-
pletely different operating system languages—are often found even
within the same school. a result, where good programs exist, it
is difficult and expensive to translate them into different formats.

An administration spokesman recently attemrted to restate Sec-
retery Bell's eloquent description of this problem, saying that if
there is a problem. that the Government already has the tools to
stimulate more software production.

Mr. Chairman, if that is the case, I ask the administration,
“Where is it?”" It is certainly not in the Memphis, TN, school
system, where school administrators are scr:ring together a budget
for computers, but complain that high-quality teaching software
simply is not available. It is not to be found anywhere else in Ten-
nessee, either. And the whole country faces the same problem.

Simply put, our schools are being swept up in a tidal wave of
technology without any idea of how to make wise use of it.

Mr. Chairman, my bill is designed to make a modest but hopeful-
ly a siﬁniﬁcant improvement in the availability of educational soft-
ware. It estabiishes a National Educational Software Corporation,
made up of Government and private corporate and institutional
representatives. The corporation would have the authority to pro-
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- the Massa husetts

o

vide venture capital support to high-quality, interactive education-
ai software pmjects which have great promise but inadequate pri-
vate funding.

These software ventures would be expected to provide the corpo-
ration a return on its investment, with profits made available for
new projects. In that regard, we would expect the government sup-
mr(t) io set up the corporation—with $15 million in H.R. 4628—to

me a revolving fund and essentially have a zero cost.

The educational benefit from this modest investment should be
enormous, in the form of innovative new computer tools for teach-
ers and students throughout the country. Eventually, cver a long
period of time, the marketplace will sort out this problem. The
question facing this subcom:nittee and this Congress is whether or
not the benefits to the Nation of accelerating the transition and
cpeading up the time at which these new educational software pro-
grams become available is a desirable national goal.

In light of our Nation’s extreme interest in rapidly improving
our educationsl system, I think clearly the goal is worth the effort.
The corporation envisioned in m bil)l’.is based on a model begun
several years ago I)Iy the Massachusetts Legislature, which set up

echnology Development Corp. to stimulate new
high techrology companies and new ventures in that State. The
Massachusetts corporation has been a phenomenal success, with 22
profitable projects out of 22 ventures. onrked closely with one of
the original board members of the corporation, Joe B. Wyatt, who
is now chancellor of Vanderbilt University in Nashville, to develop
H.R. 4628, the bill now before this committee.

We have a sound precedent for a modest Government particiga-
tion in what is essentially a private undertaking. The Massachu-
setts success story is documented in our subcommittee report, and I
epciourage the members of this subcommittee to review that mate-
rial.

Finally, let me review the relevant points in this discussion:

One, computers have an enormous potential for improving educa-
tion, but there is a severe lack of availability of high-quality, inter-
active computer educational software.

Two, the market system to develop educational software is labor-
ing under circumstances which make widespread development of
new high-quality software difficult if not impossible in the short
term.

Three, Federal support to software publishers in the form of
grants or contracts has many flaws—lengthy startup problems and
other bureaucratic roadblocks which stifle private software produc-
tion.

Four, HR. 4628, which establishes a Natioral Computer Educa-
tional Software Corp., has a sound, successful precedent in the
Massachusetts Technology Development Corp., as a modest ap-
proach to stimulating private investment in technology.

Mr. Chairman, I look forward to working with you and the mem-
bers of the subcommittee to carefully examine the issues surround-
ing comiputers in education and loog forward to working with you
to solve these problems and I appreciate your attention this morn-
ing.

Mr. WaLGreN. Thank you very much.
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STATEMENT OF HON. TIMOTHY E. WIRTH, A REPRESENTATIVE IN
) CONGRESS FROM THE STATE OF COLORADO

Mr. WirTH. Thank you very much, Mr. Chairman.

I have a statement which I would like to submit in full in the
record, if I might.

Mr. WaLGrREN. Without objection.

Mr. WirTH. I am delighted to be here this morning with my dis-
tinguished eolleagues and you and Crgﬁmssman Mineta, who have
sponsored H.R. 3750 which is endo by the American Associa-
tion of School Administrators and the Rural Education Association.
I need not tell you about the rapidly c ing nature of our econo-
my and the expectations that we have in the future for the partici-
pation of young people in that economy and the training that they
need.

Unhappily, we are seeing a generation for the first time in our
Nation's history that is less literate than its parents, less capable
of manipulating ideas and numbers, and the two pieces of legisla-
tion before you will attempt to address that severe probiem.

Let me discuss briefly H.R. 3750 and the substance of that leyis-
lation.

Essentially, there are three titles to the legislation, one on the
supply of hardware to schools; second, the training of teachers; and
third, the software issue.

On the first, as you pointed out i&gour opening statement, there
are currently approximately 325, computers in the Nation's
public schools. If we were to have available to every student in the
country one-half hour per zay of computerized instruction, comput-
er-related instruction, we would need four million computers in the
Nation's schools, or approximately 12 times the number we have
today, and that is just for a formai. identified one-half hour.

If, in fact, we wanted to have available to students the ability to
have computers there to use in off heurs, to use in study-hall time,
to use after school, 4 million computers would not I-agin to do the
job. Four million provides just one-half hour per day instruction for
the students in the Nation's public school system. In addition,
unless we move aggressively, we are gqing to see increasingly a gap
between rich and poor, an information gap and an education gap
that has haunted our country for too long, which is being exacer-
bated by the policies of the administration and which will make
young people in this country even less capable of participating in
our economy and in our society as a whole.

So the first title is focused on providing that kind of hardware
that is necessary to meet the educational needs and to help to
bridge that critical gap between the rich and poor.

The second title of H.R. 3750 goes back to the history that we
bitterly learned during Title I of the sixties. I had the privilmf
managing that program for 2 years in the old Department of .
As we evaluatedrmt program, it was clear that as all kinds of
teaching technology was comin%hinto the Nation's public schools,
we didn’t know how to use it. There were warehouses filled with
projectors and audiovisual aids purchased with title I funding, but
the curriculum had not been developed and teachers had not been
trained to take advantage of these new technologies.
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Title II of this bill is built upon that bitter lesson and built upon
what we learned how to do during the sixties: to train and retrain
teachers. We do know how to train and retrain teachers and that is
what title II of the legislation is focused on.

I see we have a high-tech operation going this morning in terms
of the sound system as well.

The third title addressed by Mr. Gore in his imaginative bill,
H.R. 4628 is sddressed in Congressman Downey’s and my title III,
and it seems to me there is a way to put the two together. On the
software issue, we focused on use of the National Institute of Edu-
cation through contracts to evaluate the availability of software
and availability of computer systems so we don't reinvent the
wheel. There is a centra! body of knowledge as to what works and
what doesn’t work.

I will touch upon what I think are the four main issues raised in
the legislation.

First, the socalled Apple bill which may be before the Congress
in the conference report in the Committee on Ways and Mcans.
The Apple bu!, through tax credits, allows school systems to have
available to them computers. That does not address the problem of
rich and poor. It really focuses on the funding and the tax rredits
on schools from more affluent districts. That is the ‘undamental
problem with the Apple bill.

The second issue raised is why doesn't the present math and sci-
ence education legislation do the job. As you will remember, that
gislation was by this committee and the Committee on

ucation and Labor last year and awaits the movement in the
Senate to realize the virtue of that legislation. Unhappily, that bill
allocates only $56 million to this issue and is fundamentally a sci-
enc': and math education bill and does not go into the issue of com-
puters.

Third, the administration’s position will be. “I am sure this is im-
portant, but let’s not do it now.” Let me again remind the commit-
tee that if in fact we took just a small percentage of the amuunt of
money that this administration is spengxg on antisatellite warfare
and ballistic missile defense, Star wars, a small percen of that
money and invested it in our young people, we would be far ahead
of where we are today.

It seems to me that we have to dismiss once and for all the non-
sensical argument that “This is important, but let's not do it now.”
There is an argument raised relating to the National Institute of
Education writing the software or getting into the publishing busi-
ness. The NIE charter is clearly one of evaluating all kinds of ma-
terials, alé kinds of curriculum. That is what the NIE in part was
set up to do.

In our legislation, H.R. 83750, we are nat asking the NIE to get
into the software publishing business, but rather through contract
to make available the kind of evaluation that can be used by school
systems that would be done in the private sector, but the funding
for that would be made available by contract from NIE. So it seems
to me the argument that what we are doing is competing with the

ublishing business and getting the government into the Fubliahing
usiness is not borne out by a careful reading of the legislation.

11



I appreciate being here with my two colleagues, Mr. Gore and
Mr. Downey. We have been working together on the legislation and
look forward to working with you and hope that we can expedite
movement of this.

[The prepared statement of Mr. Wirth follows:]
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Mr. Chairman: i would first like w0 thank you and the members of your subcommittec for
holding this hearing on the ¢ .~ uter Literacy Act of 198¢ and would also like to thank the
* .3 have shown their support by casponsaring this legislation.

me tbers of this subcommut,
Mr. Chairr -an, our nation is undergoing a prolound transformation. The industrial society is
quickly being replaced by the iniormation saciety, with significant and far-reaching implications
1or our future. As part of this transformation, the computer is quickly becoming a common part
of the lives of manv Americans. As the report recemly released by the Nationat Academy of
Sciences, the National Academy of Engineering and the Institute of Medicine entitled High
Schools and the Changing Vorkplaces The Employer's View noted, "The computer may...pervade
our socsety as widely and as decisively as the automobile did, and bring about changes just as

profound.” One need not luok far to see evidence of this,

* A apidly growing number of colleges an universities across the country are
requirning students to purchase computers just as they are required to purchase
classbooks.

* Basc computer skills are becoming a8 prerequisite for a large number of jobs in our

economy 38 the computer becomes as common a prece of office equipment as the

typewr:®
* The - of computer-related jobs has been estimated to rise to 30 million by

1990.

High Schools and the Changing Workplace concluded that there are certain core competencies
needed by today's students in order 1o succeed in employment. The report recommended that

familiarity with computers be included in one of these core competencies, a firm grounding in

science and technology. Computer familiarity includes acquiring knowledge of the basic
functions of computers, knowing what they can and cannot do, and understanding the
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possibllitics and Limits of frequently used software packages.

Thhevidernpclntstothecmcludmtluthorduwpuﬂdpnufuuthmuy.m
must have access to computer technology. Yet, as Computers in Education, s report on a
mu&mﬂlimmhﬂandEm&mWWe
lppearmbenm'glgu‘ilﬂm‘olAmm"mydmwtflmmmthe
ikillswparudpantuuylnﬂnmwcd;luldh'hichﬂnthwm‘ There are
only 325,000 computers for America’s 40 million public school students, roughly one computes
fur evely 123 students. 1f every chlld in our schools was to be provided 30 minutes 8 day on
computers, we would need four million in the schools, twelve times the actual number. s

Just as alarming is tin disparity that Is becoming incressingly evident when one looks at which
students have acces to computers. Recent surveys indicate that the ratio of wealthy students
pes computer is roughly 97 students per machine. However, among our nation's poores students,

. the ratio is one computer per 133 students. ThlstmvdthenmthedeMtdadmo(

O

ERIC

technical illiterates who will be shut out of participation in owr economy.

In addition tosthese concerns, we m'u.n not lose sight of the potential academic benetits of
computer-based instruction. Initial research indicates that leaming through the use of
computers can significantly .mprove the academic performance of students, Computers allow
students to experiment and be moﬁs creative, to perform calculations more quickly, and provide
for a more individualized (earning atmosphere. Moreover, studies are showing the tremendous
potential computer-leaming has for handicapped students.

The problem of computer literacy is much broader, however, than simply furnishing schools with
computers. As we learned in the 1960's, providing schools with new technology without insuring’
that teschers know how to use the equipment effectively wastes taxpayers' money and passes
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over signiticant learning posaibilities. In addition, & concern voiced by virtually every edurcation
official who has addreased the issue of cosnputer literacy Is the lack of quality software and the
difficulty of obtaining Information on what computer hardware and software would best meet an
i vidual school's needs.

Several bills have been introduced on the lssge of computers in the classroom, but none deal
with the problem in a comprehensive way. Some are limited 10 providing schools with hardware,
without addressing the teacher training, software or equity problems. Others deal only with the
softwar: concerns. In order to prepare our students fully for participation in the ecanomy and
in order 10 maximize the teaching potential of computers, the federal effort must be a
comprehensive one. If we attack the problem in a piccemeal way, precious dollars and
opportunities will be wasted.

The Computer Literacy Act of 1984 is a comprehensive solution to the problem. Title | would
provide schools with the funds to purchase computer hardware. This monay would be spread
evenly throughout our nation's schools so that every student will have access to the equipment,

_with priority going to schools with the greatest need. A direct grant approach, rather than

providing tax Incentives to corporations who choose to donste computers to schools, was chasen
as the most efficient and g!fectlve means to achieve these educational Mectiveg. Specifically,
the tax code approach provides no assurances schools in poorer districts would have the same
mnws;mequlpmemuvundldndunwdwerdwmmdmum;wmmﬁm
schools would obtain equlpnmt best suited to their educational needs, Furthermore, a tax code
approech does not address the remaining issues of teacher tralning, information sharing and lack
of quality software.

Title T would establish teacher training institutes to instruct teachers in the use of computers.

These institutes are moucied after those Created by H.R. 1310, the emergency math and science
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legislation which this Committee approved last year. In H.R. 3750, non-profit scientific or
engineering or ganizations, science museums, regional science education centers and State

educational sgencies would be eligible to provide this training in addition to institutions of
higher ecucation

Title IlI would encourage the development of model courseware, as well as call upon the
National Institute o1 Education INIE) and the National Science Foundation (NSF) to provide
grants or Contracts 10 evaluate existing hardware and software and to disseminate this
information fo our nation’s schools. This title as it was reported out of the F ducation and Labor
Committee represents aspects of my original bill as well as jegislation introduced by my
colleague, Mr, Downey, which created Centers for Personal Computers in Education. Mr.
Downey's bill contained several specific research functions these centers were to perform,
outlining in more effective and specific detail the objectives of any effort to improve the
sharing of information. These resear ch functions have now been inciudad In H.R. 1310,
improving the third title of the legisiation. | want to thank Mr. Downey far his help in

improving H.R. 3730 and for his efforts on behalf of computer literacy.

1 would like to make clear that our intention in this title was not to have the federal
government write educational software, which would be similar to the federal government
writing textbooks, This would not only overstep the federal government's lines of responsibility
for sducation, but it would ajso be bad educational policy. Instead, what we hope to accomplish
through Title 11l is a fostering of communication and sharing of information between the
educatianal community and the business commumity. NSF and NIE should focus an such
questions as how best to use the new technojogy and what software qualities make for an
effective learning experience, but not such activities as listing the manufacturers considered to
make quality software or producing a list of criteria software manufacturers must meet in order

to be considered eifective. The objective here is to provide a link between the education and
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business community, so software producers can undesstand what is needed by educators and so
educators can understand the hurdles software producers face in creating educational
software. Only through this kind of communication will teachers and students have the

sof tware needed fov a productive learning experience.

Finally, the third title of this bill would establish mode] adult training programs in which
computers, when not being used by students in the afternoons after school is out, can be used to

teach adu'ty and prepare today's workers for an economy that will soon be upon us.

This legislation has broad support, having been cosponsored by over 80 members of the House
and endorsed by the National Education Associstion, the PTA, the American Association of
School Administrators and the Rural Education Association,

In clesing, | would like 1o again thank the subcommittee for its attention to this issue and for
holding this hearing, and | would be hapoy to respond to any guestions you may have.

Mr. WaLGReN. Thank you.
Congressman Downey.

STATEMENT OF HON. THOMAS J. DOWNEY, A REPRESENTATIVE
IN CONGRESS FROM THE STATE OF NEW YORK

Mr. DownEy. I want to join in thanking you for holding these
hearings and t:t{ou that as a supporter of HR. 3750, which
Congressman Wirth outlined, ] am particularly interested in it be-
cause of title III of the bill, which addresses issue of planning,
teacher fraining and software evaluation and development. )

This is a bill | introduced, H.R. 1184, which is now the third title.
When I first introduced legislation in 1978 to establish a system of
National Centers for Personal Comlputaers in Educsation, there
seemed to be a clear need to provide local school districts with as-
sistance in planning their approach to the use of computers in the
classroom. There was also a need to establish a system of teecher
training and information dissemination which would assist educa-
tors who were faced with the awesome task of evaluating the vari-

ous hard- and soft-ware options. In the intervening years, it seems -

to me, the need for this legislation has increased.

belggnlgs?" Market Dat.aterls!efg;i?gl rtelponxgled that 811’20813 stchools
microcompu ucational purposes. year,

more schog_iset:iegan using microcomputers than in all the previous

years combined.

These numbers are impressive. But we need to ask ourselves
what harpens after the computers are purchased? Are they used
effectively? In many cases, lamentably, answer seems to be no.
As Gregory Benson, director of the center for Learning Technol-
ogies of the New York State Department of Education pointed out
in an address to the Sixth National Conference on Communications
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Technology in Education and Training, “We have precious little
data confirming that this infusion of technology for learning pur-
poses is in fact making significant contributions in the cognitive
and affective learning arenas.” ,

Whyisthat?Parﬂybeeauseinformaﬁonishardtocomebydue
to the speed with which computers have entered the Nation's edu-
cational institutions. But the lack of data confirming positive re-
sults from the use of computers is also reflective of the fact that
the results themselves have been mixed. Too often computers have
been purchased without ing, without taking account of the

ial needs of the schoo without providing teacher training op-
tions and without prior evaluation of what courseware will work
with individual microcomputers.

We have all heard the familiar horror stories. School districts
have bought computers which then sit unused because of the lack
of adequate training for teachers or lack of a priate software.
Mr. Benson says that he gets calls all the time school admin-
istrators who have bought microcomputers for a good price, but
then find out that cannot find the right type of software.
Many administrators pressured by tmﬂemx to equip their
schools with the latest in computers and y do it without plan-
ning.

There are few places to which an administrator can turn for
advice. Mr. Benson made a telling point in his address: “Clearly,
effective administrators do not go out and hire teachers because
they are bargain priced and then attempt to integrate those teach-
ers to suit the needs of the stucent pcpuﬁtion. Yet, we are witness-
il::% some purchases of instructional ca '%hat then requires sig-
b;;t'c%nt retrofitting to student needgu:r ich is cumbersome at

While it is true that many computer companies will provide
some training for teachers, generally this training deals with the
use of the computer itself and does not treat the issues of
theuseofthecomputerinteaching, nor does it deal with the prob-
lem of evaluation of software.

This leads us to another problem which is presently coming to
our attention. It seems that many schools are mﬁ_ply teaching com-
puter skills; in other words, the computer itse
end rather than the means. I believe this is y because many
teachers have not yet learned how to teach with computers. What
they have learned, in a brief time, is how to teach others how to
use a computer. What they have not learned—because events
have moved so quickly and because there has been little institu-
tional support at the local level—is how to integrate the computer
into their teaching methodology.

Ideally, there is no reason why computers cannot be used to
assist the teacher in improving a student’s basic reading and rea-
soning skills. In practice, few teachers have had the support they
need to use computers in a broader and more challenging and ulti-
mately more rewarding way.

I believe that t?:ngrant program to establish training and eval-
uation programs will help schoo!l districts and teachers by provid-
ing them with information on available systems and software, and
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by providing an environmant for teacher training. Let me briefly
recapitulate what section 302 of title III does.

It establishes a grant program under the National Science Foun-
dation to assist various typcs of institutions to identify existing
educational computer programs and develop new educational soft-
ware; to develop teacher training materials; and to monitor and
disseminate information on new materials in educational technolo-
gy. I would like to make it clesr av this point that the evaluation
function of the computer center is concerned only with the techni-
cal and methodological questio.is. Evaluation of courseware is not
construed as evaluating the course content of the p

One function of the program is worth highlighting. Institutions
which receive grants are cucouraged to set up a mechanism to
inform the computer industry of the specific needs of educators.
The National Science Board Commission on Precollege Education
in Mathematics, Science and Technolog} noted in its report, “Edu-
cating Americans for the 21st Century,” that there is a great gap
between teachers and the producers of computers. We must keep in
mind that the development of Jew computer programs is a two-way
street. If industry is able to ascertain the particular problems and
needs of education, it will better respond to those needs.

Mr. Chairman, establishment of the National Science Foundation
grant program would be a first step in dealing with the much
larger issue of computers’ effect on education. We must make a
strong commitment to support the best use of computers in our
classrmoms that is possible. I believe that H.R. 3750 provides the
comprehensive approach to the problems of the integration or com-
puters into the schools that the Nation needs.

I would like to commend the members of this subcommittee for
their interest in this issue snd for their attention to the needs of
educators and students. I am sure that together we can fashion a
bill that will bring the fruits of computer technology to all schools
and students in the United States.

Finally, Mr. Chairman, I would like to have the text of Mr. Greg-
ory Benson's address to the commu nications technology conference
included in the record of these hearings.

Mr. WALGREN. Without objection.

[The information follows:]
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Keynote Addresss Education and Technology -

Where Are We Going? by Greg Benson
Presented Wednesday, February 22, 1986 to the
6th National Conference wa

Communications Technalogy in Education and Tralning

It is indeed an honor and a pleasure to have been Invited to make this presentation at
this, your éth National Conference. | am particularly pleased and encouragad by the turnout
here today end the fact that the co-sponsorship of this conference represents the kinds of
Inter-educational agency cooperation that must take place as we forge ahead toward
enhancing learning through the use of techonologies. A review of the agenda clearly
promises that for the next two and one half days we shall all be the benefactors of
extremnely constructive and informative presentasions designed 10 aid us in our endeavers.

The next two and a half days will provide the forum for raising a number of crisical
issues related to the inplementation of technologies in education. These issues relate to
podicy, planning, management, and instructional strategies. The discussions also hold
implications for organuiztional change and perhaps the reconstitution of what we belicve to
be the basic learning theory and the capacity and rate at which individuals, children ang
adults, learn. I will not be surprised if the discussions of these vital issues also lcads us to
confront the redefinition of education and where it takes place and what the roles of the
various current educational institutions will be and also what the roles of some new and
emerging nontraditional learning institutions will ultimately be. This morning 1 will discuss
we of these critical issucs by addressing three major areas. First, I would like tc discuss
same of the gencral conditions extant in our society and our educar;onal comununities that *
define the context within which we pursue the meaningful applicatios. of technologi=s to the
learning environments. Second, | will identify some of the cominon concerns raiscd by those
who seck to promote the meaningful application of technojogies In education, afd third, in
relation to some of those concerns, | will discuss where I believe we are headed, what some
of our options for actions are, and speculate as to whether our current activities are
aggravating current problems, creating new ones, or evolving as solutions to many of our
chronic educational deficiencies.

First, let us look at some of the broad phenomemon affecting our society in general
and our educational institutions more specifically as they relate to our overall mission 1n
education, and more specifically to that which brings us here today,
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I need not elaburate o1, the eveats and the array of studies and other scholarly works
that have in recent times placed education under close scrutiny and in the ferefront of
national concerns. Reports such as "A Nation at Risk," "Action for Excelicnee,” “Making the
Grade,” and John Goodlad's book A Place Called Schoul, all bring attention to a series of

dikficult problems in education and offer both diqlgnuSlS and treatinent related to those

problems. Aside from nur pride and the fact that we are in the liinelight, we awe 1t 10 all
learners to act n relation to many of the difficult problern:s articu'ated in those and ather
reports. Beyond our learners, we owe a sincere effort toward the achievement of a :nore
creative, efficient, and productive seciety within which qushty educational opportumities for
all learners is a vital prerequisite 1o economic growth and quality of ile.

Having established that we in education are being .creasingly pressured to perform
far better than we have, let me turn briefly to the technological phenomenon and its
infusion into our society. The microcomputer has spear.«caded a massive capital expenditure
on the parr of consumers in all market sectors not the least of which 1s education.
Recently, U.S. News and “orid Report estimated the microcomputer market in 1982 to be

six dillion dollars. That merket was projected to grow in 1987 to 28 billicn doilars and
recent Talmis data indicates tha: that 1987 market projection is m-re in the neighborhood
of a 40 billion dollar market. On the courseware side, the Qffice af Technolugy Assessment
Report indicated that in 1980 the courseware marketplace was approximately 6.5 muliion
dollars and is projected 1o grow by 19%0 to 600 million dollars. Turning specifically to the
home market, 1n {979 i1 was reported that there were seven thousand microcomputer units
in the home but that by 1983 there were some 20 million microcomputer urits in the home.
The most recent Talmis Study indicated that by 1988 that figure would rise 10 39 1o 60
million microcomputer ynits located 1n the homes acress the United States.

Knowing the extent of the capital marketplace and the number of units sold is but one
indicatron of tne current computer revolution. Of particular interest to educators, a recent
Gallop poll indicated that two of the three most frequently cited uses of the microcomputer
in the homes were "a chiid's learming tool®, and "an adult learning tool®. That phenomenon
of using microcomputers in tne home for learmng purpeses is underscored again by the
recent Talmis study which illustrated that 79% of the current owners nf home micro-
Computers indicated f 3t the primary use of that Computing capacity wdas to "help children
develop/unprove skills learned i1n school® Also interesting was data that Talings collected
indicating that 77% of those planning 1o buy nucrcomputers for the home cited that same

reason {or considering purchase.
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Turning fron the home environment, where quite obviously these technologics are
being apnlied for educational purpos~s, Market Nata Retrieval in the fall of 1983 released
data specific to the educationa! community which included some revealing statistics.
Ameng those statistics, they roparted that 3] thousand schools began using computers for
Instruction during the $2-83 school yea:. That represents inore schools initiating the use of
microcomputer, that year than all of the previous years combined. The MDK data also
indicated :hat the number of elerontary schools using microcomputers tripled during the
82-83 school year and further that 68% of all schools now use microcomputers within their
instructional program. Their dats indicated that there arc 329 thousand units loc~ted in our
schools and that 86% of the senior high schools, 81% of the junior high schools, and 62% of
the elementary schools use microcomputers for instructional purposes. To provide you with
an Indication as to what those numbers mean in terms of 3 school orgsmization, the average
‘number of micr.computers in high schools is eleven, junior high — seven, and eleientary
schools — three,

Fuarther evidence of this explosive growth of microcomputers in the schools is provided
by Electronic Learning's 1983 Survey which illustrated that the growth of microcomputers
being applied in the instructional setting is preceeding at an astonishing rate. Fo. instance,
In Alaska between 1981 and 1983 there has been a 180% increase, in Colorado 460%
increase, in Connecticut $960% increase and in Florida a 220% increase. All of this data is
somewhat dated with the exception of the Talmis survey and cherefore very likely somewhat
of an understatement of the massive infusion of technology taking place in our school
settings.

'Thoug'h I have not seen data reflecting surveys in the post-secondary area, I would
project that & similar phenomena is taking place in that sector, A growing use of
felecommunications for course offerings, the purchase of micracempu’ers by entering
freshmen as part of college and uni' -raity programs, the creation of laboratories for
in'divldual and group work, and the purchase of microcomputers for specific administrative
and research purposes is surely contributing to a similar massive infusion of the technologies
at the post-secondary level. Another interesting phenomena is the Infusion of these
technologies and their use for educational purposes observable in the public library
community. A recent survey conducted in New York State indicates that dorens of public
libraries are purchasing microcomputers, loaning them to their patrons along with software,
primarily learning software, and also offering courses in basic machine literacy as well as in
programming and the use of other applications software for a variety of purposes. Obwiously
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this phenomena is not unique to New York State. The Scottsdale, Arizona library has a
program of computer literacy and basic skills instruction using computers for students as
young as three years old. The Pikes Peak Library in Colorado provides online access to their
catatiog of holdings for hoine inicrocomputer ysers. In Portsmouth, New Hampshire there is
a microcomputer loan program and weekend workshops for twelve year olds that focuses on
Computer onerations and basic programming skills. And of particular note, in Farmingdale,
Connecticut the public library has incorporated the comstruction of an eart) satetlite station
as part of their current building plans. According to the recent report published by the
Nationat Commussion on Library Information Sciences the reasons libraries cite for entering
into the use of these new technologies include the distribution of instructional video and
coufse- of study, the provision of teleconferencing for continuing education purposes, and
the downlcading of courseware for muitiple applications to leamning in other settings.

All of this data has a distinct and undeniable message. Technologies are being applied
for learning purposes across all of owr aducational and cultural institutions. These
institutions are awakening to a new role and contribution that each can make to the
improvement of our educational endeavor in this country. The technologies being applied
are not restricted to th: microcomputer as is evidenced by some of the applications cited
earlier. Also, it s common o see the application of the videodisc, online information
services, and sophisticated telecommunications capacities to support the development of
these new educational roles being played by these institutions. The ™treaiment time"
related to the application of these technologies in learning environments is scant and
therefore we have precious little data confirming that this infusion of technology for
Iearning purposes s in fact making sigﬁmcam contr:butions in the cognitive and affective
learning arenas.  What 1s observable at this point in time is discouraging in some respects
and relates to the inequitable distribution of this new learning capacity across our
educational and cultural institutions and their populations. Again, Market Data Retrieval
llustrates this point. Their datd indicates that the more weaithy districts, as measured by
those districts having 5% or less of the famulies a1 the poverty level, in 1981, 299 of those
wealthy districts used microcomputers for nstructional purposes, in 1982 that figure grew
to 44%. Contrary to that growth, the poorer districts, measured as those having 3% or
more families at the poverty level, in 1981, only 12% of those districts were uuying
microcomputers for nstructional purposes, and in 1982 that {igure grew to only 18%. This
data would indicate that in the elementary and secondary schocls we are observing a
growing disparity related to ihe introduction and use of microcomputers for instructional
purposes that is based on school district wealth. To reimnforce that data, Market Data
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Retrieval ulso found that £0% of the 2,000 mnost we dlthy school districts used mucro-
computers for nstructional purposes while only 40'b of the two thousand poorer school
districts in this country used iicrocomputers for instructional purpuses. These characteris-
tics of the wealthy districts would also seem to be related to their abality to pay fur and
designate resources specitically for de!:™ ate planning for the integration of microcome-
puters (nto the anstructiona] setting aww further, the provision of CONLINUING INscivice
educativh 10 keep thewr professional staff sbreast of the latest technological developiments
and their implications for jnstruction.

This incquitable distribution of this new tcarning capacity would seem to demand
thoughtful action rather quickly. It would further scen that central to the action taken
would be the provision of inservice education so 4as to educate our professionals to the
benelits and appropriate apphications ot technology. The recent Llectronic Learning (1983)
Survey of the states indicates that only two states require inservice education of thus
nature.  Interostingly enough, those two states represent only one percent of the K-12
$tudent populiation sn the United States. In relation 1o preservice education requirernents,
Flectronic Learming found that oniy e1ght states require such preservice education and those
states represent only 3% of the K-12 populaton. Clearly, our current formal response 1o
this vast infusion of new leariung capacity s lagging betund our needs 1o address some
rather urgent problems.

Thus far we have saen the evidence of a rather incredible infusion of technology in the
learning setting scruss our educational and cultural institutions.  In addition, we qre
witnessing soime rather unfortunate circumstances relating 1o the jneauitabdle distribution of
that lesriing c.opsaaty. Before moving to some specific concerns and issues let's briefly look
42 o€ Of the burriers we in education confront that are related to our organizational
makeup and behaviors. Education is a highly segmented arena. We divide education by
level, by prograt, and by a variety of institutions that focus on specific educational
problems or funding patterns. That scenario makes it difficult to effectively apply
technology ta transcend ail of those "superlicial” poundarics and further, apply those
technologies so as to represent lestning capacities inuch more attuned tfo fnastery as
oppused to level wittun 4 structure.  Cducation has also been slow to change.  Long ago
$tudies by Gubu and others indicated that it was some 30 years before a quality educational
INNOVation was fully infused productively in1o our respective organizations. Contrast that
Trnelrame with what we have been discussing in terns of the iafusion of hardware 1n our

schools but keep in nund that the existence of hardware 15 not necessartly related tu 4
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qQuality innavation. Lducation 4t thus powit in time is also repicsented i-y staf! at or near the
top of salary grades having accomplished afl or nearly all of the educational requiremengs
related to their position. In fact, we are seeing an cut-migration of those teachers with
skills to offer to the new high technelogy ventures, We in education are also very much
*tradition bound” and in many respects "contract bound™,

At the same tirne, we in educatic 1 are blessed at the moment with some of the nost

creative minds and hiphly motivated individuals ever available to u.. to address the urgent

problems we confront. We shall need t5 apply ail of that creativily and test th - . its
of that motivation because we sre being chuallenged and threatened by Lo aat
seriously address themsclves 10 the very foundation of our curtent operation., ., and

frequeatly our desires,  We are being threatened by the emergence of cotncrcal
educational opputtunities and that phenomena is worrisone, It s \;orrisume because only
public educ ation s cominitted to providing equality of access T educational opportunities,
and though the commercial sector s driven by “equity®, 1t s 8n equity of « tangiblesort und
not ane that typically parallels our concern for equaity, )

/

Before we disintss this phenomenon of comnmercial education as far fetched, observe
what happened in the airlines industry, the automobile industry, tge trucking industry, and
those problems that recently confronted Greyhe d. Many of those indusiry .clated
difficulties can be traced 10 & tradition and “congract bound™ organization that cuuld not
fespond to the emerging technologies and the capacities inherent 1o thein. Smaller, more
fuel efficient sirplanes capable of profitable, short and niediuin range trips tailored to
smaller market segments quickly emerged in the asrline industry and brought many of the
major passenger and freight airline corpordtions to their fiscal knees. Though | am hopetul
and optimistic we will not see such a phenainenon atfecting public education we must now
be aware that a scenario of that nature ;s very posuble and could severely threaten the

Quality of education ultinately offered to our suciety of learncrs,

It is clesr that we are already sceing signs of this "defacto deregulation” of our public
educational systein since a number of services typically provided by regiondlly centralized
sources, whether in higher education, state cducation agenties, or intermediate service
agencies, are being dec entralized to local sites und addresnng tailor-mdade applicationy’ in
extremely cost effective ways. Thus trend will continue and we niced to address in carnest
what the new and emerging roles will be for these Ntermcediate agencies that herctofare

provided centralized services. We need to be prepiared to effectively manage their dechine
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as direct "systems” service providers and develop and encourage alternative SUpPPOTT services
for those institutions.

Regardiess of the actions we take, | do believe we will see alternative commercial
education. Further, | believe we will*see within a short period of time Federal Tax
incentives that will accelerate that evolution. Understand that 1 am not adverse 1o these
alternatives to public education for they may in fact offer extreinely high quality learning
alternatives and play & vital role in . provision of opportunities not previously available,
However, I am very much concerned as to the price that might be paid by public education
as a result of such an evolution and the loss of opportunities to many that public education
affords for both _Jducational and cultural pursults. We miat understand the fiabilities
related to these trends and initiate positive actions now 30 as to maximize the potentialy
through leadership end par &.erships.

The convergence of these events and resulting observations, both positive and
negative, fall under the popular label of the "information suciety™, | believe this to be a
misnomer.  Informatioh unto itself does little or nothing. It Is anly of value when
Comprehended, manipulated, integrated, and in short - learned. In our business of education
we measure our productivity by the scope and rate of learning. We also measure our success
and productivity hased on the creative application of what has been learned ant that is not
substantially different than the busiiessman using Visicalc. In that case, data on producticn,
pricing, inventory, distribution, and sales Aare mainpulated and placed in juxtaposition.
Through this process, the businessman learns the essence of business successes or failures,
enabling informed predictions and creatlve action. Applications software in education
should do no less and in so doing will truly move us from the "information society® to a
“learning society”. To amass the resources required and address the problems inherent to
reaching and schieving the potential of a learning society will represent a challenge that we
have never faced. Itis a chalienge that must be met with some sense of urgency since the
evolution to a learning society is not going unwitnessed Ly the conmercial sector and
inherent to that unchecked move are the concerns | raisec & moment ago.

In order to meet this challenge what must we do?

° First and foremost | believe we must broaden our perspective beyond our
programatic concerns and beyond some of our traditional views of highly
structured learning to be more consistent with the current and emerging
technological capacities being infused into our learning environments,
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o We must also enter into creative partnerships with the commercial sector so that
together we can’ move our society to the realization of the capacity of learring
in any environment.

o We must focus those partnership. on the integration of technologies across our
¥ institutions.

. 0

] We.must use our technologies to enhance learning opportunities that might not
otherwise be afforded to large numbers of cur less advantaged lesrners.

4 o We must fully integrate the use of the various technologies among themselves
. . - and within our curriculum areas focusing on multidisciplinary capacity whenever

resources aliow.

o We must review the role and make up of our organizations and assist our
teachers and administrators in becoming more efficient managers of learning
regarcless of where the actual leamning site truly is. '

2 We rust exert strong, perhaps nontraditionally strong, leadership in order to
achieve many of these objectives.

° We must aggregate our traditionally segmented market and leverage our buying
power so we do not sccomodate technology designed for other purpeses but
rather influence the design and quality of hardware, software, and telecommuni-
cations configurations so they are directly responsive to the requirements of
education.

o Wemmtprwetotheounmefdalmwmtwemmwlnrmdm
preceptive than our most recent purchases would indicate,

a We must illustrate through our partnerships with the commerclal sector that we
can overcome our traditional segmented approach to learning and thereiore
aggregate the intrm and interastate markets thus attracting the commerical
capital investment required to address our requirements as we articulate them, |
honestly believe that this segmented pheomena in owr market sector, for
whatever good rationale by which it emerged, is a fundamental weakness
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. ‘undermining our ability to influence produces and services in the learning setting,
My own cem:nerica, experience dealing with the educati s sector. met with a
good deal of success, :al measured by revenue, mainly due 1o :m; unfortunate

© segmented circumstance. We found, and I am sure that many other. Yusinesses
have as well, find that sales by persons well versed in educational structure can
sometimes by two and threefold beyond revenue projections because educational
institutions do not share the capacities inherent to purchases and therefore
frequently far more capacity is purchased than is ultimarely required,

Having addresséd some pheromena extant generally in our society, more specifically in
educgtion, and having alluded to some of the prablems and some of what we must do, lets

turn 10 some issues in some greater detail that all of us face as we attenpt 1o etfectively« '

infuse the use of technology for educational purposes.  Clearly, time does not permit that
we discuss all of these nor that-we scek the level of specifiCity required in our day to day
work. Ratner, | will raise soine of the central concerns and ilustrite where cbservations

lead me 1) believe we are headed and whether our actions Are aggravating existing problems
of in fact offering realistic solutions, - !

As mentioned earlier one of the first concemns that emerges is that of egquity. We have
growing evidence that weaith determines whethes schools and cultural institutions have the
hardware to open the electronic textbooks of today. Further, that wealth can determine
whether institutions provide quality and continuing nservice education for the professional
staff to better e@ble the effective use of technologies. Wealth also determines in many
cases whether institutions undertake deliberate pla'.;l.mng based on student needs which
ultimately drives software and hardware purchases. And unfortunately, wealth often
determines whether increased learning opportunities are afforded te students that might not
otherwise have such opportunsties. We know that there is a disparity and that technology is
comributing to that widening disparity and that i1s a problem.

In order to address this problem we myst develop laws and policies that reduce this
disparity and provide increased opportunities, particularly to fow wealth institutions, in
order that they might aval themselves of these new technologies and creative learning
opportumities mherent to them. We must develop a coordinated capability to widen our
purchase agreements 1o include discounts for students and parents and a variety of other
institutions under taking learning and educational efforts. In these ways, rather than
aliowing techl,'mlogy 10 aggravate what has been a persistent problem in education we can

3I8AIAVA Y900 T23EPEST COPY Aval ag £

28



O

ERIC

Aruitoxt provided by Eic:

use the technology to address our vquaality of access problems that have plagued us for so

long.

A second issue we typically confront very quickly is that which relates to the myths
surrounding the use of technologies for learning purposes. Surely you have all observed the
dozens of television and magazine ads indicatung that if only you would purchase a
microcomputer for your chid he/she will be accepted at the institution of choice, be
wuccessful at that institution, and very quickly become an extremely high-paid contributing

member of our society. Though that inyth is somewhat superficial to those whu know
better, it s still proving to be an extremely effective marketing approach. Of a more
practical nature there is another myth, one | call the "stand alone micro myth™. This myth
has several dimensions. Let me relate one of the dimensions of this myth that I encountered
while warking with & school district. | was asked to address the first meeting of the
computer commiitee formed by the school district to address the problem of integrating the
microcomputers as instructional tools in the K-12 arena. Through the course of our
discussions we began 1o develop & scenario as to the "best case™ as envisioned by those
embarking upon this new venture. As might be predicted the stand alone micro, fully
equipped with high resolution color monitor, CPU, dual disc drives, and a printer was judged
to be the computing configuration to be placed on each student's desk as an ideal classroon
situation. It was feit early in our discussion that 25 such fully equipped systems would
provide untold learning opportunities for the students who might use them. Upon further
investigation along budgetary lines it was discovered thdt the printer would need to be of
the impact type. Now imagine for a moment 25 impact printers all responding to the “print”
command simultaneously. Axude from soine other inherent problems with this particular
design, the level of noise would surely exceed OSHA standards.

Another dimension of this "micro myth® relates to the contribution this classroom
configuration really makes 1o the effectiveness of teachers and administrators 3s learning
managers. Picture the teacher at the end of the period with 25 dics, at the end of the day
with 123 discs, and at the end of the year with several thousand discs. The disc management
problem alore leads one to question this "mythical sojution™ to our educational problems.
Let us look further. At the end of the period or the day how does a teacher determine the
performance of a student on & given program? She cannot hold those discs up to the light.
Rather, she will need a machine to read those efectronic worksheets and unless she owns the
same machine 3t home she will be spending untold increased hours in the school building
determining the per{ormance of 25-125 students per day as captured by those disks that we
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assume have not been {olded, spindied, or otherwise mutilated or domaged by spilted milk or
orange juice. And what does that teacher do once she has deciphered what the performance
was of each of those students? Yw;uenedn,sheenmmtpedomuqoehmﬂ\emy
blue grade book that we In education have been using for 200 years. She has no way of
looking across her classcoom in a "realtime® situation to determine who is and who Is not
proceeding with the mastery of the learning objective inherent to the courseware, This
configuration of technology for learning as a classroom system has In fact made our

teachers and administratars far less efficient. To the oxtent that we are so doing, we are
spending dollars on hardware and software and decreasing our proguctivity and return on our

educational resource committments. The extension of that "model” we are seeing in schools
foday is & severe prodlem. In order to address that phenomenon we must look at and
influence the development of systems that provide for realtime monitoring, not only of
those students in the classroom at the time, dut of students i homes, and adults that may
desire, for upward mobility purposes, to take a course in mathematics at 10 a.m. and if
unavailadble at 10 a.m., to take that course In the evening and have their performance data
available for teachers the next morning. We need to influence the development of high
Quality student dlagnostic data and the online capacity for test item generation and item
analysis 80 as to eleminate non-descriminatory test items sutomatic»lly, We must influence
mwdmm«mnwmmzmwwmmmmwm
and the performance therein to inform administrators as to the revtime progress and
achievement being made by leamners entrusted to his supervision. We must address these
capabilities as a school "education utility” notion and in so doing only then will technology
be used to0 increase teacher's effectiveness as leaming managers. Only then will our

technology be affording solutions to some of the learning and management problems being
pointed out te us

Let us tum to another imue central to our concern, that being refated to the
avallability of quality software. Unfortunately, the prepondesance of courseware is
oeslgned!erwmummlmvmchuammos@mxmlbenmbMt
bankrupt. me,mtmtmbmmuy&mmthnm
beginning to see far more sophisticated software being vsed in the schools. The
predominance of drill and practice Is cbviously related to the required commercial capital
outiay for software devel~pment and specifically, that the least investment is required for
drili and practice software.
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Let's look further and somewhat more closely at some of the characteristics of the
software. For some strange reason there is @ large number of courseware packages on the
market that do not allow you to “turn back a page”™. | am not sure what the reason js, but
apparcatly electronic pages, once turned, stick to each other. It is obvicusly somewhat
restrictive in a learning environment and impedes a students natural tendency to review and
clarify. A large share of the courseware currently being used today also lacks good
diagnostic capacity related to the learner performance on instructional objectives inherent
to the courseware. This deficiency provides little or no advantage to the teacher and in fact
renders the teacher less efficient in many respects. Much of the courseware we see being
used in the schools today also flies in the face of good reinforcement theory, How many
times have you witnessed 3 student being repetitively reinforced by statements such as
*Wrong, Try again, Hit Return™. Much of the softwar= afso lacks good documentation that
informs a teacher as to the operation of the program, the best context for i1s use, and
suggests effective ways for integrating it into the curriculum. Much of the courseware also
lacks effective "help functions™. [ have sometimes found myself "trapped™ in menus that
were suppesedly designed to help me, Much of the software in use today also has extremely
narrow parameters for accepting correct responses. For instance, in & georgraphy lesson the
appropriate response in full might be *D. Potamic River”. A student, when asked to provide
that response might enter *D" or "D Potomic River” or simply "Potomic River". Some of the
programs in use today would accept none of those responses when the student had learned
that the correct response is the "Potomic River”. The student's problem obviously was with
the Instructions for ontering the appropriate response. However, since with many programs
the. student cannot page backward to review the instructions, this narrowness of response
acceptance can cause some signiticant prohlems and result in application of negative
reinforcement, perhaps ad infinitum, which unduly discupts the student's learning progress.
Judging from your response, | am sure you have all encountered one or more of these obvious
defictencies in software. Basically, it illustrates the lack of a sound pedagogical base and an

Insenctivity to the human behavior and learning patterns and in that regard it represerits a
significant problem. This problem manifests itself through but the superficial application of

computing power inherent to most of the computers being used in tie schools. It &iso
iflustrates little or no attention to good educational theory.  To address these deficiencies
we must influence the products. We must work in partnerships with commercial producers
of software and clearly define our pedagogical requirements shrough the aggregation of our
markets to guarantee trye developmental responsiveness on the part of those commerical
producers inclined to listen.
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Also related to softwatie, | think we must stop the exhorbitant expense being incurred
by mony local districts who are evaluating software already on the marketplace. At that
point in time it is far too late to influence the procuct. If the product is selling, and the
inventories are high, the commercial producer certainly will not modify that product,
Through an inforinat survey in New York State, we discovered that there were dozens of
local and higher educational institutions involved in courseware evaluation. Rather than add
resources to that already seemingly overdone process, we made the decision to apply our
resources to the coordination of information cmanating from thaose evaluation efforts with
the hopes that we might ultimately influence some agreement as to the criteria being used
for evaluation and standardize the expression of the cvaluation outcomes. Our objective in
that regard is to determine the extent of duplication of efforts and perhaps influence a
reduction of resources being spent in that area and also make the evdluation resuits
available in print and electronic form. | believe our resources are far better spent in
atteinpting to influence new products while in the development stage.

I had the opportunity to test this public/private shared development notion during a

presentation at the Talmis conference fast week in Chicago attended by representatives of
nearly every major conmercial producer of jnstructional software. Those represented were
most interested in such partnerships at the developmental level. The responsibility now
rests with us to effectively represent our educational marketplace in such partnerships,
Only through ‘nechanisins of this type will we see instructional software being designed in
accordance with our pedagogical, content, scope, sequence, and concerns and sensitivities
for cognitive and effective behaviors of the learners.

One other asvenue I might suggest as potentially fruitful in this area of quality
software relates to efforts to transfer educational and training designs from the military
3eCtor 1o the rducational setting. -\ pumber of efforts are underway by a varicty of states
and Tire Council of Chief State School Officers is pursuing a more {armal relationship for
development of such a military technology transfer program.

Another issue that arises as a central concern is that of the provision of high quality
and continuing inservice education for our professional statf. Unfortunatel. the popular
view of inservice education has been machine-focused, We all have appliances far more
complicated than a microcomputer and somehow we have learned 1o use our taasters and
dishwashers without a cou. se in “dishwashing literacy™. In fact we can ;eadily overdo this
machine focus of computer literacy and in so doing can cause some significant difflculties.

v
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Picture one such case where a local teacher attended & computer literacy program focused
on the hardware and quite clearly learned that the appropriaie configuration for her
classroom included, as | mentioned previously, the high reselution screen, CPU, duul aisc
drive, printer and modem. The resultant purchase order included twenty five such
configurations including the modems since it was the desire of this teacher to place upon the
desk of every student access to the “world of electronic publishing®. Now | believe-theie are
several difficulties inherent to that particular configuration not the least of which is the
fact that there were no phone lines in that room and therefore the modems were rendered
useless. That kind of focus on the machine also tends to spawn the use of computers and
other technologies as scparate courses of study rather than as integrated tools of
imstruction. The logical extension of that can be a significant problem. Treating the vast
computing resource as simply another subject does not do justice to or recognize the
capability of the technology nor does it increase productivity of teachers and our
administrators. Our inservice education programs must include arientation to all technol-
ogies and their appropriate uses for imtmctlot)al purpoases. Inservice must include the ethics
involved surrcunding the use of computers and the societal impact, both positive and
negative, related to our emerging computer society. Inservice ea.cation mist be on &
continuing basis and address new high quality application programs and how they are best
Integrared into the curriculum and content areas. Our inservice programs should also
Include administrators to insure that computing is addressed within the context of a
deliberate planning effort that focuses on student needs as the driving force rather than
which piece of microcomputer hardware happens to be on sale that week. Clearly, effective
administrators do not go out and hire teachers because they are bargain priced and then
attempt 1o integrate those teachers to suit the needs of the student population. Yet, we are
witnessing some purchases of instructional capacity that then require significant retrofitting
to student needs which is cumbersome at best. Through inservice we need 1o introduce our
md\erstothevastwayddatabaseswhlchnu&numigmmetwleam!nsm
These kinds of content areas must also be included in preservice and in so doing we must
realize that this preservice/inservice effort will be extremely intensive and require
extensive amounts of resources. Only through this extensive and intensive effort will our
educational professionals be equipped to truly apply technology in creative more productive

ways {or learning purpeses.

The last issue has to do with telecommunications. Addressing this issue requires, more
than any other, a broadening of our perspective. We as educators must think beyond the
edge of our desks, the confines of our office walls, the parameters of our prog-ams, and the
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boundaries of our states. We nnat broaden our perspective because telecommanications

‘epitomizes techuological transcenaence beyond those superficial limitations. 1n that regard

I congratulate states like California that has proposed a nultifunctional telecommunications
network development effort to address that state's econonuding educational concerns along
with the conduct of a variety of other states services. Alco to be congratulated is
Massachusetts that has created the Massachusetrs Corporation for Educational Technology
that has laid out a first year plan for addressing fhe telecommunications needs specific tc
the educational community. In my opinion | prefer the Califarnia model i~ that it
aggregates state functions and focuses on economic development which | suspect is more
politically viadle and nore likely to achieve recognizable results in the short terin. At the
same time, any significant telecommunications capacity developed for broader purposes can
meet all or some of its educational needs,

In retrospect | marvel at the foresight of New York State when it created the State
Thruway Authority -vhich transcends traditional program and state agency lines and
ultimately buiit a highway systein that provides the assuranc: to every homeowner that he
can build his highway onto the street «ud that the street will connect to a town highway and
further to a county highway and interstate highway which shares traffic and costs across as
wide a consumer base as is possible on a usage basis. | have suggested that in our state the
Education Department urge the Governor's Executive Staff to pursue a similar avenue
regarding telecommunications. In the meantime, we need to pursue efforts such as those
being pursued in Massachusetts that take stock of our telecommunications capacity resicent
in educ stion and begins to articulate the telecommunications system requirements we view
as critical for our business of learning.

Another major telecommunication concern rests with what configuration of communi-
cations is required at the district or community level. We need to begin thinking about and -
developing requis~nents for what is typically being called the school or "educationa! utility”
al the focal setting. Such a utility must provide for access by all of our educational and
cultural instisutions and must provide access for homebound learners and those adults
desiring to take advantage of our learning epportunities from their homes, We can <ontinue
what i« generally & lack of coordination and development in this critical telecommunications
area and therefore duplicate resources for planning and implementation which wi! reduce
the gencral funds available 10 use and therefore reduce the proportion of funds we can use in
education. | nced no* tell you that any reduction of resources available to education is a
sign.ficant problem. On the other hand, we can puruse the avenues provided through
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anlightensd and broadened perspectives such as Is being pursued in states such as California
and Massachusetts. In so doing we can decrease the educational resources required for the
ultimate development and maintenance of effective telecommunications capacities an an
international scale,

1 have touched upon what | believe to be some of the critical issues confror. ing those
who take seriously the enhancement of learning opportunities through the use of technol-
ogies. Our progress is frought wlﬂlbmierso!allkinds,b\nyetnemmmmlm!dbe
here today unless we shared a vision. A vision that we can influence the design of systems
at the desks of all learners that allow for the integration of software and good classroom
management information and administrative data. Systems that allow for imstructional
pursuit whereby a student upon entering the system to study history discovers that
Napoleon's defeat was determined in large part by the climate and then shifts -om history
to climatology which leads to an exploration of the formation of our oceans and scas and
thus provides for the most exciting individual student intellectual journies that we could
ever imagine. | think we also share a vision of systems and educational process where we
reward students {or the most creative questions rather than the recitation of the most
appropriate response. | bejieve we share a vision where teschers and administrators truly
become effective learning managers and guide the individual student journies while having
more time to work with those students who need special atrention for either remediation of
enrichinent purposes.

Given the myriad of probiems relating to both individuals and organizations we must
encourage and ourselves de thoughtful risktakers willing to make and mold tomorrow's
opportunities for improved learning for all children and adults if we are to realize that
vislon. There arc technalogy pioneers and heroes. They are electronic engineers or
software engineers that forge new electronic circults, make them in miniature and provide
for us untold technological capacity. We need to create and encourage pioneers in the area
of educational applications to pursue and achieve our vision for providing students with

. exciting intellectual learning opportunities that the technelogical capacity currently aflows

and will surely provide in greater measure in the very near future.

As | was leaving yesterday afternoon to come to this conference, | was walking out the
door and my wife said to me, "Don't forget, times have changed.” Having spent most of my
life dealing with and having to accommodate extremely rapid technological changes, | was

rather intrigued as to why she would warn me "Times have changed.” In order to determine
precisely what she meant I stuck my head back into the door and usked, "W hat do you mean.

Times have changed?® She saia, "Well in Biblical times it would have been @ miracle if an |
ass could sprak. However, today very frequently it is a miracle if an ass can keep quiet.”
Taking careful heed of that admonition that preceeded my trip to this conference, let me
close and wish you an extremely profitable and informative two and a half day session here
in Washington. Thank you very much.
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Mr. WaLGren. Thank you very much for Yyour introduction to
what is a weighty subject. I would like to ask un“Yrmions in gener-
al about the degree of distribution that we could anticipate. One
thoughtisthatcom&xtersmso ive that a small number of
units will burn up all available fun that could possibly be direct-
ed in the acquisition area.

Tim, you mentioned $4 million being at least—not a threshold,
but a ring number. How broadly would you anticipate being
able to reach with this kind of legislation?

Mr. WirtH. The initial legi tion—if I might, Mr. Chairman, the
initial legislation that we discussed with the Committee on
Education and Labor called for a lﬂ-dvear program of approximately
$300 million a year and that woul be adéquate to make sure at
the end of that period of time ing up from the poorest schools
to the more affluent schools— most in need, to those least in
need—that that would then be adequate to assure that not only
was there hardware available in all of those schools for the known
needs of the schools, but also the kind of teacher training that Mr.
Downey was talking about and the kind of software evaluation that
Mr. Gore's bill goes to.

Mr. WALGREN. Do others have any comments they would like to
add on the reach of the legislation? Are you concerned that it
won't reach?

Mr. Gore. Concerned that it won’t reach——

Mr. WALGREN. Well, that it will put one computer in one school
in Memphis and that will be all?

Mr. Gore. Well, I think youx;&uestion probably is mo.e on point
with the legislation of Mr. Wirth and Mr. Downey. In the case of
the software legislation, or H.R. 4628, it has a modest reach, but it
hopefully would stimulate the development of a sizable quantity of
high-quality educational software. It is not intended to favor any
format at all. It is intended to encourage greater ease of transi-
tion—of translation—between different formats.

You know—and that is one of the real problems, Mr. Chairman.
One of the witnesses in these hearings last fall outlined
lem by comparing it to phonograph records. He said if you had a
marketplace for onograph records, that was divided not only into
33% RSM reeorgal 45's and 78's, but also 100 other RPM ca
ries, and no single category had more than 10 percent of the
market, then you would have a situation that is roughly analogous
to what you have had with educational computers to& , not 100
different, but quite a few different formats. And a talented soft-
ware writer can invest an enormous amount of time and money
and have great difficulty reaching more than a tiny fraction of the
o fthuselaixt-gi:so ot 30 to lengths to lock in thei

me of the r companies go to some in their
good products into their own format, that is to design the architec-
ture of the program in a way that makes it almost impossible to
translate into other formats. So that is the problem that this bill is
attempting to solve. )

Mr. DownEey. | am reminded—we make military comparisons all
the time. If we are going to be candid, the only problem that this
faces is whether or not i to be prepared to
spend the $300 mgl}g to provide the com-
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puters. While certainlywewantyouwdothat,lthinkitisimm
tant to make a couple of the comparisons that are often made with
military p People flying the in the future have
to be trained, they are going to be trained in computers. The cost of
the B-1 bomber, for instance, the unit program cost of the plane, is
%Olgmillion.mofthggx,mdwemmgo tobmld'&ofthem.

i ill cost 76 percent the cost of one ai

Mr. wmm Well, I want to yield to mymglleagues, with
thoughts they may want to raise.

Mr. Mineta.

Mr. MiNgra. Thank you, Mr. Chairman.

Mr. Wirth, you tou on this very briefly, but there are other
bills before the Congress which provide tax incentives to corpora-
tions who donate computers to schools. On the other hand, your
bill utilizes a direct grant approach to—in contrast to the tax
cmditappmach.lamwonderingwhydyourbﬂlusesthisapproach.
Why should we allow or why should we have a bureaucracy, 1
guess you might say, administering this in a sense rather than let-
ting _}’ftalx’eCode? sort of determine what that marketplace influ-
ence m
MMr. Iu;:nfe.lam notgtiamegber gﬁuthe &mm%mﬂﬁyﬁgd

eans, Y SOme o t to my colleague on the '8
remember that there.is no difference between a tax ture
and a direct expenditure. They are both allocations of taxpayer dol- _

. lars. That is issue No. 1.

Second, the inequities built into the kind of legislation that may
come before us in the socalled Apple bill does not address the rich/
poor or the geographical distribution issue.

'l‘hird,theso-cnﬁedApplebﬂldoesnotemntouchthequesﬁon
of teacher training, software evaluation, modeling, and so on that
amsomenﬁaLandwelearnedthoselmonsagaia:sl'mm
gesting in my testimony, very bitterly, I think, in sixties
the Title I Program in which we hurled at school a great
deal of hardwm: but they didn’t know how to use it. We hadn't
phased it in. Let's learn those lessons which are not reflected in
thgo'l‘x;tl:llell’rogmm. that

ose three reasons, it seems to me, argue very strongly
this kind of an approach rather than the tax credit a
whicl;x;xgeatye b‘}funt.anigo t - 1:hlx.lssl'dng nob?e
way, ntially, of go ut accomp a purpose.

Mr. Minera. The blﬁf allocates money to a State if that
Statehasang}pplicationonﬁlewiththeDepamnentof ucation,
is that correct

Mr. WirTH. That is correct. .

Mr. MInETA. Now, why was this z:gproach taken rather than a
gre:pdg formula which might favor the States with the greatest
n

Mr. WirTn. I think there is also, you will find in the lgl?;nt:ion,
the emphasis and priority placed on school districts with m‘geab
est need and that comes the application that is by
that particular Stute. We have two ways that we can go about
doingthis.andwehavebeenstmgglingwiththisform One
is to have individual schoo! districts apply directly to Degart-

ment of Education, and we have been Sgough a lot of that, I don’t
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think with great success. What we did in the late sixties and earl{
seventies was to strengthen State departments of education, and
think we did that successfully, and using the criteria laid out in
the legislation to allow the S‘t'ate departments of education to be
the fundamental conduitt.,h;vhich I think is also consistent with the
constitutional mandate that education is fundamentally left to the
States. So there is a balance here.

Your question goes to a difficult balance, a difficult question we
have been looking at for 20 years, We tried to address that by
u?ing predominantly State departments of education aad State ap-
plications.

M:;;'l %)owm Can 1 address the question of the tax credit for a
seco

Mr. MINETA. Surely.

Mr. DownNgv. That is Mr. Stark’s bill, if ] am not mistaken. We
have found when we do tax credit legislation on the Ways and
Means Committee, that it is just a di t type of expenditure,
and it is much less targeted and much less focused. For instance,
the targeted jobs credit which we currently have and of which I am
a supporter, is a wonderful thing for people to receive. The fact is
that a lot of people receive it who don't really need it, and we have
never found a way to try and just target it to the people that need
it. We have made all sorts of attempts. So I wou fer to do di-
rectly rather than indirectly what Mr. Wirth’s bill does. It does
provide us the ability to gurovide scope and focus that, frankly,
Pete’s bill doesn’t. I don’t know where Mr. Stark’s bill is in the
committee, but he, as I understand it, is interested in appending it
as part of the current conference, but I doubt that he is going to
have much success in that effort.

Mr. MiNETA. That bill did Jaass the House in the 97th Co
as I recall, quite easily, and it was inaction on the part of the
Senate that killed the bill.

Mr. Downgy. I don’t see it moving in the Senate this year either,
to be honest witl%,you.

Mr. MiNeTa. With regard to this issue of allocating moneys to
the States, is there any provision in the bill for disseminating in-
formation about the ﬁmgram to the States in your H.R. 37507

Mr. WirtH. Yes. The answer is yes. What we have done, as Mr.
Downey pointed out,hehadameceofleﬁslaﬁonwhichhehashad
in for a long period of time which we me with H.R. 8750, put
them together, both of which are desi to ?rovide and get out
information about what works and what doesn’t work. There is no
point in going around the barn and reinventi the wheel; and
what we have done in title IIl is focus within National Insti-
tute of Education the capacity for evaluation and dissemination.
That then gets over to the of what 1 was suggesting earlier
where we may have complaints from some publishers or software
manufacturers and so on that the government is ing into their
business. Therefore, what we have done is any kind of this evalua-
tion is done on contract, so it is contracted out to the private sector
and you don't get the government into the publishing usiness.

Mr. MingTA, Let me ask about the hardware piece of it. You are
addressing right now the software and the teacher training part of
it. What about the hardware? In terms of this program, is there
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any provision in the bill providing for dissemination of information
mthg’States.availabﬂityofthismomyforbeingamdthispw
gram

Mr. WirTH. It is—we do not get into the evaluation of hardware.
It is software and how a system uses the material, how a system
usesandintg?tesintoitscumcul' um the computer and the soft-
ware that is pri emphasis of title III.

Mr.Mmm&h%'soﬂalbﬂLitmwbeunderthe
Department of Education, but in bill it has been incorporated
now to be administered by the NSF. There are two questions I
would like to ask about that. One is why was this change made,
and, second, the NSF says thntmthey have ample authority and re-

Mr. WirTn. We have a cooperative arrangement between the Na-
e it e e S, s
in the it was ¢ was a sci-
entific and we did not want to into a lot of the sort of
the ter arguments related to support of education
through education and so on. That raises all kinds of issues as you
are familiar, Mr. Mineta.

just balderdash. If, in fact, we have that kind of funding,
aren't we reinstrumenting Federal laboratories? Why afen'twvl:g
doing a job with junior faculty and universities to maintain them
there? are we seeing the ties « junior universities falling
apart? Why are and development drying up all over the
coun

It is ridiculous for the administration to argue that the amount
of funding going into research and development is adequate when
itisdechnmgmthiseountrywhenothercountﬂes.parﬁcularly

The sooner we put the correct lens on that nonsense, the better
off the whole country will be.

Mr. Downgy. This administration says nobody is h in the
country, either, and that it is shown by statistics and studies by all
over the country to be incorrect. It is similarly incorrect
that the money or the effort had been made in either the

these bills,

Mr. WirTH. It may well be, Mr. Mineta, that members of this ad-
ministration can very well buy a lunch on Rodeo Drive or buy a
computer there. But there are not a great majority of the people in
this country who uent those environs.

Mr. MINETA. you very, ver; much for your work in devel-
oping these two bills.

Mr. WaLgeen. Thank you, Mr. Mineta.

The Chair izes Mr. Bateman.
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I don'’t have any questions. In my mind the bills are addressing a
matter that o t ta be of concern to all of us. Our educational sys-
tems are clear gong to have to be a part of the information age
and the age of comjuters.

As the means in which that information is processed, disseminat-
ed and certainly tho leurning is involved, I am sure is a tre-
mendous challenge to education, which already had
plenty of challenges unmet before computers came along.

y—and this is more of a comment than it is a question of
tbewitnewes—-Mr.Chairman,themismuchinthereporm,the
material that is here, that is a matter of first impressior.. I have
some concerns as to what is the appropriate Federal role in this,
given the measure of Federal capabilities.

%twhaw sommeenﬁ atout grants l'wfor eompsuctﬁr lhardware :;gg
software as op 1o block grants, where some school systems n
more of this and others need more of that.

I have some concerns as to whether or not by block ts, if this
is a priority need of a given school division, it gets a to do it
with the minimum amount of Federal involvement and bureacra-
cies and the slippage of funds that go into the program as opposed
to administration. o

I don’t know that we advance the inquiry a lot in terms of what
this committee needs to learn about these bills, in terms of -
ing B~1 bombers and how much defense we do or don’t need rela-
tive to the immediate needs and the relative needs of education.

I am struck by some of the figures in the report that comes to us
from the Education and Labor Committee ut the remarkable
enhancement in the number of microcomputers available in the
American secondary school .

i likegoingﬁumSl,OOOinth_efallef.SSOtoS%.Ooo;
that is a tremendous incremental leap. .

I, therefore, am going to be interested in looking at these bills jn
terms of how much .emphasis is there on the accumulation of hard-
wmvemusthe&cmmulatimdsoﬁware,thetminingofmhers
in the educational techniques that relate to computers. '

Wehavemuchtoleaminthiscommittee.and,frmk}i,elamat
ave bﬁmm.ng i tﬁ:ﬁntoftheleamingprocess.lthank gentle-
man for the fact that they are going to make me learn some things
that I really have to find out a great deal more about.

Mr. WirtH. Mr. Chairman, I would just like quickly—the points
CongressmanBatemanmisesmoneswehavebeenmuggling
with for a ong time. What is the role of the Federal Government
in&}xis kindt‘l’!fr:fx‘;?h tha debate, discussi disa

e weni t in vigorous te, on, some P
pointments, some successes in theO:ggO's. The question of block
grants versus targeted programs, an r issue.

Both of those are to be around. You and I, if we are here
for the next 10 or 20 years, will have this same debate at this
point‘Andwhatwehavedoneinthisbillistotrytorgnhe ‘
those two groblems and say, OK, what is the national need and
what is not?

The third issue you raised, which is abeolutelg-valid, which Mr.
Downey touched on a bit with reference to the 1, is, what prior-
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ities do we have in this country? There are some places we will
agree and won't agree on what comes first.

We just happen to agree their investments in our own backyard
reflects at least my ¢wn commitment that education is our best de-
fel;‘s;eandwewtﬁ:ttostartgem. of th "

inally, on- training of teachers, one e programs whic

we did very successfully in the 1960’s was the training and retrain-
ing of One of the things that we learned how to do better
than we had ever done it before, through a varisty of programs
that we experimented with in the 1960’'s—we now have developed a
cadre of institutions around the country, a group of institutions
around the coun , where through the kind of summer training
programs mm:fginourlegislation,wewouldbeabletoagainn
instill a sense excellence, a sense of commitment to this program
among & lot of teachers who are currently perhaps teaching sociel
studies or home economics or English or whatever, who could
quickly be converted into teachers to work on this.

We do not imagine, Mr. Bateman, nor I think do that sud-
denly we are going to be able to recruit into the 1l system &
vast number of computer technicians, or a vast number of math
and science‘college graduates. It is not going to hapgen. Realistical-
'lrvl:mwhatwearegomgtohavetodoisreh-aina ot of teachers.

t is a major emphasis in the bill.

I think that was the final point you made, which is absolutely
accurate.

Mr. BATEMAN. I think we hopefully would all find immediate
agreement that great, soghisticawd hardware and equipment in
the hands of people who don’t know how to use it effectively and
train peoplr: is a waste of money.

Mr. Downey. Mr. Chairman, if I could address some of Mr. Bate-
man’s concerns. Let me just put in a word for Congressman Gore's
bill for a moment, based on personal experience.

Several weeks ago 1 t a Monday up in Boston traveling to
venture capital firms. first one I went to was a place
Spinnaker, which makes educational software for home use, basi-
cally games for kids to play, in which they can learn motor skills,
eye/hand coordination, spelling—a whole host of things.

I asked at the time, that was terrific, but what was being done
for the schools? And they both looked at me in a kind of blank way
and said nobody wants to get into that because of the problems Mr.

. Gore outlined.

I think as far as we can go, with respect to dealing with software,
there are some very real limits, as my colleague mentioned. And it
seems to me his bill really addresses, I think, in a free market con-
tex:‘, an attempt to deal with that problem, which we need to deal
with.

My bill attempts, and Mr. Wirth'’s bill a to deal with the
question of, once you have it, how do you explain it to people and
how do you give it to them? There is nobody here that would sug-
gest for 1 minute that Great Neck High School on Long Island, or
in Silicon Valley, or even in your district, that the smart districts
with money are going to have all this stuff and know how to use it,

and they are going to get a big headstart.
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And the challenge that e face in a democracy is making sure
that not only do we encourage greatness and excellence, but that
we allow everyone the same opportunity for tness and excel-
lence. That is another consideration that our bill addresses.

Mr. WALGREN. Thank you, Mr. Bateman.

Mr. Valentine.

Mr. VALENTINE. Briefly, Mr. Chairman.”

Mr. Gore, your bill creates a venture capital corporation at the
Federal level. What Federal agency or organization do you expect
wouldvhave the responsibility to administer or supervise this corpo-
ration?

Mr. Gorg. It is intended in the legislation to be an independent
joint public/private corporation. I would certainly have an open
mind on any suggestion by this subcommittee that it be placed
within the Department of Fducatioa or NSF.

But I feel it is most appropriately an independent public/private
corporation.

r. VALENTINE. You think it could be made to function as you
envision it without the creation of a new Federal agency or a new
independent bu ?

Mr. Gore. Well, as I say, I think that—I have an open mind on
any suggestions by the subcommittee that it be placed within an
existing structure. But it is not intended to be a bureacracy.

It is intended—let me just outline how it is intended to function.

It is intended to have a relatively small staff and to be populated
by experts in computers and in education. It is intended to review
proposals from entrepreneurs, from small firms, that want to
create educational computer software.

Those proposals will be evaluted for their educational excellence,
their adaptability to the curricula. Also, the ease with which they
ca?fbi boal:i thinw ; ! formai:.d posal, th posal

the en 8 a particular pro , that pro
still cannot go forwarJ unless and until the private venture capital
}narket commits a sufficient amount of resources to allow it to go
orward.

The corporation would then have a minority participation in that
venture,

Now, why would the venture capital market be interested in gﬁ
ticipating in a firm that had gone through this process when they
might not be interested without this process? Simply because the
board’s evaluation of the proposal lowers the risk threshold.

The venture capitalists then know that there is a much greater
likelihood that this educational software effort is going to succeed.
Moreover, the marketpiace, made up of these thousands of school
districts and schools across the country will also have their risk
threshold lowered somewhat, and they are going to give more at-
tention tn software that has gone through this evaluation process
by this board of experts.

Now, as I hope you can see from that analysis, it really relies
upon the second judgment of the private venture capital market,
and as a result, I think that the traditional concerns about institu-
tions and bureaucracies are not the same as—in this as it would be
if we were establishing a new department or a new agency.
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One final point I want to stress again. That this particular model
of organization has been used before and has been a fabulous suc-
cess where it has been used before, and the venture capitalists are
eager to participate in this kind of effort. .

I have reviewed it with many of them. They are excited about

Mr. VALENTINE. Briefly, can you give us an example of where it

‘ has been done before. °

Mr. Gore. The Massachusetts High Technology Development
Corp. was established by Governor Dukakis the first time he was
governor. One of the board members was Chancellor Wyatt, who is
now chancellor of Vanderbilt University.

He is also on the NSF Panel for supercomputers. He is one of the
leading computer experts in the country. t board was estab-
lished quite a few years ago.

As a result, there are now 22 highly successful high technolog;
companies established out along route 128 near Boston that would
not be there without it.

Now, private venture capitalists have put up almost all of the
money. But they would not have gotten into it without the evalua-
tion.

Moreover, I might add that the morey, the initial seed money
put up for that board has been paid back a couple of times over.
Andx turned out to be a zero cost operation with 22 high tech-
nology companies up and going. .

This is intended to have the same effect for educationr:al comput-
er software. '

Mr. VaLenTINE. Thank you. I have no further questions.

Mr. WaLGrEN. Thank you, Mr. Valentine.

Well, we appreciate very much your introduction to this area. It
is an interesting one for any committee of the Congress, and one
that our committee looks forward to talking about in great detail,
and with you also. .

Mr. WirTH. Thank you very much, Mr. Chairman. )

‘We will look forward to working with you. We appreciate being

here today.
Mr. Gore Thank you, Mr. Chairman.
Mr. WALGREN. first panel in what will be a rather long

series of witnesses—angqtherefore, we want to encourage witnesses
to limit themselves mething in the range of 5 minutes, and to
know that their written statements will be made part of the record
for full review by all the members of the committee and the staff
and careful review, and that we hope you will be able to use your
time to highlight those points that you really feel are the central
ones, and deserve being underscored. ,

So the first panel, let me introduce Mr. Gary Bauer, Deputy
Under Secretary of the Office of P ing, B and Evaluation
with the Department of Education, and Dr. Richard Nicholson,
acting deputy director, National Science Foundation.

Mr. Bauer, I understand have some people with you from the
Department. We welcome them to the committee.

Let’'s proceed with your testimony, Mr. Bauer. And again, with
the thought that your full statement will be made part of the
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record. And we would appreciate it if you would really try to focus
on the points that you feel really cry out to be made.

STATEMENT OF GARY BAUER, DEPUTY UNDRR SECRETARY FOR
BUDGET AND EVALUATION, DEPARTMENT OF EDUCATION, AC-
COMPANIED BY CAROL A. CICHOWSKI AND ANDREW A.
ZUCKER OF THE OFFICE OF PLANNING, BUDGET, AND EVALUA.
TION

Mr. Baugr. Thank,you, Mr. Chairman.

Let me begin by introducing my two associates. Carol Cichowski
and Andrew Zucker, both of whom work with me at the Depart-
ment of Education and are experts in the area of computer educa-
tioln and mxghl' t be abéelto give you Eom details in this area. bt

t is a pleasure and I appreciate the opportunity to appear before
youthismomingtodiscussthemqiorneedsforaeeﬁ'ecﬁveuseof
computer technology in education anu to comment on the legisla-
tion pending before this committee.

The microcomputer and its related technologies offer an exciting
new resource for studenis and teachers. Some have said that com-
puter technology is as revolutionary an innovation for education as
the printed page.

However, educational revolutions do not take place overnight, as
evidenced by the problems of adult illiteracy that we face in this
Nation and throughout the world. Expectations that the computer
is a panecea or that education will be improved primarily by in-
vestment in capital goods are unrealistic, in my view.

Computers do offer unique opportunities, ranging from the in-
creasirzly inexpensive and ubiquitous word processor, to emerging
computer-based tutors which will help teach difficult concepts in
engineering, medicine, and other fields. Technology is important
both for today’s students and for the future development of quality
in education.

One of this administration’s fundamental principles in education
is to allow States and localities the freedom to develop and imple-
ment their own programs. In the response that we have seen
during the last year to “A Nation A. Risk,” the report of the Na-
tional Commission on Excellence in Education, there is ample evi-
dence of constructive action to increase quality through State and
local efforts. ’

Part of that response involves strategies to make effective use of
new technologies. Recent reports by the American Association for
School Administrators and a Department of Education
study suggest that a substantial percent of chapter 1 and 2 Educa-
tion Consolidation and Improvement Act block grant funds are
used to purchase computer equipment, software or to support com-
puter education activities in schools.

Further, our statistics indicate that schools are selecting a wide
range of both hardware and software purchases through this block
grant program. Our experience is that when this happens, the pro-
gram receives the full support of the school and is not thought of
as a program directed from the Federal Government. We believe
* that these programs developed from grassroots will last.
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For this very reason, we believe that H.R. 8750, the Computer
Literacy Act of 1984, is a costly, unnecessary piece of legislation.
Computer literacy is being taught in all parts of the country.

" Teachers and educators in every State have access to fine materi-
als.'l‘hgn;; 'vatesectorispmvidingawideranﬁnzfexcenmtpro-

grams. The Educational Testing Service, ETS, p to offer an ad-
Xanced placement exam in computer science for high school stu-
ents.

The De ent also opposes the National Educational Software
Act of 1 . We think there are Federal programs already in place
in the Department of Education and the National Science Founda-
tion which are adequate to stimulate the development of high qual-
ity software in those areas which boogreatariskfortheg:;i-
vate sector, and to demonstrate ive uses of technolog. t-
tilg in place expensive new programs which involve excessive Fad-
:ak control and direction of software development would be a mis-
e

. A number of States have already passed legislation or estab-
lished administrative programs in computer education. States are
increasingly active in developing software assessment and evalua-
tion systems.

My statement contains several examples. We would be happy to
provide others for the record. )

Individuals at the State and local level need to become informed
in order to make sound decisions. The Federal Government has a

-role to play, but one that is different than envisioned in the bills

P s .thm o the De f Ed has
ring the past few years, the Department of Education pro-
vided substantial supgort for the use of computers in education,
ranging from research and development of computer software to
educator training programs. C

One of our most important efforts consists of surveying and as-
sessing the status of computer literacy across the Nation. The De-
Rjartment nsored National Assessment of Educational Progress,

AEP, will soon be assessing a carefully selected national sample
of students in this area.

We are well aware of the importance of research on how comput-
ers can best be used in the classroom, and have, therefore, estab-
lished, thrm,gh the National Institute of Education, a National
Educational Technology Center. -

The center will focus especially on the needs of students and
teachers in mathematics, science, and computer education. We
think this is much better than the Federal Government becoming a
member of the evaluation team that judges the quality of software
and hardware. .

Experience shows that schools, based upon their particular cir.
cumstances, need different kinds of computers. There is n¢ value in
indiscriminate universal purchases. Local schools, districts, and
each State agency are in the best position to make these choices.

Secretary Bell testified before this committee last September and "
mentioned some of the efforts under way in the Department in the
area of technology. I would like to bring you up to date on several
of our current projects.

45 -



42

Of special interest to this committee is our science and mathe-
matics multimedia program ‘““The Voyage of the Mimi.” This series
was d_evelc:gled to provide television, nﬁcroeo‘p:puher sogware taa';'g
experimental interactive videodisc programs for upper elemen
school children.

I am pleased to announce that CBS publishing, Holt, Rinehart
and Winston will distribute the materials for this program which is
a major contribution to improving science and mathematics educa-
tion.

My statement has a more detailed description of that program.

The “Voyage of the Mimi” is the latest in a long line of highl
successful educational television series su with F
funds, stretching back to 1968 and “Sesame Street” and including
for ““3-2-1 Contact”. New authorizations are not needed for such
P ming. '

rough our center for Libraries and Educational Improvement,
CLEl, the Department has supported development of three high
risk, innovative software programs which focus on teaching and
learning of basic skills. This software has been developed in con-
junction with schools.

The programs have been field tested in numerous classrooms
across the Nation. These are 3-year development projects designed
to go beyond the simple drill and practice that characterize so
much early software.

The programs are described in detail in my statement.

These programs were high risk projects that required expert
teams for development, and the involvement of thousands of stu-
dents. The formula has worked very well.

Two of the el members who will testify today are our
ners in these developments. Dr. Paul Horwiiz of Bolt, Beranck, and
Newman, Inc., represents the highly qualified team that developed
the Quill writing program and Mr. McQuillen represents
CBS Publishing, the distributor of the “The Voyage of the Mimi."”

Over the 3 years, the Department has also been active in
working with State and local governments to disseminate the best
educational technol applications. Last year, under the Secre-
tary’s Discretionary , awards were made to 12 school sys-
tems to demonstrate the i::g)lementation of educational technology.

These systems are located in all regions of the Nation. The dem-
onstrations include close industry/school cooperation.

Business and industry are also becoming active ers in com-
puter literacy programs, as they are in a variety of other education
programs. My statement includes several examples. Again, we
would be happy to provide more for the record.

As you can see, the Department of Education has been actively
involved in many ways in h':lf:mg students to benefit from the com-
puter revolution. In general, we believe we have adequate re-
sources and program authorities for thngssgurme

Our budget request for fiscal year 1985, however, does include a
$6 million increase for the National Institute of Education, a por-
tion of which is earmarked for activities in technology. This re-
flects our view that research is essential if we are to the best
possible use of emerging technologies.
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In addition, we have asked for a major increase in the chapter II
block grant program. Using that money for computer related items
is a permissible use and many schools have taken advantage of it.

As I stated previously, the administration does not support these
two pieces of legislation. They are excessively costly, and would
mandate a level of Federal involvement and control which is inap-
propriate. : .

The Federal Government has a limited, altho important, role
to play in this area. Current programs within Department of
Education and the National Science Foundation are adequate to
address these needs.

If Congress wishes to act in this area, we would urge support for
our proposal for a substantial increase in chapter II funds.

Thank you very much.

] l[;l'he] prepared statement and biographical sketch of Mr. Bauer
ollow:
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Nr. Chairman and Members of the Subcommittee, I appreciate
the opportunity to appear before you this morning to discuss the
major needs for the effective use of computer technolagy in
education and to comment on the legislation pending before this

Committee.

The microcomputer and its related technologies offer an
exciting new resource for students and teachers. Some have said
that computer technology is as ~evolutionary an innovation for
education as the printed pace. BHRowever, educational revolutions
do not take place overnight, as evidenced by the problems of
adult illiteracy that we face in this Nation and throughout the
world. Bxpectations that the computer is a panacea or that
education will be improved primarily by investment in capital

goods are unrealistic, in my view.

Comput -rs do offer unique opportunities, ranging from the
increasingly inexpensive and ubiquitous word processor, to
emerging computer-based tutors which will help teach difficult
concepts in engineering, medicine, and other fields. Technelogy
is important both for today's students and for the future

development of quality in education.
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One of this Administration's fundamental principles in
education is to allow states #nd localities the freedom to develop
snd implement their own programs. In tha response that we have
seen during the last year to "A sation At Risk,” the report of the
National Commission on Excellence in Education, theze is ample
evidence of eonl;;uctlv- action to increase quality through ltlt3
and local efforts. Part of that response involves -;r;teqle- to
make effective use of new technologies, Recent :epo:is by the
American Association for School Administrators and a Department of
EBducation sponsored study suggest that a substantia)l percent of
Chapter 1 and 2 Rducation Consolidation and Improvement Act block
grai.c funds are used to purchuse computer equipment, software or
to support computer education activities in schools. Further, our
statistics indicate that schools are selecting a wide range of
both hardware and software purchases through this block grant
program. Our experience is that when this happens, the p.ogram
receives the full support of the school and is not thought cf as a
program directed from the Federal government. We believe that

these programs developed from grassroots will last.

For this very reason, we believe that H.R. 3750, the Computer
Literacy Act of 1984 is a costly, unnecessary plece of
legislation. Computer literacy is being taught in all parts of
the country. Teachers and educators in every state have access to

fine materials. The private sector is providing a wide range of
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excellent programs. The Educational Testing Service (ETS) plans
to offer an Advanced Placem#nt exam in computer science for high

school students.

The Department also opposes the National Educational Software
Act of 1984. We think there are Federsl programs already in plage '
in the Department of Bducation and the Rational Science Foundation
which are adequate tn stimulate the development oé,high quality
software in those areas which pose too great a risk for the
private sector, and to demonstrate effective uses of technology.
Putting in place expensive new programs which involve excessive
Federal control and direction of software development would be ;

mistake.

A number of states have already psssed legislation or
established administrative programs in computer education.
States are increasingly active in developing software assessment

and cvaluation systems. Tllustrative of these efforts arce:

0 Minnesota has passed and appropriated funds for a
$§6 million a year program that iancludes teacher
training, planning, software and hardware
acquisition and model demonstration programs.

0 New Yorkx has established & Center for Learning
Technology which has developed criteria and
standards that may be used by schools to assess
and select instructional hardware.

o Florida has passed an extensive computers in
education legislation package that includes
guidelines and plans for each school system.

o0 Tennaessee has developed a statewide poljcy on
computers in education that is about to dbecome
operational.

v
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0 virginia has instituted a statewide progras that
uses television to train teachers in the latest
state of the art technolc ., for the classroom.
0 California has developed a network of 19 educational
computing centers throughout the state that
provide both training and resources for teachers
within each region.
o Oregon's BEducetional Computer Consortium (OECC)
that includes nearly all of i local educa-~
tional agencies, has in the t several years
been engaged in ovaluating and selecting
softvare.
Individuals at the state and local level need to become
informed in order to make sound decisions. The Foderal governmeant
has a role to play, but one that is different than envisioned in

the bills before this Committee.

During the paét few years, the Department of Educetion has
provided substantial support for the use of computers in
education, renging from research and development of computer
software to educator training proy-ems. One of our most important
efforts consists of surveying and assessing the status of computer
literacy across the Mation. The Department sponsored National
Assessment of Educational Progress (NAEP) will soon be assessing a

carefully selected national sample of students in this area.

We are well are of the importance of research on how
computers can best be used in the classroom, and have therefore
established, through the National Institute of Bducation, a
Nstional Educational Technology Center. Tha Center will focus

egpecially on the needs of students and teachers in mathematics,
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science, and computer education. We think this is much better
than the Federal government becoming a member of the evaluation
tean thot judges the quality of softvare and hardware. Experience
shows that schools, based upon their particular circunstances,
need differaent kinds of computers. There is no value in indis-
criminate universal purchases. Local schools, districts, and each
state agency are in the best position to make these choices. To
help states and local school districts implement strategies to
imbrove the quality of education, the Department asked for more
funds under Chapter II. With this increase, state and local
agencies could initiate new programs including technology, with
the decision being made at the operating level, where the learning

and teaching takes place.

Secretary Bell testificd before this committee last September
and mentioned some of the efforts under way in the Department in
the area of technology. I would like to bring you up to date on

several of our current projects.

Of special interaest to this Committee 1a.ou£ science and
mathematics multi-media program "The Voyage of the Mimi." This
sories was developed to provide television, microcomputer scftware
and experimental interactive videodisc programs for upper elemen-
tary schoel children. I am pleased to announce that CBS

Publishing, Holt, Rinchart and winston will distribute the

03

RIC

Aruitoxt provided by Eic:



materials for this program, which is a major contribution to
improving science and mathesatics education. The progras will be
aired on PBS next September. The computer programs developed for
this project are at the leading edge of software developmeant. The
coxputer prograns include:

o A program which turns the computer into a series of
scientific instruments. There is a temperature .
probe, light probe and sound proba. These are
inexpensive sensors that attach to the computer snd
display data graphically on the screen.

© A simulation that regquires teamwork to find a
whale caught in a figherman's net. Bach team
player is responsible for a separate jodb, as
though they were members of a ship's crew, and
they must cooperate to find their own location,
plot a course to rescue the whale, and do the
necessary mathematics and navigation.

The “Voyage of the Mimi® is the latest in a long line of qtghly

successful educational television series supported with Federal

funds, stretching back to 1968 and "Sesame Street™ and including
for "3-2-1 Contact!” New authorizations arc not needed for such
programming.

Through our Center for Libraries and Educational Improvement '/\\
(CLEI), the Department has supported development of three
high-risk, innovative software programs which focus on teaching
and learning of basic skills. This software has been developed in
conjunction with schoels. The ;rogr%Es have been figld-tested in
numerous classrooms sCcross the Nation. These are three-years

development projects designed to go beyond the simple drill and

54




51

Practice that charagterize so much early software. Once these
developmental projects were field-tested and validated, based upon
competency testing of the students, bids were obtained from
commercial distributors for release of the products to the open

sarket. The programs are:

© The QUILL program, which is a program {n written communi-
cations for the upper elementary grades, was developed by
Bolt, Beranak, and Newman of Cambridge, Massachusetts ang
will be distributed by D.C. Heath PFublishing Company this
summer. ,

o0 IRIS, which is a comprehensive reading program for the
upper elementary grades, was developed by the WICAT
FOUNDATION and will be distributed by WICAT, Inc. in the
Fall of 1984. As a result of Department funding, WICAT
stimulated the additional development of reading materials
and adult literacy programs. Even though the WICAT
FOUNDATION was the developer of this material, WICAT, Inc.
hed to bid for the distribution rights in competition with
other distributors. WICAT estimates that this project
attracted $15 million in venture capital for the
production of reading materials at all levels. Again, the
materials were designed to go beyond the beginning steps
of computer uses in the classrooms.

© The TABS project, which was developed foi upper elementary
grades in mathematics by Ohio State University, is in its
final stages of negotiation with a nationally known
distributor.

These programs were high risk projects that required expert
teams for development, and the involvement of thousands of
students. The formula has worked very well. Two of the panel
menbers who will testify today are our partners in these develop-
ments. Dr. Paul Horwitz of Bolt, Beranak, and Newsan, Inc.,
represents the highly qualified team that developed the QUILL
writing program and MNr. Harry McQuillen repraesents CBS Publishing,
the distributor of the "The Voyage of the Mimi."



Over the past thrée yeoars, the Department has also been
active in working with gtate and local governments to disseminate
the best educational technology applications. Last year, under
the Secretary's Diibtetionazy program, aswards were made to 12
school systems to demonstrate the implomentation of educational
technology. These systems are located in all regions of the

ttation. The demonstrations include close industry/scnool/

cocperation.

Business and industry are also becoming active partners in

computer literacy Programs.

© Digital Corporation has entered into a project with the
Lynnfield, Massachusetts schools where they are training
school personnel in instructional design on computer
controlled videodiscs. This two year project will produce
and test an elementary earth scicnce program.

© IBM has entered into an extensive multi-million dollar
program with both elementary and secondary schools,
providing equipment, software and “raining. One of the
more exciting programs is their "write to Read™ program
for beginning readers.

0 Radio Shack/Tandy Corporation has had an extensive teacher
. training program available to teachers and school adminis-
trators for several years. '

o Apple Corporation has made several grants to educators for
development of quality software and other applications of
technology in education. sSome of the more sophisticated
software development has emerged from this program. In
the state of California, Apple Corporation has distributed
10,000 computers to schools. .

As you can s« , the Department of Education has been actively
involved in many ways in helping students to benefit from the

computer revolution. In general, we believe we have adequate

rescurces and program authorities for this purpose.
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Our Sudgct request for fiscal year 19685 however, does include
8 §6 million increase for the Hational Institute of Elucation, a
portion of which is earmarked for activities in technology. fbil
reflects our view that research is essential if we are to make the

‘bast possible use of emerging technologies.

As I stated previously, the Administration does not support
these ewé pieces of legislation, They are excessively costly, and
would mandate a level of Federal involvement and control which is
irappropriate. The Federal government has a limited, although
important, role to play in this ares. Current programs within the
Department of Bducation and the National Science Foundation are
adequate to address these needs. If Congress wishes to act in

o

o
this area, we would urge support for our proposal for a

¥ ¢

substantial inerease in Chapter II funds.

Mr. Chairman, this concludes my statement. I would be happy

to respond to your questions.
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Mr. WaLGREN. We appreciate that statement.
Dr. Nicholson.

STATEMENT OF DR. RICHARD S. NICHOLSON, ACTING DEPUTY
DIRECTOR, NATIONAL SCIENCE FOUNDATION

Dr. NicHoLsoN. Thank you. I would like to try to summarize my
statement.

I would like to do two things. First, give you a very brief outline
or summary of what the NSF role has been in this area in the past,
and what it is today, right now, and then try to make a few obser-
vations from the NSF perspective on H.R. 8750 and 4628.

NSF has had a role and it has been active in this area for a long,
long time, 20 years at least probably—long before cheap electronics
made the micro or personal computer the ubiquitous thing that it
is today and on everyone’s mind apparently. NSF had supported
activities in education.

For 15 or 20 years we have successfully su research devel-
opment and the dissemination of compute educational sys-
tems, materials, courseware, and language.

I think there is one particularly powerful example of the early
NSF role in this area. Anyone familiar with the computers that
are used in homes and schools today knows that they are all using
a programming language called BASIC. BASIC language is the
backbone and the industry standard for all personal computers.

They ~!1 operate on a language called BASIC. It is a form of soft-
ware, actually. A fact that is much less known is that the BASIC
language was developed under a grant from the National Science
Foundation educational activities in the early 1960’s.

So this language that everyone uses today actually came from a
grant some 20 years ago out of the National Science Foundation to
Dartmouth College to develop the BASIC language. Similarly
today, if you go in a classroom in the elementary grades, where
children are using computers, you are apt to see them using a lan-
guagecalledLOGO.Thisisalangagathatalsowasdeveloped
through grants from the National Science Foundation educational
programs.

There are other examples. The PLATO program that Control
Data Corp. invested $1 billion in, and it is used extensively in mili-
. ?gr training and schools. The concept work was supported by the

The so-called intelligent video disc, which makes use of both com-
puters and video disc technology and has tremendous potential in
terms of the future in education, also has been funded by the Na-
tional Science Foundation.

More recently, our Commission, as you know, as has been re-
ferred to earlier this morning, looked into this area and stated its
belief also that the new information technologies offer great poten-
tial for improving the classroom environment, particularly in
mathematics, science, and technology.

This Commission recommended specifically that NSF assume a
leadership role in this area by supporting prototype demonstra-
tions, by fostering the dissemination of information on model mate-
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rials and practices, and by su porting research on the integration
of educational technologies within the curriculum.

That is essentially—we have essenti followed their recom-
mendations in the we have at right now today. The
Commission viewdmn:le then as one of leadership or a facili-
tator for the development of these technologies.

However, the actual providing or incorporation of educational
technologies into the classroom is included in our Commission’s
recommendation that are directed at State and local governments
and the private sector, not the Federal Government.

As you know, Mr. Chairman, we have reestablished science edu-
cation activities recently at NSF. We already now are supporting a
number of activities in this general area. I thought it might be
helpful to cite just a few illustrative examples of the kind of things
NSF is supporting today in this area.

For example, in our honors lglrlt;gv'am, this summer 30 junior hi
school teachers at Chestnut Hill College in Pennsylvania will
exposed in course work in BASIC, the I referred to earli-
er, and another language called PASCAL, in addition we will
design ways to evaluate computer software.

Another example, 25 elementary school teachers will use micro-
computers to learn how new mathematical techniques for problem
solving and simulation at Illinois State University. And a group of
wc:ﬁary school teachers will investigate new ways to math-
ematics via the computer at the University of Texas at San Anto-
nio.

Another one of our programs. materials development rogram,
we have recently funded the /American Statisticai, Assoc?ation to
develop computers to teach probability and statistics. At Eastern
Michigan University, faculty and seco school teachers will de-
velop laboratory experiments and instructional units for computer-

chemistry courses.

The Consortium for Mathematics and its Applications is develop-
ing materials in mathematics that incorporate the most recent use
of computer technology for teaching and learning for preparing
some 15,000 teachers.

The materials developed in all of these projects will receive na-
tional dissemination as a requirement of the program.

I also should mention business and industry, as our commission
recommended, are doing their part. The March 1984 issue of Data-
mation reports that the A[fple Computer Corp. has offered a com-
plete system to every school in the State of California.

It is reported they have given away some 8,000 to 10,000
worth perhaps $20 million. IBM has given 1,500 of its personal
computers through its PC litera? p to 89 schools and 12
colleges in New York, Florida, an Mandalsotminsteach-
ers from these institutions for an estimated cost of $8 million.

The Tandy Corp. offers free courses in BASIC and a 24 hour edu-
cational program at its 420 nationwide computer centers to any
teacher. whether or not he or she uses Tandy’s Radio Shack com-

- puters. .

It is reported they have trained an estimated 150,000 teachers in

the last 3 years. Tandy also has mailed out free of charge an audio-
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visual presentation training program about computers in the class-
room to over 103,000 schools.

Mr. Chairman, I hope that by this brief background I have
shown that NSF in this particular area has, in fact, a distinguished
track record that goes back a long time before this particular issue
was s0 much in the public consciousness, and it is an area in which
we intend to maintain our leadership role in the years ahead.

So in that context, then, I would like to make a few comments on
H.R. 3750 and 4628.

First, I want to be clear that we think the ultimate aims of these
bills are good, they are very compatible with the kind of things I
have just discussed that the Foundation has done and is doing
right now. We only question whether these mechanisms are the
best way to achieve those aims.

By that, I mean we feel that existing Federal programs and new
State programs alread‘g allow educators to accomplish many of the
features included in the proposed bill. In addition to Federal pro.
grams, many States have now initiated vifomus programs of tﬁeir
own and others are developing them as well.

The April 1984 issue of Electronic Learning reports that 17
States already have passed laws requiring or recommending some
form of computer literacy and instruction in their K-12 schools.
gimilarly bills are under consideration in a good many more

tates.

Minnesota has set aside funds for software development and has
provided incentives to use uality software. California and Minne-
sota have set up software demonstration centers so that teachers
can try out materials and software.

Additional Federal efforts must be careful not to undercut the
many excellent State programs and private initiatives that are just
getting underway and the many cooperative efforts initiated by the
business and academic community.

Indeed, we believe that the current mix of governmental pro-
grams and private initiatives is about right.

Title II of 3750 provides for the support of summer institutes by
the National Science Foundation. We would note that NSF already
is supporting such institutes, I mentioned some, and provides sti-
pends, travel and per diem for the teachers; a much more liberal
and necessary kind of support than provided for in the bill.

And as I already noted‘,)o the private sector and universities are
now beginning to provide extensive training programs of their own.

Title IIT of that bill provides for information dissemination. In
my written statement I list a rather large number of examples of
dissemination centers and clearinghouses that are already in exist-
ence, more that are being established with Foundation support.

Finallg', let me comment briefly on H.R. 4628, which provides for
the establishment of a National l%ducation Software Corporation. It
is not clear whether the goal of this Corporation is to make money
or to provide materials whose development would be of high risk to
investors.

Should materials be designed for small special markets like the
handicapped and the gifted, or for the large general purpose
market such as reading and arithmetic?
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The market audience and specialization of materials will greatly
affect obviously the investments and benefits that will come.

Is the Corporation to provide materials for those who can pay or

ide materials for those who may benefit most from their use?
ith such a small capitalization of the Corporaiion, the goal may
by necessity may be to support materials that are likely to make a
large profit. If not private sector investments will be small, espe-
Wthereisnolikelihoodofhighpmﬁtsfwh!ghﬁskm

her less expensive might be considered. For exam-
Ple, in February 1982, embarkedonagimeanng‘ program in-
forsdonceandengineeringedu@ﬁonusingcompute:fssupported
creative projects to develop innovative prototypes computer-
hasedinsmmonalmateﬁmformdeslo,ll;andlzandear
college years. Computer vendors donatea an estimated million dol-
lars worth of equipment, and NSF and universities provided addi-
tional funds resources to develop these materials.

In any event, development of any of these materials will be ex-
pensive and costly. The costs of developing a critical mass of high
quality software are relatively high.

It is estimated that 4,000 hours of courseware is needed for a
critical mass at the precollege level if students are to have access
to the computer for at least a half hour per day. High quality com-
puter software can cost as much as $1 million a course.

Rule of thumb estimates place costs at $30,000 per contact hour.
Rather than provide large sums of money so that a few high qual-
ity courses can be developed, some feel that our money might be
better spent in developing so-called authoring languages and au-
thoring aids with a goal for driving down the cost of producing
high quality materials by hﬁrhaps a factor of 10. These woild be
new kinds of languages like the BASIC language that would let
zlore people develop their own educational package in a cost effec-
ve way. v
In this way we could produce far more high quality materials
and increase the number of authors. This approach might have the
added advantage of helping commercial developers, educators, and
individual teachers who may want to develop their own special
purpose courses. The Foundation is embarking on such a course
right now by encouraging the development of such new authoring

languages
While we agree with the goals of the bills, we believe we already
have ample authority and resources to achieve them under existing

Pﬁ‘ﬁ:‘m
is concludes my statement. -

[The prepared statement and biographical sketch of Dr Nichol-
son follow:]
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Nr. Chairmen and Members of the Committee,

I wish to thank you for the opportunity to appear before you to discusS the
major needs for the effective use of computer technology In education and
te comment on the extent to which the proposed legislation meets these
needs .

The National Science Foundation has long supported computing in education.
NSF has within its mission the responsibility for fostering and supporting
the development and use of computers and other scient{fic methods and
instruments primarily for research and education in the sciences. Me have
supported research, development and the dissemination of . mputer-based
educational systems, materials, courseware and languages f.r well over a
decade. For example, the Foundation provided a grant to Dartmouth College

.to create the language BASIC, probably the most widely used language 1in

education. Many years of support for the LOGO language for children and
PLANIT, an author!nn language, have all made significant impacts on the
educational uyses of computing. NSF proof-of-concept support for the PLATO
and TICCIT systems and intelligent-videodisc systesms has demonstrated the
educational effectiveness of these systems and has helped recruit
commercial interest and support for them., Software and courseware, such as
the Huntington simulations and computer Viteracy model programs, have
contributed to the creation of high quality materials and advancement of
the field.

In April 1982, the National Science Board estadlished an autonomous
Commission on Precollege Education in Mathematics, Science and Technology,
whnse purpose was to propose remedies to the perceived dire state of
American elementary and secondary education in these fields. One of the
major findings of the NS8 Commission was that the new {nformation
technologies offer great potential for improving the classroom environment,
particularly in mathematics, science and technology. Based on that
finding, the Commission recommended actions for each of the different
sectors of suciety to foster the realization of that potential.

One major recommendation was that the National Science Foundation once
again take a leadership role in tnis area, by supporting prototype
demonstrations, dy fostering the dissemination of information on model
materials and practices, and by supporting research on the integration of
educational technologies with the curriculum. NSF's leadership role wis
vigewed by the Commission as a “guide” for, or factlitator of, the
development of educational technologies. Providing for the actual
incorporation of educational technologies into the classroom was, 1 might
add, included in the recommendations directed at state and local
governments and the private sector.
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At the seme time the Commissi0n was 1ssuing 1ts report, the National
Sctence Board reaffirmed NSF's intention to take the lead in developing
programs at all levels of education in mathemstics, science and technoiogy,
and the Director re-estadlished the Directorate for Science and Engineering
tducation. The Division of Precollege Education in Science and

Mathemat ics, which now administers the technology program, provides support
for computer technology in educatfon in several ways.

1. Improved Instructional Materials

Eligible activities include the development of high quality materials
and the introduction of new scientific or technological advances,

. improved methods of delivering instruction, fncluding technology-based
materials, software, computer simulations of laboratory experiments,
and television or videodisc-based materials,

2. Improved Methods of Teacher Development

local and regional teacher development and honors workshops for
precollege teachers of science and mathematics 2re eligible for
support and may include courses and seminars dealing with educational
technology, such as computers or telecommunications, Undergraduate
preparation of teachers s also included.

3, Research in Teaching and Learning

Basic and applied research on information processing models as they

relate to science teaching and learning, the effects of incorporating
tnformation processing technology tnto the tr-aditional school setting
and the distribution and adoption of technologies are all encouraged.

4. Application of New Technologies

Research and development on advanced technologies,particularly the
computer, as educational and instructional tools for students and
their teachers can be supported. Support is also provided for
exploration, development, and proof-of-concept demonstration of
advanced computer and telecommunications technologies, as well as
innovative computer-based concepts and applications. The program
supports the development of computer-bdased systems for precollege
science and mathematfics education which augment human intelligence,
intuition and prodlem solving, development, testing and evaluatfon of
systems that offer exceptional promise of educational effectiveness
and efficiency, and support of mechanisms to faciiitate the widespread
use of educational technology.

The Diviston of Precollege Education Tn Science and Mathematics has already
funded projects designed to enhance computer literacy in schools across the
United States and the use of the computer in the classroom for instruction
in traditiona! subjects. These projects are designed to engage teachers in
a wide variety of activities that foster the use of computers in schools.
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Under the honors program, the following kinds of activities are presently
taking place: At Chestnut Hi1) College in Pennsylvania, thirty junior high
school teachers will be exposed to course work in BASIC and Pescal and, in
addition, will design ways to evaluate computer software; twenty five
elementary school teachers will use microcomputers to learn new
mathematical techniques for problem solving and simulation at I1lingis
State University; and finally, a group of secondary schoo! teachers will
investigate new ways to teach mathematics via the computer at the
University of Texas at San Antonio.

The materials development progrsm in the Directorate has funded three major
projects related to the use of the computer, One project, awarded to the
American Statistical Association, deals with using the computer to teach
prodability and statistics, at Eastern Michigan University, faculty and
secondary school teachers will develop laboratory experiments and
fnstructional units for computer-based chemistry courses, and the
Consortium for Mathematics and 1ts Application (COMAP) is developing
materials in mathematics that incorporate the most recent use of computer
technology for teaching and learning for preparing 15,000 teachers. The
materials developed in these projects will receive national dissemination.

The Foungation believes that the health of computers in education is
excellent. There has been an extraordinary growth of computers in
precollege education, 1In 1980, the National Center for Educational
Statistics reported that there were 52,000 terminals and microcomputers in
the schoois. Market Data Retrieval now reports that 325,000 computers will
be in the schools by September of this year, 62.4% of our elementary
schools, 80.5% of our junior high schools and 86.1% of our high schools now
have at least one computer,

Business and industry are also doing their part. The March 1984 issue of
DATAMATION, for example, reports that the Apple Computer Corporation has
taken advantage of the tac incentives offered companies in California and
has offered a complete system to every school in the State. Almost all
schools have accepted. It s reported that Apple has given approximately
9,250 systems worth 20 millton dollars and has received an estimated

1.5 million dollars in tax breaks from the State. IBM has given 1,500
personal computers throvgh fts PC literacy program to 89 schools and

12 colleges in New York, Florida and California and also trains teachers
from these instituttons for an estimated cost of eight million dollars,
The Tandy Corporation of fers free courses in BASIC and a twenty hour
educations! program at its 420 nationwide computer centers to any teacher
whether or not he or she uses Tandy's Radto Shack computers. It is
reported that they have trained an estimated 150,000 teachers in the last
three years. Tandy has also mailed out, free of charge, an audiovisual
presentation training program about computers in the classroom to over
103,000 schools.
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High quality materials and courseware are now appearing on the market. In
Fiscal Years 1980 and 1981, as a stimulyus to the sarket, the Rattonal
Sctence Foundation and the Natioma) Institute of Education Jointly funded &
progrem to develop Precollege Mathematics Using Computers., The progran was
sdministered b¥ NSF and produced many innovat{ve projects in computer-based
mathematics. These materials are now being widely dissemtnated through
commercis] publishers and non-profit clearinghouses.

I would 11ke to comment on the two bills before the Comifttee: H.R, 3150, ‘
a b111 to promote computer literacy among elementary and secondary school
Students and thetr teachers, and N.R, 4628, a d11) to establish a Naticnal
Education Software Corporation,

First, we think the ultimate atms of the bills are good. although we
questiop whether these mechanisms are the best ways to schieve those aims.
Computers already permeste our soctety and greatly affect our datly lives,
If we agree that the Natfon should prapare its children for the tnformation
world in which they are going te ltve, familtarity with computers should be
included in the curriculum, MHowever, existing Federal prograss and new
state progr already allow educators to accomplish all of the features
included the proposed bil1s, The Foundation‘s current authority permits
it to sypfort basic research, applied research, materials develcoment,

diss ation, and prototyping on new advanced computer technoloy'es for
edufatfon and teacher tratning. In sddition to Federal programs, .‘any
states already have inftiated vigorous programs of their own and otners are
now developing them. The Apri) 1984 1ssue of Electronic Learning reports
that & survey of state education agencies f{nds that 17 states Eave already
passed laws requiring or recmnding some form of computer iiteracy
instruction 1n their K-12 schools. Stmilar bills are under constderation
in & good many more states. The State of Ninnesota has set astde funds for
software development and has provided incentives to use quality software.
California and Minnesota both have set up software demonstration centers so
that teachers can try out mstertals and software,

Rdditional Federal efforts are likely to undercut the many excellent state
programs and private initiatives that are Just getting under way and the
many cooperative efforts initiated by the business and academic community.
¥e believe the current mix of governmental programs and private inftiatives
is a proper one. It will 1ead to a solid foundation that will provide the
high quality matertals necessary for stucents 1n our schools to achieve
excellence.

We are also concerned about eguity. Under Title I, Acquistition of
Mardware, Section 10 (a)(1) *Funds are provided first to those schools with
the Teast computer hardware per student.” Under this tegislation, schools
no matter how sffluent and who may be well able to pay for equipment may
benefit from equipment acquisitions mot because they are needy but because
they were slow to adopt new technology. Under Title 11, teacher tratning
institutes are provided. NSF already provides such institutes and permits
stipends, travel and per diem for teachers---a much more )iberal and
necessary support than provided 1n the di1l, In addition, as noted
earlier, the private sector and universities are beginning to provide
training programs,
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Title 11 provides for information dissemination. Many centers and
clearinghouses already nave been established to disseminate and evaluate
courseware and software. For exsmple, CONDUIT, Iowa City, lowa, creates
reviews and distributes software., MicroSIFY, based at the Northwest
Regional Fducstional Laboratory in Portland, Oregon is a clearinghouse for
descriptive and evaluative information about microcomputer-based software
and materials in educstion, Wicrocomputer Educational Applications Network
provides information on microcomputer spplications. EPIE (Educational
Products !nformation Exchange) also provides a direction and evaluation
giide of computer programs available for national distridution, NSF
supported Project Seraphim at Eastern Michigan Unfversity produces a
Computers 1n Chemical Education Newsletter which containg information about
software in chemistry, There are many software evaluation services that
specialize on more specific categories of courseware materials. The
Department of Education's recent award to Marvard to establish an
educattonal technology center will also provide additional resources for
research on the use of computers in education. Therefore, it is clear that
the clesringhouse and dissemination needs are currently being met.

Second, dill H,R, 4628 provides for the establishment of a National
Education Software Corporation. Clearly, both Federal and venture capital
are needed 1f high quality materials are to be developed in sufficient
quantity, Mowever, in this case, government and private investments may
work at (ross purposes,

Tt is not clesr whether the goal of the Corporation is to make money or to
provide materials whose development would be of high risk to investors,
Should materials de designed for small, special markets (e.g. handicapped,
gifted) or for the large general purpose markets such as reading and
arithmetic? The market audience and trecialization of materials will
greatly affect the investments and benefits. Is the Corporation to provide
materials for those who Can pay, or provide materials for those who may
bDenef1t most from their use?  With such a small capitatization of the
Corporation, the goal may, by necessity, de to support materials that are
11kely to make a large profit, If not, private sector fnvestments will be
small, espectally if there is no 1ikelihood of high profits for high risks.

Other less expensive approaches might be considered, For example, the
National Science Foundation, in February of 1982, embarked on a pioneering
program involving industry and universities, “NSF/lndustry Cooperation for
Science and Engineering Education Using Computers” supported creative
projects to develnp innovative prototypes of computer-based instructional
materials for Grades 10, 11 and 12 and early college years. Computer
vendors donated equipment valued at close to a million dollars, and NSF and
the universities provided additional funds and resources to develop
software and materials in science education. We belfeve this program has
been successful and could easily be replicated in the various states.

Any materials development program will be expensive. The cost, of
developing ¢ critical mass of high quality materials are relatively nigh.

It 1s estimated that 4000 hours of courseware 1S needed for a critical mass
4t the precoliege level {f students are to have access to the computer for
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&n 1deal half-an~-hour-per-day. High' quality computer courseware can cost
8s much as a mil11on dollars a course. Rule~of-thumdb estimates place costs
at $30.000 per contact hour. Rather than provide large sums of money so
that o few high quality courses can be developed, some feel that our money
might be better spent {n developing authoring languages and duthoring atds
with 4 goal for driving down the costs of producing hign quality materials
by a factor of ten. In this way, we could produce far more high quality
materials and increase the number of authors., This approach also has the
addes advantage of helping commercial developers, educators and individual
teachers who may want to develop their own special purpose courses. The
Foundation ts embarking on such a course by encouraging the development of
new authoring languages.

In summary, the computer has the potential for having an enormous tmpact
upon education. However, many new {nnovations and applications of
technology also carry the possihility of concomitant risks which, we
belteve, argues against rushing into large-scale production systems that
may soon be obsolete or may do great harm to the educstional process. We
feel tnat this calls for proceeding in a t.tious, systematic way to builc
a solid foundation based on research and development findings, to ensure
tnat education will ultimately benefit from these efforts. While we agree
with the goals of the bills, we believe we have ample authority and
resources to achieve them under existing programs,

Accordingly, we oppose enactment of both H.R, 3750 and H.R. 4628.
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Mr. WaLcrEN. Thank you, Dr. Nicholson.

Let me ask Mr. Bauer. You indicate that much is being done.
Congressman Wirth, of course, took another view.

The $6 million increase that you are recommending for the Na-
tional Institute of Education, a portion of that being for technology,
how much is being done in the National Institute of Education in
terms of identifiable funds that would go to this function?

Mr. Zuckes. Mr. Chairman, currently more than 86 millibn is
being obligated through NIE for technology related projects. ’

Mr. WALGREN. And can you define a little further technology re-
lated projects?

Mr. Zucker. The largest investment is the newly established edu-
cational technology center at Harvard University, which is focus-
ing on the use of computers in mathematics, science and computer
education.

Mr. WaLGREN. How much money does that involve?

Mr. Zucker. Over a 5-year period, it is a contract for 5 years, in
excess of $7 million.

Mr. WALGREN. And so much of the $5 million that you are allo-
cating this year would go to that one center?

Mr. ZuckeRr. It is about $700,000. There are a variety of other
projects which are being supported. One which was mentioned in
the testimony is the National Assessment of Educational Progress,
or NAPE, which will be doing an assessment of computer literacy
in its next round, 1985-86. And there are also many other projects
being supported.

We could supply that for the record.

Mr. WALGREN. That study has yet to occur at this point. Isn’t
that correct?

Mr. Zucker. NAPE has not yet assessed computer literacy.

Mr. Bauer. Mr. Chairman, in addition, a large portion of our
budget that can be used in the computer-related area is the chapter
II block grant fur which we are seeking a major increase this year,
and the Secretary has been very aggressive in trying to encourage
local school districts to, in fact, utilize that block grant money for
this area, for computer-related education.

Mr. WaLGrEN. What is the. measure of the use of that money in
this area? Do you have any——

Mr. BAUER. We have some preliminary——

Mr. WaLGreN. How much money is going in that direction?

Mr. Bauer. We have some preliminary studies. As you know, the
block grant is not that old. We want to vicw some further studies
about where money is going.

The last measurement we have seen, indicated that sbout half
the districts were using block grant funds for either the purchase
of cggrsputers or software, and other computer-related education ac-
tivitins.

O view is that if, in fact, local communities perceive this to be
as rigch of a need as we do here in Washington, they will in fact
take this money that has very few strings on it and use it for a
higligriority area. And if they are not using it for that, then they
havg~made a decision at the state and 1 level that they have
oth&mneeds that take preeminence over this need.

—— . _
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Mr. WaLGreN. | understand. And yet, the result may be a very
patchwork exposure to computers—if some educational systems are
addressing other, albeit in their own view, more important avenues
at that point.

But, from a national level, we would then see a patchwork,
would we not, of some school systems having a very substantial
program in this area and some schools having no program in this
area? Are you comfortable with that kind of patchwork?

Mr. Baugr. Well, I guess this gets to the heart of perhaps the
philosophical disagreement that there might be between the Ad-
ministration and between the authors of the legislation.

We believe the diversified educational system we have, with
16,000 school districts, is a very positive thing; and it allows for a
lot of new ideas to be tried, and over a period of time through trial
and error for programs to develop nationwide.

We are not pleased historically with the record of Washington
trying to mandate programs for 16,000 school districts. It is a very
difficult thing to do. And we think local officials are best able to
make these decisions.

Mr. WALGREN. Does it trouble you that in view of the diversity in
the school systems and the degree to which school systems from
many other States luok to one dominant state, like California, for
example, that a company like Apple could establish, by gifting to
California—establish essentially the accepted educational program
and hardware in the area, and then sell that to the rest of the
Nation?

Mr. Bauer. Well, I guess you are pointing out one of the ways
the market system works. I won't say I am 100 percent comfortable
with that. But I am more comfortable with it than I am with
people here in Washington, including myself, trying to sit down
and come up with decisions related to programs and computers, et
cetera, that make sense for the entire country.

Mr. WaLGReN. I appreciate that point.

It is true that the forces that would get something going in Cali-
fornia would be the same forces that would get something going in
Washington; is that not correct?

Mr. Bauer. I think some of our California representatives would
hope that is true. But I don't think that is always the case.

Mr. Chairman, by the way, I do believe that you will see less and
less of a patchwork situation. I mean, I certa'nly think local com-
munities are coming to this same conclusion that many of your col-
leagues have come to, and I think we will find over a period of time
that more and more of the discretionary money we give through
block grants, local educational agencies will in fact be directed
goward these areas. But, again, it will take some time for that to

appen.

Mr. WALGREN. Is there any conflict between Secretary Bell, on
the one hand, saying that there is a great deficiency in the quality
of educational software, and, on the other hand, seeing a Federal
program lead to the basic language that is now universally used
without any feeling that there was any direct imposition of that
language or Federal direction toward that language? It seems to
me that is an example where a very essential contribution was
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made by a federally funded effort that then enabled many other
good things to happen.

Isn’t there the same potential for that, by Federal investment in
software, at this point?

Mr. Bauer. Well, we think there is ¢ Federal contribution to be
made to the entire area.

I think the thing that I had some preblerrs with is that I am
sure inadvertently the quotes that were given of the Secretary this
morni reall{a:txisreprmnted the full statement that he made in
September of year. He indicated that there wes in fact a prob-
lem. But he repeatedly said in his statement that he did not mean
his desgipti:nu c;_f what he felt the ;‘i:du:rtglm to be around the ex:ﬁ:
try to be a or a massive new spending program.
in fact, he repeatedly said that the resources we currertly have at
the Department of Education would be adequate to deal with the
problem, if we could convince Congress to perhaps ts'.e off some of
the strings that are currently connected to what is mistakenly
called our discretionary programs.

For example, one pmﬁram that the Secretary has supposed dis-
cretion over really involves only 25 percent of those funds being
able to be used in ways that the Secretary thinks important. The
Congress has taken the other 75 percent, and although those funds
are still in the discretionary account, has placed a great deal of
constraints on what the Secretary can do.

We think we have the resources, and we think the Secretary is
providing adequate leadership. We would just like a little bit more
cooperation on being able to move into these areas without creat-
ing a brand-new set of programs to deal with them.

r. WALGREN. And the resources are in the $5 million that you
identified as going to that; is that correct”

Mr. Baugr. That is one area, the Secretary’s discretio fund.
And the overall block t fund where we can provide leadership
in trying to convince school districts to use that substantial amount
of mon‘e‘y, would be another area.

Mr. WaLGREN. How big is the Secretary’s discretio fund?

Ms. Cicowskl The Secretary’s discretionary fund is million.

But I also wanted to mention there are a varietﬁgf other cate-
gorical discretionary p throughout the partment in
which resources are available for technoiogy activities, and in fact
are being used.

The Department is in the process of pre a catalogue of
projects tﬁt we are funding involving the use of microcomputers
to improve teaching and learning. I understand it will include some
200 wprojects supported at tens of millions of dollars.

e would be happy to provide that for the committee as soon as
it is released.

Mr. WaLcren. We would appreciate that.

Mr. Mineta.

Mr. MiNETA. Thank you, Mr. Chairman.

Mr. Bauer, you speak about the $5 million for this program, or
the $12 million for another, or $28 million for this, or tens of mil-
lions for others. On page 8, you speak probab}y about the 12 school
systems where you have given some moneys for the demonstration
and implementation of educational technology. And yet, you ac-
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knowledge that there are some 16,000 school districts in this coun-

Jow do they#et some help?

M;.l B.umn.tll ell, a:h I xgmted, 50 percent oftthe school dxstncttls
are already utilizing the grant money that was a major initi-
ative, as you know, of this administration.

Mr. MiNeTA. That is stolen from what other programs?

Mr. BAuER. Why do we have to assume it was stolen from any-

Mr. MiNETA. It must have been depriving some other existing
pmg:l-am. The pie didn’t get any bigger. The pie has been getting
smaller.

You say we are not goinf to add an{ more money, but we will
allow those kinds of uses. I know the block grant game. I helped
develop the community development block grant of 1974, as a
member of therU.S. Conference of Mayors and the National League
of Cities. I think block grants are okay for brick and mortar type
programs. 1 don’t think block grants, however, when it comes to
educational and social service areas, are a realistic a .

Mr. Bauer. Well, obviously in we have a rather significant
basic phileosophical difference. %e do have a commitment to tha
particular zpproach. We think the block grant in the Departmen
18 workh? rather well.

I would not describe the decisionmaking process at the State and

. local level that allocates funds toward one program rather than an-

other as being an exercise in stealing from one program to give to
imotiher. Those kinds of decisions are made at any governmental
evel. ,

The amount of money that any governmental level has is limit-
ed, and one does have to mahe. decisions about priorities. We be-
lieve the State and local communities are best able to those
decisions for what they think is most needed in their co ities.

Mr. MINgTA. But aren’t there certain national objectives that we
want to attain in getti at these goals?

Mr. Bauer. Absolutely. We think the:s is an overall national
goal of excellence in education. We believe the Commission on Ex-
cellence report and the work that the Secretary has done in the
last 1% years fulfill those leadership of identifying what it is
that we want to do as a Nation, and hopefully provide some input
to State and local communities about what they can do with the
money, which, ag you know, 90 percent of which comes from the
State and local levels rather than here.

Mr. anh.qa.t Butul a:is bz“wh ::1 lyon:h decry Federal mantaéa f e:lf
p , what wo generally the average percen 0 -
em dollars in a local school district budget?

Mr. BAUER. The number, as you know, is very low. It is, I think,
about 8 percent nationwide. I would phrase that a little differently.
I am always a little troubled by the igea of Federal versus State
dollars and local dollars. They are all, as you know, taxpayer dol-
lars. The only thing we debate is whether the tax money is levied
at the State and local level, or levied here in Washington.

We have generally not been very enthusiastic with the idea of
Washington levying taxes, sending the money to Washington to
pay the salaries of people like myself, and sending what is left back
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to the State and local level for education. Our approach has been to
encourage a national commitment to education, hopefully try to en-
courage State and local communities to make the necessary finan-
cial st.ps to back up that commitment, and keep the money at the
State and local level to be spent as they see fit on programs that
they believe is important—-tﬂgt are important—rather than what
we think are important.

Mr. MiNETA. Given the fact that Federal programs, however, are
directed at areas that we are interested in attaining, where we are
trying to attain a level playing field, it seems to me education is
that one area where we all want equal access to opportunities—
whether it is a 94-142 P as it relates to special education
programs that are pmwdg there, Title I Programs and the Ele-
mentary, Secondary Education Act, or a computer literacy program
or software availability and developnient programs.

Don’t we somehow have to equalize that across the country
rather than let each locality or State dependent on their own
wealth be able to reap the benefits of that technolegy?

Mr. Bauer. Well, we think in some respects th:?iock grant pro-
gram already addresses this in some ways. As you know, the bfc)x:k

art program allows extra funds to be given to those districts that

ave what is referred to as high cost children. One of the ups of
high cost children, for example, would be children from education-
ally disadvantaged areas, or from educationally disadvanta%ed
income levels. Districts can allocate more-—more States can allo-
cate more money toward those districts, where high numbers of
those students are.

So, presumably in that area ain, those districts that have a lot
of those kinds of problems will getting more block grant funds
to develop toward areas like computer education.

Mr. MINETA. Are the resources adequate, though, really, to do
that, even though the desire may be there? Are the financial re-
sources available to realistically do that?

Mr. Bauer. Well, we believe the budget levels we asked for are
adequate. And I again would point out that even though every dis-
trict has basically received these funds, only 50 percent of them are
choosing to spend it in this area. That is a decision I think it is
ve?r hard for us to second-guess in Washington.

hey have looked at their educational system, evaluated what
their needs are and have acted accordingly. 31? they make mistakes,
presumably parents through the electoral process will turn out
school boards, reform those districts and make other decisions. Oth-
erwise, I assume the decisions they are making adequately retlect
the public opinion in that particular school district.

Mr. MiNETA. ] take it you have followed and are aware of the ef-
fects of proposition 13 in California.

Mr. BAUER. | am, indeed.

Mr. MiNETA. You think that that is the right direction in which
we ought to be approaching education?
. Mr. Bauer. The citizens of your State have made a decision

about the amount of tax money that they want to spend in a varie-
ty of areas. I have a very difficult problem philosophicallly; with
saying that, because Californians have made that decision, that we
should raise taxes for Kentuckians or New York residents in order
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to help make up the shortfall in California because they have de-
cided they don’'t want to pay for State taxes.

Mr. MiINETA. The Californians did that in maybe 1937 or 1938 to
help develop the Tennessee Valley Authority. t was a national
issue. Californians were willing to pay to get Tennessee Valley into
the 1939 era.

Mr. Bauser. But other States at the same time, I assume, were
not saying: “We are going to back out of this; we are not going to
make a contrit.ation.” And your State, along with some others,
have made a decision that they do not want to raise any more
State taxes for this particular area.

Mr. MinETA. The State legislature, and including the present in-
cumbent Governor, has bent over backward to try and do every-
thing to help education, despite proposition 13.

Mr. Baugr. Was that a question or a statement?

Mr. MINETA. It is a statement.

Mr. BaukR. | agree.

Mr. MiNETA. Even though the voters did pass 13, the State legis-
lature and the Governor have been doing everything since then to
try and help bail out the school districts and local governments.

Mr. BauEn. I think they have certainly done everything they pos-
sibly can to take what obviously are limited State resources and
direct it toward an area which { believe the Governor thinks is a
very high priority, which is education.

Mr. MiINETA. Let me just touch on Dr. Nicholson's testimony.

Since you have a basic disagreement with the approaches of both
of these bills, I am wondering i” NSF could provide this committee
wit* a plan on how the current Federal business mix might be able
to reach a larger number of school districts with disadvantaged stu-
dents? I would appreciate it if you could do that for the record.

Dr. NicHOLSON. Sure.

[See p. 77 for response to question.]

Mr. MinerA. Thank you very much.

Mr. WaLcreN. Thank you, Mr. Mineta.

Mr. Bateman.

Mr. BatemaN. Thank you, Mr. Chairman.

One of the things that I am intrigued by, as we have discussed
this ma..gr of computer hardware, software, bringing greater utili-
zation offcomputer technology into the classroom, is how does that
impact upon the concern that has been focused upon through the
last several years of a high degree of functional illiteracy on the
part of American students, the inability to have develo sound
concepts of mathematical functions, and to be able to make compu-
tations, the impetus to sort of back to basics in American educa-
tion, which [ had looked upon and understood to be a very appro-
priate emphasis in American education to the extent that the
glamor, the sophistication, and so forth, of computers is introduced
into the classroom.

Is it going to have any negative offsetting implications for the
back to basics movement?

Dr. NicHoLsoN. I don't think so. I think it is certainly possible to
use computers in sort of foolish ways and there are plenty of exam-
ples of tﬁat. I think one of the hopes is that it has been possible to
use computers in a really more powerful way tu help children learn
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these subjects and one approach to trying to do that is to develop
systems dmt are based on fairly deelp understanding of how stu-
dents do in fact learn and how they learn correctly and how they
go about learning in incorrect ways and as a result of research in
the itive sciences, we are beginnin%lto understand that the
kind of models that children develop in their 1aind, some of which
are right and some of which are wrong, we are beginning to under
stand how that learning process takes Flace.

We hope in the future we will be able to use computers and have
them programmed so the computers, so to speak, understand what
the right way to learn andthewrongtolearnisandwillengagein
dialog with the student, called a Socratic method where the com-
puter is Socrates and asks questions and understands when the
child is going in the wrong direction and in an interactive way
brings them back in the right direction, develo ing the right
mentul models of how to do algebra or geometry and the like.

This Socratic method is now coming out which is a sophisticated
way to use computers and is at the very other end of the spectrum
from the page turning or electronic flashcard that Secretary Bell
has referred to.

Mr. BaTeMAN. So I need have no fear that, to the extent that we
enhance the capability of the American classroom for utilization of
computers and computer technology and the educational p
that we are undermining the efforts to return to basics and to
assure that our students, when they have completed their educa-
tional program, do have sound training and competence in mathe-
matical concepts as well as communication skills?

Dr. NicHoLsoN. That is the whole idea, to try to use computers as
a means of doing that, not as an end in themselves, and that what
children need to do is to knaw how to solve problems, how to learn,
be adaptable and change more than they need to know how to put
a floppy disk in a computer.

Mr. BAUER. Secretary Bell is very concerned about the point that
you have raised and he really sees the computer as an instrument
to help get back to the basics to make that whole educational need
a more challenging type of program. He has spoken many times
about the need to avoid fadirm, the idea of Jjust having an electron-
ic gadget in the classroom to take up some time while we ignore
some of the other important things that need to be done.

I believe he has tried to use his position as Secretary of Educa-
tion to help explain to local school districts that it is npt a substi-
tute for back to basics, but rather something that showld go hand
in hand with it.

Mr. BaTemMAN. That is encouraging. In terms of the relative chal-
lenge or problem of education as relating to enhanced comﬁt;ter
techniques in the classroom is the larger f)roblem equipment, hard-
ware and software, or is the larger problem classroom instructors
who have the capability to :'se the equilpment and to use it wisely,
discreetly, were the equipment availab e—where is the larger im-
mediate challenge?

Dr. Nicnovson. I think in a sense it is all three areas. The kinds
of systems | tried to describe, the so-called Socratic method, which
I might mention, in this week’s issue of Science magazine, the lead
article is by Professor Aarons on this topic where he shows you the
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whole panorama from the page-turning things to what is possible
with this Socratic or expert systems kind of apprvach that lies in
the future. Today, the latter takes a somewhat largei computer
than the kinds being talked about in the bills. If you buy a $1,500
PC with 16K, of course you won't be able to do that kind of thing.
So, in that sense, the hardware is a problem. The software is a
problem because tue systems | am describing are just now ui the
research frontiers where people are developing these things now.
So that kind of software is not %resentl available.

The teachers are important, but as the systems become mors so-
phisticated and better, they are easier to use. One of the buzz
words is “user friendly.” That means that you or I could sit down
and pretty easily use a Tece of software without knowing much
about how it works, just like we can drive a car without knowing
how that works, too. I see progress being made to address all three
of those simultaneously.

Mr. BATEMAN. I have not had the opportunity to analyze it, but
there has been some indication that came to my attention that in
the Wirth bill, the definition of computer would exclude terminals
and screens, and that that definition may create some limitations
upon how much ex and utilization you can get for the same
amount of dollars. Have you had an opportunity to focus on that

aSﬁd. of it?

. NicnHoLson. I honestly haven’t studied that part of it very
carefully. It was my superficial impression that the definition is
per?alps too narrow and could lead to computers that are not that
useful.

Mr. BAUER. We haven't focused on that point either. We will
take another look at it in view of your comment.

Mr. BATEMAN. Mr. Chairman, I would like very much for whoev-
er has the requisite skills or expertise to analyze the definitions in
order that we have some insights as to whether or not it is a defini-
tion which might lead us in a program of this kind to getting less
for whatever amount of money is made available than we should
be expected to get.

That is all I have at this time, Mr. Chairman.

Mr. WALGREN. Thank you, Mr. Bateman. ] )

If you would like to submit any comment on that, it will be in-
cluded in the record.

Mr. MINETA. Mr. Chairman, on that point, does that—if the gen-
tleman from Virginia would yield also on this issue—does that
come about because the bill itself talks about a ratio of a machine
to 30 students, and the question is with time sharing, can mu
divide up the number of computers that would be available to that
kind of a ratio and if it falls below that, is that where that defini-
tion maybe creates the problem?

Mr. BatTeman. That is a part of the concern that I have. If you
are going to take one computer per 30 students as an ave ,
what does that get you in terms of meaningful experience and edu-
cational opportunity relative to maybe a lesser number of comput-
ers, but a larger number of terminals, screens, where the same su-
perior educational opportunity m%y exist. And my concern immedi-
ately becomes: Let's fz)k at this definition and see that if you are
going to do anything like this, that we are going to get the most for
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our money rather than maximizing numbers of computers, but not
necessarily have maximized the educational opportunity——

Mr. MiNEeTA. But the problem with most of the machines in this
room is the fact that once I sit down to start working on that
Maclntosh over there, there is no way that you can also get on the
machine in terms of time sharing the basic machine. | think that is
where the problem is.

Mr. BATEMAN. Well, it may well be a problem and it may be a
problem that is not soluble. The one thing I want to make sure is
that to the extent the technology is there and the selection of
equipment needed to enhance the educational process through com-
puter hardware and software is such that we can maximize the op-
portunity, the learning capabilities, or experience of the maximum
number of students; now whether that dictates——

Mr. MinkTA. 1 think the definition is OK. It is just a question of
the machine itself is limited in terms of how it gets used.

Mr. Bateman. Well, if the definition excludes terminals and
screens, but terminals and screens married to certain types of com-
puters are more productive, then we woulds,'t want the definition
to speak in terms of only a computer excluding the terminals and
screens.

Mr. MiNkTA. But that would be the difference of, let's say, what
is a Muclntosh $2,000?

From THE AuDIENCE: $2,495.

Mr. MiNeTA. Including S&H green stamps, I guess. Yet, a ma-
chine where you could have terminals going into a main frame
may be $30,000, $40,000, or $50,000. I think that is where the differ-
ence comes in.

Mr. BATEMAN. | am in no way prepared to say which way it
should go. I am prepared to say that we ought to find cut which is
the better way to go, which is the more cost-effective way to go.

Mr. WALGREN. Let me—if the gentleman has completed the
thought——

- ‘(‘Vilr. BaTteMAN. Yes. I vield back any remaining time I may have
ad.

Mr. WarGreN. T would like to ask the representative from the
National Science Foundation. you indicate that we already are en-
gaged in institutes for teacher training and I would like to ask if
you could submit for the record a statement of the extensiveness of
that program, how much money, how many people are contacted
by it, and if that can be also broken down into how many of those
institutes are related to computer accessibility, that would be help-
ful information.

And second, you indicate that there is this NSF industry coopera-
tion for science and engineering education using computer pro-
grams that started in 1982. If you could give us for the record a
description of how that program has progressed, its size, its reach,
the number of personnel involved, has it ended—some ability to
measure that program’'s impact on the society as a whole and
where it is right now. And that, please for the record, would be
helpful.

[The information follows:]
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NATIONAL SCIENCE FOUNDATION
SCIENCE AND ENGINEERING EDUCATION OIRECTORATE

Response to Questfons on H.R. 3750 and H.R. 4628
from the
Subcommittee on Sciente, Research and Techrology
of the
fommittee on Science and YeChnology
U.S. House of Representatives

QUESTION (from Mr. Mineta): . . . I AM WONDERING IF NSF COULD PROVIDE THIS
EOMMTTTEY WTTH R PUAN ON WOW THE CURRENT FEDERAL BUSINESS MIX MIGHT BE ASLE
TO REACH A LARGER NUMBER OF SCHOOL DISTRICTS WITH DISADVANTAGED STUDENTS?

1 WOULD APPRECIATE IT IF YOU COULD DO THAT FOR THE RECORD. *

ANSWER: To address your request that NSF provide s plamn detailing how the
¥current federal business mix" might reach & larger number of school
districts with disadvantaged students, it {s necessary to contrast briefly
the missions of the Department of Educstion and the Natfonal Science
Foundation with respect to the range of services available, before dealing
with the affective application of those services to & spectal target group
like the disadvantaged student,

The Department of Education, throughout its funding history, has provided
support for equal access and equal opportunity for students at all lewels
of education. At the elementary and secondary education level, ED has done
this primarily through programs that provide formula grants to Stste and
Yocal educational agencies based on a ratio of student population in the
State compared to an aggregate of the same acriss all States. The
Education Consolidation and Improvement Act of 198) continues the support
of its predecessor, the Elementary and Secondary Educatfon Act of 1965, but
with an increase in local and State contro) over how federal funds will be
spent at the local Tevel. For example, Chapter 2 of ECIA, otherwise known
as the education block grant, consnlidated some thirty separate categorical
programs many of which had heen authorfzed as separate titles in the
Elementary and Secondary Education Act. As was mentioned by the
representative of the Department of Education, the State and Tocal
educational agencies receiving funds under this program have in recent
years etected to use their funds for comouter hardware and software, and
other computer education-related services. -

L]
In the other hand, the National Science Foundation'sigupport in science
education has been targeted primariiy at providing gative,
high-leverage support for exemplary profects that may be {mplemented
nation-wide. The NSF, unlike the Department of Edicatich, has nefther the
funding nor the mission to support form.la-based assistgnce to the 16,000
school districts across the Nation, a5 does the Department of Education.
Therefore, within the context of the Soecific mission of the NSF, the
science educsation program now provides susport for model workshops for
teachers, high-quality programs for the development of state-of-the art
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materials for elementary and secondary teschers of science and utheuti.cs.
and 2 variety of complementary informal science and mathematics education
p?grm at museums and other places where informal education opportunities
exist.

The NSF has recefved Y{terally hundreds of proposals from across the
country for these types of activities. Within the 1{m{tations of our
budget, the NSF will support as many of these projects as possihle,

Virtually every proposa) supported by the NSF has some general association
with computer education.

Where the Department of Education can boast with certainty a distribution
of funds to nearly every one of the 16,000 local educational agencies for
the support of education, the NSF offers support for high quality proposals
whose products will result in model programs capable of being sdopted by
many of the 16,000 school districts. The contrast of roles between the
Department of Education and the National Sclence Foundation s particularly
important now that each of the State and local educatfonal agencies has the
choice of how to spend their education block grant monfes., HNow more than
ever, the NSF has a responsibiiity to provide model prograss of exceptional
quality that will give State and local educators additional ontions from
which they can adopt programs consistent with their Tocal choice.

It would be nighly impractical and fiscally {nefficifent for the NSF to
sdopt a manner of support’ for disadvantaged students in State and local
educational agencies sim{lar to that of the Department of Education. The
NSF can most effectively support the concerns of the disadvantaged by
continuing in {3 mission of providing options! prograns from which State
and Yocal selection can be made. The NSF hag explicitly provided reference
in its precollege science and mathematics education program” announcement
that proposals submitted must “reflect an awareness of the needs and
potential o the diverse teacher and student population of the nation, such
as the gifted and talented, women, minorities, and physically disabdled,
disadvantaged and students not intending careers in science and
engineering.” Furthermore, the NSF support for proposals emphasizes the
opportunity for cooperative relationships among business and {ndustry,
universities, local and State educational agencies, and other non-profit
sssocfations. Thie “isis is proving productive fn the sense that many
proposals now betr  ecefved at the NSF are the product of cooperative
efforts of many of these entitites.

QUESTION (from Mr, Walgren': I WOULD LIKE TD ASK THE REPRESENTATIVE F

' ION, YOU INDICATE TMAT WE ALREADY ARE ENGAGED
IN INSTITUTES FOR TEACHER TRAINING AND [ wOULD LIKE TO ASX IF YOU COULD
SUBMIT FOR THE RECORD A STATEMENT OF THE EXTENSIVENESS OF THAT PROGRAM, HOW
MUCH MONEY, HOW MANY PEGPLE ARE CONTACTED BY IT, AND IF THAT CAN BE ALSO
BROKEN DOWN INTO HON MANY OF THOSE INSTITUTES ARE RELATED TO COMPUTER
ACCESSIBILITY, THAT WOULD BE HELPFLL )NFWATXOH. *

ANSWER: For fiscal year 1983 and to date in f{scal year 1984, the NSF has
supported 25 projects {n the area of teacher trainfng, These projects
total $2,949 575, Seven of the twenty five projects {representing
§1,075,615 or 36,5% of the totsl support) involved 505 participating
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teachers 1n 8 verfety of computer {nstruction activities. The teschars
benefiting from this direct participation in computer instruction
activities at the NSF teacher training workshops were also encoursged to
share the information with their collsagues once they returned to the
classroom.

The seven projects are as follows: (as of June, 1984)

3

Proposal Principal funded
W&' Grantee Tnvesticator rm-Tt' Participant
83-16279 N.S.T.A. Marflyn DeUall  $362,327 150-teachers
83-17395 Univ. of Iowa Robert Yager 321,683 180-teachers
83-19970 INlinois St. Univ. Carol Thornton 87,918 25-teachers
83-20182 Marvey Mudd Coll John B. Ree 98,230 50-teachers
R3-20688 Chestnut Hi1Y Coll. Helen Burke 91,448 30D-teachers
£4-00357 Hope Coll, Eugene Jekel 55,119  40-teachers .
84-0(492 Bradiey Unfv. . Steve Permu;h/ 58,880 30-teachers
Tony Sastry .

TALS: 7 Projects  $1,075,615 50S-participants
Total w: 3 Funded {fn 1983: 2 = $2,230,680 )
Tota! Workshops Funded {n 1984: 72-;--32-;§§‘§;§

QUESTION 'from Mr, Walgren): AND SECONDLY, YOU INDICATE TNAT THERE IS THIS
Wmmvmmrgw—m SCIENCE AND ENGINEERING EDUCATION USING
COMPUTER PROGRAMS THAT STARTED IN 1982, IF YOU COULD GIYE US FOR THE
RECOPU A DESCRIPTION OF KOW THAI PROGRAM HAS PROGRESSED, ITS SIZE, ITS
REACH, THE NUMBER OF PERSONNEL INVOLVED, H&S IT ENDED -- SOME ABILITY TO
msxrmr_om. PROGRAM'S IMPACT N THE SOCIETY AS A WHOLE AND WNERE T IS
RIGHT NOW. 4

ANSWER: The program was operated for one year in 1982, A total of 58
projects were supported using $850,000 §n NSF funds and an e.timated

$850 U00 worth of equipment donated by five vendors. In additfon, the
grantees fnvested over $500,000 {n matching funds of their own. Personnel
included at least one principal {nvestiga<or/project and in some cases
adaitional tech1{C61-SupDOFt. p
A lan has been developed for an independent third-party evaluation of this
program, but the projects do not expfre for another 2 years. One-third
expire in March 1986 and two-thirds in June 1986. we will nave to waft
until then to get inftial results. The evaluation will .ddress such
guestions as the value and uti{lity of ihe outcomes of the {ndividual
projects and the proarsm as a whole, taring special account of the unusual
feature, namely  the donations.

4
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< 3 Mr. WarGren. Well, I would like to thank you very much on
. -behalf of the committee. We appreciate your ‘estimony.

At this point, I would like to turn the Chair over to Mr. Mineta
and he will carry on and I will return in a short period of time, but
to introduce the next panel.

Mr. MiNera. Thank you, Mr. Chairman.

We are pleased to have as our next panel Dr. Roy Truby, super-
intendent of schools, West Virginia, representing the Council of
Chief State School Officers; and Dr. Linda Tarr- elan, director of
goernment relations, National Education Association.

If both Dr. Truby and Dr. Tarr-Whelan would come forward, we
would appreciate it very much. Dr. Truby and Dr. Tarr-Whelan, your
full statements will be made a part of the record, and Dr. Truby, if
you would go ahead and proceed in your own fashion.

STATEMENT OF DR. ROY TRUBY, SUPERINTENDENT OF SCHOOLS,
WEST VIRGINIA, REPRESENTING THE COUNCIL OF CHIEF STATE
SCHOOL OFFICERS ' " -

Dr. TruBy. Mr. Chairmar, since you have my full statement for
the record, I will just really talk g‘om that, and summarize, and
hopefully leave some time for questions.

I wouﬁi like to outline some of the issues as they relate to the
use of computers in respective States and to make some specific
suggestions with respect to H.R. 3750 and H.R. 4628. We have
about—computers now—we estimate 53 percent of all of our
schools. In my testimony, I talked about equity and I thiak when

ou talk about diversity, you also have to look at the equiLy factor.

he testimiony points out that there is a tremendous difference and
disparity between schools in affluent areas and schools in poor
aregs and you may want. to look at that.

Our primary problem is software. It is the most significant prob-
lem that we E);al with. Most of the software that we have really is
the drill and practice style. It is estimated that to produce a quality
piece of software for one component or for one unit of one course at
one grade, it may cos: as much as $200,000. And until the software
problems are addressed, I don’t think that you are going to see a
mgrel than modest amount of success with computers in our
schools.

If you look at the computer, really it is different than all the
televisions, which was supposed to revolutior alize teachir}l%.lor the
overhead projector. They are really tools for the teacher. The com-
puter puts intelligence at the student’s desk and actively engages a
student, so I don’t think that this is going to be a fad.

The computer is going to be with us for a long time. In fact, I
think we are geing to see the computer more as a tool. We will get
away from courses in computer literacy. That is a little bit like
having courses in pencils. You don’t have courses in pencils. You
use pencilr. I think eventually we will use the computer much
more eﬁectivelé%&geme now. We need to explore the poten-

’ﬁﬂﬁ’jm‘fﬁ’ €omputer into other ‘ chnologies. For ex-
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ample, 1 suspect that most of the textbooks by the end of this
decade will have a little pocket in the back with a computer disk
that goes with it.

We need to ask, what can the textbook do better than a comput-
er, and vice versa, and how do we integrate the two together? We
need to address what the potentials are for downloading software
and using them in an FM radio. How can videotapes be more effec-
tively used in our classroom? There are a lot of very boring lec-
tures that go cn in the schools. There may be 8 or 10 people in the
United States that are outstanding lecturers on the Civil War
griod, for example, and maybe the teacher could teach best by

ing the best listener in a classroom during that sort of thing.

But how can children in the United States, for example, {rans-
port themselves into each other’s classrooms via videotape? Could
children in the United States and Germany get to know each
other's culture better by trading videotapes? Or with Russia? We
might {ind that children do a better job of learning to appreciate
and understand each other’s culture than do governments some-
times. These are the kinds of things that I think we need to do
some “blue-skying” with.

The testimony points out that there are a number of rojects
going on in the respective States. For example, the small State of
. Rhode Island received an $8 million appropriation for hardware,
and their target is a microcomputer for each of 65 students. I men-
tioned some of the work that Arkansas is doing. They are trying to
set up a program to study the effects of the computer in the in-
structional program and as it relates 10 achiévement.

There are programs in Florida and West Virginia; we have one
of the most aggressive computer network systems in the country.
When we started ours, we found that there is almost an inverse
kind of relationship, in the sense that the students knew more
about the computers than the teachers, the teachers are more com-
fortable with the computer than the principal, and the principal
probablg knows more than the superintendent, and then you final-
ly get the State superintendent, who can’t turn one on. So, there is
an ignorance that progresses up the ladder.

esitate, Mr. irman, to mention defense. I won’t get into
the B-1 bomber, I promise. I did, at & PTA convention the other
day, see a member with a T-shirt that said, “The Pentagon never
had a bake sale to buy a bomber,” but on a mo- 2 serious vein, I
think a lot of good v/ork is being done in the military Department
of Defense with respect to computer techr ologies. The Department
of Defense operates a pretty large educational enterprise, about $13
billion in personnel, 55 billion to §3 billion is being spent for equip-
ment annually. And the Council of Chief State School Officers had
a chance to meet with representatives of the military laboratories
for the first time last summer and we were pretty impressed with
some of the things that they are doinﬁ:ﬂs

Obviously, computer p ams for basic and vocational skills are
transferable. The same skills are required if you are a civilian auto
mechanic as if you are a military auto mechanic.

Mr. Chairman, I wouid like now to make a few su tions with
respect to the provisions again, not on behalf of West Virginia, but
on behalf of the Council of Chief State School Officers, which repre-
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sents the chief educational leader in the 50 States and various ter-
ritories. H.R. 3750, we think, could help address the problem of
computer equity. We are a little concerned about the 30 to 1 ratio
in the sense that there is almost a working assumption that the
computer hardware itself is a critical element, and we-think that is
p&b&bly g::: m:;xd That the critical ele‘e_me:hts are development of
quality software training programs for the users.

H.R. 3750 does not really take into account the various efforts
that are going on in the ive States, doesn’t take into account
what is happening in Rh Island or Minnesota or Arkansas or
West Virginia.

When we talk about patchwork and disparity, that presents us a
problem in West Virginia. We have the most far-reaching court
case in the history of the country with respect to equal opportuni-
ty. Not equal results, but equal opportunity. The kind of disparity
that exists in some States between the affluent and the poorer dis-
tricts is not acceptable under our Supreme Court ruling, which de-
clared the entire system unconstitut*snal, and so we have to look
at equity. We have to look at equal opportunity and the courses
that are available, the curriculum that is available, the equipment
that is available. And so we think it will only enhance the patch-
work if the Federal Government tries to deal with 16,000 school
districts.

It is an administrative nightmare. It is not possible. You can deal
much more gasi]y with ?0 Shtateis oc:lnd }llet lthe States then develop
programs and subgrants for the school systems.

H.R. 3750 gives the Secretary of Education a lot of authority to
collect information. We would suggest that this be limited and that
the Sec:tary be required to base all data collection efforts on the
recon mendations of a national panel of data users.

Finally, Mr. Chairman, we have some comments about H.R. 4628
and the establishment of a semiprivate corporation, which is really
developing curriculum for the schools. It is a little bit like setting
up a semiprivate corporation with the board of directors appointed
by the president to develop textbooks for the schools. The Chief
State School Officers are very suspect of this sort of thing and
would propose, to the extent that those provisions of H.R. 4628 that
aggoress the need for software, that they be combined with H.R.
3750.

In conclusion, we would compliment the sponsors of this legisla-
tion and the committee for the legis!ation. While we are not totalag'
in agreement with it, we think it is an area that needs to be ad-
drossed, and with the modifications that I have suggested, the
Chief State School Officers would support this type of legislation.
6 l[ghe prepared statement and biographical sketch of Dr. Truby

ollow:]
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COUNCIL OF CMIEF STATE SCHOOL OFFICERS
JUNE §, 1884
STATEMENT ON M. R. 3730 AND H.R., 4628

Mr  Charman. ! am Roy Truby. Superintendent of Schootis for the State of West
virginia. and Chatrman of the Committee on Legisiation of the Council of Chiet

State Schoo! Officers. | am pisased 1Q De here thig morning representing the

Councii.  The Counci is an ingependen\ organization of the state
superintendents and commissioners of Oéu ton N the fitty states. six
Sxtra-territorial junisdictions. and the Distnetjof Columoia. Mamters of the
Council are the principal administrative 'ofﬂe s for the public school systems
of each state. and as such bear a heoavy r sibility.  stong with our
colieagues gt the local level. for helping to ins that our children are well

38/ved by the nation’s sgucational system.

Mr  Chairman. the members of your subcommittes. the Education and Labo-
Commitee and the principal sponsors and cospconsors of these bills. espec1§ily
ncluding Mr  Wirth and Mr  Gore. siong with Senators Byrd and Lauvtenberg. are
o be commended Your efforts 10 sddress ways' in which the federa governmaent
can gassist the schools in deaitng with the rapid and revoiutionary mpact of *
new fachnologies on educalon are & posiive sign that this Congress recognizes
an area of reas need for the education systems of our country | se@ thrae

purposes to my appearance here today Mr  Chairman
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firsl. t0 outiing some Asyes in the srea of computers and schools that the
Councii has recognized hrough the work of our Members:

second. 10 commani on the specific proposais containgd n H. R 3750 andg
H.R 4828 in hght of thase 13sues;

third. t0 examing possibie improvements and ailternatives o portions of

thaese bilis

The :ssues | wouid hke 10 discuss focus particuiarly on those whiCn are
agdressed by thaese Dills  equity in compular availability. ‘he relative
mportance of narcdware and other parts of the compu!er‘syslem. afforts now
beng made !0 NQGrate MCroCoOMpulers N0 NG nanon’s schools. and the

potential and sgctual role of various parts of the federal government

A _Computar Literacy (s daerg--for Some

The numbder of MICTOCOMPUIATS 1N piace In the Nation’s schools 18 large  and
growing  As of January, 1983, 11 was reliaDly estimated that microcomputers
couid be foung in S3% of the nation’'s SChoois. the figure@ continues 10 rise

. @specislly among secondary schools Who uses microcomputer equipmant. how
often andg 'or wnat purposes appegr (0 e prodiem greas for the nauon's

Schoo!s

Not curprisingly. more compufers are ‘ound more often in attluen! schoot
gistricis  According 1o one recen! marke! susvey. schaols n affiuent areas
caetined As Those ‘N wnich fewar tnan five percent of the <tudents are bdelnow
tn@ poverty ng) maintain 3 student/computar ratug of from 63 1 truras areas’

e 21 4 1 yroan areast SCRO0'S N MPOvVArisSnac aress (aehingg a< mose n

EST COPY AVAILABLE
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which more than 25% of the studsnis are e mm"m)ml
sfudent/computer rgtio of from 88.5: 1 (roras aress) to 137.4: 1 (urban sreas).
i was sstimated (as of 1982) that nearly SO% of schoois which have fewer than
ﬁnwcmzoﬂﬂdrmﬂcﬂmhﬂwtﬂcmﬂyhﬂhmnlmtlm
microcompJtens. while only 12% of schools which have 25% or mare of their
students beiow the poverty iine have MICrocomputers.

‘ Within schoois. the sorts of sxposure young oeopie receive to computers and
Insruction linked to computers often appears !o vary by rec~ and gender  in
Slementary schools with high concentrations of minority students.
MICTOCOMPUlers Seem 10 be used most often for “drill and practice’ sxercises,
white in other schoois computer programming Instruction is a more frequent use
for the equipment.  Similarly. femasles. particuisrly at the secondary level.
ofien do not participate in sdvanced computer courses at the sams rate as
maies  Ofven. the location of a school's limited camputer faciiittes within
mathamatics department or other iocation that is frequently avoided by
heips assure that girls wil not participate oqually in computer-based
INSTLUCHO:.. espocially In advanced programming and compuler-reisied courses.
Often. the fact that there are far fewer computers avsiiabie in g schoo! than
necCessary to give every studen! sdequate opponunities for tamillarization
means that only those who have the most obvious and immediate interest in
‘comnulefs-'-genouny boys--gain sufficiem gcceas to the technology 10 become
truty groficient in 1S use

“ta

i Gomower Haraware Must Be viewsd as Part of 5 Systam

Micronomputers 1in the classroom gre 0018 for tearning The buis pefore you
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foCus an using Nese t0ols (0 8ern about the tools themseives. that is. abdbout
computers.  An equally impartant use for microcomputers is the contndution

fhey can make 10 the overall schao! curricuium. Ag computers become
Increasingly “vser-frisndly.* cetaiind Usining In programming and otfer

somewhat escteric skills may become reiatively less important. Indeed. Richarg

€. rHeckert, vice chavman of E | du Pont de Nemours & Co and the chalrman of
a comminge of the Natonal Acsdemy of Sclences. I8 quoted (n the May 24, 1§84
Wwashingion £ost as stating. “‘Some famitiarity with computers is desiradie. bu!

as a sudstitute for the core competencies (t's a lousy trade-off '~

ror the microcomputer to de used successfuity gs a too! in the ciassrgom. if s
NECOSSAry 10 recognize ihat software, naroware. ™he Wacher. the student. the
school SAMinistealor. and Other 1@CHhNGIOQies are afl part of an Interactive
system No one part of the systam is more 1mpariant or more crilical 1o
SUCCESS (h@n any other part  Work now going on through the Council’s State
Technolagy Lesgership Projact suggests that there are three gensral Caregories
of “system issues’ which must be 800ressed 10 integrate microcomputers into
sChoQis with genuine ong-lerm sSucCcess These issues Inciude. the need for
qualty software. the need for training to focus on interactive learning

tnrough technology and the need 10 explore the potentlal of new technoiogles

within the curriculum
y Quaity software

ina most significant rssue lacing state depariment of education and Joca!
SChoOt gistrict parsonne! 8 @Asyring that the softwsra ysed mn instructignal

Jragrams v ol tne nignest guanty pasT i@ it must be mucn more

. ,’,'.:1'/"-" ]
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sopristicated han the commaon drill~and=-pracrice styte thal Characterizes most
software availabie today It must be Of the typa that aiiows lree movemant
back and forth through the course of study. providing ample opportunities for

Students to return to 3ress a1 87e Causing them problems.

Production of quality sofiware is 8 capitai-intensive activity. It is
estimated that producing & quality plece of software for one umt of one course

of study for one grade takes apprommately two years and about $200.000

it must be capadbie of being used On § variety of nardware 1 must dbe
avaiiable without legal and/or copyright restrichons which InCrease cosis 1o

the paint shat oniy the more sMuent School gistricts can afford 1t

Ang--most 'mporanity——it must Be Produced with considersbie nvolvement by the
uitimare user--the Teacher in the ClusSroom-~in the begINNIng S1AQEs. iNciuding

writing . design. and production.

uUntil ithese software problems are 30dressed adequately he prohiferstion of
Computers sn the Classroom will Continue 10 produce only moderale amounts of
sSuccess The computer s a8 100! but 18 i1 an ncompiste. rglauvely useiess

fO001 without Quality software
2 Education for interacuve Learming Technoiogies

it 1he computer 1S 10 De fully ultiZad 3 & 100 1n the classroom thgn it
must be viewed n the contex! of the iarger godt of sCnoo!s o must pe seen
a5 a devica that changes 3s !hg 1@CNNology aovances as J4 device that jiars

Ihe 4poroach 10 1ASIryChioN  ang INEre:0re cnanges 3 wile range ! 1actors
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nciyding teacher-student relationsnps and the rote of the tsacher in the
sarung process. and as only one of many devices which can have a profound

tmpact on ihe structure and activities of the typical schoo! classrcom.

This new view of the classroom requires preparation of s new type of
agdmimisirator. one who can pigy & key role n supporting increasingly
weil-trained teschers as they attempt 1O manage the sbyndsnce of Nformanon
generated by diverse insfructions! technoiogies  Classroom teachers can aasily
bécome overwheimad by what! they must lesrn 8DOu! devices thal are foreign to
them. and by the mountsin of new intformanon they must manage «f their

- classroom 18 10 function smoOOINly  Much of the support feachers need Can come
from their own training ang siits. as ithese are increased and upgraded.
Howevar. providing e compiste support sysism for the technological classroom
must De the tunction of building and systery administrators This meens that
they. fco. must know the toois, what they Can 00. and wha! teachers must have
it they are 10 cop~  Therefr-s mgssive training and retraining programs for
AgMinISrators are necessary Piacing computers into siluafions whngre this

support system dJdoes nO! exist will create havoc, no! more effective fearning

3 Expioring the potentisl or integranng multipte technoiogies among

themseives and N10 1he nstructional program

Experts in curricuium design are just now scratching the surface n
understanding the vanetly of uses possible for tecnnoiogy 1ne most important
consigeration they must study (S the reidlionsnip Datween the computer and the
{@XIBOOK-~wN 3t COQS ONE 0O Dengr than the other. angd now s curficulum

3a5:gNAJ NAt Maxes maumum 45e ot @acn” A reigted queshion i tNat af
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determining how curricula and future technological asvar s can be imegrated
with one another without requiring extensive redesign of the curriculum with

8ach new technological sdvance.

in gdditton. new ways of delivering curriculum must be studied. What are the
potentials for downioading software using FM radio? How can interactive
videotaps ba mare eflectively used in the ciassroom? Can chidren in the

United States and Germany indeed “transport’ themseives N0 each other's

classr Vil vigeooiscs. providing DOIh groups new ways to isern about
different cuitures and 1anguages? Answaring these Questions (8 imperative 1f

we are 10 avoid the same pitfalis that dramatic changes have created (n the
Past: new devices that sither received iittie use. and then oniy as &

separsie non-coordinated part of an Instruction program. of programs thet were
used briefly. then stored on the shelf DeCause ey werg not seen as Gy

effective 10018 n an overall approsch 10 teaching ang learming.

States are 1aming 8 !sading role 1N addressing INSSe SSUSs. and in BRSINNNG
ocal schoQi systems 10 make the best possibie use of new technologies. Many
s13tes have activitigs and programs underway that provide &sS:SIance 1o iocal
SChOo! JisIFICts 1N SSCUriNg COMPUIEr NErdware and softwa/e. Irain teachers ana

agMINIStrators. and establish partnerships with business and (naustry

in Rnode isiang, the state lagisiature has stocated $8 miiion for the

purchase of hardware with the 187geT being a micro or each 65 stucents  That
program wiif pe N place by he DegINNING Of SCNOOI 1n Seplember and (sachers
will have nhad opportunities during thae summer (0 1Ak@ SpEC:8l courses praparing

tnem for nieqraung the compul®r N0 their regquidr iNstruchion Program

JIBALAVA Y909 T 218

| 94 BEST COPY AVAILABLE

ERIC

Aruitoxt provided by Eic:

.



* 9

Arsansas’ regisiature has approved funding for nc! only placing computers in
SCNOO! CHEITICTS. Dut ais0 to set up a program 10 study the effects of the

computer on both the instructional prujram and the achrevement of SWOeNTs.

In Minnesotsa. the Siate Baard of Educaron has awardeg CONracts for wme
sstathisnment of 10 gemanstratian sites arvund ihe state 10 mprove the
dativery of egucanon services through the use of technology. Similar centers
are in Operation statewide in Caiforma. New York, ang Texas Calttornia has

altocated aimost $10 million for teacher training alone

The Flonoa iegisisture has alocated over 316 million for the purchase of
hardware and software and for training teschers. An additionsl $2 mithon has
been e8rmarxed !or use Dy INE vocalionel eJUCANON Program 10 8CqQuire Computer

hardware

Several manufacturers of computer hardware have esladlished partnerstips wih
both siate depanmants of education and IOCE! school districts. through whicn
ihey donate equipment. see fo 18 instailation. heip train teachers (o use the

equipmant  and sSend Ihetr staft back inlo Ihe ciass:ooms as they are needed

These are but a few gxampies Of the offOrTy siates are currently making to
ajsure that the advent of microcompulers and J4ssociated lechnoiogy wili be &

posilive deveiopmant for the nation's SChoOIs

A¥. The Miitary 18 . ger 1o the Deyeigpmant of (nstruclignsi
lacnpoiggx--Lal's ARR.« (1 10 g Pubif achgols
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The 1ssues of technoiogy and instruction are being addressed by Mme Department
of Dsfense. anc the answers can be of Immediate assistance 10 educators across
he country. A transter of instructionat knowiedge. & “technoiogy transter -

from the mulitary to 1%e education seclor is needes

The Counc of Chet Swate Schoo! Officers, through its Ad Hoc Comr'mmo an
Cooperation with the Duwpartmem of Defense. has deen working with the
Depanment of Detense since 198z n several areas iaciuding instructional
technotogy  The Department of Defanse maintains a major education and training
function that costs gbout $13 diion n personngl ang 32 to 84 bulian in .

squipment annuaity

The Detense Science Soard 1982 Summer Study on Training Technology recommended
that the Department of Defense acceterate the use of computer-basea

instructionsl memods (CA! and CMI) in e miiary and schoois on the ob and

in the Reserve Components The Departmenrt of Defense s geveloping a mechanism

10 geal wi'h 115 rapidly expanding and overiapping nstructional 1echnologes

~

v

TRIADS

»
TRIALS s & FY 1983-868 joint service effor to develop 3 family of software and
naraware 10 support computar-based ASIFUCHION (N 3 wide varigty of mulitary

fraining 3nd education appiications TRIADS wii consist of 8 nprary of

gavernmsant owned COMpuisr-dased INSIFUCHONAY programs suffic:gntiy ftexible (o \

support development. dJdelivery and management to mear most m‘m:ary
»
INSIFYCHONS! raqQuirtemen's The TRIADS program wili 3150 pe oncerned with
) .
asmansirytion of ang specifications fOFf NArAwsre svstems capub.e ot er@cutng

TRIAQS software ang  aitn pianmag 37 nstiulgnanzation ot [BINT SATvice
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computer-dased instruction programs. Five military laboratories and centens
sre directly invoived in the development of the TRIADS program

The criiciams of the pubic SChovis and s growing awareness of military
instryctions! resources Make the possibility of “Transfer” far greater today
the past. Consider:

- Mundreds of miliions of defense dollars are sarmarked exclusively for
technology development and training.

-~  Military edycational programs sérve a segmen! of the same poputanons s
the pubiic schoois.

- Basrc skills sducsations! programs with interaciive technofogical
ingtructiona! systems have been deveioped by the miitary.

-~  vocational suilis can be transferred. Most skilis needed Dy a mechanic
are the same. whether he of she works on 8 civiian or a military
vehicle.

-  Technology developed Dy the military at the cost of milliong of gotlars
1S avaliabie 1o pudiic educators at little sddifional cost.

-~  The Deparnment of Defense has a legisiative mandate fo fsciiitate this

transter

At the 1983 Summer Institute of the Council of Chiet State Scnool Officers. the
milltary laporatories and centers for the Lirdt lime had &n appoftunity as

1RIADS to present a sample of their programs  The Army Research institute
demonsirated programs from its Spaual Qata Managemant System which includes
interactive videodisc Programs on study skilis. learming strategies.

10st-1aKing skils and 1@st anxiety managemant Al of these programs are

BEST COPY AVAILABL:
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sddressing Inarning problems That are as COMMON in the PublC SCNOOis 83 they
are in the military. The Berks Counly intsrmediate Unit. Reading.
Pennsyivama. is testing scme of these programs in its schools at the present
time. While the hardwara and reiated COsts are assumed Dy the schoo! stetriet.
) the developments! costs (apprommatety $60.000 to $100.000 tor one “ideodisc)

nave Deen paid by Mme mihtary.

1n addition. the Army Research institute Gemonstrated a hand-neid tutor it has
deveioped 10 teach vocabuiary words. The next program to be devaioped wili be
(n mathematics. a curricuium program which. f thers were joint davetopment

funds. couid be transte atie to our schools.

1ne Navy Personnel Research and Develiopment Canter demonstrated its Languags
Sy Computer Assisted instruction program. The progrém 18 intended to
automate lteracy instruction 10 vocadbuiary and literal comprehension. The
program s unysual in thet it can De used fo enhance the siiiis 1n any gcademc
or job content area in any left-to—right aiphabetic language. In one pars of

the program. if the Stugdent’s narive language s not English. he can see &
transiation of a word into his native language (currently hawe used Tagaiog and

Spanisn). The program can ai.3 use & Voirax voice synthesizes

During the conference. the Navy cmmt}nm ity Elecironic Equipmint
Maintenance Trainer This is a two-rfimensional trainer/simulator gongned o
recuce reliance on 1he use of actual equipment in Navy achnical traiming
SChOOIs The repsaied fsuiting of actual squipmant can be much more @xpensive

than creating 8 videodisc. and as equipment modifications are mage ne

, 1 AVA vqe) 1234
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viggodisc is changed. Two functionally different training programs are
currently available: a freeplay simulation program and a fiexible
ingtructional grategies program. The freepiay simuiation program aliows for
uastructured practce in squipment cperation and Mmaintenancse. The secong

program ie designed 10 suPPOR Concep! level and procedures lsarning asks.

The hardware system demonsirated incorporated 8 microprocessdr. fioppy disc
grives. a videodisc piayer. a color monitor. - black-and-white monitor and
elsctronically concuctive touch pansis fitted to the surface of each display
monitor for e student f0 Interact with the totai system. A portadble
keyboard/ printer was svasiable for the instructor 10 obtain hard copies of
stuctent performance dats ang for enterirg new or revised trainer/simulator

database infarmation

The Air Force Muman Resources Ladoratory demonsvrated its Interactive Graphics
Simuiator The computer program for the Albany. New York gemonsiration was
noste on a supercomputer in Colorado.  The program is e third in a seres 0
deveiop. demonstrate. and evaiusle ™e cost/training effectiveness of saiscted
applicanions of computer-based simulation to retevant Air Force mainfenance
training. The dafa collection on this program 18 expecied 10 be compieted next
month (.ily 1984) and the anatysis wiii ba completed Dy September of this

year 11 15 anficipated inat the graphics Simulator wil fran procedural

knowisdge as weil as does Ihe aclusi equipment. and wiil frain froubdle-shooting

10 a nigher degree of proficiency

1he Councll and omner educators Rave & staxe n the future ot instructionsi

technology  Ine aver $200 bitfion education indusiry in 1nig Netion nas a
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figke in the future Of instructiansl iechnoiogy. We need Defter ways fo join
mmbonmmum:nmngsmm. both software and
Asrdware. for instructional technciogy. Further. we nesd some wey 10 move Mhis
mwmmmmm»mmmm. and afl
of the schoois of our Nation. One such mechanism Is the Stevenson-Wydier
Technoiogy Innovation Act (P L. 98-480). wnich ia premised on the notion that
technologicsl innovations supported by the federal government shouid be mads
Svatiabie outside the government in rapid fasidion. | submit. Mr. Chairmgn.
that innovations in instructionat technoiogy should be made asvaiiabie to our
SChoois just as other innovations are made avallabie to privsis industry. 1he
Deparimant of Cefense nas desn coopesrative and heipful to date in thes process.
but the widespresd acaptation of defense instructional technology for use in

fhe schools will depend on continued congressional support. including financial

suppant

x_smu_cmmu.a.mu.a_um

N.R. 3750 and H.R. 4628 are two of seversl aftempts o fccus the faderal role
in assisting the ongoing process of IMproving the avaiiability and usefuiness

of computers n the classroom. In light of the issues discussed adove. what
270 The strengths and weasknesses of thess Niiis? Let me discuss them
separately. starting with M. R, 3750 (as reported by the Committes on Education

and Labor!

*H R 3750 could heip address the problem of ‘computer equity’-~ihg
gstribution ang svailabsity of computer squipment, software and

wali-tr3ined teschers 4ng gamimistrators The student/machine rata of

24
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sonmcmmwn.m.mnam%ﬂrm
astumption that tThe computer hardware itsel! fs the critical element in g
sucoesstul computer-iinked educstional program. an assumption that is not
necessiriy acourste.

*H. R, S750 does not adequalely recognize e nesd o integrate hardware.
soitware., and training in one system——grants for raining and a program of
scfiware evalumion. whils incluued in the bill. are in separate tities

from the Dasic grant. wivch is limited only fo herdware. In adgditon. the
concern for squily, which seems 10 motivate the basic grant tile of me
bill. is not reflected equally in the training and sofiwars evaluation

titles.

=, 8. 3750 does not take Into account efforts airesdy being made at the
state ieve! 10 Improve computer-based iInstruction. For this resson, and
becauss education 5 fundamestaily & state function. we propose that the
basic grants be directad to states. which would then sub-grant the funds to
tocal ecucation sgencies. Moreover. direct grants from the federal
government L loce school districts are an somimsirative mightmare that

5. nghtly. avoided in other significant federal sducston programs-=in
general. grants are made 10 states. which then sub-grant funds based on

approvable local appicatons

. A 3750 (sec 105(d); gwes ™e U § Department of Educanon dianke!
SUINOTIY 1O COHEC! Jats and require repors of states While we tavor
every sort of accountatsity for the apPTOpnPte anu affectve evpenditure

of pudiic funds we are troubdisd Dy Th@ pOSSIDIY. wmiCh .- e
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aparienced i other programs. of an untimited data patnering license being
granted to e federa governmem. The potentiat data ang reporting burden
s SXTENSIve. anumnmwmmwammmmumnwn
MmmethMMiwm. Yre Councit
proposes that ive dats coilection authority of the Secretzry de limiteg.

and that the Secretary be required to base all dawa cotisction stforty on

the recommendations of a national pane! of deta users ang provigders.

Our comments about M. R. 428 8Te ot necesmty more general. since the members
of the Council do not have much familiarity with the promise of a semi-private
WwonnuanmmmbrMemunm deveiopmant of
coucationa! software. We are concerned that. as pomnted out in testimony
before the Education and Labor Commimes by the Association of American
Pudlishers. there is & »OSSIdNty of such a corporation becoming s “back-door”
foute 10 an incressed degree of federal contro! of sducation. Al investment
doemmmmummbya"r.wmﬂywm board of directors who
would not be sccountatie 1o the school systems of this country.  Finaily, we
can determine no way of judging the sducationas oMicacy of corparaton
investments beyond the open market. which ig MaxKing jusgments about privately
devetoped software now. We propose that. to me tent that 8 R. €828
S0Uresses the need for nationwige siforts to deveiop effacive software. it pe
combined with the software evaluation functions delinesteg in N R, 3750 (Title
HY . with appropriate atigntion o I mode! provided By the previously

Mentioned Stevenson-wWysier Act.

1I8A AV Y00 1278
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vi. Conclusion

N.R. 3750 and M. R. 4628 are being conmdered in a context of repid developments
in the integration of new technoiogites. especislly miICrocomputers. it he

nation’s schools. A number of federal policias which have promise for desling
with these developments are in piace: Chapter Two of the Education

Consclidation and Improvement Act. or whith the Premdent has proposed a
much-needed 32350 miliion budget increase. is a readly availadble mechanism fof
the use of federal tunds 1o purchase cComputers. training. and softwar . The
technology InNOvation model ncorporated in P L. 96~480 shouid De appiiead more
girectly to educational innovations. inCluding those made by the Department of
Defense . ,
Mr Chairman. the Council Datisves that M. R. 3750 ana M R 4828 address
imporiant nationg! proplems. We weicome the prospect of direct feceral grants
to enhance the sffor's states and localities are already making 10 integrate

new technoiogies into our classrooms. We belteve these bills can De greatly
improved by adoption of he Suggestions we have made. hese suggestions are
based On ou. review of what is curfrently laking piace in the schoo! technology
enviranment. The most imponant Singie point i might mane. Mr  Chairman. s
the nesd to recognize that compuler hardware s But one part of 3 system. and
that Ihe successtul use of technology requires rhat we consider sna deas with
the entire system-—tsachers and their raning. adminisirators and their

traming software. and hardware  The computer (s & toot. a means 1o an end.

not an end :n itseif
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Mr. MineTA. Thank you very much, Dr. Truby.
Dr. Tarr-Whelan.

STATEMENT OF DR. LINDA TARR-WHELAN, DIRECTOR,
GOVERNMENT RELATIONS, NATIONAL EDUCATION ASSOCIATION

Ms. TARR-WHELAN. Thank you, Mr. Chairman. I would like to
summarize my remarks and ask that the full statement be entered
into the record.

Mr. MineTA. Without ohjection, so ordered. '

Ms. TARR-WHELAN. I would like to correct the record. My mother
would be pleased :ﬂ the honorary title, but I do not deserve it, so I
am Miss '{Pan\- rather than Dr. Tarr-Whelan.

I am the director of Government Relations for the National Edu-
cation Association. We have 1.7 million members across the United
States, who are very interested ir the subject matter which is
before this committee today. We have testified several times in
your oversight hearings, and in the .Zducation and Labor Commit-
tee about this. I think it is very app.opriate to be ing with one
of the newest challe before thr. schools in a room with such im-

ressive evidence of how well we have succeeded in meeting chal-
enges in th.e past. The astronauts pictured here are graduates of
public schools, and as we look to the future of the children who are
now in the public schools, I think we must address the problem of
the computer and the revolution that is occurnnged

Educators welcome the challenge beinf provided to them in the
classrooms. We know the computer itself is merely a tool. To be
productive it must be accessible. It must be utilized in & proper en-
vironment and for appropriate ; and there must be suffi-
cient trainins, software, and agm resources for those who
wouid use it in the classroom. If we are to be successful in meeting
the demands of the decade and beyond, teachers in each school dis-
trict must be involved directly in the planning, introduction, and
use of such new technologies 1n their schools; to do all of those
things we must grapple with the most important question before
us, and that is the question of availability and equity.

I will not repeat the kinds of statistics mentioned before the com-
mittee except to draw a very mnt point. Many of the wit-
nesses have talked about the n r of computers in the schools.
Very few have talked about the numbers of computers in the class-
rooms and our evidence shows that the vast number of computers
being utilized in tt:e schools today amng utilized for administm-
tive purposes, to p attendance, records, grades, schedul-
ing, school bus schedules and the like.

e number of computers which are actually available to our
teachemtoutﬂiaeintheclmmomforinstmctionalpurpmlsex-
traordinarilgolimited. W2 have been grapp:‘.l.gg with this issue for
some time, both with the State legislatures local school boards,
as well as with the Congress. | have brought for the committee a
survey completed in the spring of 1982 of teachers across the coun-
try who are members of our organization, and we represent three-
quarters of thuse classroom teachers, about what is their actual
concerns in the classroom of the availability of computers, the sup-
port which they have received from school administration, the
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t,raxm.:ﬁg which they feel they need in order to utilize this tool suc-
cessfully. Only 6.2 percent of our teachers were using computers in
the classroom whereas 82.9 percent said that they were interested
ﬁdklthtthmmaWMwmntmhwhphmmwof

is.

Seeondly,lwouldliketoaddremthefactthatthisisthemq{or
equity issue for the future. There is a persistent and substantial in-
equality in the access to new technologies both among schools and
among school children. I would refer the committee to a 1983
Juhns Hopkins University survety of all schools where they found
that the 12,000 wealthiest were four times as likely to have micro-
eomruters as the 12,000 poorest schools. The poorer the school is,
the likely the school is to have any of the new technology.

Inaddxtion,lwouldliketomisethefactthattnisequi issue is
one which is not likely to be addressed without a nat; commit-
ment. The National Commission on Excellence in Education, which
was quoted by otpraviom witnesses, including the tative of
the Secret Education, clearly set out the fact that there must
be national eademhip,anésolwouldliketoaddressthe
of what could be the Federsl role and what should be the Federal
role in this regard. We do believe that the national Government
has a national responsibility to deal with the issues of the future
and to assist local schools and state resources in providing that.

We have spent considerable time and effort wor| on an Amer-
ican Defense Education Act, to deal with some of kinds of
issues. The problems out there are very real and the options are
somewkh.at limited. The Federal Government can, in fact, testify
before committees that they have all the resources which they need
;'lor the problem, which means the problem should no longer be

ere.

Second, we could deal with purchase options similar to those pro-
vided in this legislation, which I will speak to in just a moment.

Second, we could stimulate, tl.rough the tax code, donations of
equipment. We understand like iSrav'icus witnesses that this may
be considered again in the tax bill which is coming before the Con-
ference Committee, and so my statement does outline some of the
problems we see with that approach, or there could be cooperative
arrangements between business and government to provide re-
sources for this problem. We would like to note that we are strong-
ly supportive of the Computer Literacy Act of 1984, HR. 8750, be-
eausextpmvidesmourcestolocalcommuniﬁeswﬁowishmpar-

Y
i programisnotammmmndaﬁedinW&shinsbonthat
every school district must participate in. It has carefully
drawntobeavoluntaryprmmnforlocalschooldim-ictswhopah
ticipate with their state in the filing of a computer lan where the
state has some limited administrative au ty participation,
?.u'ttht:smntswﬂlgotothoseschooldistrictawhichwisbtopaﬁ
icipate.

nd, we would like to identify the stm:g:h of the formula
which is included in 8750 which provides that money should go
tothepartsofthedistrictswherememisﬂwgmtestneedﬁmt
and that there should not be duplication of other programs, regard-
less of how they have come about by setting a limit on the number
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of computers which would go first to any particular school. We ap-
preciate the fact that the local education agency should be the de-
cidin&:actorintermsofhowﬁoparﬁcipatainthispmgmmand
feel tthatisaverymhstanﬁalmm&hoﬂhhbm
Seeond.webelievethstﬁ%ll,w ml:;thisbﬂland.in
training institutes, is a portant part
follows the model set out by the National Defense Education
but, in fact, establishes a much greater national priority on this
than what currently exists in the National Science Foundation.
Particularly, we would like to applaud the for the propos-
als for institutes that would cover individu:E serving or pmparm
to serve in elementary or schools enrolling substan
numbers of culturally, economically, socially or educationally
P;ﬁdi ped youth and for programs for children of limited Eng-

RE

ciency. .
LiEewbe.wesupporttitlemanda reciate this approach over
4628 for enhancing the development ot‘P&umtioml software.

Mr. Chairman and members of this committee, we feel that the
Congrenisgoil:ﬁmmbeaskedtodﬁalwiththisimueperhapsaﬂer
the markup in this particular committee, but also to deal with the
tax bill question, and I would like to just very quickly outline five
tests which should be met for donation programs of computers for
them to be substantially an ‘educational program as that which is
here before us.

First the computers would have to be utilized for the direct edu-
cation of students.

Second, there should be geographic and economic diversity in the
donation program.

Third, the donation must be treated identically to a direct pur-
chase of equipment with regard to warranties, equipment guaran-
tees, manuals, ancillary materials, and so forth.

Fourth, it is critical that there be sufficient training with each
donated computer and, fifth, that there must be provision of suffi-
cient operational and educational software so that the computers
can be used in an educationally functional manner.

We look forward, Mr. Chairman, to working with you and mem-
bers of this committee as we and work together on a national
commitment for preparing the children who are in school today for
the type of future which our country needs. We believe that this
means there must be support for the purchase of equipment for
school districts, there must be support for teacher and
there must be assistance in the evaluatiun of software and re-
sources for that software.

We thank you very much for this opportunity to testify before
you.

[The prepared statement and biographical sketch of Ms. Tarr-
Whelan follows:]

-
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%r, Chairman and Members of the Subcommittee:

I 8w Linda Tarr-Whelan, Director of Government Relations for the
——

National Education Association -- our—cowmeryls tergest orgsntzation of
teachers and athers 4e the field of educetion, | mncute this

lue
opgortunity to testify on behalf of_nur_mmmn 1 7 million members 4n
m.“'.:ﬂ.

regard to computer technology in education gemerally and specifically :
about tui bills which have been reported by the House Committee on ‘2"'2:.%}
Education and Labor: H.R. 3750, the Computer Literacy Act of 1984, and

H.R. 4628, the National Educationsl Software Act. c“&

Perhaps no one knows better than this Subconmittee that this nation
is undergoing a profound transformatfon -- a revolution really, It 1
occurring in every sector of our economy and {s evident in virtuslly

every aspect of Americen 1ife. This revolution, with all its

_ opportunities und‘dangers. is pervasive. Its pace -- unmatched in gqur

history -- has been bresthtaking. Rather than slowing down, 1t appesrs
to be accelerating. And at 1its center is the computer.

This co@uter-driven transformation s presenting a major challenge
to Amerfcan education. Increasingly, our schools and colleges are being
asked to embark upon a techrology related mission: to help our children
adapt to this rapidly changing world, to prepare 3 skilled workforce to
meet needs of that world, and to harness the computer itself to better
eduycate our people.

‘ Educators welcome this challenge, But we also know that the
computer by itself is merely 8 tool. Nothing less. Nothing more. To be

productive 1t must be accessidble; it must be ytilized in a proper

BEST COPY AVAILABLE -
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environment and for approprizte purposes; and there rust be sufficient
training, software, and additioml resources for those who would use it
in the classroom, If we are to successful in oeeting tie demands of
the decade and beyond, teachers in each school district sust be involved
directly in the planning, introduction, and use of Such new technolog}es
in their schools. A1l those whose professional practice and
responsidility will be affected by changing technology must be provided
with adequate continuing education. And there must be properly
controlled research and the empirical development of a1l apects of & new
technology which is centered on clatsroom use.

Availability and Equity: The Fundsmental Questions

The growth in the number of computers in our nation's schools has

been phenomensl. Less than four years ago, the Natfional Center for
Education Statistics estimated that there were then some 31,000
microcomputers availadle for nstructional use fn public elementary and
secondary schools, By the spring of 1982, that number had tripled to
96,000. By the following spring, 1t hed Jumped to 217,000. And by last
fall, 1t had risen again -- to 325,000 computers. What is more, this
nurber is expected to doubdle every year for the next five yeafi.

As dramatic and impressive as this growth has been, these figures
must be placed in s proper and meaningful context. First, thare are over
40 =1111on public school children in this tountry 1n 85,000 school
buildings. Relatively few students get any computer instruction, let
alone an extensive, productive experience. Indeed, our own dats shows
that as recently as two years ago only 6.2 percent of the nation's ‘

teachers were actuslly using computers in their classrooms. Rather, it

appears that in most of our schools where cosputers are present, this

§;#ASIAVA Y900 T238
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equipment s reserved for sdministrotive uses (sttendsnce, grades,
scheduld ting, etc.) or for the classes of only one or two
teschers -- generally those who sctually tesch coxputer skills. In these
schools and others, the latk of computer aveilability, 1imited
curriculum development, insppropriste or unsbtainsble sottware, the
absence of tescher training, and the competition for computer time for

administrative chorgs have severely limited the usage of this

potentially valusble machimery.
Second, there is s persistent and substantial {nequality in the

access to new technologies among both schools snd school children.

Students n economically disadvantaged cosmunities often do not have
computers available in their classrooms, because the schools cannot
afford them, the parent groups have not raised money for them, snd to
compound matters, these youngsters do not have them availsble in their
homes, for their families cannot afford them either. On the other hsnd,
students in more affluent areas often have greater mabers of
microcomputers in their schools, and, freguently, have computers at home
as well, The statistics make the point: according to 8 1983 Johns
Ho-kins University survey of a1l schools, the 12,000 wealthiest were
four times as likely to have microcomputers as were the 12,000 poorest
schools. Over 72 percent of the country's most affluent schools now have
instructional computers, yet less than 46 percent of the more
economically distressed schools have any computer capscity st 2ll. In

simple terms, the poorer a school is, the less likely that schools {s to

nave any of this new technology. Even in thase less affluent school

districts which have managed to obtain computer equipment, there appears
to be s significant difference in the quality of those computers, the
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software they con afford, the trafning their teachers are provided, and
the uses to which this equipment fs put.

This disparity manifests itself in the manner n which students are
exposed to computers. The present evidence shows that children in
economically deprived aress frequently ut{iize computers, when
available, only n a drill-and-practice mode -- something akin to
electronic flash cards -- while those rtudents in more affluent
communities tend to be expused to coiputers in a wider diversity of
approaches -- programming, simulation, development of higher level
skills,

Taken together, these cfrcumstances widen the gsps between our
people -- gaps of affluence, geography, gender, and opportunity, The

question of equity of access to school computers is a microcosm of a

much larger {ssue: the necessity to provide access and equity to quality

educationdl experfences for all of our nation's children. We simply

cannot allow technology to exscerbate this problem. Rather, it must be
used as 3 direct and positive force to help overcome it,

This is neither merely a local problem nor just & state
responsibility. If we are to succeed, it will take the concerted efforts
of a1l of us -- teachers and other educators, parents, students,
administvators, public officials, busfness and laber -- and at all
levels of government. But one thing fs certain. We will not be succesful
unless there s a national commitment, nationsl leadership, and nationa)
resoure2s.

The question before this Subcommittee is how best to structure a8
feders) role which will bring the possibilities crested by the computer

to the classrooms of Americs.

F182 HAVA Y9090 To1g
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The Federal Role: Three Approaches

Mr. Chafrman, the National Education Association firmly believes

that the federal government has a clear and substantial respons{bility

in nelping schools meet the needs created by ad.ancing technology and

limited local and state resources. Indeed, the NEA-supported American

Defense Education Act -- which has been reported by the House Committee
= and Education and Lsbor as M.R. 5609 -- grew out of a recognition of
this need: to revitalize local curriculum, to train and retrain
teachers, and to provide resources at the local level so that our
schools can better meet the challenges of this decade and beyond.

At the same time, we understand and support the call for
additional, more targeted initiatives to bring technology --
particularly microcomputers and educational courseware -- directly and
immediately into the classroom. [t appears to us that there are only
three basic approaches to federal support for such an endeavor. These
are 1) to provide assistance to states and local school districts for
the direct purchase of this equipment and software; 2) to stimulate the
donation of such equipment by private indﬁstry and individuals; or 3) to

promote cooperative arrangements by which schools utilize equipment

which is (and remains) in the possession of private industry.

wur preference is clear. The Nstional Education Association

believes that the most appropriate and beneficial approach is the

provision of direct federal grants to local school districts for

plarning, curriculum development, teacher training, and acquisition of

computer hardware and software. This approach would allow for &

sufficiently comprehensive and productive national program -- a program
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which would place resources, purchase options, and educationa!
decision-making squarely in the hands of the schools thamselves.
The Computer Literacy Act of 1384

This Subcoammittee now has before it leyislation which could help
sccomplish this: the Computer Literacy Act of 1984 (H.R. 3750). As
reported by the House Committee on Education and Labor, this bi11
eddresses four critical areas relating to computers and the schools -- :
the adequate distribution of and equal access to computer technology;
thé planning and {nformational needs of local school districts; teacher
training and retraining; and the development of quality educatfonal
software.

Title I of H.R. 3750 authorizes a voluntary progrsm for ocal
school districts whicn file a computer hardware computer procurement
program with the state education agency and thereby receive grants for
the purchase of computers and related equipment. These grants would be
distriduted evenly throughout the school districts of the country so
that every student would have access to ;h1s technology, with priority
within esch district going to those schools with greatest need, Further,
it establishes 3 cap of one computer per 30 students,

Title 11 establishes a program of teacher training instftutes --
modeled after the training institutes crested by the landmerk Natfonal
Defense Educstion Act -- to be conducted under the auspices of the
Nationa) Science Foundation through grants and contracts fo
postsecondary institutions, state education agencies, nonprofit
professional science or engineering organizatfons, science museums, and
regional science education centers. These institutes would provide

opportunities for advanced study in ordar for teachers to enhance their

J1BASIANA yGOD 1434
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abilities, qualifications, and {nstructional s .hods n new
technologies. There {s to be special consideration by the Netional
Science Feundation, moreover, to proposals for institutes for
{ndividuals serving or preparing to serve in elementary and secondary
schools erolling substantisl nusbers of culturally, economically,
socially, or educationally handicapped youth or in programs for children
of limited English language proficiency.

Title 111 -- {ncorporating provisions from H.R. 1134, a bill
fntroduced by Representative Thomas J. Dowmey of New York to creste
National Centers for Personal Computers in Education, which NEA has
supported in the past -- provides for the evaluation of existing
computer hardware and software by the National Science Foundatfon and
the National Institute of Education; for the dissemination of
{nformation in regard to these evaluations; and for the development of
model computer educational courseware. We prefer this approach over that
in N.R. 4628 for enhancing the development of educational softwsre.

While we have some concerns over those provisions of H.R, 3750
which relate to the participation of private schools, we helieve that
the Computer Literacy Act -- with its direct grants to local schools,

§ts acknowledgement of the need for equity as well as excenénce. its

focus on teacher training and retraining, and {ts concern for the

quality of the technology availsble -- {s 3 well-reasoned and reasonadble

approach to the question of how the federal government can assist in
bringing high technology into the classroom. We urge this Subcommittee

to report it favorably.

The Second Approach: Incentives to Donate

During the 97th Congress, legislation utflizing s different

approach to gain more computers for our country's schools passed the
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U.S. House cf Representatives (as H.R, 5573), If tnacted, this measure
would have encoursged the donation of computers and other technological
equipment to prirary and secondary schools by 1iberalizing the
Charitable deduction allowable to a corporation for makirg such
contributions. As you will recall, the inspiration for this bil} was a
proposal by the Apple Computer Compary of Cupertino, California, to
provide, free of charge, one computer to every elementary, middle, and
secondary school fn the country 1n return for more favoraile tax
treatment ¢f such donations. This legislation has been reintroduced in
the $8th Congr..s as H.R. 701, the Computer Contribution Act, and other
legislation utilizing this dpproach in varying forms is currently
pending in both Houses of Congress (Including such L1115 as H.R. 91,
H.R. 2817, S. 1194, and §, 1195).

We recognize that this Committee lacks Jurisdiction over such
legislation. However, in Tight of the visibility the donation approach
has gained, the possibility that it could be an issue in the current
conference committee deliberations on the ta package, and the
implications of passage of such =n approach or the legislation we are
discussing today, I believe I woi 1d be remiss {f I didr't present -- at
least for the record -- the Natfonal Education Association's position on
tax incentives for computer contributions.,

As you are aware, several concerns have been raised in regard to
the donation approach in the past including: (1) it would lesve the
selection of computer equipment (or software if incluced) with the donor
rather than with the educational institution; (2) 1t would be virtually
impossible and perhaps fnappropriate to attempt to develop o

Comprehensive federal program within the confines of the Internal
5 188 HAVA Y400 Tel8
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Revenue Code; (3) it could entangle a new federal buresucracy (the

Interns] Revenue Service and the Department of the Treasury) fn

education matters; (4) 1t is a form of backdoor financing; and (5) 1t

could well set precedents for other -- unscceptable -- types of ,

educational tax credits or deductions such as those for tuition. '
The National Education Associstion has considered these arguments

most carefully and while we continue to prefer the direct purchase

approach, we recognize the reality of the support such tax treatment

legislation has gained in the Congress. Moreover, we can see

circumstances under which such donation legisiation could be helpful in

3 Timited way -- but only 1f it 1s constructed and implemeated in such &

manner 3s to assure 8 deneficial and appropriste educational use in a

classroom enyironment,

To gain NEA suppart, any such tax treatment legislation would have
to meet several tests. First, primary utilization of the donated

computer would have to be in the direct education of students. Second,

there would have to be proper assurances of gepographic and economic
diversity in the donation pattern of these computers. Third, the

donation most be treated jdentically to s direct purchase of the same

squipment -- that is, all the same guarantees and warranties must apply,
che ssme msnuals and ancillary materials provided, the same service
sgreements honored. Fourth, it is essent{al that tne donor provide
sufficient training with each donated computer at no charge to the
school or operator to assure that classroom users have gccess to the
knowledge and operating tools necessary to utni.ze this equipment in the
education of elementary and secondary school children, And fifth, such a

program must also mandate the provision of sufficient rational and
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aducations! sofmﬁ 50 that these computers can function n a
meaningful manner. We believe that N.R. 2417, the Compute: Contribution

and Teacher Training Act, comes closest to meeting these Standards.

Furthermore, should the Congress pass donation-type legislation, it
would not eliminate the need for the type of coxprehensive approach
established under the Computer Literscy Act although 1t is clear that
the 30 pupil ratio would come into play more quickly.

-

The Third Approach: (ooperstive Arrangements

In additfon to tax incentives and feders! grants ss a mears to help
move technological equipment into the classroom, there remains a final
~~ alteit less satisfactory -- approach: the incressed use of
cooperstive arrangements. Under this last option, private fndustry would
make 1ts equipment available to educational institutions either ot the
worksite or, 1f possible, at school during non-work hours. The federa]
government could stimulate such cooperation through either tax or
non-tax incentives. While such an approsch has received more popular
discussion and, in fact, has been beneficial in a few instances
(particularly at the community college level), 1t simply does not
provide the kind of broad solution to the prodblem that is required.

Limited by the avaflabiiity of equipment, by distances between school
and workplsace, snd by time coastraints on students, teschers, and
private fndustry, 1t simply is not an effective means to increase the

use of computers among school children.
The National Educaticnal Software Act

Finally, Mr. Chairman, I would ke to take just 8 moment to
comment on & related plece of legislation pending before this
Subcommittee: W.R. 46¢8. This legislation would estadblish a National

' . ¢
+
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tducations] Software Corporstion to premote the development and
distribution of high quality, interactive, and educstionslly useful
Computer software. '

Kuch of the focus on ‘he technological needs of our schools has
concentrated on the availability of computer hardware. But without
meaningful snd appropriate software, no sumber of computers will enhance
the education of our children. A computer without software fs 11ke 2
motion picture projector lacking fiim or a book with pages blank, As
R 1ph Tyler reminds us, the cosputer {s metaphorically s printing press.
Yet the fnvention of printing hes not prevented the publication of bad
books,

The lack of high quality software has bDeen a major frustration for
teachers ever since the microcomputer first sterted sppearing in
classrooms. Some of this prodlem was created simply by the lag between
the sophistication of prograsming and the rapidly improving
technologicel capacity of the hardware. Part was due to economic
interests, Manufacturers tended to view schools as a small portion of
the total potential computer markec, Fimms -- many of which were just
being establfshed -- were extremely cautious sbout investing the
necesssry resources in educational software development in light of what
they ssw as & very modest educaticnal market., But that situation is
rapidly changing, As the number of computers in the schools has
incressed, so too has the availability of courseware. The marketplace
seems to be working. Moreover, some of the companies menufscturing this
software are now among the most financially successful corporations in
America. The need no longer appears to be that of providing venture
capital to software developers, as would be authorized under H.R. 4628,
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Rather, 1t 15 to accelerate the present competitive trend by allowing
sarket conditiuns to work by improving purchasing power of schools to
buy these programs. The NEA believes that 1) providing means for local

school @istricts to evaluate that software which is avatlable and 2)

providing resocurces to local schools districts to allow them to purchase

whatever software best meets their needs is 3 preferable approach to
that authorized by the Natfonal Educational Software Act.

Conclusion

Nr. Chatrman, the computer has the potential of being an important
and powerful educational tool: in academic sudbjects, word processing,
data analysis, planning, individualized instruction, [t is also a
pervasive influence and presence in American life, with profound
implications for our economy, our Securfity, indeed, the fabric of our
soctety. Our nation's schools can and must play a role in utilizing
this technology and in preparing our people to face the demands of the
years ahead. We are confident that the Congress will fashion @
meaningful program of assistance to help our schools and communities
meet the challenges and opportunities of the future. We look forward to
working with you in that endeavor.

Thank you.

"
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LINDA TARR-WHELAN

Linds Tarr-whelan is Director of Government Relations
for the National Education Association, the 1.7 million member-
ship orgrnization of public school peracnnel. She joined the
NEA staff in July 1980 as Special Assistn»nt to the Executive
Director, Ftasading the organization‘'s - + achieve
ratification of the Equal Rights Amer. «nd began her
Government Relations duties in December, 1980. She is charged
with advancing the NEA's foderal legislative agenda as adopted
by the Representative Assembly of NEA including collective
bargaining rights for public employees., increasing federal
funding for public education programs, opposing tuition tax
credite, and a number of other issues of Professional and
personal concern to teachers. This lobby effort takes place
in washington and through Congressional Contact Teams in each
congressional District. Under her supervision NEA also maintains
ongoing contacts with Administration agencies which operate

various federsl programs.

Prior to joining the NEA staff, Tarr-Whelan was a Deputy
Assistant to President Ca ter {n the White House Office nf Women's
Concerns, where she coordinated the Administration‘s efforts on
behalf of ERA and women's issues. From 1977-79 she was Administra-
tive Director of the New York State Department of Lator. From
1969-77 s..e worked for the American Federation of State. County.
and Municipal Erployees as Director of Program Develcpment, and
45 ar Irterrat:ornal Urion frea Director.

A native of Springfield, ! 'ssachusetts, Taur-Whelan
helds RN and BSN degrees from Johns Hopkins University and
an MS from the Unsversity of Maryland. She hids published
articles and served 85 a consultant to the Ford Fourdation and
Cornell University on women in the latcr force. She has been

& member of the faculty of the University of Maryland and Cornell

Universaty.
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Mr. MINETA. Thank you v .ry, very much, Miss Tarr-Whelan. Let
meatthispdnt—iflmmdmforjustaveryshortﬁmew
Lhave%uttomake.ltwouldpmbablybejust2

your indulgeice.
Dr.huby,myowmﬁmmyyouraimmegflmofthehck
of high quality educational software. Do that private in-
provides an adoquate level of ot K o oot way ot
up-
i ng!wn.re? Is that direct
mnts,'providlngmmrecapiuloristhemmeothernppmch

t

in developing best software, than—we are a ocon-
eemedaboutasemi,qussi-guvemmmlenﬁtydevehpinsmm
workredly,develomcurrimlumbyapanelwhicbhappoinwd
. :zthePresident,regmdlenofwhothath:’&entmighthnppenm

Mr. MineTa. Miss Tarr-Whelan, do 1 understand that the NEA
created i the i
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doing. In fact, I think there is room for everybody in this whole
area. We are trying to take out responsibility as a professional as-
sociation/union to provide some information to our members at .
their request, but there is certainly pleaty of room for other kinds
of supported software operations. . ’

Mr. MINETA. Dr. 'l‘rug', relative to this program that West Vir-
ginia is developing, as I understand it, it is to be installed during
the school year 1985-86. I was wondering if you could describe
what is contemplated there and, since you did describe it earlier,
‘but is that experience of your network something that is generali-
zable to other States, and howdo;ou plan on disseminating infor-
mation on the West Virginia effort

Dr. Trusy. You have to remember that West Virginia is perhaps
more centralized than most other States in its inistration of
schools. We grhaps have less local control than you would have in
California. we developed a computerized—a computer system
with a curriculum laboratory in a called Cedar which
is right outside of Charleston, and that netw..k goes out to the
schools and the schools are connected with euch other, and they
are connected to the laboratory. This is different from the comput-
ers that are placed in the hands of the kids. This is a network pri-
marily for teachers and so let me give you then a specific example
of how it works.

First of all, you have to understand that when I talk about pro-
gram equity, we have done more than list courses. In California
{ou say everyone has to take English in the 11th grade, but you

ist the graduation requirements, and the State stops there. In
West Virginia we have developed with teachers and pilot tested
what we call learning objectives, learning outcomes, so we have
ma({be 10 to 20 learning objectives for a sixth grade science class,
and those learning objectives are being used throughout the State.

So, for example, a teacher in the system, when the system is
full;be in ':vl?ﬁe forha llc)aarmng ?jecti;ewfor sixth g;ade saenTie;
maybe it wi ch a button and get teaching objectives.
teacher doesn“tmll:ave to use them. could throw them away
and write their own. Teachers could feed their own learning objec-
tives into that system. A teacher could push a button and say,
“What are the resources available?”’ The menu would say, “Re-
sourl::e mat.erial!:l printed gr \nsual;ySo :‘efsee this computer net-
work as primarily being designed by and for teachers to enhance
the curriculum. It is controversial, because it a to be a State
" taking over the curriculum in a sense. We think that it will actual-
ly cause more local decisionmaking because it gives you more deci-
-sions: '

If {1:“ look at many, many teaching objectives for a given course,
-you have more choices, 8o it is—I guess it is a very complex
system, but that is the best example I could give of how it will be
used, we hope, by teachers throughout the system. It is already
being used to some extent in our vocational programs, in our voca-
tional centers across the State.

Mr. MiNETA. In your resource data bank, does that include what
would be considered Federal sources as well or is this mostly just
West Virginia? . o
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o0 Teusc It is mi developed with State dllars. We have
a lot su or the system from the l@ﬂlatme, ana -

Dr. TrusY. The sources, again we have—I 'don’t think this would
have worked l;aghwe not inwlve;lel the c}m mﬁnl-‘stmofﬁ:llf 3::
inning, and they are extensively in ; but
ngjecﬁmm with the teachers, and then they
are pilot tested by teachers. we have, in the pilot test process,
we begin to look for resource materials for each of those course ob.
jectivea.Andwelookforthmthinp,thatarepluggedinthenﬂto
the computer network, which will be available to the users. In this
casetheusemmtl}eteanhers,notthechﬂdren.Soitisseparate
and apart from the instructional, the computers that are used di-
rectly for instruction with the kids.
_ Mr. MINETA. In your testimony you emphasize the need for mas-
give training and retrai for administrators as well as
teachers. Does H.R. 8750 the teacher training needs, and if
not, what do you is necessary to meet those needs?
Dr. Trusy, Well, think it does, perhaps not fully, but it is a be-
inni .Anditwouldallow—ofcoum,weﬂﬁnkthemoneyshmﬂd'
channeled through the States. That the States and the districts
fo training personnel, We think thn Sestenious levels as it relates
. We very in
mvidingequity:mrespecttothatButitisape'ginning.A%gobv_i-
e training r.eeds. There is
not enougl.l‘: money in the proposal to do that. But we don't suggest
all of the training Thtat ahamdresp:;mbxhtybetwee
money. Isa n
the State, local, and Federal Government.
Mr. MiNeTA. Miss Tarr-Whelan, there is some evidence that
some computers are not well used because they are not main-
tained. Should computer maintenance be a stipulation in order for
thelg?calagenciestopurchasahardwmthmuahthisFedemlpro-

gram
Ms. TARR-WHELAN. We have dealt with that issue in those pieces-
of ] '.tio.nwhiqharetaxdomtions. We are concern that

g

it i enhance
ticular piece of legislation to be concerned with that issue.

. t, when we were bi for the comput-
er network, the bids were dealing with millione of dollars and one
ofthestipulationsforour‘bidwasthatwahavepeopleinomm—
tional schools trained to maintain computers. It was pretty hard to
TR0 traiming prograns o that Syemmeor oy, Fart of our bid included

program so some emp
in our vocational programs would be able to service the computers
and that is working fairly well for us. .
Mr. MinerA. Thank you. a
Mr. Bateman.
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Mr. BATemAN. Thank you, Mr. Chairman.

What I have perceived here at the committee this morning is
that the software problem may be as significant or even more diffi-
cult in the here and now than the hardware problem.

Dr. Trusy. Oh, rvea

Mr. BATEMAN. If that is the case, do you feel that we are divert-
ing some of the resources and capabilities into hardware that
would be better put into the sotware?

Dr. Trusy. Well, we think that the software is a more critical
problem and perhaps more monex ought to be channeled into re-
search for software. But we would like to see some of the ongoi
efforts that have already been described for you supported rather
than developing another kind of entity to develop sogware. : :

Mr. BATEMAN. Well, again, in terms of the software problem, I
haven't heard any reference made to where our schools of educa-
tion are in this and whether or not it should not be one of their
functions, not only to enhance the capability of our teachers
through institutes for existing teachers as well as for those who are
in the process of becoming trained as teachers, whether they
should not be given tgreater emphasis to, in being more effective in
preparing teachers for the utilization of computerized educational
techniques, No. 1; and, No. 2, isn't this the level where one would

expectq the most intense effort at developing sound software pro-
grams’

I guess generally I am addressing the %etstion: What is the re-
sponsibility of our schools of education h in" the training of
teachers as well as the development of software?

Dr. Trusy. I think that I have very little confidence in our col-.

leges of education with respect to developing software. I think they
can be helpful in trainj teacherstousesoﬂ:wareandinvgorking
with administrators so ltgmt they are more comfortable with the
cogguter, but I don't think the colleges of education can develop
software.

Ms. TARR-WHELAN. I would like to mk to both issues, your first
question as well as your second. I do think that software is a major
problem, but the financial difficulty of school districts in purchas-
ing equipment is really severe. You heard a Ereat deal of evidencs
this morning ut the question of chapter 2 and whether school
districts were utilizing their resources for computers or not. The
poorer school districts are not utilizing their resources from chap-
ter 2 for computers because they desperately need it for other Fv
grams which were cut out in previous pulling together of this biock

grant, which was 29 original p ; that chapter 2 block t
program is now at the 8 request for this year still below
what those 29 p were in 1980, not counting inflation or

anything else, so that when you talk about what school districts
have computers, you are not talking about an equitable situation.
You are talking about those who have resources bo ht first, and
those who have prents who have o ized bake sales, which is
true in many suburban communities for example, they also have
computers. But central city schools and poorer rural schools have
not had that kind of equipment.

So while I think that software problem is, in fact, a difficult
one, I would hate to leave the impression that it was more difficult
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than the question of how to get equipment because the financial
difficulties of many of the school districts is equity severe.

mentofmaberials.ldon’tthinkitwasawhoma

ity of anyone that this continued professional pment and de-
velopment of materials and curriculum is, in fact, a responsibility
of practicing teachers as well as institutions of teacher education.
This is one of the reasons that we have developed an education
comgt.erserviqeandgmwrkinginthismommalopgwith
P

wi ject matter expertise and we are interested in su
porting National Science Foundation to do some of the wo
that is outlined in this bill where there are subject matter experts
as well as experts i ical concerns.

programs

adaptable to utilization of computerized i in the class-
room, where better, where more logically should it be coming from?
Is this a rational reaction on my part or am I totally misconceiv-
li)n;gwhatIwouldt‘hinkt‘heroleoftheschoolsufedu(:at;ionshould

Ms. TARR-WHELAN. | think you are taking them down a path
whemtﬁmhavan’then.lfmtskea!ookattexﬁbouham

) dealing ‘
this whole question because that is where the textbooks have been
written or certainly published, where the audio-visual materials
and so fortk. have been made. So I think you are trxing them in a
new;iirecﬁontoexmcttheschoolsofteachereducaﬁontodothqt.

with that issue
Mr. BATEMAN. Let me pass on to another area. The of
e&glughasbeenmsedveryfreqm , and of course, it 18 an issue
Wlsi;hlsal metmmer this ofu& ter hardware,

ere so ) , in area of com
ﬁm,mt&mﬁwﬁwuﬁlﬁsﬁmdm i techniques

makes ‘argument more egregious than it is
&tﬂgw%m% o activities, and mg, ques

re or our young people equi
auocauonofr:goumumﬂmmpe,gpinghmtbatisdiﬁmvntin
nature? ]
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Dr. Trusy. I wouldn't say it is different from textbooks. We con-
sider it just as unequal for one school to have a textbook for every
other student, whereas the other school may have two textbooks
per student. We would consider that just as unequal as the situa-
tion that exists with computers. But because computers are coming
in and the fustlpeoplewiththemoneymgningoutandbuying
them, of course, I think you have a more une&ualtable situation just
because computers are newer and the ones that are buying them
have them and the ones that can’t, don't.

Ms. TARR-WHELAN. If we look at the future and where the chil-
drent.hatareinschoolnowmgoingtobeinmorl;'years,itis
quite clear that those who have had some ability to work with com-
putersaregoingtobeinadiﬂ'erentplaee,sowegeometricallgadd
to the inequities unless we pay some real attention to this as ar as
the future is concerned.

Mr. BATEMAN. In terms of the bill and how it would address the
equity situation and funding formulas and what have you, looking
at page 6, Miss Tarr-Whelan, of your statement, there is a sen.
tence:

Thésegranmwmudhdisuibutedevenlythmnghmttheschooldistﬁmd‘the
country so that every student would have access to this technology with priority
wiﬂlineachdistﬁctgoingtothmeschoohwithgmtestneed.

Greatest need? Greatest need for what? Greatest need in terms
of a sg'stem having less computers per capita for the students en-
rolled?

Ms. TARR-WHELAN. I believe that is the way the bill is drawn.

Mr. BATEMAN. Isn’t there a danger in that? I can foresee a school
superintendent with greater expertise in grantsmanship saying:
u:;gly.mnmmmwmﬁwlymmifwmmwm

eomiuters.wewilljustmea t and get those computers, even though

we are much r off than another sc ool system that can’t get computers except

by these grants.

And end up with. vation of an equity problem that the bill
would produce rathem S

Ms. TARR-WHELAN. I understand your point. We are concerned in
seeing*that every child in school has an opportunity to learn with a
gomg:ter which gets very difficult trying to figure out a formula to
o that.

One of the things we liked about this one is that those school dis-
tricts that have schools with computers would be at the end of the
line.Thiscommitteeinmarkupmaywanttodedwithotherways
to work a formula, and we would be pleased to work with the com-
mittee to see if there are more equitable ways to deal with the
question that you raised. ,

Mr.BA'rmAN.'l'hismemberofthecommitteeismakinqtheaa-
sumption at this int that we are going forward to marking up a
bill and that the bill on its merits is one which best addresses the
problem that is there. I would very much like to have input from
theeducationalassociationandanyothemastoifwemgoingto
do this. If the taxpayers of America are to be asked to con-
tribute the resources to make available this ment of the in-
dividualpmgram,forheavenssake&whatisthebestwaytoreach
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the equity factor and to see that it goes where it is most needed,
not where it is least needed.

Dr.TnU“.Mr.Chairman,ofeoursewethinkthatthebestm
to deal with equity is to distribute the money to the States
hold the States accountable for implementing programs that assure

uity.

ow, I understand that some of the people will tell working
with the State bureaucracies is just as much of a problem as work-
ing with the Federal bureaucracies. But we do have such vast dif-
ferences in our respective States.

Frankly, it is ustcrazyfortheFederalGovemmenttotqto
work with 16, school districts. It is an administrative night-
mare, and it just will not work.

Mr. BaTEMAN. I am inclined to that view myself. But let me say
there is this measure of concern that comes into my mind. And, of
p:ume,thisisnott.heforum,andwedon’thavethetimetop\u-sue
1t.

But have indicated that in West Virginia, the State has rela-
tively r control over the educati system than is true of
most States. Yet, you also earlier made the statement that in West
Virginia, where you have this large State central control over the
system, your courts have held that the way education is supported
within the State of West Virginia is unconstitutional.

That gives me some problem. )

Dr.Txun.Thatwasironicinthematourdispantytge-
tween the richest and the poorest districts was one-third of the dis-
parity between Texas and California. I believe it was 1.9 percent—
some :ttlt:gents were having 190 percent more money spent on them
than rs.

In some States you will find 200, 300 and 400 percent. But our.

court just said even that was not acceptable. And put us under
court order to change it.

re 2t Weet Virginia. | am naing sesutions of thos Rogbae s r
gers a irginia. I am using si as a
of the problem that we have to wrestle with.

The - area of questions that I have is as to the software and
the development of software programs for presenting a curriculum
as a part of the learning experience in the classroora.

Does not this get you into the area of great sensitivity and con-
cern historica‘l‘lﬁof: Should the Federal Government, should the
Congress, should the U.S. De t of Education have control
over or substantial input into formulation of the curricula, and
what is being taught in America’s classrooms?

Do you see any problems lurking there?

" Dr. Trusy. | see problems with 1t.

Ms. TARR-WHELAN. We prefer the approach really that is in title
I of 3750, which involves participation in evaluation and a shar-
ing of models and dissemination of ideas, down to the classroom
level of successful models. We are, however, concerned and have
sﬁ:ntsomeﬁmewithMr.Gomthatheseesalﬂerpmblemin
the development of capital than we had seen initially, or that we
were seeing more recently, to be accurate. :

And I am not sure how to meid that. My concern is that we have
good educational software and that there is software that is avail-
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able that can be used in classrooms, not just discussed at meetipgs,

but used with teachers and students.
I am reallé:ot an expert on the question of venture capital. He
does indeed feel that is a significant at this stage.

We do prefer the a in title III.

Ths 1k you, Mr. Chairman.

Mr. MiNngTA. Thank you very much, Mr. Bateman.

Dr. Truby and Dr. Tarr-Whelan, thank you very, very much for
your testimony and help in enlightening the Subcommittee.

At this point, the subcommittee will stand in recess until 1:00
p.m. when Chairman Walgren will be back to chair the Subcommit-

. tee. The sgbcommittee stands in recess.

[Recess.) |

Mr. WaLGRrEN [presiding]. Let us convene. | appreciate your pa-
tience over the recess. _

Mr. WaLGreEN. We have six more witnesses to go. So the same
admonitions, that your full statement will appear as you submit it
in writing in the record, to be worked with by the committee, along
with your verbal testimony, cn which I hope you will focus as di-
rectly as you can on the points that you feel are singularly impor-
tant

The third panel will be made up of Sue Talley, the Education
Program Development Manager of Apple Computer; Paul Horwitz
from Bolt, Beranek and Newman, Inc., and Harry McQuillen, who
is with CBS Educational and Professional Publishing, along with
Lois Rice, who is from Control Data Corp., who is not with us, but
we hope will join us.

Let's start out in that order. Let me ask you to summarize and
outline your testimony.

STATEMENT OF SUE TALLEY, EDUCATION PROGRAM
DEVELOPMENT MANAGER, APPLE COMPUTER CORP.

Ms. TaLigy. Thank you, Mr. Chairman. I am very pleased to
have this opportunity to ify on behalf of Apple Computer with
regard to H.R. 4628 and H.R. 3750.

Apple Computer, as you know, is the pioneer of personal comput-
ing in education and the leading supplier of computers to this
market. In its short history, Apple has helped define the role of
personal computers in education, has educated people to the poten-
tial of these machines, and has developed computer systems in
direct response to educators’ needs.

Since its incorporation in 1977, Apple’s own commitment to edu-
cation has led 5 the implementation of programs that have had
direct impact on the educational community—from the chartering
of the Apple Education Foundation, to establishing software pub-
lishing relationships with major publishing companies, to the dona-
tion of nearly 10,000 computers in California schools.

Apple is dedicated to keeping abreast of the needs of the educa-
tion market in this emerging computer-oriented society. We also
stress the importance of preparing students and educators alike for
a technological future.

7827 O--84——9. 129
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As Steven P. Jobs, chairman of Apple Computer would have told
you if he could have presented this testimony, ‘“To maintain Amer-
ica’s technological leadership, we must begin training students at
all grade levels in today's computer technology. If we do not, we
risk producing a generation of Americans who will be both non-
conipgtitive and nonliterate in the information society that is now
evolving.” :

With this background about the history of our corporate involve-
ment with the uses of computers in education, Apple would like to
make the following comments about the bills before this commit-
tee

Apple Computer, as well as most of the leading suppliers of com-
puter hardware to education, has alwags enco the develop-
ment of h gh quality courseware by publishers producers out-
side of our corporation, many of whom have been active school pub-
lishers for years. As mentioned earlier, we have signed develop-
ment agreements with hundreds of these companies.

These agreements mean that the developer is given access to in-
formation about deve}gfing software for our hardware which best
makes use of the special features of the Apple machines. Often this
information is given to developers before the hardware is an-
nounced, in order to close the gap between the eme ce of new
hardware technologies and software using these technologies.

Because of their background in producing and distributing mate-
rials to meet curricular objectives in many ject areas, these
companies are closer to understanding che needs of the teacher of a
mcular curriculum. Therefore, it is erroneous to assume that

ware manufacturers are controlling the rights to education
software in such a way as to prevent that softwara from being con-
verted to run on another ha.nfwnre manufacturer’s computer.

The publishers producing the best selling software make every
effort to make the materials available for all hardware currently
owned by schools in significant numbers; that is, Bank Street
Writer and Logo.

Further, by freely sharing information with these developers
about the architecture of our hardware, we have encouraged the
development of more high q ug education courseware. At the
greaent we actively share this information with over a thousand

evelopers, mi:f whom produce education courseware.

As a result, there are over 2,000 educational courseware pack-
ages available for Apple computers and 9 out of 10 of the top sell-
ing education packages run on Apples. '

e quality and quantity of education courseware has improved
mmen%ouslyinthelastyear.Themml%niﬁmttmndgtoshow
that the use of computers is shifting to i de not only improved
drilll& and practice courseware, but also simulations and productivity
too

In fact, a recent survey of leading education software publishers,
conducted by LINC Resources, shows that 67 percent of the re-
spondents favored a tutorial format, 55 percent simulations, 41 per-
cent game formats, and 41 ;;ereent drill and practice materials.

The emphasis, increasingly, is on higher level thinking skills. As
the education market becomes more wophisticated in its courseware
requirements, and we reach the appropriate point in the learning
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curve for the education courseware producers, we have the poten-
tial for seeing an explosion in the availability of materials for use
with computers in the schools.

, we urge caution in establishing criteria for the evalua-
tion or selection of education computer coursoware. As the in-
troduction of the Maclntosh in Janua.y has shown, our technologi-
cal expectations can be changed overnight by the everexpanding
potential offered by new hardware. :
New education software, we believe, will expose educators to an
ease of use never before possible without such technologies as the
mouse, pull-down menus, and windowing. With the introduction of
the IIc, Apple has again shown that technology can be significantly
improved while maintaining relative com .

The graphics capabilities and ility of this new machine
offer options to education software developers that never existed
before. To establish rigid criteria, in an era of technologi-
cal change in the ware which is econ y viable for educa-
tion, would be a mistake. :

There does continue to be a need to eucourage development of
courseware for low-incidence educational settings. Courseware for a
person suffering from a rare disability is certainly needed but
rarely table, for example. Bilingual courseware %
tems like the Houston independent school district, where 26 di
ent languages are spoken in the homes of their students, is costly
to develop and difficult to target to a very specific audience.
Courseware development in these areas does need to be encour-
aged by the infusion of Federal funds. These thoughts should be
we:ghed in your consideration of H.R. 4268.

ith regard to H.R. 8750, Apple has always attempted to estab-
lish programs to encourage and enable éducators to acquire hard-
ware, train teachers, and disseminate information about reviews of
hardware and software. The Kids Can’t Wait Program in California
and the existing Education Purchase Program reflect Apple’s com-
mitment to making hardware accessible for education.

Through the grants offered by the Apple Education Foundation,
we encouraged the initial development of education courseware.

fore, we support H.R. 8750’s attempts to meet these needs.
The current estimate is thatw

computers will be in U.S. schools. i

nificantly each year, the ratio of students to computers, on

erage, is still far below levels which could be expected to show a

significant effect on student learning.
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By the fall of 1983, according “0 a market data retrieval study, 86
percent of all schools had microcomputers. The ratio of computers
to students in those schools using microcomputers is 1 to 92.3.

If I include the schools that did not, the current ratio is 1 to 123.
Obviously this re is much greater than the ratio of 1 to 30 pro-
posed in the bill before us today.

The best estimates of the hardware manufacturers would show it
will also take us a fair amount of time fur the schools with the re-
sources they currently have today to reach that 1 to 30 ratio.

It was mentioned earlier that it would take 4 million computers
for us to reach the half hour a day per student. At the estimate of
1to 3;), lthat is about 10 minutes per day per student to give you
some feel.

It is our belief that the education system will continue to need
funding support from many different sources for several years,
until this ratio reaches acceptable levels. Therefore, we support
both the Stark bill and the Wirth/Downey bill as ways of address-
ing different portions of the auﬁ?uisition problem.

Mr. Stark has asked us to inform you that he is advising his com-
mittee members of a change to his bill which would limit the distri-
bution of the computers to eligible chapter I nchools.

We feel this thee;‘i:i issue that has been raised so
ax;n); 1tlximees today. There will some other changes made in

t bill.

One of the significant ones is that hardware manufacturers will
be limited to donating a maximum of 50,000 units of any particular
piece of hardware, software or peripherals. It was our experience in
California, through the Kids Can’t Wait , that despite the
fact there were no particular controls when ware could be do-
nated, that schools—that the program was very successful, there
was little abure by hardware manufacturers in te~ms of dumping
obsolete equipment.

h:pple donated nearly 10,000 computers—9,751, some number like
that.

The fair retail rnarket value of those computers was $20 million.
The cost to the State of California in tax revenues was $4 million,
and the cost to A lple was $§1 million.

Because this bill, H.R. 8750, addresses the general need of educa-
tion, we see the two bills as being complementary.

I would also like to address Mr. Bateman’s questions about the
definition of computer hardware contained in this bill, and con-
tained, ‘n fact, in almost all the bills which interestingly enough as
far as we can tell probably originalliv came from the Stark bill.

In terms of screens and VDT, I think it is important to point
out that the trend in the eomtguter industry today is to put intelli-
gence or memory in each of the stations that students or adminis-
trators or, in the case of businesses, that managers or others are
using, and that the definition itself with a minimum of 16K, we
feel, is probably fairly effective in making sure that we are follow-
ing the current trends.

would also like to point out we feel there is probably a chicken-
and-egg phenomenon that is very difficult to address. t year, I
spent a fair amount of time woxzing in Minnesota as an employee
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of a consortium in Minnesota, following legislation there that has
been referred to several times .

It was different from any of the bills presented here, because the
emphasis was on software development and development of model
sites for showing how computers could be used.

Interestingly, the educators reacted in the State to that Ly
saying it is great that you will provide us with software and train-
ing and model sites, but we don't have enough money to buy
enough hardware to be able to effectively use those tools that you
are giving us.

So there i» some kind of relationship that needs to be established
between amount of hardware, the necessary teacher training, and
the necessary amount of software that go hand-in-hand in making
for effective use of comr puters in the schools.

We see teacher training as perhaps the most urgent need. Steve
Jobs has called computers ‘“wheels for minds.” Computers are tools
which can amplify students’ and teachers’ own inherent intellectu-
al capabilities in ways which have not been possible with any prior
technology.

As a hardware manufacturer, we feel responsible for creating
machines which make operating the eomruter a much easier proc-
ess and for creating materials to teach all users these fundamental
operating steps.

However, as a hardware manufacturer, we do not want to dictate
the curriculum to be used with computers in school. While we con-
tinue to show educators the potential of the computer in education,
we feel that teacher training should be done hy agencies more fa-
miliar with education and teachers than computer companies.

These agencies include local school districts, school district con-
sortia, and other local education agencies as well as the agencies
currently listed in the bill. Without this funding for teacher train-
ing, computers may never reach their potential for creating change
in the education system.

Over the last several years, the definition of computer literacy
has been heavily debated among educators. Apple representatives
have been told by educators from Alaska to Florida that the intro-
duction of Maclntosh revolutionized their personal views of com-
puter lite . In some States, however, computer literacy is being
narrowly defined by State legislatures as computer programming.

Because Apple computers can be used in nearly all grade levels
and subject areas, we are fearful that the title of biil, Computer
Literacy Act of 1984, will be construed to limit the application for
which the computers acquired with these funds may be used. A
more general title such as Computer Education Act will help to
ensure that computers will be viewed by educators as integral to
many aspects of the education process.

With the he!p and vision of the inembers of this committee and

edi ) h h
AT o o

Thank you.
‘ l[il‘he] prepared statement and biographical sketch of Ms. Talley
ollow:
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Thank you, Mr. Chairsan, and Committes members. I &m very pleassd to have thia
opportunity to testify on behalf of Apple Computer with regard to H.R. 4630 amd
H.R. 3750,

Apple Computer, as you know, 18 the pioneer of personal camputing in education
and the leading supplier of computess to this masket. In its short history, s
Appla hes Relped dafine the role of personal casputers in education, hss
educated peaple to the potential of these machines, and has developed computer

systems in direct responze to educators' needs.

Sinoe its incorporation in 1977, Apple's own commitment to education has led to
the implementation of programs that have had direct impact on the educational
community -- from the chartering of the Apple Bducation Ffoundation, to A
sstablishing software publishing relationships with sajor publishing companies,
to the donation of neerly 10,000 camputers 4{n California sohools.

Apple is dedicated to keeping adreast of the needs of the education mazket in
this emerging casputer-orieated society. We also strens the isportance of S
preparing students end educetors alike £for a technological future. As Steven 9. 3

Jobs, chairwman of Apple Camputer would hawe told you if he conld have presented ‘ ,
this testisony, “TO saintsin America's techoologicsl lesdership, : S
begin training studsnts at all grade levels in today's compiter tuh:::qy. .
If we do not, we rigk producing ¢ generation of Americars who will be beoth . Y]
noa-campetitive and non~literate in the information society that is now . ‘ :
evolving.” i

With this background about the history of ocur corporate involvement with the
usas of computers in sducation, Apple would like to make the following comments
about the NMils before this atmaittee.

Apple Compute~, as well as most of the lesding supplia's of computer hardware

to educatior, Nas alwvays encouraged the Ssvelopmant of high quelity coursevare

by publishers and producers cutsides aof our corporation, sany of whom have been

active school pubhlighers :or yuars. As mentioned earlier, we have signed

develapsant agresments with hundreds of thase campanies. Thess agreswents msan

that the daveloper is given access to information about dweloping software for

our hardwuare which best sakss use of the special fastures of the Apple ‘ T e
machines. Often this information {s given to developers defore the hardwire is o
anscunced, in order to close the gap betwesn the emergence of few hardhware

techno.ogies and suftware using thess techinologies. Becanss of their background

in producing and distributing materials to mest curricular odjectivwes in many

subject areay, these COMPARIEs are clocer to undirstanding the needs of the

tescher of a particular curriculum. Thersfore, it is erronacus to assume that

hardware samfacturess are controlling the rights to edvcation sofivare in such

& way as to prevent that software from being convertad to run on ansther

hardwars samifacturer's computer. The publishers producing thae best selling .
sof tware make every sffort to make ths materials svailable for all hardware e
currently owned by schools in significant numbers { e.g. Sark Strest Writer and o
wo,

Fusrther, by frasly sharing information with these developers adout the
architecture of our hardware, w have sncouraged the development of more high -

quality education courseware. At the present we actively share this information

with over a thousand Sevelcopers, sany of whom profuce sSucation COUFSewars.
Ag & result, thers are over 2000 educational coursewars packages availsble for
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\'ppl.n camputers and 3 out of 10 of the top selling education packages run on
A\pples.

The quality and quantity of education courseware has improved tresendously in
the last year. Thers are significant trends to show that the use of camputers
i8 shifting to include not only improved drill and practice caursewars Sut also
simulations and productivity tools. In fact, & recent survey of lesding
education software publishesw, conducted by LINC Resources, shows that 7% of
the respondsnts favored a tutorial format, S5% simulations, 41 game formata,
and 41% drill and practics materials. The emphasia, increasingly, is on higher
level thinking skills. As the esducation market becomes more soohisticated in
its coursevare requirments, and we reach the sppropriaste poi. §n the learning
curve for the education courseware producers, we hsve the potential for seeing
4n explosion in the aveilability of saterials for use with camputsre in the
achools.

Finally, we urge caution in establishing critsris for the evaluation and/or
sslection of educstion computer coursewars. As the introduction of the
Macintosh in January has shown, our technological expectations can be changed
ovarnight by the ever expending potential of fersd by new hardware. New
esducation software, we Delieve, will sxpose educators to an esse of usa never
before possible without such technologies as the mouse, pull-down menus, anmd
windowicg. With the introduction of the //c, Apple Las syain shown that
technology can be significantly improved while saintaining relative
compabiiity. The graphics cepabilities and portability of this new machine
offer optionk to euscation software dsvelopers that never existed before. To
establish rigid critsria, in an era of dynamic technological change in the
hardware which is econmmically viadble for education, would be & mistake.

There does contimue to be a nesd to encourage development of courseware for
low~incidence educational settings. Coursemare for a person suffering fxu= s
rare disability is certainly needed but rarely profitable, for exasple.
Bilingual courseware for ~chool systess like the Houston Independsnt School
District, where 26 differvuat lanquages ars spoken in the howmes of their
students, is costly to develop an’ 44¢;_cult to target to a very specific
audience. Coursewarw developmert in these arees does nsed to be encouraged by
the infusion of federal funds. These thoughts should be weighed in your

Cons tderation of H.R. 4268,

With regard to H.R. 3750, Apple has always attempted to estadlish programs to
encourage and enable educators to aoquire hardware, train tesachers, and
disseminate information about reviews of bardware and software. The Kids Can‘t
Wait progras in Californis and the existing Education Purchase pProgran reflect
Apple's commitment to saking hardware accessible for education. Through the
grants of fsxed by the Apple Education Foundation, we encouraged the initial
devslopment of education Courseware. Row the focus of tha Poundation grants is
on larger projects involving curriculum dsvelopmant and teacher training which
exssplify the potential of the microcomputsr to ashance learning. Through
Apple Education News , & quarterly newsletter free to educators, and
publications {ike the Pefsonal Guids Lo Computars ir Education , published by
Apple, we have attempted to ksep educators inforeed sbout new sdvances in
herdware and softiare, as well as innovative metinds of implementing computers
in sducstion, However, we clearly recognise thet these attampts barely scratch
the surface in meeting all the neads of educators. Thersfore, we support H.R.
3750°s attampts to meet thess needs,

The current estimate is that by the fall of 1984, over 500,000 camputery. will
be in U.S5. schools. While this nusdber increases significantly wach yea:, the
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ratic of students to cowputers, on the sverage, is still far belov levels which
could be expected to show a significant effect on student learning. By the fall
of 1983, according to & Market Data Retrieval study, 868 of all schools has
microcamputers. The ratio of computers to studsnts in those schools using
microcomputers is ! to 92.3., Obvicusly, this figure is such greater than the
ratio of 1 to )0 proposed in the bill before us today.

it is ocur bslief that the sducation system will contime to need funding
supfort from many different sources for sevesal yearw, until this retio reaches
acceptable levels. Therefors, wa support both the Stark bill and the
Wirth/Downey bill as ways of addressing different portions of the acquieition
problem., NMr. Stark has asked ue to inform you that he is «dvising his
camajttes sembers of a changs to his bill which would limit the distribution of
the camputers to sligibls Chapter I schools. Because this h1ll, H.R. 3750,
addresses the general needs of educatics, v 586 the hills as complementasy.

Teacher training is perhaps the most urgent need we sse. Steve Jobs has called
computers “wheels for minds.” Computers are tools which can amplify studente’

. and taachers' own inhersnt intellectual capabilities in ways which have not
been possidle with any prior technology. As s hardware manufacturer ve feel
responsible for creating machires vhich make operating the camputsr a much
sasisr proceiss and for creating oaterials to teach all usars these furdasental
oparating steps. Howsver, 4s a hardvare marufacturer wa do act ant to dictate
the curriculus to be used with computers in school. While v -.atime to show
sducartors the potential of the camputer in education, ve feel that teacher
training should be done by sgencies more fasiliar with education and teachers
than camputer campanies. These agencies includs local school districts, school
di strict consortia, and other local education agencies as wall as tha agencies
currently lieted in the bill. Hithout this furding for tescher training,
camputers say never reach their potential for creating chenge in the education
system.

Over the last several years, tha dfinition of “"computer literacy® has been
heavily debated smong educators. Apple representatives have been told by
educators fram Alaska to Florida that the introduction of Macintosh

sevolut lonised their personal views of camputex literscy. In some states,
however, canputer literacy Us being narrowly defined by state legislatures as
computer programming. Secauss Apple Computers can he ussd in nearly all gradas
levels and subject areas, we ara fearful that the title of the bill, Computer
Litaracy Act of 1984, will be construed to limit the spplication for which the
computess acquired with these funds may be used. A more guneral title such as
Computer Education Act will help to smsire that cosputers will be viewed by
educators &s integral to many aspests of the education proml.

We believe that pecple have a greater elplcit.y for intel lactual and social
developsent than is ordinarily reslized, and that canputex-based tools can open
dgors into higher levels of functicning for our children and studants.

Computers can, if used appropriately end with the right software, enhance
ilsarning in any area. Microcomputess can be used to help studests structure
information, ideas and rslationships which are critical to understanding the
imporrant ideas in langusge, hietory, mathesatics, scisnce, art, and pusic.
Apple will contimue to strive for excellence in creating computerd that are ©
appropriste for sducation. With ths help and vision of the sembers of this.
casaittes, and godicated educators arcund the country, we hope o resch our
vision of computers as "wheels for the mind,*”
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mh - for aew products. Also

in current promotions, such as A gl
DOV promotions. Agpls Computer

Previously had ssven years of direct experiance with competers ia
educsiion whils empioyed by TIES, & regional e
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Apple Computer, Ine, Cupertinn, CA. 11/ 83 10 present.
Marketing Manages.

istricts Dats . mmmlamm
7777 - 11/83. Manager, M m‘ |

Park Sanior Nigh School, Cottage Grove, MN W-W,
Baglish teacher.
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Usaiversity of Mianesota Graduate work ia computer science/
education ‘
Macaiester College, St Paul, MN B.A. English, Peychology, Bducation

PROFESSIONAL ACTIVITIRS:

Msmber of Internstional Associstion for Eduentionai Data Systems Board --
1983-6.

Member of Internaticasi Council for Computers in Bducation Board -
1983-4.

Member of AFIPS Secondary Bducstion Project Steering Committes.
Advisor for Barcourt, Brace, Jovanovich an Computer Literacy curricaium.
Advisor for Bducation Testing Service Teacher Training Project -- 1983.

Consultant for Specisl Project, Northwess Regional Educstion Lsboratory --
1983 ,

President of Minnesote AEDS - 1982-3.
Participent in Californis Saftware Bvaivation Forum -- 1983.

Stssring Commiites for the Elementary, Secondary, Jusior College Speciai
Interest Group of ADCIS.

Member of Executive Committes for Minnssota Association for Supervision
and Curriculum Development -- 1982

Co-Chairman of the Program Committee for the AEDS Convention -- 1981.
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WRITTEN MATERIAL:

"State of the Computer Art: Management and Instruction” The School
Adnicistrator, April 1981, pg. 8, 37.

SETiculus.

MASCD, MASA, gnd the

"ha [lse ¢ ooiostar 10 Heio Teach 1the Schoo
produced as a result of a cooperative effort by
Minnesota Department of Educstion.

iannine for Bducstionst T : MUCMMMMW
bookiet for the Minnesots of Bducation.

"Selection and Acquisition of Administrative Microcomputer Software. © S
AEDS ksirnal, Docember 1983,

“TIES -- A Regional Computing Center.” To be published in & new book
ontitied Somte Apnlication o HOrOON s At ar

April, 1978 Grea: Falls, Montans
January, 1980 Parkersburg, West Virginia
April, 1980 Fiagstafl, Arizons
July, 1985 Miami, Plorida
November, 1980 Pasco County, Florida
July, 1981 Washington, DC. NASE Seminar
December, 1981 Boston, NASB Seminar
June, 1982 Vancoaver, ADCIS
High Point, North Carolins
Indianapolis, Indizns
July, 1982 Tucson, Aricons NASE Seminar
November, 1982 School City of Mistawaka, Indisns
March, 1983 Arizons State University
July, 1983 St. Petarsburg, Fiorida NASE Sominar
September, 1983 Indianapoiie, Indisss
October, 1983 ~ San Jose, Californis  CUB Conference

February, 1984 Orisndo, Fiorida  Florida Computing Conference
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Mr. WaLGreEN. Thank you very much.
Dr. Horwitz.

STATEMENT OF DR. PAUL HORWITZ, BOLT, BERANEK & NEWMAN,
) INC. ,

Dr. Horwirz. Thank you. My name is Paul Horwitz I work at
Bolt, Beranek & Newman, Inc., which is, among other things, a
software R&D firm located in Cambridge, MA.

I am going to do what every other witness has done in the last
several hours—dispense with my written testimony, and speak to
you extemporaneously, and attempt to highlight the important
points of my written testimony.

Hopefully, what I say will gain in spontaneity what it may lose
in literateness.

I have been very gratified at the fact that Bolt, Beranek and
Newman have been mentioned either directly or indirectly three
different times in this testimony. We are developers of the LOGO
language, contrary to public opinion.

I have to correct the record here. It was not developed under Na-
tional Science Foundation funds. It was- developed under Office of
Naval Research funds. Further development took place under NSF,
however.

We also have been cited as developers of the QUILL program,
which was recently sponsored by the Departmeént of Education, and
has been extraordinarily successful in revolutionizing the way kids
are learning to write in the schools at every grade level from
fourth grade through high school.

I am going to make one point that may not be agreed—may not
be universally with g; the people in this room. I think, first
of all, we can all agree we probably share in this room a sentiment
that those magic little boxes here have some potential for educa-
E‘;m, that somehow teaching can be improved with those little

xes.

I am not certain how many people would agree with what I am
about to say, but I believe very strongly that we don't yet know
how to teach with those little boxes. certainly we don't know
very much about how te teach with them.

I think that is crucial to understand in ap hing these two
bills. I want to talk a little bit more about t, and then I will
dive down into specifics of the bills that I like and don’t like.

We are very much at the beginning of a revolution here. We |
have said that many times, but I think we ought to stop and think
a little bit about what that really means.

In my written testimony, I make the analogy with books, and I
talk about it as though we were now trying to discuss moveable
type has recently been invented, and we are trying to discuss what
is going to happen with books in the schools.

e are very much at that stage with computers. Much of what
we have attempted to do with computers is to replicate what we
already know.

We put on computers books. We have automated books. We have
automated the blackboard. We have automated the film strip. We
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have film strips now which will give you a simulation of the Milli-
ken oil drop experiment on a computer, rather than film stnie

I submit to that none of those are probab) going to be the
ﬁnalste;l:in is avolution. I submit to you that it is not
themopemstumdthattheydothesethings,northefactthat
there hasn’t been enough money, I believe. '
ltisthefactthat'ttakesﬁme.lttnkesﬁmeandmeamh,both
ineomputerscieneeandineogniﬁvepsycholoy,andalotofother
i befomonecanbeﬁntogmspwhatthepoteatialmallyisof

that magic technology. : .
That support has to come from the Federal Government. I do
not believe that t forces are sufficient to ensure the appropri-

ateamountofriskcapital,ifyouwﬂl.todotheverycareﬁdm
seanhthatneethtobedonebefomwecanreaﬂyﬁgureoutwhat
is to be done with the computer in the classroom.
Itisanaﬁonalpriority,anditissomethingwhichlbaﬁmthe
Federal Government has a very s role to in furthering.
Given that, how did I approach two bi Well, I ap-
proached them with great anticipation. I am sorry to tell you I

Lot's start with HR. 3750. It adlresses some very im t
neeis. The need for uity in the schools is cervainly one which no
one ia this room woul argue against, and I think it addresses it, in
some v7ays admirably.

I believe, however, title I is seriously flawed in dealing only with
hardware acquisition. 'I'imtgoesbacktothebusinessofthmking
that the computer is all it takes. That if I put i i
classroom, magic is going to happen and kids n.

I can imagine people in 1450 sayi “what we need is a book in
every classroom”, without regard to what that

tthebooksaysinthisinstanceisthesoﬁwm,anditis
morethanjustsoftwm.ltisthesoﬁwareanditistheactivities

The activities are quite different in those different situations.
I don’t believe that a bill which addresses only one part of that
zg'e%artite need—software, activities, and hardware—can really suc-

Turning to titles II and III, I am going to say something which is
going to sound self-serving here, but so be it. I believe the word
nenprofit in those titles is misplaced. 1 don’t believe that it serves
an important public purpose to exclude from consideration under
those titles, partxcularl’i‘r under title I, the developers of LOGO,
the developers of SmallTalk.
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It was mentioned earlier that the Macintosh has a mouse and
pull-down menus and windows and the like. That was developed at
Xerox PARC for educational purposes.

Xerox PARC is a profit-making institution. You have excluded
them in this bill. I don't believe that serves an identifiable public
purpose.

Also, in title III you have a paragraph which biases the bill, I
believe, in favor of federally-owned institutions, particular institu-
tions mentioned, but the paragraph is not exclusive—NIE regional
laboratories.

I don’t believe that that langage has any part in a bill of this
kind. I believe it is degrading to the institutions to feel that they
need to be protected by special statute against competition, and 1
believe that you get the best work by funding the best research re-
gardless of where it may come from.

Turning now to H.R. 4628, the Gore bill. I am afraid I have to
come down on the conclusion that that bill addresses the wrong
problem. I have said earlier that I don’t believe that the admitted
lack of quality in much of the current educational software, not all
by any means, is primarily a lack of venture capital.

I believe it is primarily a lack of expertise. I believe we are not
yet mature enough collectively to have figured out all the clever
things that can be done with computers in the classroom.

I don’t believe throwing money at it in that particular way is the
right approach to speed things up.

Furthermore, I am not certain that I understand how a national
software corporation, along the lines envisaged in the bill, would
differ markedly from existing institutions, both public and private.
It would be inbetween.

1 know the parallel very well with the MTDC mentioned by Rep-
resentative Gore. I come from Massachusetts and was involved in
the early stages of that legislation.

But I am not certain that the software problem is the right one
foi'l that kind of approach. So I really do not support passage of that
bill.

Thank you very much.

[The statement and biographical sketch of Dr. Horwitz follow:]
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Testimony of Paul Horwitz
Bol® Beranck and Newman. Inc

Delivered Before the Subcomnittee on
Scrence Research and Technology
of the Committee on Science and Technology
US House of Representatives

dune 9 1984
Introduction

Gored murnng ®Y pame 15 Paul Horwit: and | om involved 1n
fFesearch snd the desigu snd development of educatjonsi software
ot Bolt! Beraneh and Newmag Inc in Cambridge Massachusetts !
would f1ke to thank the Chairman and members of the Subcommittee
for giving me this opportunity to testify on HR 3750 snd H R

LIPS

in the interest of time | am golng to give you a brief
summary of mv views an these two bifls after which I will (ry to
describe for you the Fressoning and judgrents which have led to
those views With respect to H R 3750 the Computer Literacy

Attt I Deljeve

v That the jounguage 1n Sections 201(g! and 302(d) s
URBUIY restriclve particuiariv n exciuding profit
Ankhing  Inststutsions " from Participating 1o the programs
drsiribed b these sections in particular, Section
Wity wagld Nhaeve the effect of excluding & major part
of  the Natjon = expertise in ecducational uses of
Camputer technolegpy inciuding the inatitut;ong
tesponsibie  for  the development of the LoGo and
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SnaliTelk computer §anguages.

o Thst Title 1 shouid de droedened to i1nciude provision
for the purchease of seftware for use by the recipient
schools . The exclusion of esaftware 15 [tkely to have
catastrophic effects Paredoxically. 1t mifl denigrate
the vaiue of softwars i1n the eyes of school officiels.
while making avetladble to them computing equipsent
which. devoid of software end even more importautiy
devoid of gurriculiusg. wiil prove essentially useless
Such s shortsighted policy i1s  likely to resvlt in a
collective “loss of faith” 1n the velue of computers to

education It will also encourage an iRcreess in
software piracy--a prodlem which 1is alresdy very
serious

o Some of the langusge 1R Section 302(m) as well a8 :n
the accompanving commitice report hes Lhe rcffect of
preducing s stromg Yias 10 fevor of certein Federsily
owned research institutions Such ] bias [X ]
discriminatory and counter-productive and should be
eliminsted

o Finellv | question the value of a bill directed ot
(edchihg students R teachers how to use computers
rather then how to learn with them I shell returs to
this theme bdelow

With respect to HR 4628. The National Educational Software
At | appleud its motives. but have some reservations ebout it

as well

o | bdelieve that HR 46828 s asttempting to solve the
wrong p-obles To the best of my knowiedge. thefe is mo
hard evidence for a faslure of the venture ceapital
merket o8 the coause of any percesved 1nadegquacy in

. educationel computer soltware Until end unless
caRvincing evidence s adduced Jor such a farlure.
gavernment action obh the scele envisaged would seen at
best prematute

¢ hyen 1f one tould show that operative market {onrces wrre
insufficient to produce & desirable feve! of venture
funding (he proposed solutson wouid not rank high emong
sy choites It 35 bv now means & furegone conclusion
that a governmenta! entitvy such as the proposed Nationsi
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Educetlional Software Corporetion will succeed in a
producing high-quality product where other public and
private sector institutions Rave failed

Having

beginning

gotten all that off mv chest let me now begin at the

snd ntroduce mvself and nav empioyer Let me also

hestenh to add that | am not here representing Bolt Beranek asnd

Newmen in
entirely mv
stemp”’ on

background

any official capacity The views expressed are
own and no atte@pt has been made to put o "BBN
then Nonetheless 8BY views clenriv reflect my

and since this 15 intimatelv tied up with mv job an

introduction to BBN s definitely in order

Bolt

Beranek snd Newman. Inc is a $100 mtllion o veer

company  whose activitiea apan the radbge from architecturasl

ecoustics consulting to designing and building computer networks

We are perhaps best known to the outside world es the developers

of the ARPANET . o pironeering computer network developed 1n the

late 1960 s

We alsoc are credited with the first public

demonstration of @ time-sharing computer system It 1s

interesting
published

experiment

tn the present context to nete thet the first

rasearch using this system was a pmychological

involved with learning thearv (This mey well have

teen the first psvehoiogicai experiment ever performed that was

compietely

cofntrolled bv s computer ' BEN also pioneered the

epplication of artificisl intelligence techniques to computer-

sssisted instructson creeting svstems cspable of engaging a
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student 1n meeningfui disceturse. forming medels of the student s

steate of knowledgr. and offering helpful advice and gurdence

Perhaps the most nfluential product of BBEN educetionsl
technology has been the design and implementetion of the LOGO
romputer languege. & sophisticeted vet easy Lo learn langusge
designed to introduce children to concepts of programming end
mofe genera! problen solving skills Although much of the later
work with  LOGO taoh place ot MIT under the direction of Sevmour
Fapert (whose nfluential boeok MDdSlorms hes Sede LOGO o
houschold word 1n  educationel circlest the initial drsign and
iaplementation of the lenguage was dome at Bolt Bersnek and
Newnan 1n 1986 under the sponsorsh:p of the Office of Naval

Research

Kesearch and development 1o educarional technojogy ot BEN
has growh since those carly yrars fod-v the Educationel
Rescarch Group numbers well over a doxen Ph D level researchers
from & varirtv of disciplines including cognitive psvchology.

computer science and physaics

| mvself am e physicis! with —experience 1m teachibBf and
research bath 1n umiversities and  industry fn 187% | wes
awarded 8 Congressional Feliowship by  the American Physical
Seciety and spent a very plensant vear n the office of Senstor
Edward hennedv working on 8 number of Feders! Kesearch aend

Leselupment  policy 1mitiatives Following this | spent several
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vears &t MIT s Center for Policy Alternstives, studving and
writing about techmological innovation snd the mffect ot Federasl
s o gover?ﬂenl pozs;\cs op it 1 heve been at Boit Beranek and
Mewdton for -v;ut 5 vears and mv primary 1nterest ;5 10 the design

. snd develapment of computer-based svstems for ropresenting and

-

teaching science and mathemat cs
General_uvervies”

' After reafing carefullv the two bills thet afe the aubject

of tadev s hearsnpg | was surprised thot | wes net more {avorablv

- impressed bv them Frankiv | had expected (o like them more
thun. on sober reflection, | did I have tried to ansivze the

Teason for myv unrxpected discontent. and | think | can sSUMmArsYe

it tn this wav Each dill 3t seems to me has grasped oniv a
part uf tne overall praobilem In each cuse tt s &n importent
part te be suve but tuo narrow s focus on & part may well

impede efforts c deal with the rest- H R 3750 by concentratlang
on “computer litermev’ and H R 4628 bv concentrating on the
funding mechanists for educatioRal softwafe. have each lost sight
of & cruciel fact we don'f know verv much sbeut jow Lo use
romputery 1o teacvh That 18 wnv thefe 15 so littie good maftware
out there not just becamuse the profit motive 15 tnpsufficient

PUt nhectuse we don t vet huow how to produce good saftware That
in whv tescher traiding 1> so hard--not because 31t 15 so hard to

learn how (v rug & computer but tecsuse 3t ;s hatd to leafd huw

sakaihvA Taug ledd
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R .
te feach wtih onc That 16 why we dob t just need hardware 1g
the schooli--we need saftware and. even more important, we need
CULrACuing We faeed computer~based activities that work 1n a

timssroom

A lusterical tale

¢

let me trv to 1llustrate th;s-pn:ut bY an snsingvy’ wilth a
certan smount of poetic  ficense and -npoin|les to the more
historscaliv-minaed among veu fet ug_cﬁil.ck lé.lhr XPRE 1450
‘sutenbetg invented movable tvpe sbout ;';rrﬁgr qﬂq & heif sgo and
the uveutson I» tegianing to be dllirﬂlhl(fﬁ‘l'fﬂ“ﬂ;nu! Euruge
Re are met to discuss the implicatjons for educetion ¢l hir new

technology  There are varjous schiools of thought

Come feel for ;xnnplr that byok: are s pessing lad  that
tt mabes very little difference 1f books bacome cheap because po
ene  knows how to rewd and even tf they did, v;rv fittle existy
that 1~ worth reeding The sentiment i1s susmed up by the
oft heard statement ‘Hooks ere hese todav and llktl{ te be gone
tomursrow .

Others  equsily vacilerousiv  take the opposite view Not

Tils efe books siready here todsy  buf they wili be here 1n ever

& . s

=
R 5‘

PRCPeess ifir numpers tOROTFow  not to mention next week ur

theldren save this group. ‘are » going to grew up 1n & hook
LT t'n.es we do something right naw thev won t be able to get
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jobs 1n tha high-tech, dook-~ridden worid of tomorrow

“Literacy” coursas eprifsg up ell over the pleca "A book 1n
every clasaroom” 1s the cry Then sonr of ths more fersighted
sducators coms to realise that ths major obstacis to imtreducing
books 1nto the echoola 18 the scarcity of apfpropriatles “software”
Thay realize that 3t 18 pot snough to raproduce the classical
works of the Latin and Graak authors that hava besn so studiously
copred and maintained by legi1ons of monks What 18 gpasded 19
brand new Ddocks booke that tesach chiidren how to read. books

that teach sbout bhooks

The thought that book: cab be used to teach ather things--
Latin. Greak. parhaps even practical! arts like felconey. or
Sichomy-~comes a dit later Eventually. the socicty as s whole
iearnas to accept Ddooks wholehsartedly 1nto the curriculum. and
wakes up (o discover that the old Socretic tredition of oral

oRe-on-one education 10 gons foraver

Qur time machine sbhi1fts agein It 15 1960 in the wake of
Sputnik. America 10 turning to & new and exciting techaoiogy to
improve the education of its children Televieion holds tha
answer to the Nations o sducetions! needs Video oquipment of
all kinde 19 rushed to the schoois. used bricfly and stored away
Much of that equipment exists todey st1ll 1n 1ta ofi1ginal

packing cretes
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The exampie 18 clesr if the ecucstional computer 1s fiot to
8¢ the route of television. somelhing 18 goiRg to have to be done

to leach ur Row to use it wisely and well

Ihe Federal sele

An obvious question comes up at this point Assuming . for
the sake of ergument . thal there 1 genersl sgreement that the
computer hes & vast snd iergelv untepped. potential for
teachinog whv cen { the msrket piace be counted on to produce the
sppropriate combinastions of hardware snd softwsre 1n response to
an evident snd growing demand” The question 18 nNot & simpie one
and the answer 10 i1t 18 not siEple ejther t] used te make mv
living debsting this kind of questiod') It ail Dboils down.
though te the point made above 1f we siready knew what to do
wilh computers ;r the classroom I bGelieve lhe roule of the
Federai government sight weil be relegated to deaiing with other
import.nt i1ssues such as those addressed in Titles | and 2 of
H R 3750 But the fact is that we do not have all the snswers
and the only mechanism availabdie to us 1n this circumstance s
Feders! support for the necessary research. ecarly prototyping end
large scoie evalustion wWhether the Feders] governmenl need be
dire tiv invelved 1n Lhe Lctual product:on of finished product s
one of those endless debstes that ultimetely rest on value
rudgments As | have indicsted above | strongly believe based

on considerable ftudv are thought that the sucth & role 118 best
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teft to the private sector

Revommengntions

(ne of the things | learned ;n ®y Jittie stint 1n the Senate
was never tu leave & memo without & “bottom line” ! dbelieve the
same rule appites here I have tried to teil you what { don't
Tile about the (wo biils before us. | have tried to tell vou why.
afid tu give vou  enough information about my background and
reasoning processed for vou to fofR vour own judgkent as to ho-
much sltentson tu give 1o my  remarks Here (hen are wv

cecommenaetions for H RO375¢

. Get red of  the affending word “nonprofil” in Sections
~0ftar and 30Zta} No reasonsbie pubitc poticy goal 18
furthered bv exciuding a major Portion of the private
sector expertise that would atherwise be available to be
tapped by NiF and NSF In manv cases there 1s  verv
fsttie real difference between profit-msaking end
non profit 1astitutions. except that one pays taxes and
fins stockholders. the other daes pot If the concern in
Yectyon 302¢a) 15 to avoid the displacement of privete
fund: Jangusge can easiliv be jpserted requiring that
the government share w,th the participating private
sector institution whatever rovalties ofr ather
femuneration Mmay accfue from the promotion and sele of
the educationel productis) produced Thiv 18 what was
dolie ®ith LOGO sna Sevame 3treet, to neme two well known
examples BEN and The Network. in fact. Bave recent!y
comcfuded o very  sutcessful  project funded bv the
Center lor  Libraries and Fducation Improvement of the
Department  of Educelion Which has resulted n a
computler-based wriling tool called QUILL. that has becn
ticenzed to D ¢ Heath for marketing distribution and
sale The vrovaitly stream s shared among the
participsnts ander s mutusily satisfactory srranpement
and evervbody wins - most especialiv the RFfowing group of
*nthutiastic tedshers and students who are using the
caoftware

3388 itAVA 405 1238
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o Don t allocate all the Titie 1 mOoRey for hardware It
would Dbe bdetter by far to make fawer computers
availsblie. or make them available over a longer pertod
of time, but make them useful by apportioning some of
the funds for the acquisitioR of appropriate software
sand supporting curriculum mpeterial

a2 Finally. 1n Section 302(a}. eliminate paragraph 11} It
sefves no useful public purpose and simply perpetuates
an ouilmoded and diecriminatory policy that resulta 1w &
watering down of the netiona! research effort I the
rationale 15 o economize. there @are Dbetter ways to
sccamplish this goal than to codify into law » batit-tn
bias «n favol of existing Feders! imstitutions sikply
because thev exist The implication of paragraph (11},
tn fact. 1s that tne NIE regional laborstories. among
others mav  be incapable of competing successfullv for
Title 3 funding and thus must de “pratectead” bv special
statute This 1mplication 1s degrading to the
tn¥tstul .ons 1nvolved and runs clearlv couster to the
explicit policv af both NIE and NSF to fupd onlv the
best research on & freelv compelitive .asis

With respect to H R 4628 as | have stated. | believe thet
this bill addresses the wrong probiem by proposing t‘e wrong
svlut son In its present state of development educetional
ceftware needs new monev less thah i1t peeds new tdeas. and 1t s
questionatle whether the proposed mechmnism i1s anv more capable

of praducsng the lstter then those alresdy in place I do net

support passage of H R 4628

BIOGRAPHY OF PAUL HORWITZ, BOLT BERANWEX AND NEWMAN, INC.

Or. Horwits is a theorstical physicist with broad experience in
universities and (ndustry. Ke has taught physics on the college
level, and done research in high cnergy and lasor physics. In 1975,
Or. Horwitxz was a Congresasfonal Fellow of the American Phys{cal
Socicty, attached to the office ;r Senator Edward Kemnedy, where he
worked on science policy {nitiatives fnvolved with unfversaity/industry
collaborative research. At Bolt Beranck and Nowman, Inc. he s a
meaber of the Educational Technology Croup, involved with research
into { ative ways of teaching mathematics and science using

afcrocosputers,
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Mr. WaLoren. Thank you very much. We appreciate that testi-
mony.
Mrs. Rice.

STATEMENT OF LOIS RICE, SENIOR VICE PRESIDENT,
GOVERNMENT AFFAIRS, CONTROL DATA CORP.

inviting me. And second, | wish to ask to you
with some move testimony as part of the record, since I was
mkedoplyymdaytowtify.

I don’t even have formal written comments.

Mr. WALGREN ing you submit along that line will be made
part of the record.

tential dropouts, turméd’ ot/ _ :
think that was really the power »dnd this is some-
how the environment, the interactions, 1 think, Dr. Horwitz was
talking about. Somehow it is private with them.

They were not ostracized any longer by their peers or teachers.
S\uddenly, they were turned on to learning. And I think these gaps
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xtwaslocke;ltupinclosehandwm cauoe
they were not trained. Here ama,du%
&h:hm : . theteachertrmnmq'the ttofhenm-
i is morning—it is ini in ac-
tivities with that seems to be missing
%tisbarelyﬁmdsdandmppwtedatall

two

has probabl been the longest. It was only in the final quarter of
1983 that TO turned a profit.

So we have stuck with it. I would like to just mention two uses of
PLATO where I think it has been extremely useful. But I would
liketojustgobackto?’fgintm. Horwitz made as well.

When I mentioned TO was a combined effort between the
University of Illinois, the National Science Foundation and Control

Dat.a,ﬁll want to underscore that we have A f}m:ﬁm
over these many, years through a series of pa~*ne
Andldon'tthix;m islation does enough t mgtgvan-
ous interested parties r. I am not asking for direct su

for Control Data. But I do think that we as the math-sci-

ence bill did earlier in the House, foster partnerships to address
some of these critical needs.

We have had relationships with 140 univeraities, hundreds of
courseware developers, secondary schools, Government foundations,
large and small companies and individuals. And these co-
operative efforts we have developed over 8,000 hours of high qual-
ity courseware.

As I said earlier, we have spent nearly a billion dollars on this,
and ZOgeamof,eﬁort.lnfact.lﬂlinkinmanywaysthatContml
Data’s PLATO software is, in fact, a software corporation pretty
much of a kind that Mr. Gore himself was envisioning.

Ax}d PLATO, indeed, could well be a standard for other software
developers.
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PLATO began with a Sﬁ:‘eciﬁcally designed terminal linked to a
large central computer. But PLATO offerings are now also avail-
able on our own microcomputer, CD-110, and our Vikings. And we,
unlike a lot of other companies, are adapting PLATO courseware
to other microcomputers, such as Texas Instruments, Atari, the
IBM PC, Zenith, and to some extent the Apple.

So it is unlike what Secretary Pell said, at Control Data, in the
commiittee’s report from the House Education and Labor Commit-
tee. He stated “there is an understandable desire on the part of
corporate executives and others after they spend money on soft-
ware 1o sort of see that it is exclusively available for their brand of
computer.”

We are developing software over and over again for the use on
other people’s egnipment. I'll mention just two PLATO programs.

Ourprogramofgamc' skills that begins with the first to fourth
grade and continues through high school equivalency. The curricu-
lum requires a minimum amount of instruction involvement.

Hence, it involves schools and colleges in an economic and effec-
tive means for students to gain competency in basic skills. By that
I mean the skills required to begin to master more advanced math
and science programs as well as other curricula.

The second program that is currently underway is something
called the PLATO Lower Division Engineering Curriculum. This,
too, is a partnership. The consortium, initially started with Control
Data working with the engineering schools of the University of
Minnesota Nebraska, Delaware, Arizona, California State and
Florida State.

We are now working with 110 other schools that offer engineer-
ing curriculum. We are developing a freshman—complete lower di-
vision freshman and sophomore curriculum in engineering and
math and science and computer literacy and other programs. That
lower division engineering program, is now being used increasingly
at the secondary level, particularly in areas where there are short-
ages of math and science teachers. :

So my first point is that I don't think that we need absolutely to
rediscover the wheel, that there is a great deal that is currently
going on. :

Second, I think in terms of the Gore bill I would like to touch on
an effort that is a little bit vexing and troubling to me, and I am
not sure it was intended. There is in the first title the foundation
or the corporation that would develop, and I quote, “criteria for the
selection of high quality software.”

I do tend to agree with some others before me that that does
move possibly close to some of the first amendment questions and
questions in the general provisions of the education act, moving to
what should be taught. :

I recognize, however, there is nothing in that legislation that
says that this would be imposed on schools or schools would have
to take it. But I think I would tend to, if I were the comm.ittee, to
consider amending that language, if you are marking up that bill,
and to establish a process more like in the Wirth bill for evaluating
existing software and courseware rather than selecting it.
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And I think that part of that process would be some of the things
that we do at Control Data in terms of production testing, field or
beta testing well before anything goes out to a school system.

I also have another problem with the Gore bill where I think
there is an undue emphasis on initial capital needs. It seems to
suggest that these are new companies rather than some that are
very much ongoing, new efforts at courseware development such as
compauies like us or in cooperation with universities.

Universities are cooperating on the development of PLATO. I
would hate to see—I don’t think it was intended—that these are
new efforts only rather than the infusion of funds to do some ongo-
ing efforts, also that are inadequately funded at the present time.

On Mr. Wirth’s bill, I want to underscore again that I do applaud
his recognizing these grave disparities between rich and poor dis-
tricts. I wish he would go further not to simply equalize but to ad-
dress the crying needs in inner cities and poorer schools.

Second, I agree with Mr. Horwitz, there is probably a little too
much emphasis in the Wirth bill on the purchase of hardware and
not enough on software. I don’t agree with my colleague from
Apple that the definition of computer hardware in the Wirth bill is
adequate. I think that once one puts into legislation what is at the
lowest end of the line, and that is what this is, that you encourage
schools to buy at the lowest end of the line. That is part of the
~ problem now. There are a lot of rather inexpensive computer ter-
minals to which we will not be able to adapt some of the sophisti-
cated courseware we want to develop.

The legislation doesn’t mandate that they buy at the low end of
the line. It says “at least nave this capability.” As the language
now reads, it would eliminate the Maclntosh, the IBM PC, the
Zenith—not eliminate them~—schools could go beyond and buy
those things, but it seems by that very low level definition to en-
courage a minimal kind of purchase on the part of schools, and I
think we want to get the best of the materials into the schools.

Finally, I would like to underscore once again that I wish under
the teacher training section of Mr. Wirth’s bill that he would en-
courage far more cooperative efforts between business, government,
and education. The math-science bill in its plans and authorization
of training would make grants to foster joint programs between
business, industry, government, and educational institutions.

So much of the expertise, particularly in computer literacy and
computer training and software development, is in the private
sector, the for-profit sector, that I do think training teachers in
these settings or the facilities to some degree as in the math-sci-
ence bill under this legislation, sharing equipment, sharing instruc-
tion, donating and sharing the best of our teachers and our person-
nel from the business world and infusing them into the teacher
training programs. That would indeed strengthen the bill and I
urge you to look back at the language specifically in the math-sci-
ence bill that I think does quite a good job in fostering those part-
nerships.

. ![;I‘he prepared statement and biographical sketch of Mrs. Rice
ollow:]
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June 5, 1984

TESTINONY OF LOIS RICE, SEMIOR VICE PRESIDENT OF CONTROL DATA
CORPORATION

Ms. RICE. Thank you. I would like first to make some very
general comments on both bills, H.R. 4628 and 3750 and then
move to gsome more specific comwents on each of them.

Both bLills recognaze and underscore the power and potential
of technology in tne learning process, and I applaud the
autncrs for that. And one bill or tune other addresses three
critical problems: 1) quality ot much computer software; 2)
tne inequitable distribution ot computers among dittcring types
ot scnools: and 3) the pressing need to train teachers in the
use of tecnnology.

I vant to emphasize, 85 50 many earlier vitnesses, that
there 18 1n Rany instances a dearth ot quality courseware ot
software available on mary of the microcomputers in schools
anu, as a result, many teachers have become disillusioned with
the technology itself.

Then there 18 the equity issue -- or the disparities {n
corpu.ter resources between rich and poor school districts., It
16 & persictent probien. NMr. Wirth deserves great praise for
recognizang and audressing this issue.

ihe gaps that exist between richer and poorer schools i..
their use of computers are Just simply exacerbating other
educational inequities between rich and poor and black and

‘hite.
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Others have cited statistics on the distrabution of
computers among inner city and suburban schools. You've heard
earlier that nationwide 30 percent of schools have some kind of
Computer equipment with more of ther at the secondary than at
the elenentary level.

In the States of Alabama, Louisiana, and Mississippi all
with more than 40 percent minority students, only 9 percent, 12
percent and 13 of the schools respectively have computers.

Those statistics aramatically 1llustrate the disparities in
resources,

What enticed me to join Control data -~ someone who had
Spent her entire career in education trying to work for social
justice and equal opportunity -- was seeing students in an
1nner~Ci1ty Baltimore high school who were the troublemakers,
tne truants, and the potentisl dropoits, turned on to learning
vecause ot Control Data's PLAYO ana 1ts power.,

For these stuaents, poor and black, PLATO provided a
private learning expericnce -- one tnat praised them tor their
achievements. Suddenly they were freed of ostracism and real
01 percervea rejection trom their peers and teachers and, as
the students demonstrated a8 new fourd potential, they were
suddenly perceived as educable.

But the issue is not simply one of equalizing computer
fesoukces between rich and poor schools. Rather we should

concentrate those terminals and computers in places where we
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have proven they can a0 the nmost good -- capable of improving
the performance of the neediest students.

Finally, the legislation adaresses the need tor teacher
training. Congressman Wirth earlier described the lessons of
the si1xties. In the sixtics. 1 saw federally tunded equipment
in the schools locked up i1n c.osets. Teachers can away from
the new technulogy because they did not understanc i1t and were
not trainea to use it. And despite all of the testimony you
heara this mornang from NSF, and the Department of Eaucation,
neither agency in their technology effort is focussing on
"teacher training”. Such training 15 barely tunded o-
supported at all.

Nowv I might just move quickly to some comments on each of
the two piils. One Ot tne major findings of Mr. Gore's bill,
H.R. 4628, 15 that the "vast majority of educationally oriented
cumputer software now available 15 of less than adequate
quality.”

I am aelaighted that.he sard the "vast majority® and not
ail, because there seems to be very little understanding of the
large and long commitment that Control Data (initially, with
the help from the National Science Foundation and the
Unaversity ot I1llinois,) has spent developing PLATO computer
based education. -

We have a long-term strategy for a great many CDC efforts.

PLATO has probably been the longest. After 20 years of
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investment and etfort it was only an the final quarter of 1983
that PLATO turned a profit.

We have stuck with PLATO. I would like just to mention two

. uses ot PLATO where 1t has been extremely helptul to students
ana also in Addressing teacher shortages in critical fields of
study.

When 1 mentioned PLATO was a combined etfort between the
University ot 1llinors, the National Science Foundation and
Control Data, I meant to unoerscore that we have developed
these courses over these many, many years through a series of
partnerships and in my view neither bill does enough to bring
the various interested parties together. I am not asking tor
airect support tor Control pata. Rather we should, as the
House math-science bili recognazes, foster partnerships to
aadress some of the critical needs, such as software
aevelopnent,

Control Data has had relations with 140 universities,
hundreds o1 courseware uevelopers, secondaty schools,
government, foundations, large and small conpanies and
1naividuals. Ang through these cooperative efforts we have
developed over 8,000 hour- of high quality courseware.

We have spent nearly & billion dollars on PLATO, over a 20
year period. 1In many ways Control Data's PLATO effort is, in
fact, a software corporation pretty much of the kind that Mr.

Gore himself envisages,
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And PLATO, sndeed, could well be the standara for other
goftware deselopers.

PLATO began with a specifically designed terminal linked to
a large central computer. PLATO offerings are now also
available on our own microcomputers -- the Cp-110, and Viking.
Ana we, unlike a lot of other companies, are adapting PLATO
courseware to other microcomputers, such as Texas Instruments,
Atari, the 1IBR PC, zZenith, ana, to some extent, the Apple.

So at Control Data 1t is unlike what Secretary Bell sa:rd in
the cunmittee's report trom the House Education and Labor
Committee. “There is an understandable desire on the part of
curporate executives anda others after they spend msoney on
software to sort Of see that it is exclusively available for
their brana of computer.®

We are developing software for the use on other vendor's
equiprent. I'li mention Just two such PLATO programs.

Qur program of basic skills begins at the third grade and
continues through hagh school. The curriculum requires a
minifum amount Oof teacher involvement. Hence, it is an
economical and cost eftective means for students to gain
competency in basic and other skills required to begin to
master more advanced math and science programs as well as other
curricula.

A second program currently underway is something called the

PLATO Lower Division Engineering Curriculum. This is a
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Partnership that initially started vith Control Data working
with the engineering schools of the University of Minnesota,
Nebraska, Delavare, Arizona, and Californis State and Florida
State.

We are now working with more than 100 colleges that offer
an engineering curtricula to develop a complete lower division
freshman and sophomure curriculum in engincering, math,
8Cience, computer literacy, anc other lower division programs
and these courses can be used at the secondary level,
particularly 1n areas where thete ate shortages of math and
science teachers.

S50 my first point on Mr. Gore‘’s Suitware Corporation is
that wve don't have to re-discover the wheel. There is indeed &
great deal currently going on in industry and universities to
develop quality software.

Second, in terws of the Gore bill, I would like to touch on
a somewhat vexing provision that r.uy have been unintended. In
Title I the foundation or the corporation would develop, and I
guote, "criteria for the selection ot high quality software.”

As others have suggested, that provizion could raise some
tirst amendment questions and also guestions relating to the
genefsal provisions of the eaucstion acts, concerning the role
of the federal government in ®*what ghould be taught®.

I recognize, however, there is nothing in the Gore bill

that says that the software the Corporation selects would be

)
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impoused on schools. Still I would urge that the committee
consider amending that provision to establish instead a process
tor selecting ana evaluating coursewvare similar to that
Suggestea in Mr. Wirth's bill. That process could be st;ilnt
to the one we use at Control Data that involves production
testing and field or beta testing well before courseware goes
out to & school system,

Stils another concern with H.R. 4628 is its seeming
chpnasis on meeting the i1nitial capital peeds of new software
Corpanies. HMany ongoing efforts in courseware development
1nvelving cooperation between universities and business sre
inadequately funded at the present time and also need help,

On H.R. 3760, Mr., warth's bill, 1 once again wvant to
applaud his recognition of the grave disparities between rich
and poor school daistricts. 1 only wish the bill went further
-- not simply to equalizZe resources -- but to compensate even
nore the crying needs tor technology an anner city and schools
with poor and minoraity students.

Seconaly, there ais probably too lattle emphasis in H.R.
3760 on the purchase of hardware and not enough on providing
resources (ot software.

Also the definition of computer hardware in the Wirth bill
18 1naaequate, Once one puts into legislation a definition of
¢quiprent that is at the lowest end of the line, and that is

wnat this bill does, you encourage schools to buy at the lowest
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end of the laine. That 18 part of the problem now. There arte a
lot of inexpensive computers in schools which cannot handle
some of the sophisticated courseware we ought and tne bill
svexks to develop. .

The language in tne bill, though i1t says "at least a 16k
remory® woula eliminate the Maclntosn, PLATO 110, the IBM PC,
the Zenitn ana thereby eacourage purchase of minimal capacity
eyulpment . We shouia want schools to have the best and most
sopnistlicated harawatre &nd to encourage choices between on and
ort line cyuipment fOr only in that way can we utilize advanced
and quality software and serve the c¢iffering needs of schools,

Finally, I would like to praise the teacher training
section in H.R. 3750 and vrge that the bill be amended to
¢ncoulage far mofe cooperative efforts to train teachers
between business, government and education.

50 nuch of the expertise, particalarly in computer literacy
ang corputer training and software cevelopment, 1s in the
private sectour, the tor-protit sectof, that training teachers
i Lusines$ Settings, in business fecilities, sharing
€GquipRent, 1Nstfuction ana personnel would indeed strengthen
trie bili. I once again utge the Cormittee to review the
teaChel tIalnlng partnership in the math-science bill and use

it as a nouel for this legislataion.



162

LOIS DICKSON RICE
SENIOR VICE PRESIDENT, GOVERNMENT AFFAIRS

Birthaate: February 28, 1933
Birthplace: Portland, Maine
Edgucacion: Radcliffe College (Magna Cum Laude,

Phi Heta Kappa) A.B. 1954

Columbia University, Woodrow Wilson
Fellow 1954 - 1955

Brown University, LLD (Monorary)
4981

Bowaoin Coilege, LLD (Bonorary)
1934

EXPERIENCE:

1981

Control Data Corporation
Senior Vice President, Government
Atfairs o™

198, Collegye Board; Wwasnington, D.C.
Vice President

1973

H

4959

1975 College Board, New York and
Washington, various positions with
exception ot twO periods: 1963 -
1964 with the Ford Foundation as an
educational specialist in West
Africa; and on leave as consultant
with The Proyrawm in EcononiC Studies,
Tne Brookings Institution, Washington

1955 1459 Director ot Counsesing Services,
Nationas Scholarship Service and Fund

for Neyro Students, New York Caty

CORFCRATE BOARDS:

-~Contrel DPata Corporation, 1976...

--The Firestone 7Tire and Rubber Company, 1983...
-~-Student Loan Marketing Association (SLMA), 1978 -~ 1981
~-Commerciss Credit company, 1977 - 1981




168

O1HER BOABDS AND CONNISSIONS:

~--Trustee, The Potomac Institute, 1978...

~~Trustee, The Urban Institute, 1976...

-=-Trustee, The German Marshall Fund, 1984...

~-~Trustee, Mational Imstitute for Work and Learning, 1983...

--Trustes, Woodrow Wilson National Fellowship Foundation
1933. ee :

~--pusiness Advisory Council, Graduate School of
Industrial Administration, Carnegie-Mellon University
1,930 ee \\

~=Advisory Council, Marshall Scholarship
Commission, 1983...

~--Advisory Council, Johns Hopkins University School
Advanced Internstionai Studies, 1980 - 1984

-~Carnegie Council on Policy Studfes in Higher Education,
1975 - 1978

--Nember, National Advisory Board. Institute for the Study
of Educational Pulicy, Howara Universaity, 1974 - 1984

-~-Trustee, National Humanities Center, 1979 - 1982

--Trustee, Stephens College (Missouri), 1976 - 1978

--Trustee, Raacliffe College, 1969 - 1975

-~Governor's commission on the Future of Post-Secondary
Education in New York State, 1976 - 1977

--Conmission on Academic Affairs, American Council on
Education, 1974 ~ 1976

--Chairman, Visiting Committee on Afro-Areraican Studies,
Harvary Unaversity, 1974 ~ 1977

~--Fund for tne Improvement of Post-Secondary Education,
1972 - 1975

~-Cnildren's Teievasion Workshop, 1970 - 1973

~-~Beauvorr School, wWasningytoen, 0.C., 1970 - 1976

AWARDS AND PUBLICATIONS:

Recipient, Deborah Morton Award, Westbrook College, (1984)
~-Recipient of Department of Health, Eaucation ana Weitare
Award for "Outstanding Citizen® Distinguished Secvices

to Education (1977)

--Author or Editor of numerous publications and frequent
public speaker (List of publications available upon
request.)

-~-Consultant to the former U.S. QOffice of Education,
and the Departments of Education and Health, Education,
and Welfare, the National Institute of Education, the
Nationai Acagemy ot Education and various foundations.

--Aspen Institute Executive Seminar, 1977; Aspen Institute
Corporation and Sociecty Seminar, 1980.

~-~Named by CHANGE Magazine in 1978 as one of the nation's
100 outstanding higher education administrators.

--Who's Who in Arerican Women, 1981...

--Who's Who in America, i98l...
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Mr. WaLGren. Thank you very much for that testimony. Let me
pause and make a phone call and I will be right back.
Mr. McQuiilen.

STATEMENT OF HARRY McQUILLEN, PRESIDENT, CBS
EDUCATIONAL AND PROFESSIONAL PUBLISHING, CBS, INC.

Mr. McQuiLLen. Thank you.

Good afternoon, Mr. Chairman. I, too, a iate the opportunity
to speak before the subcommittee on what is a very important
issue. I will also ask, as Mrs. Rice did, that we leave the record
open for additional testimony since we were requested to testify on
rather short notice.

As an educational publisher, I am here today to support both the
Computer Literacy Act of 1984 and the National Educational Soft-
ware Act. As an educational publisher, we agree with several of
the statements made today. We feel that the microcomd::ter will be
a very important force in education and we also feel that the posi-
tive impact on comtguters can be accelerated with very thoughtful
programs between the public and the private sector.

e::'dhile suprorting the goals and objectives of the two bills, the
to ) -

schoois in economically disad vant:ged areas, and on the need to
stimulate software development a g:eater quality and more
interactive nature and the need to provide more reliable systems to
evaluate software and to train teachers, we do have serious ques-
tions and reservations ing the vehicles recommended in the
twlczelt)ills bg;;valua;e ;oftwareCo and Fﬂieral deveA IOp%e&:t (I)f software.
's'wittemter'teracyct.'ewe
with completely, that is, we feel there is a very ne:tﬂ'ﬁs
the Federal Covernment’s involvement in ing the Is with
more hardware, particularly in the -economi y disadvantaged
areas, and I would like to underscore a point made by Mrs. Rice.
Most of the software we are developing is for more powerful com-
puters than the one identified in the bill here. Title II of the bill
we are also in complete agreement with.

As publishers, we come into daily contact with the classroom and
we feel that the biggest single impediment to the development of
the use of microcomputers as an educational tool is the lack of ade-
quate teacher training. I think the devices identified in the bill are
very appropriate for that task at hand.

en we get to title IIX of the Computer Literacy Act, it, for the
first time, creates some uneasiness and concerns for us as a provid-
er of educational material, although some of that concern has
abated as a result of some of the testimony earlier today. We origi-
nally read the bill as having the Federal Government much more
involved in the process of evaluating software and therefore in-
fringing on the general provisions of the General Education Provi-
sions Act and some of that was dispelled by some earlier testimeny
today. We do, however, take exception to one of the reasons for the
evaluation, ie., that the software currentlv available is of overall
poor quality. We will discuss that later in the testimony.

I do want to make a point that currently there are several meth-
ods of evaluating software available. Some of these have developed
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rather recently, in the last 6 to 12 months that seem to be doing a
rather effective job. There are computer user groups currently in
33 States throughout the United tes often providing software
preview centers and an opportunity to evaluate the quality of soft-
ware. In the States where these computer user groups are not
available, State departments of education have done a vory

job, Minnesota being the obvious example, with North Caroli
and Arkansas taking some steps toward effective evaluation of soft-
ware.

In addition to that, some private, nonprofit organizations have
appeared, EPIE, which stands for Educational Products Informa-
tion Exchange, affiliated with Columbia Teachers College in New
York City and MICROSIFT, which stands for Microcomputer Soft-
ware Information for Teachers, alth originating in the North-
west, is now a national service available on line that does some
rather effective evaluations of software. There are software clear.
inghouses, there are teachers associations—the National Council of
Teachers of English, the National Science Teachers Association—
and other teachers’ associations are now reviewing software and

mmending the use of a pro;il.ri?te software in the schools.

Finally, there are several publications, both for the lay consumer

d for the computer-using teacher, that have appeared within the
year or-6.months that do a ve‘l;z effective job at evaluating soft-

and even\the media itseif, public television and cable systems
are heighteni e awareness of the public to the potential of the
microcomputer as\an educational tool and are assisting the public
in evaluating so re and hardware.

So our point is bakically we feel that the Computer Literacy Act
is a very positive onp. We are concerned about the role of the Fed-
eral Government in terms of evaluation of software and we do feel
that there are many mechanisms now and developing in the future
for effective evaluation. '

The second bill, the. National Education Software Act, we agree
certainly with four of ‘the findings of the bill; that computers can
play a valuable role in enhancing education, that in order to real-
ize the full potential of the computer, we do need more quality
interactive software and that a national effort is needed to stimu-
late that quality software.

We are grateful for the national attention that this issue is get-
ting and we do applaud tt » sponsors’ motives. However, we do not
feel that a National Educational Software Corp. is either necessary,
nor is it the appropriate vehicle to accomplish this. We also do not
feel that the problem of inadequate software, although it did seem
to be the case maybe 12 to 24 months ago, is as great a problem as
identified in the bill.

In the last 12 to 24 months, several things have hapgened which
I think have changed the role of various software publishers and
their investment level in the development of software in terms of
the private sector as a whole. First, the fact that sales of software
have grown from $43 million 2 years ago to a projected $135 mil-
lion in 1984-85, has stimulated quité a bit of interest in the private
sector. The fact that schools have, for the most part settled on two
or three pieces of hardware, with Apple, Comodore, and the TR-80
being the three major computers in schools, has helped us in terms

795 O0- -1
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of software development, and finally the fact that both State and
local textbook adoption committees are now requiring software as
part of the evaluation process.

These three trends have stimulated in the last 24 months a
major interest and investment in software on the part of tradition-
al textbook publishers, which we represent with Holt, Rinehart and
Winston. For the most part, they have worked with the mom-and-
pop developers and begun weeding out, if you will, the inferior soft-
ware and started using traditional expertise in terms of working
with local teachers local education associations and with con-
sultants and authors to iatroduce real quality into the software
that is being devel .

We estimate at alone this year to be investing approximate-
ly $20 million in terms of the development of educati software.
I think my estimate of $100 million as an investment level for soft-
ware publishers this year is probably modest when you look at that
number alone.

The point | want to make in summary is that the private sector,
particularly educational publishers, have awakened to the n-
tial of this market. We are investing actively, developing
with private new software developers, with educational institu-
tions, like the Bank Street College, with educational testu;g and
systems developers and a wide range of le. The kind of soft-
ware we are developing is everythmifmm drill and practice which
plays a role in the classroom to much more sophisticated computer
simulations, so the state of things is improvin%dmmatically.

Finally, a couple of notes on the issue of a National Educational
Software Corp. We do very much feel that Federal Government
sumis needed in the continuing development of educational
80 , but we feel that currently several of the agencies and de-
partments existing in the Government can accomplish this objec-
tive and there is really no need to develop an entirely new corpora-
tion. As a corporate executive, I do see some issues that concern me
in the suggestion of a national corporation for software develop-
ment.

First of all, the corporation’s primary goal which is to improve
the quality of software, I think, is currently being aeoompl!i,&hed
through the teamwork of publishers and Federal Government
agencies and de?artments like the U.S. Department of Education
and the National Science Foundation. Second, I was somewhat con-
cerned with the criteria used to evaluate where the corporation
was going to invest their money.

If you read the critiera, they were looking for proj that have
commercial success and most likely return on investment.
There are very few quality software projects out there with the po-
tential for success in the market and return on investment that are
not currently being seeded by corporations. Our concern is finding
those proj not an investment issue. So I am afraid this corpora-
tion would be competing with what is foing on in the private
sector. | that we take that $15 million and maybe a larger
amount and invest it in pockets of research and experimentation
and development of software rather than compete with the private
sector right now in terms of a corporation.

17y
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The third issue related to a national corporation is I think that
the establishment just in name alone of a National Educational
Software Corp., would intiinidate several members of the private
sector. It might be viewed as the Federal Government becoming in-
volved in the private part of the market and I think that is some-
thing we do not want at this point.

Fourth, and finally, | was concerned that the national mra—
tion as defined in the bill would have to develop several skills at
great expense and a great deal of manpower to actually pull off the
objective of developing more quality software, skills that already
exist in the private sector, marketing research, a network of com-
munication with teachers and authors, financial skills and a varie-
ty of other skills that already exist in the private sector.

So we support the direction of the Gore bill, the need for more
Federal funding to develop quality software. However, we do not
think that the vehicle, a nati corporation is the appropriate
way of accomplishing that goal at this time and we do support the
Computer Literacy Act with the exception of some issues on eval-
uation.

Thank you.

[The prepared statement and biographical sketch of Mr. McQuil-
len follow:]
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TESTINONY OF HARRY A. McQUILLEN
PRESIDENT, CBS BDUCATIONAL § PROFLSSIONAL PUBL1SHING

BEFORE THE
HOUSE COMMITTEE ON SCIENCE AND ThLCLNOLOGY
SUBCOMMITTEE ON SCIENCE, RESEARCH § TECHNOLOGY
June 5, 1984
As an eaucational publisher 1 awm hete today to appisud the
objectives of the “Computer Literacy Act of 1984"
and "The Natiomal Educational Software Act.” The microcomputer
will be an isportant force in education in this country and a
valuable tool for students and teachers, and the positive

impact of computers on education cam be acceslerated by

thoughtful action on the part of the private and public sectors.

While supporting the goals and objectives of the two bills,
l.e., the need to accelerate the flow of hardware into schools
(particularly schools in economically disadvantaged areas), the
nced to stimulate the developuent of more quality interactive
educational software, and the need to provide reliable systems
to evaluate software and train teacnhers, 1 have serious
questions and concerns tegaiding the vehicles recoawmended in

both bills for the developmeut and evaluation of software.

Let's begin with H.R. 3750, "The Computer Litevacy Act of
1984." 1t is very clear that Title I, "Acquisition of Computer
havrdware," s necessary. Publistuing industry data supports the
statistics cited 1n the bill, We estimate that by the end of

1984 nearly 400,000 microcomputers will be in »ur elementary

172
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and secondary sclhools. On the surface this scems like a large
nuamber aud suggests dramatic progress. however, thess aicros
are heavily concentrated in more affluent school di{stricts and
pProjections show that we will not achieve a ratio of 30
Students per cowmputer until 1987 (See Appendix 1 for our
hardware projections). Under these conditions it seews
necessary for the federal government to assist in building the
base of wicrocomputers in schools. The wmethodology defined in
the bill for determining how, when and where hardware funding

will be allocated seems appropriate for the challenge at hand.

Title Ll of the "Computer Literacy Act of 1984", aimsed at
developiuX teacher training institutes, is apnother necessaly
step in the integration of the microcomputer into the
classrtoom. As publishers working with classroom teaschers on a
daily basis, we have concluded that the lack of teacher

- training on micros is the biggest single impediment to their
ust., The private sector has not effectively addressed the
1ssue of computer trainming for teachers. There is neither an
€xisting structure nor onc on the horizon to provide thas
trsining. So the federal government will fill this void.
Using National Sclence Foundalio. grufts and contrscts to
non-profit teaching and technical organtzations as the vehicle
for accomplishing the tiaining 1s an 1deal short-term solution

whicn should effsctently accomplish the trvaiming objective.

O
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As 1 tread Title 11} of the "Computer Literacy Act"™ it
grants the {ederal government a major role in the evaluation of
available coamputer hardware and software. This is the only
section of the bill which creates a great deal of concern and
uneasiness for publishers ot educational waterials. Our

concern and anxieties revolve around three major issues.

(1) 1t 1s an important tradition in this country that
education remain the province of state and local authorities.
The development of curriculus saterials, texts, teacher support
resources, etc. has historically been the exclusive right of
state and local agencies. As the oinority views of H.K. 4628
point out, Sec. 432 of the General Educaion Provisions Act

covers this issue.

Sec. 432. No provision of any applicable
program shall be construed to authorize any
department, agency, officer, or emplosec of
the United States to exercise amy direction,
supervision, or comtrol over the curriculum,
prograa of imstruction, admimistration, or
personnel of any educational imstitutiosn,
school, or school system, or over the
selection of library resources, textbook.,
or other printed or published instructional
materials by any educational imstitution or
schoo) system, or to fequire the assignwent
of transportation of students or teachers in
order to overcome racial imbalance.

The dangers of a centralized federsl evaluation mechanisam for
educational materials are obvious to cveryone. 1 want to

emphasize that software is clcarly, like a textbook, part of

-3-
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the family of educational wmatesiass to be guarded and protected
from federal control. And although fedoral eveluation and
.odel building Jdo not represent divect contrci, they threaten
the very important principle of decentralized edu-ation in this

country.

(2) The need for an evaluation mechaniss arises from an
alara or concern over the quality of svailable educational
software. This issue will be treated in some detail later in
the testimony when H.R. 4628 is being discussed. The point 1
wish to make mow is that over the last year the quality of
educational software being published has isproved
dramatically. This improvemeat has occurred for a variety of
Teasons detsiled later in this testimony, and it will be
documented in some detail. What is important to note here is
that evaluation 85 a protective device for the comsumer of

" software is becoming less necessary as the quality of published

software is upgraded.

(3) 1Twelve to eighteen months ago the need for mechanisms
to evaluate software was greater than it is today. Over the
past two years, snd in particular over the past 5ix to twelve
sonths, several sources for evaluating software have been
created which make the proposal of a8 federal evaluation process

unnecessary.

BESI Lurt AVAILABLE

IR uAs. 1500 1234

Q .1'/) :




172

The svurces available to teachers for the review and
oevaluation of educational software are aany and growing at an

explosive rate.

Computer User croups

Over 35 states currently have cosmputer user groups for
teachers and many of thew are reviewing and evaluating software
4s weli as promoting computer use in tae classroon. In states
witlout statewirde user groups, the State Departments of
Education are tilhing the needs with special services tor cthe
assessment of hardware and software both fros a needs and
teplementation point of view and product review and
evaluation. Many states have created software preview centers
where educators can come and try out many educational softwate
programs at no charge. These services are being utilized by

* school districts, adwinistrators, teachers, and parents.

State Departments of Education

In states where evaluation of cducational saterials are
part of a well established program, the review of computer
Courscwafe has increusingly become a part of these
evalustions. The Minnesota Educational Computing Consortium
{MECC) i» an outstanding example of a statewlde effort to

pruvide such servides to the public. MuCC bas been »o0

JIRALAN vy tcdd
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successful that other states and groups from all over the
couutry have sought their advice and services. North Carolina
and Arkansad are exawples of two other states where aggressive
statewtde efforts are under way to provide review and

assessment services for COmpuUter courseware.

Private, Non~-profit Organizations

Several non-profit organizations have also started software
evaluation and review services. Two such organizations
providiug services nationwide are kducational Products
Information k«change (LPlL)} and MICROSIFT. EPIE is based in
New York and affiliated with the Coluwbia Teachers College and
Consumers Union. MNICKROSIFT is affiliated with the Northwest

Regional tducational Laboratory in Portland, Oregon.

‘ EPIE Institute and MICROSIFT

LPlL was started in 1974 to evaluate educational materials
and has been evaluating computer software since 1979.
MICRUS1IFT, which stands for Microcomputer Software Information
for Teachers, also began evaluating software in 1979. Based in
Oregon, their primary sevrvice sector is the northwe;t. but
theit software review services are available mationally, in

Canada and the Pacific through a pnetwork of 225 educatiomal

organizations. 1lhey are also available through the on-line

-6~
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data base service of BRS. EPLE subscribers come frow all parts
of the country and benefit frow EPIE's bimontbly reviews of
software and hardware products as well as TESS: the
kEducational Software selector. TES. is a reference ;utdeb
Iisting over 6000 educational programs currently availsble and
is updated quarterly. EPIE is updated quarterly and is now
available to consumers ;hrodgh the CompuServe network, where
users can electronically access EPIE software and hardware

reviews and TESS.

MLCKOSIFY provides its quarterly evaluations free of charge
to the 225 educational organizations who im turn provide it at
ne charge or at cost to cover veproduction to educators. KEPLE
subscription fees range from $105 per year to $360. But theve
are many other sources of software evaluation that are free to

educators.

Sof tware Clearing Houses

In addition to these two services, information on
educational software is available through r.- ral clearing
houses. The EKIC clearing houses are sixteen national
educational clearing houses that cover subjects as wide-ranging
a5 pre-school and eariy childhood education to education for
the handicapped and special needs children. Many of these -

services are catalogiug computer softwave in their specialties.

-7-
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Teachers Assocations

Teachers associations such ss the National Council of
Teachers of knglish, the National Science Teachers Association,
the National GCouncil of Teachers of Mathematics are preparing
guidelines for software evaulativn and organize conferences on
computer usc in the schools that provide opportunities for
educators to meet and discuss needs as well as see and test
softwate. Many teachor organizations provide their members
with softvare reviews and articles via their newsletters and

juurntals.

Publications

Many publicztions have started 1s the past three years that

address the particular neceds of computer-using teachers.

tiectrontc Learning, Classvroom Computer News, Electronic

Lducation, The Cowputing Teacher are just a few of the many

publications that provide teachers with review and evaluations
ot “of .wave and hardvare products. Nany general interest
nagazines also cover software reviews of educational programs.

tamily Computing, Compute and Creative Computing are examples

ot such journals that treat educational software seriously.

175



176

Nedia
Television has also recently begum to play a role in saking
people aware and informed of the educational capabilities of
computers. Local cable systeas and Public TV stations are
offering programs on couputing that cover hardware and sof tware
issues of interest to educators, parents and cosputer-users in

general.

Q IOU




SOUKCES OF LVALUAT10N---~--EDUCATIONAL SOFTNARE

INDIVADUALS ORGANLZATIONS MEDIA
Computer User Groups State Departments of ED. Comnputer Journals and
Publications in Education
Teacher Associations Private Nom-Profit Orgamizations General Interest Computer
Journals and Pudlic.stions
Regional and National Comsortia Local Cable TV and
Educational TV Prograas
Natiomal Educational Clearing Coapuserve
Houses

Software Preview and Resource
Centers

On-Line Dats Retrieval Services
Cosputer Research Cemters
Hardware Manufacturers

NOTn: Availsble with thiy testimony are several documents which

provide further information on how the evaluations by the
above are carried out. See Appendix <.
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ln susmary, we have seen an explosive development during

the last twelve to eighteen months of resoutrces for teachers to

Lat
L.ise 1n reviewing and evaluating software. These resources are

o Gt
Xwxpanding, deiaipping and improving at & rapid rate and would
| .

-~seem to negate the need to establish a national evaluation
.. »

- |
fi59'°8‘5'~ We believe it is far more desirable to have our

~~cducational system rely on several diverse views.
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Now let's turn to the "Natjonal Educational Software Act of
1984™, h.K. 4628. As educational publishers we agree with

thiee of the four findings on which the bill is constructed.

(1) Ccmputers can play a valuable role in enhancing the

quality of education im this country.

(2) liigh-quality interactive and educationally useful
software is essential to enadle the tremendous educaticonal

potential of computers to be realized.

(3) A national effort is needed to encourage the

development of useful, high-quality software for our pnation's

schools.

We are grateful for the n tional attention granted this issue
and applaud the motives and interest of the bill's sponsors.
however, we disagree with the finding that "the vast majority
of educationmally oriented computer software is of less than
adequate quality," and we contend that the quality of
educational software has and will continue te improve
aramatically. Also, we Jo not feel that s national educational
software corporation, as defineu in this bill, is required to
accelerate the development of quality software. We believe

that the federal government already'has in place adequate

-12-

BEST COPY AVAILAL:

153



BEST COPY AVAILABLE o

mechaniswms to dirive the "national effort” required to improve

sof tware,

The cducational software business has shown characteristics
and trends comwon to all esbryonic businesses. The firse
software available tor the school market was very primitive.
1t came ditrectly from inexperienced deveiopers to wmarket and
was purchased indiscriuinately by schools because it was the
only thing available. As the market for software taok on
detinition 1n 1981 anad 198, the nuwber of software titles and
developers increased, and standards were developed to begin to
detine quality software. From that point on, not all software
reached the market, as software publishers weeded ou: poor
quality software and developed and improved software to better

secet the needs of the schools.

Kecently, the development of software has exploded, sales
have grown from only $43 million in 1982-83 to a projected $135
@iliron in 1984-85. Schools quickly settled on three hardware
¢norces and school adoption committees required software
pachages to be integrated with their curricula and texts.

These changes motivated large, knowledgeable publishers with
l.ng-term commitacuts to education to move rapidly inmto
software, replacing some "Mom and Pop" developers but
lntegrating many others into the expanded market as suppliers

or authots.

4 BYA Y400 1439
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liardly a major puvlisher exists who has mot darected their
sttention to courseware. 7The American Association of
Fublishers (AAP) has formed a technology committee whose
wcabers include representatives of, among others, John Wiley §
Sons, Science Research Associates, Keader's Digest, D.C. heath
§ Co., CBS Publishing, harper and Row, Little, Brown & Co.,
World Book Encyclopedia, McGraw-Hill, Prentice-Hall, Simon and
Schuster, and Bantam Books. Electronic Learning Magazine, a
®major source of technological information for the education
community, included advertising for courseware from the
following publishers in its last three issues: Bobbs-Merrill,
Houghton-tizfflin, The Learning Co., McLraw-Hill, Random louse,
Reston Pubiishinmg, Scholastic Publishing, Sterling Swift, John
Wiley § Soms, Addison-Wesley, D.C. heath and Co., Nilliken
Publishing, Scott, Foresman and Co., Rand-McNally, Reader's
Digest, kncyclopedia Brittanica kducation Corp., and Simon and
Schuster. WNe estimate that the combined commitment of these
publishers represents a dollar invi-stment in educational
courseware of $100 million a year with more publishers enterin.
the field every day. Apple Computer, Inc., whose sachines
represent more than 50% of the computers in use in schools at
this time, estimates that there are approximately 2600
Courscware programs presently available for use on its
computers alons; each of these prograns eay comsist of several

discs for use at various student levels.
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Although some publishers have establisued separate
electronic publishing companies to distribute materials for the
home education market, most of the major publishers of
curricular materials have chosen to keep their courseware usnits
within their established school publishing departments; this is
truv, for instance, of holt, Rimebart and Winstosn,* Randcs
house, tby, heath, Wiley, McGraw, Prentice-hsll,
Addison-Wesley, and Reader's Digest.

There is a good resson for that pattern. The major educational
pub. .shetrs have been preparing curricular materisls for many
years (in holt's case, for over 100 years). They are sensitive
to the needs of students, teachers, and local communitie~ and
have always created their traditional materials with the
guidance of authors and consultants who are vorking wmecabers of
the educational coasunity. For =many years, publishers have

' helped to create curricula and design teaching strategies.
Because of the open competitive nature of educational
publishiug im our country, local school Systeas have been able
to choose from a diverse body of materials that best suit the

neecds of their particular students.

*  wolt Kinehart and hanston publishes for the clementary and

high sclicol t.arhet within CBS Publishing.
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Publishers arc now beginning to fincorporate courseware imto
their programs. Ilwit, Rinehart and Winston's 1985 Elewentary
Natheamatics program iuncludes & courseware package for each
grade with citations in the Teachers Edition indicating when
each disc is to be used. We are also in the process of
preparing for publication a series of programs to accoapany
Basic Keading texts with computerized lessons directly keyed to
specific units in the books. Holt has slready begun
prelisiunary preparations for courseware for its future editions
of hwlt Basic keading as well as f(r its Music Series, and its
other basai materials. Although publishers do not share their
future publishing plans with their competitors, it would secm
safe to say that the other major houses are going through the

Same Process.

holt, Kinehart and Winstos has formed an Electronic ana
" hedia Publishing Program within its school unit te produce
h.gh-quality courseware to accompany its curriculum materials.
hiolt's current budget commitment to the development and
warheting of coursewatre is inm excess of $2.5 million. This
commltachnt is expected to grow in future years as courseware is
plasued to accompany more and movre of hoit's classroom

materials.,

.he klectronic Unit has reviewed more than 200 different
prograss 1n the fast year to assess their suitability for

ublication and less than fiftecen programs wee .ound to be
P v
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suitable for publication. These prograss have come from
educationsl institutions, established software developers, and
young programmers with new ideas. The programs selected for
publacation include thase from institutions (Bank Street
College of Education), computer systems developers (Cygnet
Systems Corporation), wotion picture producers (Aeron
Froductions), and specialists in educational testing and

systesms developmenut (Williams and Weisbrodt).

The products that tolt School has chosen to fund and
distribute tange from traditiounal skills practice (The Keadiag
Shilisbase) to state~of-the~art Computet simulations (SciSost
Adventures 1m Science Series), and from simple, one-disc
programs (Wordfinder) to advanced multi-media programs that
riclude video, books, and coaputers (Bank Street Project in
Science and Mathematics). Holt's products include both
prograas for Computer Assisted Instruction (CAl) and

Computerized Classtoom Management and Testing (CNML).

Molt is selling its courseware through its traditional
national sales force and through specially selected courscwarte
consultants. These sales people have daily contact with
classroom teachers and school administrators. They briug the
coursewate ditectly into the schools so that buyers so not tely
Ol mAgaZilie advertisements or sail-order catalogs to meke thear

sclivetions.,
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In conclusion, we believe that the ecducational software
industry 1s maturiug quickly and in thav maturation process is
introducing & new generation of software far superior to the
luadequate drill and practice software that stimulated the
National Lbducational Software Corporation Bill. They are
developing softwate stundards and a process for panpointing
poor software, improving good software, and using an
estublished marketing uetwork that will continue to i1dentify
the schools' needs aund incorporate them into future
courseware. (See Appendices 3 and 4 for more information on

softwvate developament. )

however, this drawatic igproveaent in the develupment
process of school software does not negate the necd for
Continued support by the federal govermment. Three examples
ot to mind which show hos governsent funding was put to goou
use for the developaent of ¢lassroom computer wmaterials. vuce
1s the story relating to the tunding for the first stagey of
the uevelopment of the Bank Street College Project 1n dcrence
and iathematics by the Division o1 Technology Resource
asscssment and Developmwent (The (enter for Lidpraries and
Lducatlion lmprovenent) of the u.S. Department of kducatioun.
The others involve grants by the Mational Science Foundation
and the hationsl lInstitute of kducation to individuals who
later becawe erther publishers or significant developers ot
Baterisls for lutge publishing compsntes; these grants i1nvolve

the Ledrning Company snd heron Productions. (See attached

-is~
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histories of Bank Street, Kkevon, and the Learning Company in

Appendix 5.)

These examples veinforce the fact that we nced not
establish a8 national educaticnal software corporation to
encourage a national eifort for the development of
high-quality, interactive, educationally useful software. The
National Science Foundation, the bepartment of Lkducation and
other existing federal agencies and departments can, with focus
and additional funding, stiaulate a national effort to improve

software.

We do not support the establishment of a national

educational software corporation for the following reasons:

(1) The corporation's primary goal, the development of quality
interactive educational software, is well om its way to
being accomplished by teamwork between & recently
stimulated collection of publishers and existing federal
agencies. Howsver, it should be noted that the dramatic
iesprovesent in the software development systeam is 3 very
recent phenomenon and it was not predictable at the time

that this bill was conceived.
(2) according to the criteria for investing in software
projects currently stated in the bill, a national

corporation might wot stimulate the developament of

-ly-
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iunovative quality software with its $15 ami1llion a year
expenditure. If s pational corporation invests only in
pProjects with a veasonable chance of success and return on
iuvestaent, 1¢ will largely Cowpete with private industry
tor some of the move imaginative software currently being
developed. On the other hand, if the government, through
the NOF or other appropriate agencies, uses the $15 million
to stimulate or create pockets of experimentation and ®
research in software that are not comsercially viable it
would complement private industry's current investaent and
sore likely facilitate the new, fresh state of the art

softwate required.

The establishaent of a national softwvare covporation would
very likely intimidate the private sector and could result
in a8 decrease in overall investsent by Companies currently
developing quality software. As we noted earlier, hundareds
of guality publishers are currently investing approximately
onte hundred million dollars a year in softwate for

schools. There is no question that the existence of a
national corporstion for software development would chase
Rany jnvestment dollars out of software, because publishers

*
would not want to cosmpete in & busines with a national
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(4} 1he nationsal sottware corporation's charter would 1a¢lude
developing critetia for the selection of software,
disseminating 1ntorwation on this software, and “engaging
18 such other opetations and activities as the Board of
birectors determincs to be necessary and appropriate to
encourage the development and use of such software." As
noted earlier 1a Wy testimony, these activities clearly
endanger the traditional separatios of the federul
government trow education and educational materials and may
cven (reate potentia. problems 1n First Auendment

Cei 9tshlp areas.

(%) 1o dever e an eftective national corpotation tor software
the tederal government would huve to develop a wide vange
of skills and mechanisw . 1uCluding wathet rescarch, a
communication network t'1th thousands of school districts,
persounnel to evaluate and wonitor software, financial
skills, etc. Most of these skills have alvready been
developed by publishers and ave being put to use on a4 daily

bas1s in the software market.

tn sumsary, we fecl that the goils and objectives of
hewe 408 are laudsble. howover, cstablishing 2 naticvnsl

sof twafe corpuvation Lo accompitsh the& gocs not ieem necessary,

338318 1900 23 .
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Y A. McQUILLEN, PRESIDENT, CBS EDUCATIONAL AND PROFESSIONAL PUBLISHING

A \MV%VBTE

Harry A, McQuillen {s Presicent of CBS Fducarional and Frofessional

<Ablishing (CEPP), a divisfon of CBS Inc. He was appointed to that position

April 1983,

—{ Prior to his a~ 'tment ss President of CEPP, Mr. McQuillen vas Presideat

Lali) the CEPP Colleg:. shing untt.

In that capacity he developed the unlt iato

one of the industry's most {nnovative, successful and respected college publishers.

He joined CEPP {n 1977 . Vice President, Edftor~in-Chief, in the College

Publishing unit and subsequently served as Vice President, Marketing and Sales,

in that umit. Before joining CEPP, Mr. McQuillen wie Marketiag Director in the

College Department at McGraw-H1ll and held sales, marketing and editorial

management positions at McGraw-Hill and Prentice-Hall.

Mr. McQuillen holds & B.A. froa Villanova University.
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APFENDIX 1}
EXISTING EVALUATION SOURCES FOR EDUCATAOMAL SOPTWARE
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PART 1

Sources: People, Places
and Things

SOURCES PELILE PLACES AND THINGS

Table of Contents

1deas, Information, and Materials Associations

Anthologies................. 16 Educational Technology .... 38
Bibiliographies ............, 17 Computing Science ......... 38
Indexes ..................... 17 Educational................. 38
Online Sources and
Databases................... 18  Periodicals
Databases................... 18 Educational Computing .... 38
Resource Centers ........... 20 computing.................. 43
Research and Development 28 Educational................. 4“4
Software Newsletters .......... ...... £4
Software Directories........ 27 Fundlog...................... 48
Software Reviews .......... 30 y

Software Clearinghouses ... 38 Miscellaneous Resources .... 48

Ideas, Information, and Materials

Information on computerscan be cbtaised in almost as many ways as computars osd be used, This
section provides descriptions of a varisty of information rescurces. For print resources, see
Anthologiss, Bibliographiss, and Indexes. Sources of computer-basxd information retrisval are dee-
cribed in Online Sources and Databases (from personal computsr bullstin boards to complex date and
refersnce systems). For human resourcss consult the listings under Resource Centers (groups,
placss, and sorvices assisting sducators with sducational computing information, traituag, and plan-
sing) and Researoh sand Development. While the Ressarch snd Developmaent organisations also
oceasionally provide direct training or advisery services to sducators, the main reasoa for including
them is simply to identify thoss group susrently contributing 10 advances in sdusational oxmputing.
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PART II

ECOWUYE“ SPECH | RESQURLES

The growth of educational applications of computers over the Jast few yoars hag

puters. To help educators focus their ssarch, this part of the 1887 Durectory listg
periodicals, software directories. and user Eroups — for each type of microcomputesr 5etem y
instructionsl and educational administration spplications.

The sources listed do not includs thoxe for minicomputer of mainframe systems simpiy
at this ime. there are fow publications or user groups for theso systems. However, useryor Hew
Packard and minicomputer systems or DEC minicomputer system or CDC's PLATO System walj

The periodicals and magazines listed below for each computer system are iavalusble souy,
new product information. sofiware reviews, and progremmiog tips. In sadition. more g

machines. Also, some eoftware catalogues and & number of ia; svidual Prograoc.s may bhe four
advertised ig the Yellow Pages of the 1983 Divectory.

Finally. the user grouns listed in this pArt are not necessanly ducationally ortented Howeve
these groups facilitate the sharing of Programming tips and hardware information thatarvof iotere
to the computer-using educator as wall &8 *0 the hobbyist and business person.
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PART III

91

Local and Regiional
Resources

[i.‘J\O\M AN RE S ORAL BESIURUES

The most usefu; resources for educators
interested in computing may be thoreavaiiablein
their immediate geographical area. This part of
the Directory is intended to factiitate the sharing
of information and ideas BMONg COMPuUter-using
educators 1n the same region.

Within the sections for each U.S. state and
each Canadian province we jist government
contact persons who have boen designated todeal
Wwith educational computing Also listed are CCN
contact persons who have agreed to refer
educators to computing resources avatlable and
to help answer quertes. While thess contact
persons weicome cails durtng the weekday hours
listed, they ask that ipquiries by mail be
accompanied by » self-addressaed stamped
esavelope and that questions over the phone be
brief and specific.

The bulk of the I1stings fo. each state and
province are places and organizations. Educators
shoulid find Resource Centers. Ongoing Projects,
and Organizations to be particularly useful.
Terchors, parents, and children shouid find Com-
puter Learning Places. and User Groups o be a
source of intarest and learning about computers.
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The market s alrcady very crowded, with a targe number of diverse
corpetitors,

SCHOOL EDUCATIONAL SOFTWARE:
SCLECYED COMPETITORS

Types_of competitors Examples -
Eaucational publishers - SFN - Mindscape

- Scholastic - Wizware

- CEPP/CSW g

- Milliken

- Addison Viesley

- McGraw-Hill N

o~ <&

Hardware manufacturers - IBM g

- Apple

- Commodore

| ond
—

Cdu tional software - Spinnaker =
publishers - EduWare {MSA/Peachtree)

- The Learning Company E
Nonprofit agencies - Minnesota Educational Computer Consortium (MECC)

- CONDUIT
System/professional application - Visicorp
softwarce publishers - Microsoft 2 4 {a

¥

. Viden game procucers - Atari '

- Milton Bradiey BEST COPY AVMLABLE
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CAl educatiomal programs cover 3 wide range of school subject areas

MICROCOMPPUTER PROGRAMS BY SURIJECT

Suliject area Number of programs

Language Arts 1.627
Math 53
Science 234
Social Studies 175
Educational Games 9%
SAT Preparation 53
Library Science k1]
Others __203

Total programs 2,963

Source: Future Computing (December 1982)
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The rarket for o haol educational software 18 expected to grow rapidly .
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Mdarket Status and
Prospects: School

The school market has demonstrated poutentiai for CAl applications but 1s still

AN emerging one.

Fvaluation criteria_

- Hardwdre penetratian

- Applications:
demand

- Market prospects

Current situation

Estimated 70% of 80,000 U.5. schools have
one or more microcomput-r | a total of
350,000 mv all

Broad and qrowing range of software applica-
tions available

Over 3.000 schoo! educational software
programs available from large number of
sources/publishers

Educational trends/funding and hardware
manufacturers are supporting growth in
hardware penetration

Precise role of CAl in teaching and learning
still 10 be defined

Competition already intense
Software distribution issues (e.g., configur-

ation/ networking, relatiocnship with home
market, bundling/pricing) still unresolved
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Data From Swift's Educational
Directory for the Apple*

, Year # Publishers lListed # Titles Listed
81-82 100 800
82-83 180 ’ 1201
83-84 236 1880
L Y
84-8% 370 3000

* - Director published for educational software buyers in the school
2 18 market by Sterling Swift Publishing (Austin, Texas)
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'EDUCATIONAL SOFTWARE

PersonaL COMPUTERS

NuMBER OF EDUCATIONAL
SOFTWARE PUBLISHERS

NUMBER OF PROGRAMS

Avece 11 120-130 800-900
Atari 400/800 - 30-40 250-300
) S -
Commobort PET/CBM 60-75 900-1000
CommonoRe VIC-20 15-20 400-500
IBM PERSONAL COMPUTER 30-35 40-50
T1-99/4A 20 75 400-500
TRS-80/1, 111 150-180 wo-_loo?
TRS-80 CoLoR COMPUTER 10-15 70-100"

© Novesber, 1982 Futurs Computing, Inc., 900 Canyon Creek Canter, Richardson, Texas 15080
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Hardware
Kanufacturers
18N
Apple
Atard
Cosmodore
Tandy
Tesas Instru.
Timex

Entercainment /Came

Producers

Avalon Hili
Broderbund

Creative Software

Dats Most
Datasoft
Electronic Arts
Epyx

Infocom

Muse

Parker Brothers
Milton Bradley
Sierra On-tLine

‘Synapse

Screenplay

ST COPY

MAJOR CURRENT/POTENTIAL

EDUCATIONAL SOFTWARE PUBLISHERS

Educationgl Softwars
Companies

American Educations]

Designware

Edunare

LM

Milltken/Edufun

gducational Activities

Microcomputer Educational

Program Design

224

Entertsinment /Education
Cospanies

HES

flosié Computer Software
Learning Cowpany
Microlab

Scarborough

Spinnaker

Timevorks

Meca

Computer Advenced Ideas
Counterpoint Softsware

Book Publisher

Rayden
NcCraw-f£11
Rasaders Digest
Prentice Hall
Scott,Forssman
Scholastic
Xerox
Di1{thivm Pres
Simon & Schust,
Random House
Bantas Books
Joho Wiley &
Sons

Addison-Wesley
Dutf-n

Rarper & Row
Boughton Miff11
Van Rostrand
Hareourt ,Brace
Rand McNally
SRA
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Figure 49. Which Software Publishers Have Been Most Popular
in the Secondary Market This Past Year?

$ OF SCHOOLS
LISTING SOFTWARE

30

XS

o1on

I

M
SIL1A1LDY
WHO1LVIIE
RVALI0S
M0 $$2490ud
SHIKS ) Tand

;

VAL IOS
MR SIN-HLNOS

=TALMISZ

P BEST COPY




219

APPENDIX V1

SIMMARY OF RECENT SCIENTIFIC RESEARGH ON THE EFFECTS
OF COMPUTER-BASED EDUCATION ON ELEMENTARY SCHOOL PUPILS

Effects of Computer-based Education
On Elementary School Pupils

Chen-Lin C. Rulik, James A. Kulik
& Robert L. Bangert-Drowns

The University of Michigan

A symposium paper presented at the annual meeting
Of the Americsn Educational Research Association,
Nev Orleans, April 19684
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Abstract

A meta-anslysis of 29 comparative studies showed that
computer-based education has generally had positive effects
on the achievement of elementary school pupils. These
effects have been different, however, for programs of off-
line computer-mana?ed instruction (CMI) and for interactive
computer-assisted instruction (CAI). 1In 25 studies, CAI
prograns of drill and practice and tutorial instruction
raised student achievement scores by 0.48 standard
deviations, or from the 50th to the 68th percentile. 1In 4§
studies, CMI programs raised student achievement scores by
only 0.07 standard deviations. Study features were not
significantly related to study outcomes,
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Effects of Computer-Based Education
On Elementary School Pupils

Using computers to teach children is a topic of great
interest currently to parents, teachers, and researchers,
but it is alsc is a hard topic to bring into focus, Bven
the terminology in the area is open to dispute. The acronym
CAI is often used, but it is variously interpreted as
standing for "computer-assisted instruction,” "computer-
aided instruction, "™ “computer-augmented instruction,” and
"computer-administered instruction.* Other terms used in
the area are "computer-managed instruction,*” “"computer-based
learning,” and "computer-based instruction." “Computer-~
based education," or CBE, is becoming increasingly popular
as a generic term for the area because it encompasses a
broad spectrum of comouter applications (Hall, 1982).

The first uses of the computer :n teaching occurred in
the late 19505 at J7BM's Watson Research Center {Levien,
1972). By 1958 researchers there had already programmed a
digital computer to teach binary arithmetic. 1In 1960 I1BM
researchers announced the development of the first CBE
language, Coursewvriter, designed to enable educators to
develop instructional modules without the aid of Computer
specialists., By 1961 IBM's system of CBE was being used for
teaching stenotype, German, and statistics.

Major developments in CBE occurred at university
research centers in the years that followed (Hall, 1982).
In 1959 engineers, physicists, psychologists, and educators
8t the University of Illinois, under the leaderships of
Donald Bitzer, began developing the CBE system that was to
become known as PLATO (Programmed Logic for Automatic
Teaching Operators). 1In 1963 Patrick Suppes and Richard
Atkinson began research and development on CBE at the
Institute of Mathematical Studies in the Social Sciences at
Stanford University. 1In 1964 Pennsylvania State University
established a CAI laboratory under the leadership of Harold
E. Mitzel for research, development, and implementation in
CBE.

The taxonomies used to describe the approaches
developed at such centers usually distinguished between four
uses of the computer (Atkinson, 1968; watson, 1972). o

1. Drill and Practice, The teacher presents lessons to
pupils by conventional means, and the cemputer provides
practice exercises as a follow-up to teacher
presentations,

2. Tutorial. The computer both presents the concepts and
provides practice exercises on the concepts.

BEST O0PY
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3. gig;gfgg. The computer presents both lessons and
practice exercises, and the student is free to construct
natural language responses, ask questions in
unrestricted mode, and almost completely control the
sequence of learninq events. >

4. Computer-mana I . The computer evaluates
students either on-line or off-line, guides stuaentg to
appropriate instructional resources, and keeps records.

The development of the microchip during the late 1960s
and the invention of simplified programming languages
greatly increased learn~r access to computers and br!adened
researcher conceptions about he role that computers Can play
in education. In recent years both Luehrmann (1980) and
Papert (1980) have suggested that early concertions of a
computer-teacher were too limited. They believe that
learners who program the computer to solve problems develop
a8 better understanding of the problems. They argue
therefore that for the maximum educationsl benefit children
should teach computers, not be taught by them. The
computer's true role in education, they claim, is to be a
servant of children who program it, not the master of
children it programs.

Recent taxonomies of CBE reflect these new ideas about
computer uses. Taylor (1980), for example, descridbes three
uses of the computer in schools:

1. Tutor. When functioniny as & tutor, the computer
presents subject material, evaluates student responses,
determines what to present next, and keeps records
records of student progress. Most computer uses
described in earlier taxonomies involve the tutoring
function of computers. '

2. Tool. The computer serves as @ tool when students use
it for statistical analysis, calculation, or wusd
processing. For example, the computer can serve as a
calculator in mathematics classes, as a mup-maker in
geography, as a performer in music, or as a text editor
and copyist in Bnglish.

3. Titee. Students can tutor the computer by giving it
directions in & progremming language the computer
understands, e.?., BASIC or LOGO. Learners are thought
to gain new insight into their own thinking through
learning to program.

Systematic comparisons of outcomes of computer-based
and conventional teaching began appearing in print in the
late 1960s. In a typical evaluation study, a researcher
divided a group of students into an experimental and a
control group Members of the experimental group received
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part of their instruction with computer assistance, whereas
members of the centrol group received their instruction by
conventiore. teaching methods. At the end of the
experiment, the researcher compared responses of tle twvo
groups on a common achievement examination or on a course
evaluation form.

Teachars and researchers carried out such studies in
many settings during the past two decades. The studies
varied in duration and in the number of students they
involved, The studies were carried out with both commercial
anu locally designed materials. They were conducted as
dissertation research, school-system evaluation p' ojects,
and university-sponsored studies. The evaluation designs of
the studies included true randomized expe. iments and quasi-
experiments,

Reviewers in recent years have tried to aggregate the
results from the diverse evaluations in order to reach
general conclusions sbout the effectiveness of CBE. Their
revievs are of two basic typess box-score reviews and meta-
analyses, Box-score reviews usually report the proportion
of studies favorable and unfavorable to CBE, and often
provide narrative comments about the studies as wvell,
Reviewvers using mets-analysis take a more quantitative
approach to their task (Glass, McGaw, & Smith, 1981), They
use (a) objective procedures to locace studies, (b)
quantitative or quasi-quantitative techniques to describe
study features and outcomes, and (c) statistical methods to
summarize overall findings and explore relationships between
study features and outcomes.

Reviewers using box-score methods concluded that CBE
was effective in raising student achievement, especiaily in
" elementary schools. Vinsonhaler and Bass's review (1972),
for example, reported that resu'ts from 10 independent
studies showed substantial advantages for computer-~-augmented
instruction, Elementary school chiidren wno receivzsda -
computer-supported drill and practice generally showed
performance gains of 1 to 8 months over children who
received only traditional instruction, According to
Edvards, Norton, Tayler, Weiss, & Dusseldorp (1975) CBE
ofter produced better results than did conventional teaching
on end-of-course examinations, Findings were especially
clear when CBE was used to supplement conventional teaching,
Of the the nine relevant studies reviewed, sll showed that
normal instruction supplemented by CBE was more effective
than was normal instruction alone. Edwards and his
colleagues also noted that CBE reduced the time it took
stu€ents to learn,

Hartley (1977), who was the first to apply meta-
analysis to findings on CBE, focussed on mathematics
teaching in elementary and secondary schools. She reported
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that the average effect of CBE was tO :aise mathematics
achievement by J.41 standard deviations, or from the 50th to
the 66th percentile. Hartley also noted that although
correlations between study features and outcomes were not
generally high, a few study features significantly affected
study outcomes. She pointed out, for example, that
elementary students fared bet.er with CBE than digd secondary
students. Burns and Bozeman (1981), like Hartley, used
meta-analysis to integrate findings on computer-assisted
mathematics instruction in elementary and secondary schools,
They found overall effect sizes of 0.45 for computer-based
tutorial instruction and 0.34 for drill and practice. They
found virtuaily no evidence of a relationship between
experimental design features and study outcomes.

Meta-analyses by J. Kulik and his colleagues covered a
wider range of subject matters and computer applications
than did the earlier syntheses. J. Kulik, Bangert, and
williams (1983) analyzed 51 studies of CBE conducted in
Grades 6 through 12. They found that CBE raised the
examination scores of students by 0.72 standard deviations,
and also had positive effects on student attitudes and on
the amount of time needed for instruction. 1In addition,

J. Rulik, Kulik, and Cohen (1980) used meta-analysis to
examine applications of CBE in college classes. The effect
of CBE in a typical class was to raise student achievement
by approximately 0.25 standard deviations, or from the 50th
to 60th percentile. Kulik and his colleagues also reported
that CBE substantially reduced the amount of time needed for
instruction at the college level.

J. Kulik (1981) reviewed evidence from his own
quantitative syntheses of findings and from Hartley (1977).
Restricting his review to mathematics education, Kulik
pointed out that CBE raised mathematics achievement scores
by approximately 0.4 standard deviations at the elemgntary
level, 0.3 standard deviations at the high school level, and
0.1 standard deviations at the college level. He concluded
that CBE effectiveness may be a function of instructional
level. He suggest that at the lower levels of instruction,
learners need the stimulation and guidance provided by a
highly reactive teaching medium. At the upper levels of
instruction a highly resctive instructional medium may not
be so necessary.

Further reviews are necessary to evaluate fully the
model described by Kulik. Meta-analyses of elementary
school applications of CBE have been especially limited in
scope. They have been restricted to mathematics teaching
and to drill-and-practice and tutorial applications of the
computer. In addition, meta-analyses at this level are
rapidly growing outdated. The meta-analyses by Hartley
(1377) and by Burns and Bozeman (1981) covered no CBE
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studies published after 1978. Major changes have occurred
in the use of computers in instruction during the years not
covered in these meta-analyses.

The meta-analysis described in this article was
designed to further explore the effectiveness of computer-
based education in Grades 1 through 6. The article is meant
to ansver the sorts of questions commonly asked by research
synthesists. How effective is computer-based teaching in
reneral at the elementary school level? Is it especially
effective for certain types of outcomes or certain types of
students? Under which conditions does it appear to be most
effective?

Method

The meta-analytic approach used in this review was
similar to that described by Glass, McGaw, and Smith (1981).
Their approach requires a reviewer (a) to locate studies of
an issue through objective and replicable searches; (b) to
code the studies for salient features: (c) to describe study
outcomes on a common scale; and (d) to use statistical
methods to relate study features to outcomes.

Data Sources

To find studies examining CBE effects on elementary
school students, we carried out computer searches of two
library data bases: (a) Comprehensive Dissertation
Abstracts, and (b) ERIC, a data base on educational
materials from the Educational Resources Information Center,
consisting of the 2 files Research in Education and Current
Index to Journals in Education. The empirical studies
retrieved in these computer searches were the primary source
of data for our analyses. A second source of data was a
supplementary set of studies located by branching from
bibliographies in the review articles retrieved in the
computer searches.

These bibliographic searches yielded a total of 29
studies that met three criteria for adequacy. Pirst, the
studies had to take place in actual classrooms in Grades 1
through 6. Studies describing laboratory analogues of
classroom teaching did not meet this guideline. Second,

“ studies had to report measured outcomes in both CBE and
control classes. Studies without control groups and studies
with anecdotal reports of outcomes failed to meet this
criterion. And third, the studies had to be free from such
crippling methodological flaws as substantial aptitude
differences in treatment and control groups, unfair
"teaching” of the criterion test to one of the comparison
groups, and differential rates of subject attrition from the
groups being compared.

@CBEES i vy <25 .
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Study Features

A total of 21 variables were used to describe aspects
of the experimental treatments used in the studies, study
methodology, study settings, and publication history (Table
1). The variables were selected for this analysis on two
grounds; (8) a review of variables used to describe study
features in our previous meta-analyses, and (b) a
preliminary examination of dimensions of variation in the
studies located for this analysis. Three coders
independently coded each of the studies on each of the
variables. The coders jointly reviewed their coding forms
and discussed any disagreements in their coding of the
studies. These disagreements were resolved through further
examination of the studies and discussion.

Insert Table 1 about here

Outcome Measures

The instructional outcome measured most often in the 29
studies was student learning, as indicated an achievement
examinations given at the end of ¢ program or on follow-up
examinations given some time after the completion of the
program, Other outcome measures included in the studies
tapped noncognitive educational gains, including changes in
student att.tudes towards their school subjects and towvard
computers. Although analyses were done separately for each
type of outcome, common procedures were used in coding the
outcomes.

The goal in coding study outcomes was to overcome the
difficulties caused by the variety of units in which studies
reported a single type of outcome. Achievement effects, for
example, were sometimes reported as gains §n grade
equivalent units, soretimes as raw-score changes, sometimes
as percentile changes, and so on, Attitudinal effects were
likevise reported in & number of différent units. For
statistical analysis of results, effects had to be
transformed to a common scale.

The transformation used in this meta-analysis was the
one recommended by Glass, McGaw, and Smith (1981). They
coded each outcome as an Effect Size (ES), defined as the
difference between the mean scores of two groups divided by
the standard deviation of the control group. For studies
that reported means and standard deviations for both
experimental and control groups, ES was calculated directly
from the measurements provided. For less fully reported
studies, ES was calculated from statistics such as t and F,
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The application of these formulas was straightforvard
in most cases. In some studies, hovever, several
statistical measures were used to report results on a given
outcome. For example, some investigators reported raw-scoare
differences between groups as well as covariance-adjusted
differences, and some reported differences on 8 post-measure
as well as differences in pre-post gains. In such cases, ve
used as the numerator of ES the difference that gave the
most accurate estimate of the true population effect. That
meant using covariance-adjusted mean differences rather than
raw-score differences, and differences in gains rather than
differences on post-tests. In addition, some reports
contained several measures of variation that might be
considered for use as the denominator of ES. We used the
messure that provided the best estimate of the population
variation in the criterion variable.

v i i

Researchers sometines reported more than one finding
for a given outcome area. Some of the multiple findings
resulted from the use of more than one experimental or
control group in a single study., Others resulted from the
use of several subscales and subgroups in measuring a single
outcome. Using several different ESs to represent results
from one outcome area in one study seems inagpropriate to
us. The multiple ESs are not independent; t ey often come
from a single group of jects or overlapping subject
groups, and in any ca thef represent the effects of a
single program implemented in a sinqle setting, To
represent a single outcome bv seveial ESs violates the
assumption of indepé€ndence necessary for many statisticsl
tests and also ?ives undue weight to studjes with multiple
groups and mustiple scales, .

AN

N
The procedure we adopted therefore was to talculate
only one ES for each outcome ares of each study. A single
rule helped us to decide which ES best represented the
study's findings. The rule was to use the ES size from the
most methodologically sound comparison when comparisons

differed in methodolegical sdequacy:

1. when & study included both a conventionally taught
control group and a no-treatment control group, results
from the comparison with the conventionally taught group
vere coded for anaslysis. This procedure controlled for
the possibly confounding effect® of differential time-
on-task.

2. When results from both a true experimental comparison
and a quasi-experiment were available in the same study,
results of the true experiment were coded.

N . ‘.., ,4; ;' L |
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3. Wwhen results from a long and short CBE implementation
wvere availadle, results from the long implementation
vere used.

4. when transfer effects of CBE were measured in a study in
addition to effects in the area of instruction, the
direct effects vere coded for the analysis.

In all other cases, our procedure vas to use total score and
total group results rather than subscore and subgroup
results in calculating ES.

Statistical analyses wvere carried out separately for
each outcome area, One study feature--control for
historical effects--was dropped from the statistical
analyses because of the lack of variation among studies in
this feature. In all but one study, both the experimental
and the control treatments were administered concurrently.
Another study feature--type of computer interaction--vas
eliminated from the analyses because of its unacceptably
high correlation with the variable indicating t¥pe of
computer use. All studies of computer-managed instruction
involved use of the computer for off-line processing; all
but one of the studies of drill-and-practice and tutorial
instruction involved mainframe computers with on-line
interaction via terminals.

Results

Twenty-five of the 29 studies used in this analysis
reported results from computer-assisted inset uction (CAI)
programs, involving drill-and-practice or tutorial
instruction., Only 4 studies reported results from computer-
managed instruction (CMI), The two sets of studies differed
strikingly in their study features. In the 25 CAl studies,
for example, students used the computer interactively; in
the § CM1 studies, the computer processed student records
off-line. But more important, preliminary ~xamination of
results showed that the CMI and CAI studies produced
strikingly different results (Tsble 2). For this reason,
results from CM] and CAl studies were analyzed separately.

Insert Table 2 about heif

Computer-Managed Instruction

The achievement of the control students exceeded
slightly the achievement of students taught with computer-
management in tvo studies (Akkerhuis, 1974; Coffman and
Olsen, 1980), but the difference between groups in these
studies was trivial and non-significant. The achievement of
CMI students was trivially higher than that of control
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students in a study by Roberts (1982), bLut again the
difference between groups was non-significant. In a study
of CMI by Nabors (1974), however, the effect of CBE was
positive and moderately high. The average ES in the four
implementations, however, was 0.07. This average is clearly
trivial in size. v

The four studies provided little evidence for other
positive effects of CMI. Only the study by Akkerhuis (1974)
examined non-cognitive outcomes of instruction. In
Akkerhuis’s study the average ES on attitude toward subject
was -0.20, and the average ES on attitude toward computers
was -0.07. Both values are small or trivial in size, and
neithzr can be considered statistically significant.

Computer-Assisted Instruction

The effects of CAI were clearly more positive than
those of CMI. The clearest results were available on end-
of-course achievement measures, but in other areas also
results were basically positive. )

Achievement Exaflinations. In each of 25 studies with
results from achievdment examinations, students from the CAI
class received the better examination scores; in no study
did students from the conventional class get better scores
on a final examination on course content. A total of 20 of
these 25 studies reported, in addition, that the difference
between CAl and conventional classes was statistically
significant. Overall, these box score results strongly
favored CBRE.

The index of effect size ES provides a more exact
picture of the degree of benefit from CAI in the typical
study. The average ES in the 25 studies was 0.48; the
standard deviation of ES was 0.31; and its standard error
was 0.063. The average ES for these CAl studies was
significantly different from the average ES for CMI studies,
£{27) = 2.51, p < .02.

The average ES of 0.48 for the CAI studies mea#b-!ﬂét .
in the typical study, performance of CAI students was raised
by 0.48 standard deviations. To interpret this effect more
fully, it is useful to refer to areas of the standard normal
curve. Approximately 68% of the area of this curve falls
below a z-score of 0.4B. We can conclude, therefore, that
students from CAI classes performed at the 68th percentile
on their examinations, whereas the students who received
only conventional instruction performed at the 50th
percentile con the same examinations. Or put in another way,
68% of the students from CAI classes outperformed the
average student from the control classes.

w
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Gradc-équivafgnts provide another rough guideline for
interpreting ESs. Glass et al. (1981) have discussed grade-
equivalent units in the context of meta-analysis:

By definition the average pupil will gain ten months of
achievement in a school year, for example, the average
third grade pupil will score 3.0 in early September and
4.0 by the end of the year. It is also known, as an
empirical-~not a definitional--fact that the standard
daviation of most gthievement tests in elementary
school is 1.0 gradé equivalent units; hence the effect
size of one year's instruction at the elementary school
level is about +1. (p. 103)

One can use this empirical relation between grade-equivalent
scores and deviation-scores to estimate the approximate gain
in grade equivalent units for CAI students. Their grade-
equivalent scores would be nearly 5 months higher than the
scores of comparable students taught by conventional
teaching approaches.

Study features and achigggﬁggt effects. A\lthough the
effect of CAl was moderate in the typical study, the size of
effect varied from study to study. BEffects of CAI ranged in
size from a high of 1.3 standard deviations (Warner, 1979)
to a low of 0,02 standard deviations (Easterling, 1982). 1t
seemed possible that this variation in study outcome might
be systematic, and we therefore carried further snalyses tn
determine whether different types of studies were producing
different results. These analyses, however, did not
disclose any significant relationships between study
feartures and final achievement scores {Tables 3 and 4).

Insert Tebles 3 & 4 about here

Subgroup and subscore achievement %gggggg. Several
studies that were coded for overall achievement effects
provided, in addition, information on scores of specific
subgroups of students and on subtest scores as well as total
tes. scores. Table 5 presents separate effect sizes for
high and low ability students, prim.ry and middle grade
students, and scores on language and mathematics subtests in
studies that reported more differentiated results.

Insert Table 5 about here

In each of the four studies that looked at effects
separately for high and low aptitude students, the effects
vere g.eater on the low ability pupils. The average effect
on the low ability students in the four studies was to
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increase achievement test scores by 0.55 standard
deviations; the average effect on the high ability students
was to increase scores by 0.06 standard devigtions. Grade
level, however, did not appear to be consistently related to
effect size in the six studies that examined results in both
primarf and middle grades. 1In two of the studies, effects
vere higher in the middle grades, and in four studies
effects were larger in the primary grades. Finally, the
three studies that reported language and r~thematic results
separately did not produce evidence for differential
effects. 1In one study mathematics effects were greater than
language effects; in another study, the lanquage effect was
greater than the math effect; and in the third study the two
effects were approximately equal in size.

low-u in 1.35. Four of the CAI studies
reported results from follow-up achievement examinations
administered after the completion of computer~based and
conventional teaching. 1In each of the studies, the follow-
Up scores were higher in the CAI class than in the
conventional class. Delon (1970) reported a follow-up ES of
0.30; Dunn, Morgan, and Richardson (1974) an ES 0.47; Litman
(1977) an ES of 0.08; and Prince (1969) an ES of 0.38. The
average E§ in the four studies was 0.31; the standard
deviation of ES was 0.17, and the standard error was 0.10.

Attitudes toward subject. Only one of the CAI studies
presented student attitude results in a fashion that yielded
an ES (Cranford, 1976). That study showed a small and
statistically nonsignificant positive effect of CBE on
student attitudes towards mathematics. The ES in the study
was 0.10.

Discussion

The major finding in this study was the positive effect
that CAI had on achievement of elementary school children,
In the typical application, students received approximately
26 hours of CLI --15 minutes per day, for 4 days 8 week, and
for a tota’ of 26 weeks. The effect of this instruction was
to raise s .,dent achievement scores by 0.48 standard
deviations, or from the 50th to the 68th percentile. a gain
of this magnitude is roughly equal to s gain in grade-
equivalent scores of 5 months.

This average effect is similar to average results
reported in earlier reviews. Vinsonhaler and Bass (1972)
reported an average increase of 4.5 months on a grade-
equivalent scale from computer-based drill and practice in
elementary school mathematics and language arts. Burns and
Bozeman (1981) and Hartley (1977) r_ported gains of
approximately 0.4 standard deviations from CAI in elementary
school mathematics. Our meta-analysis showed that CAl is
still producing such positive results,
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This meta-analysis provides additional support for
J. Kulik's {1981) model describing effects of instructional
technology on school learning. The model suggests that CAl
will be most effective at the elementary level of teaching,
less effective at the secondary level, and least effective
at the higher educational level.  The deduction is based
both on the characteristics of learners at different stages
of development and on the characteristics of the computer
that are exploited in CAI. According to the model, learners
in the lower grades profit most from a highly structured and
reactive teaching medium; college students have less need
for highly structured learning materials, immediate
feedback, and teacher control.

Kulik's nodel predicts that CMI will be less effective
with young learners than CAI will be. This is because CMI
exploits different features of the computer. In CMI, the

. computer simply acts as the teacher's clerk. It scores
tests, keeps records, and arranges schedules. It may carry
out all these duties off-line, and students in a computer-
managed class may never see the computer. CMI is a form of
individualized instruction, and like other systems of
individualized instruction, it requires learners to pace
themselves properly, work independently, and make their own
choices. These requirements may exceed the agbilities ang
motivation of very young learners., It is not surprising
therefore that the greatest successes of computer-managed
and individualized instruction have come at the higher grade
levels (J. Kulik, Kulik, & Cohen, 1979; J. Kulik, Kulik, &
Cohen, 1981; Bangert, Kulik, & Kulik, 1983).

Like other meta-analyses carrijed out in recent years,
this one did not find strong relations between study
features and outcomes. Studies with different features
produced similar outcomes. ESs were very similar, for
example, in true eaperiments and quasi-experiments, In ten
other meta-analyses that our research team has carried out
on effects of instructional technology, results from true-
and quasi-experiments have been nearly identical (Bangert-
Drowns, Rulik, & Kulik, 1984), and so we were not surprised
by nur failure to find differences on this study feature.
Results with other study features, however, were less
predictable, Bangert, Kulik, and Williams (1983) have
suggested, for example, that CBE programs are growing more
effective with time. 1In the present meta-analysis, ESs from
different time periods were very similar. Other researchers
have speculated that time-on-task might explain some of the
variation in outcomes of computer-based teaching (e.q.,
Suppes & Morningstar, 1969). 1In this meta-analysis, ESs
vere very similar for implementations with and without
controls for cime-on-task.
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Although not statistically significant, some study
features tended to be related to CAI effect size. First,
the average ES in published studies tended to be larger than
the average ES in dissertations. This trend wvas also
apparent in our ten other meta-analyses on instructional
technology (Bangert-Drowns, Kulik, & Kulik, 1984), and the
difference between ESs in dissertations and those in
published articles can now be considered one of the best
established findings in the literature of meta-analysis.
Second, ES also seemed to vary with study scale. BSs tended
to be larger when computer-based teaching was rastricted to
8 single subject matter and smaller witd multiple-course
implementation. ESs also tended to be larger with short
rather than long implementations. A negative reiationship
between study scale and E§ often appeared in our ten
previous meta-analyses on instructional technology. More
work will be needed, however, to explain the underlying
factors that contribute to this relationship.

It is also important to note that the computer’'s
overall record of effectiveness rests on specific computers
used in specific ways for specific purposes. The record may
not apply to machines, approaches, and objectives not
examined in the studies in our meta-analysis. Current
interest in instructional computing, for example, has been
stimulated greatly by the development of microcomputers in
the last 15 years. Microcomputer-based systems have their
own characteristdcs: their own software, their own
management systems, and their own scale of operations. Only
1 of tle 29 studies located for this meta-analysis examined
the effects of 8 microcomputer-based system. Evaluators
will have to give much more attention in the future to
effects of such microcomputer-based systems. This meta-
analysis may be helpful in future evaluations in that it
provides standards by which effects can be measured.

As dramatic &s chanoes in hardware have been in recent
years, they are no more important than the changes that have
occurred in conceptions of computer-based teaching. Early
applications of the computer in teaching capitalized on the
computer's tutoring capabilities. Computers presented
lessons, gave learners drill and pgactice on course
material, and kept student records. Recent development have
broadened teacher conceptions of the role that computers can
play in education. 1In addition to serving a tutorial
function, computers are now used by students as learning
tools and even as "tutees."” Our computer searches produced
no adequate evaluation studies of these exciting new
developments in computer-based elementary-school teaching.
Evaluation work on these areas is badly needed.

Evaluators also need to investigate a wider rance of

educational outcomes than they have in the past. They have
repeatedly examined computer effects on achievement scores,
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but they have given inadequate attention to pupil attitudes
toward school, attitudes toward computers, and instructional
efficiency. They have given almost no attention to higher
order skills, transfer of gains to other areas, and
interpersonal outcomes of computer uses in the classroom.

Educational evaluators are just now starting to turn
their attention to such matters.” It will take an enormous
effort in the years ahead to produce a new set of up-to-date
evaluation studies and to synthesize the findings from such
studies. But judging by what has already been achieved, the
effort may prove to be worthwhile. The years ahead promise
to be exciting ones that may answer major questions about
the best ways to use compiters in teaching.
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Table 1

Categories Used to Describe Study Features

Use of computer

Drill and practice -- The computer provided practice
exercises but not the original lesson on a topic.

Tutorial_-- The computer presented the lesson as well as
practice exercises on the material.

Management ~- The computer evsluated student
performance, guided students to appropriate
instructional resources, and kept records of student
progress.

Author of program

Local -- Computer materials were developed locally for a
specific setting.

Other -- Computer materials were developed for use in a
wide variety of settings.

CCC materials
Yes -- Materials used in the study were developed at
Stanford University and were obtained from the
Computer Curriculum Corporation of Palo Aito.
No -~ Other mcterials.
Type of computer interaction
Off-line
Terminal with mainframe
Microcomputer
Number of CBE sessions per week
Total number of weeks of CBE

Number of minutes per CBE session

Total amount of time on CBE (in minutes)
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Subject assignment

Random -- Subjects were randomly assigned to the
éxperimental and control groups.

Nonrandom -- A quasi-experimental design was used.
Cuntrol for instructor effects

Same instructor -- The same teachers or teachers taught
both the experimental and control groups.

Different instructors -- Different teachers taught the
two groups. .

-~

¢ ntrol for historical effect

Same semester -- Subjects in experimental and control
groups were taught concurrently.

Different semester -- Two groups were not taught
concurrently.

Control for time-on-task
Experimental > Control -- Experimental subjects received
regular instruction plus supplemental computer
assistance.

Experimental = Control -- Total amo:nt of instructional
time vas equal for experimental and control groups.

Control for test-author bias

, Commercial -- A standardized test was used as the
a criterion measure for student achievement,.

Local -- A locally developed test was used as the
criterion measure.

fontrol for bias in test scoring
Objective -- Objective, machine-scorable examinations
were used to measure student achievement, e.g.,
multiple-choice tests.

Nonobjective ~- Subjective decisions had to be made in
scoring tests, e.g., essay tests.

Field-tested computer materials
Yes

No
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Control for evaluator involvenent

Involved -- The evaluator was involved in developing the
" CBE material and/or in conducting the CBE program.

Not involved

(\\_”_ ALlass level
e
- Primary -- Subjects included in the study came from
Grades 1 through 3.

Primary and middle -- Subjects came from both primary
.and middle grades. '

Middle -- Subjects came from Grades 4§ through 6.
Course content

Mathematics

Science

Language Arts and/or Reading

Combined -~ More than one of the above were studied,
Subject ability level

Low

Average or mixed

High

' Source of study

Unpublished -- ERIC document, paper presented at a
convention, etc.

Dissertation
Published -- Journal article, book, etc.

Year of the report
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Table 3

Means and Standard Errors of Effect Sizes

For 25 CAI Studies Classified by Study Featuyres

Effect Size

Categories N
M SE
Use of computer
Drill and Practice 21 0.45 0.12
Tutorial 4 0.64 0.40
Author of program
Local 10 0.45 0.17
Other 15 0.50 0.16
CCC material
Yes 12 0.48 0.16
No 13 0.48 0.17
Duration of instruction
One semester or less 11 0.47 0.16
One semester-one year 12 0.52 0.19
More than one year 2 6.26 0.21
Subject assignment
Random 5 0.57 0.35
. Nonrandom 20 0.46 0.12
Instructors
*  Same 7 0.44 0.20
- Different 18 0.49 0.14
Time-on-task
Experimental > Control 15 0.44 0.15
Experimental = Control 10 0.53 D0.19
Test author bias
Commercial test 19 0.47 0.13
LqFal test & 0.52 0.23
Evaluator involvement
Involved 139 0.52 0.12
Not involved 6 0.386 0.28
Field-tested material
Yes 17 0.49 0.15
No 8 0.45 0.20
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Table 3 (continued)

Effect Size

Categories N
M SE

Class level

Primary (1-3) 4 0.63 0.36

Primary & Middle (1-6) 9 0.43 0.17

Middle (4-6) 12 0.46 0.18
Course content

Mathematics 15 0.56 0.15

Language/Reading 7 0.43 0.22

Combined 3 0.17 0.26
Ability of subjects

Low 13 0.44 0.16

Average/Mixed 12 J.51 0.18
Nature of publication

Unpublished 9 0,48 0.22

Dissertation ? "0.34 0.20

Published 9 0.59 0.18
Year of publication

Before 1969 5 0.47 0.25

1970-1974 11 0.48 0.16

1975-1979 6 0.53 0.29

1980-1984 3 0.38 0.45
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lationships of Time-on-Task Variables

éss Achievement Effects in 25 CAl Studies

Variable

Sessions per week
Number of weeks
Minutes per session

Total time-on-task

in minutes

X

4.08
26.00
15.56

1564.50

1.63
22.07
8.66

2177.40

r with ES

0.10
-0.17
0.06

-0.10
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Mr. WaLGREN. Thank you very much for that testimony.

Do you all agree that there seems to be a sorting out and a lack
of a real problem of incompatibility? Mr. McQuillen: indicates there
are now sort of three dominant systems that are being used in
schools. That would suggest a greater degree of uniformity than
others. Is there any disagreement with the idea that incompatibil-
ity is not a major problem in the development of this area?

Mrs. Rice. Mr. Walgren, if I might in commenting on that. 1
think there is no question that in the school marketplace, you are
absolutely right, those are currently the three major players. But
that is shifting, too. One can never really quite tell who else is
going to be moving into those markets and it varies from place to
place. For example, we are the strong—PLATO and Control Data
are very strong in the Richmond and Toledo school systems and
the District of Columbia school system. Qur courseware is bein
adapted to a lot of the other vendors as well, but I think there stil
is a sorting out period through which we are all going and there is
indeed at the moment little compatibility of the courseware.

Mr. WALGREN. Little compatibility?

Mrs. Rice. Yes.

Mr. WALGREN. Very little of that?

Mrs. Rice. Yes.

Mr. WALGREN. Let me ask, not knowing very much about it,
when you say you try to make your programs able to be used on
other systems, could we expect that among these three anyway
there will be translation readily available that would enable a pro-
gram in one system to be able to be marketed for the others?

Mr. McQUuiILLEN. First of all, I just want to make a comment on
Mrs. Rice's statement. We are tafking about an issue of relativity.
Three years ago, as a publisher, we were faced with an option of
six, seven, eight machines. Three relative to that is a manageable
number and even if the three players in the market were to shift,
the economics of our business would allow us to produce a software
progam very easily for three major machines in the marketplace.
The economics would allow for that.

Mr. WaLcreN. The economics presently would allow you to——

Mr. McQuiLLeNn. Today a quality program in 3 or 4 months.

Ms. TaLLEy. Compatibility is a difficult issue to address because
it assumes that we know exactly what it is that we should have in
those machines and exactly wKat is accomplishable and I think
that as we look at different generations of computers, Apple has
tried very hard to make within its own computer lines compatibil-
ity within the Apple II family. In order to do that, there are some
sacrifices you have to make along the way. We make very difficult
decisions always in bringing out new machines about which new
features to add on which are technically possible to do at a very
low cost and which ones we have to drop off because it would mean
we are no longer compatible with the bases installed in the schools.

Maclntosh uses a much different method of having people inter-
act with the computer, but it appears to have been very successful
in terms of how students and teachers and the consumer interact
with that machine. It points out some new ways of using computers
that before perhaps weren't economically viable because of changes
in technology. I guess the point is that until we reach a stage

23
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where we know a lot about what it is exactly we would like the
hardware to be doing, to establish a hardware standard would pre-
vent us from being able to add some new things to the machines
that would make it easier for teachers and students to interact
Wi%Vh those l;ees' th he have all th

e may not be at the stage where we have 0Se answers,
and as the market has enough, I would suggest that there is
enough of a market within the schools that those people who have
a large installed base will continue to b able to attract publishers
for developing materials and those publishers will develop materi-
als for anyone whohasalme' ed base.

Mr. WALGREN. Let me ask you, you mentionsd earlier that the
Apple program in California cost the State of California $4 million
:go Q?pple $1 million. How did that—how do those numbers come

ut

Ms. TaLiey. The fair market value for each of the eomgters
that we donated was $2,000 a machine. The bill allows for per-
cent tax credit, 25 percent of the fair market value in terms of tax
savings and then in addition, I think it should be pointed out that
Apple, in the State of California, went well beyond the require-
ments of the legislation. We included software for which we were
not given tax credits. We worked with publishers to give discounts
on other kinds of software besides software that Apple produced.

We included manuals and background information for teachers
to address additional training matters to make sure that the com-
puters were indeed used in the classrooms. I think it is fairly clear
that we did not abuse the use of that tax credit.

Mr. WALGREN. It is an area where your costs are relatively low.
Your costs must be then one quarter of the fair market value

Ms. TaLLEY. It is difficult to say that without being able to add in
a lot of other costs that go along with doing business exactly what
would be involved. It is another way of being able to get at the dif-
ficulty of schools acquiring computers and it is one way that ends
up costing less perhaps in terms of tax dollars, relatively speaking,
but allows everyone to acquire machines.

Dr. Horwrrz. I would like to make a comment that relates to
that question. The question gets at the question of Federal involve-
ment and cooperation with the private sector with the Federal or
State, public involvement in cooperation with private enterprise.
The Quill ;;)r:ﬁect mag be an interesting one to bear in mind. That
was develo at public expense by Bolt, Beranek, Newman and
another company called the Network, involved with teacher train-
in? and other issues, Department of Education funds.

t is now being marketed by D.C. Heath and the royalty stream
from that is shared between the various participants in a way
which is mutually satisfactory to us and is also making the soft-
ware available to a rather large number and a growing number of
educators and students. We did not have the resources to do the
gist}'ibution, marketing, and sales of that software. That is not our

usiness.

Clearly, the Government has neither the resources nor the man-
date to do that. But with the Gevernment’s cooperation and fund-
ing of us today, the necessary research and early prototyping, there
was then enough of an incentive in the private sector to do what
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was required to turn that into a product, which is not a trivial

matter at all, and to do all of that marketing distribution and sales

ggﬂ the result has been something in which everyone has won, 1
eve.

Mr. WALGREN. The thought was mentioned that the pre-NSF-
NIE effort is very thin in teacher training, and that perhaps some
gfa t.he;ogollmﬁ_ could usefully be put through present systems and

ve eftect.

Can you estimate, from your positions in the private sector, what
is the size of our constructive effort on the Federal level that you
would recognize? We had the Department of Education in, and
they said, well, one of the things that they feel that indicates
proper activity on the Federal level is that they are doing a study
or they are going to do a stug.

When I ask people about NSF trainershilps, my local people tell
me they thought they went out of business 10 years e:go

Can you estimate, if we were to use the route of e&resentes-
tablished entities, can you make a judgment of what is the level of
our present effort that you would expect on a nationwide basis, and
how can that be measured against what we ought to be doing
through presently estabiished systems?

Ms. Taugy. I will begin by commenting that probably the big-
gest single request that we get when giving followup support in in-

ing our computers and equipment iato the schools, is for addi-
tional teacher training.

It is also the most difficult for a hardware manufacturer to deal
with because it begins to get into curriculum areas and specific
subject areas that are not necessarily the day-to-day concern of
someone dealing with making computers.

So, at least from my perspective, there must be a very high
demand for teacher training and a continued need for that, because
of the amount of demand that we get.

Mr. WalGreN. Can you make an estimate of whether or not
there is any there now? NSF was here this morning, alleging there
was,

Mrs. Rice. To my knowledge for teacher training, it is extremely
limited. I think t{at the math and science education program,
which was a teacher training program, was cut or eliminated, I
i;less. early on. It may have some small amount of moneys at

SF reinstated.

Maybe the NSF people here could say how much that currently
is. To my knowledge, there is very, very little in the Department of
Education.

Mr. WALGREN. And the teacher training would be only what we
are interested in if we are interested in our comg:ter capabilities,
that fraction of NSF teacher training that would be related to com-
puter capabilities.

there a way of ball parking that?

Mrs. Rice. One example, as you know, there have been very ai
gressive and dynamic efforts here in the District of Columbia wit
our new school superintendent, Mrs. McKenzie, to foster partner-
ships with business.

he had a crying and desperate need to train her teachers and I
know that for 3% years now, there has been languishing in the De-
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rtment of Education a modest proposal from the District of Co-
umbia which everyone has found no fault with, but which has not
been funded.

I think that has been replicated across the country. It doesn’t
seem to be an important thrust.

Dr. Horwrre. Tﬁt is definitely true for Massachusetts.

Mr. McQuiLLEN. From a publisher’s point of view, it seems to be
almost nonexistent. We have had a tg:v situations with Federal
moneys similar to what Dr. Horwitz describ-d, the outcome has
been very good for everyone involved.

What shocks me in coming to Washington today is the $15 mil-
lion number for the task at hand and the goal that has been articu-
lated here. We are not even in the ball park in terms of the kinds
of funds that would be needed.

Ms. TaLLEy. Going back to the work that I did before Jjoining
Apple, probably the most ive teacher training programs are
done at State levels. If you look at the tech center program in Cali-
fornia, the formation of MECK and other consortia in Minnesota
for providing teacher training, and the use of technology in the
schools, similar groups to that seem to be doing the majority of the
effort around the country, the Florida Department o Education,
other groups, that have become very involved at the State level or
local level or consortia of school districts forming to go to provide
the training.

That says to me that they are obviously doing that, because
there is a need that is not being met by any other agency.

Mr. WaLGREN. Well, there is a great frustration on some of our
parts, even given the validity of the reservations that you folks and
others have expressed about these particular bills, the alternative
is to apparently accept the presentation of evidence that, gee, we
are doing some good things and we are doing everything that is
proper to be done at this point, and yet, when we try to assess
what it is that we are doing, to quote you, it is virtually nonexist-
ent, and yet, obviously, we have problems in this area that would
require a very existent effort on a nationwide basis.

Mr. McQuiLLeN. I think you are getting some pretty consistent
feedback that the national Government is needed and moneys are
needed in large doses.

It is only the vehicles that are at issue here, at least from our
perspective as publishers.

Dr. Horwrrz. One final comment to place this in perspective, we
are dealing with a situation in which, for some period of time, until
quite recently, the Federal Government had made an implicit, at
least, policy of fetting out of this business.

The National Science Foundation education budget was zero a
few years ago, and all of a sudden, about a year , we discovered
this issue, and as I was at pains to point out, we have neither the
technical expertize nor the financial resources behind anything
like the kincﬁ)f effort that I think in this room we tend to agree
needs to be done, but it shouldn’t be surprising that there is very
little going on out there)

Until recently, the stated policy was to have a hands-off thing
and kind of let it do its own thing.
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Mr. WaLGREN. Mr. Brown, and if I could turn over the chair to
you at this point.

Mr. BRowN. I hava no questions.

Mr. WaLGREN. On behalf of the committee, I want to thank you
very much for your testimony. You have been very candid and
direct, and concise, and it is very helpful in the communication
process that we are trying to struggle through.

Mr. BRowN [presiding]. The committee would like to ask the next
panel to the table. Dr. Sherry Turkle, professor, program in sci-
ence, technology and society, Massachusetts Institute of Technolo-
gy, Cambridge, MA; Dr. Fredrick Bell, professor of mathematics
and comguter education, University of Pittsburgh, Pittsburgh, PA;
and Dr. F. James Rutherford, chief education officer for the AAAS.

I would like to apologize for not having been here for the full
course of the earlier panels, and my perspective may be a little dis-
torted because of that, but what we are interested in doing is get-
ting the benefit of your insight on this subject matter area, and the
legislation before us, and knowing a litti]e of your capabilities, I
think that you will create a very good record, even without much
help from tl);e chairman.

Dr. Turkle, would you like to start with your testimony?

STATEMENT OF DR. SHERRY TURKLE, PROFESSOR, PROGRAM IN
SCIENCE, TECHNOLOGY AND SOCIETY, MASSACHUSETTS INSTI-
TUTE OF TECHNOLOGY. CAMBRIDGE, MA

Dr. TurkLE. I am a sociologist and a psychologist. I work at MIT.
I study the psychological and social effects of computers on people;
for example, how the computer enters into children’s development,
enhancing some things, getting other kinds of things stuck, how it
changes the nature of the classroom, how it changes relationships
between parents and children, and between teachers and students.

In the list of questions that I was asked to address today, I was
particularly struck by the wording of one, and it read, “What effect
does the use of computers have in educatinn on children? What
effect does the use of computers in edu.ation have on children?”

I am sympathetic to the question, because I think it reveals our
natural temptation, I think, a temptation born out of our anxiety,
to look for a universal, isolable effect.

Technology X has effect Y, but in fact, my research in classrooms
that have computers over the past 6 years suggests that the prob-
l«;}n with such a question is precisely the search for a universal
eftect.

Different children—I think this is very fundamental—different
children are touched in remarkably different ways by their experi-
ences with computers, even the same comé)uter. And so, my per-
spective is to turn the usual question around.

Instead of asking what the computer does to all children, I am
going to be talking about what different kinds of children make of
the computer, and I do this to support a particular point of view
about what kinds of priorities there should be in software develop-
ment.

This point of view is that the goal should be, must be, the cre-
ation of computational environments that allow this diversity to
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flourish, and I will try to say something about why this would do a
great deal toward certain of the issues of equity that have been
raised today, not only for the educationally and the culturally dis-
advantaged, but between women and men.

When different ple, children as well as adults, sit down at
computers, even when they sit down at the same computer to do
:ihxt?f same job, their styles of interacting with the machine are very

ifferent.

In my own work, I have used the metaphor of computer as a Ror-
schach to sort of capture this phenomenon. My research has con-
vinced me that these differences do not represent educational prob-
lems, but rather, unexploited in most education opportuni-
ties to give the widest range of children, girls and boys, children
with different personalities, with different social and cultural back-
grounds, access to computer mastery.

And so, the goal of our research and development efforts must be
to create environments where this diversity will be facilitated. It is
not in general facilitated by most current software, and it will not
be facilitated without a commitment, I believe a large Federal com-
mitment, to fundamental research on the computer as a psychologi-
cal machine, a machine that interacts in a comgl‘:x way with peo-
ple’s individual psychology, development, a machire that different
people need to interact with in different ways, and a machine
where we need to understand the nature of that interaction better.

Let me begin by illustrating some differences in styles of comput-
er interaction with a few vignettes that are taken from a study of
an elementary school that I will call Austen.

This was a school whose computers used the LOGO computer
la.ngutgie mentioned several times today. This is a software world
that takes as its philosophy that the computer should be an expres-
sive medium through which different ¢ ildren can express their
natural tendencies to learn everything in different ways, a medium
like a pencil or clay or paint.

At Austen, children turned the computer exparience in very per-
sonal directions. In my written testimony, I speak of Jeff and
Kevin, Jeff, who approaches the computer with determination and
the need to be in control, who programmed his space shuttle pro-
gram by making a Plan.

Computer scientists will recognize this global tog-down divide
and concur strategy as good programming style, and I think we all
recognize in Jeff someone who conforms to our stereotype of a com-
puter person or an engineer, someone who organizes, who a
proaches the world of things with confidence and sure intent wit
the determination to make it work.

Kevin is a very different sort of child. Where Jeff is precise in all
his actions, Kevin is dreamy and impressionistic, introspective.
Kevin, too, at Austen made a space scene, but the way he went
about it was not at all like Jeff's approach.

Jeff didn’t care too much about the form of his rocket ship—was
it attractive, what was important was getting a complex system to
work together as a whole. But Kevin cared a lot about the esthet-
ics. He spent a lot of tirae on the shape of the rocket, working
really without plan, allowing himself to be led by the effects he
produces, his mistakes led him to new ideas, from these come more
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experiments, trying out different colors, trying out different place-
ments and trajectories of the rocket and its flares.

All of this leads him to more mistakes, more standing back, more
admiring his evolving canvas. By the end of the week, Kevin, too,
hed programmed a space scene. Jeff and Kevin represent cultural
extremes.

Scientific and technical fields are usually seen as the natural
home for people like Jeff. The arts and humanities seem 10 belong
to the Kevins. Why are their stories so important? Why dc I want
to tell you their stories today?

When you look at children in a classroom, it is quite sad, because
you usually see the technical types, the Jeffs, doing technical
things, and the arts and language people, the Kevins, doing non-
technical things or also commonly, we see each failing at the
other’s forte.

Watching Kevin and Jeff, and these are not isolated students at
the same computer, shows us it is exciting because we see two dif-
ferent children, two very different children succeeding at the same
thing; but although they are both succeeding at progi.mming a
computer, they are not doing it in the same way.

Each child developed a distinctive style of mastery: and I call
them hard mastery and soft mastery. Hard mastery being the im-
position of will really over the machine through the implementa-
tion of a plan, Jeff: soft mastery being more interactive.

Kevin reminded me of a painter who kind of stands back be-
tween brush strokes, looks at the canvas and only from that kind
of interactive contemplation decides what to do next.

Hard mastery is the mastery of the engineer. Soft mastery, the
mastery of the artist—try this, wait for a response, try something
else, let the overall shape emerge from an interaction with the
medium that really is more like a conversatjon than a monolog.

What is crucial here is that computers allow softs such as Kevin
and in another language, these people have sometimes been
thought of as the humanists, not the softs. It is a style of dealing
with the material.

The computer allows softs such as Kevin, humanists, to operate
in a domain of machines, mathematics, and formal systems that
has long been thought to be a preserve of the “hards,” of the scien-
tists, of the engineers, of the children at school who are good with
Tinker Toys and blocks and mathematics and things.

With a computer, a child like Kevin could march into a mathe-
matical world with artistic colors flying full mast, opening up this
kind of world to students to whom it has been closed.

I have ured two boys as examples to talk about hard and soft
masters without reference to gender, but now I would like to state
what may seem obvious to you, that girls tend to be soft masters,
and the hard masters are overwhelmingly male.

Girls try to forge relationships witl: the computer that relate to
the computer's formal system because a computer is presenting the
student with a formal system. Not as a set of unforgiving rules, but
as a language for communicating with, negotiating with, a behay-
ing, almost psychological entity.
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As in the case of Kevin, there is conversation and give-and-take
and in particular, for the girls, an involvement with computation
as a sensuous, almost tactile medium.

The computer makes that possible. Now, I have talked about and
tried to provide a small window on to some events in a fourth
grade classroom, in order to make several points.

The first has to do with thinking about how to allow the widest
diversity of children into the computer culture, and to use it as a
path of access into, the broader scientific culture.

Children like Kevin tend to be afraid of technical objects and de-
velop negative relationships with science and mathematics.

As they grow older, they often becom increasingly defensive, but
an early comﬁuter experience may a difference. Unlike arith-
metic, and school math drill, the computer offers a glimpse into the
esthetic dimension of science and mathematics, and unlike arith-
metic and school math, it provides a comprehensive medium to
which soft masters are drawn.

In my experience, also drawn to it are students from culturally
disadvantaged backgrounds, and this is something I would like to
document in supplemental material with the committee’s permis-
sion.

It gives them a point of entry into the computer culture, into a
technical culture so that they will not be disenfranchised in a
world in which political and social life is increasingly mediated by
computation. This really is an end in itself.

They will not feel that all of that, all of that having to do with
science and technology and computers and the future and rockets
and space, and all of that, belongs to other kinds of people.

My second point is about women’'s access to the computer cul-
ture, again, in the larger sense to a scientific and technical culture.
The concept of soft mastery, the master, of the artist, the mastery
of the humanist, the mastery of the Kevin may do more than give
us a way to think about how computers in children’s li- , can
serve as a bridge across a two culture divide.

It may also give us a way to think about the special problems of
women and science, women and access to the technical culture.
The computer which allows a soft point of entry into things scien-
tific and technical may be our strongest instrument to date in
breaking down the barriers between women and scientific careers.

I believe that educational software must be developed that opens
out to diversity in children’s styles of mastering it. This is a per-
spective that is not the norm in software development today.

The norm is for software that restricts style of use even though
it often pays lip service to individualized learning. It is a path of
least resistance. It is a path that industry follows, because, in fact,
passive software that demands little is often favored by teachers
who are still afraid of the new opportunities for diversity that the
computer offers.

Thus, teacher training is crucial here, because to exploit the com-
puter to its fullest potential you need to have a population of teach-
ers who are not afraid of really what it can do.

Where public resources are needed is to develop software that
goes in different directions, not in the direction of restraint, but
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rather in the direction of allowing the expression of the kinds of
diversity that I have described a bit here.

Now, creating this software demands research, research, for ex-
ample, on the relationship between personality, cognitive style and
computational media. 1 think that this can only be done in re-
search centers, not evaluation centers, that have as their mandate
not software development in any simple sense, but really a compre-
hensive examination of the interaction, both social, psychological,
as well as technical, between computers and people, as well as, I
have pointed out, as a powerful effort in a very fundamental kind
of teacher retraining, perhaps a better way to put it would be
teacher consciousness raising.

In the meantime, I would like to just add a word about hard-
ware, to say that there is nothmg wrong with learning about the
computer, in particular learning program skills; that is, using the
computer as a tool to build something for yourself. It teaches a
kind of thinking, it teaches a kind f reasoning—not all kinds, but
it teaches some—and it gives access, and perhaps this to me is the
most important thing, access to the manipulation cf formal systems
and thus it seems to me an entrance into a world of science and
mathematics, a world, as I have pointed out, access to that world
for people to whom these worlds have been zlosed before.

Bad software, bad educational software can be deadening and
dull; superior in no way to traditional teaching methods. There is
no premium on putting software into the classroom.

So I would like to just say a word for investment in hardware. It
is not everything. But putting more computers in the hands of chil-
dren does create a generation of child progr ers who, at the

very least, will not be afraid of the future/m

Thank vou.

[The prepared statement and biographical sketch of Dr. Turkle

follow |
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What happens when young children, Qrade-school children, work
with computers™ Do computers change the way children thint™ Do
they open children’s minds or do they narrow their eXperience,
for example mating thesr thiniing more linear and less intuitive”
There 18 a temptation to look for a ufiversal, isolable gffect,
the sort that sti1ll eludes experts on the effects of television.

My research suggests that the problem with such questions is
the search for a universal effect. Different children are touched
in remariably different ways by their experience with computers,
But by looting at how different children use the computer we can
begin to thint about the computer 1n education in a mor e
meaningful wavy. And so my perspective today 5 to turn the usual
question around! i1nstead of asking what the computer does to all
children, I asi what different kinds of children mate of the
computer.

I do this to support a ﬁirtxcular point of view about
priorities i1n software development: thie 1s that the goal! must be
the creation of ccmputatianal environments that allow this
diversity to flourish.

In order to describe this diversity I have used the metaphor of
"Computer as FRorschach,” The Rorschach siniblot test provides
ambiguous 1mages. the inkblots, onto which the individual a1s
asied to impose shape and form. The computer too, can tale on
many shapes and meanings. And as with the Rorschach, what people
matle of the computer depends on who they are as 1ndividual
personalities.

When diiferent people. children as well as adults. sit  down at
computers., even when they sit gown at the sams computer to do the
"same"” job, their styles of interacting with the machine are very
diféerent,

My research has convinced me that these drféerences do not
represent educational "problems, "  but rather educational




1

‘El{lC

Aruitoxt provided by Eic:

269

opportunities to qive the widest range of children ~- girls and
bovs., children with dif¢erent personalities. with diféerent
s0C1al and ctultural backgrounds ~- access to computer mastery.

And su., the goal of our research and development efforts must be
to create environments where this diversity will be facilitated.

Let me begin by 1llustrating diéferences 1n styles of computer
interaction with & few vignettes, talen ¢rom my study of an
elementary school that 1 shall call Austen. The Austen school
computers used the iLogo computer lanquageéd This language 1
embedded 1n a philosophy of education described by Seymour
Fapert, the mathematician and educator most associlated with the
development o€ Logo. Fapert stresses noncompetitive learning and
the use of the computer as & tool for i1ntellectual development,

Two of Fapert s 1mages capture hHis 1deas about computers and
education. Une 1s “the computer a&as pencil” -- that 1s, that
computers should be as Avarlable and accessible to children as
pencils andg whould be used for as broad a range of activities,
"tor scripbling as well as for writing. doodling as well as
dr awing, for 11licit notes as well as for official classroom
auciqgriments,

foper t'e e ond 1mage 31y “the computer as  mathland.” The most
natural wae tu learn to  speal French 1s the way French children
o, by cpeaiing Frencth to French-speat ing people. By analogy. the
matt natur a4l way ta learn a mathematical l1éanquage 1s through
conversation with a mathematical-speal i1ng entity and this 15 the
computer . The thild programs the computer. In “teaching” the
machine, the thild learns to speal 1ts langquage, to become
computer literate, to manipulate formal and mathematical syctems.
Faprrt 1alle, this bind of natural learning “Fiagetian” learning
-- learning that happens: spontaneously when people are i1n contact
with the right  materials, In this case the computer becomes a
"right material,” an e.pressive medium  through which diféerent
children can erpress tnerr natural tendencles to learn everything
1N diféerent wavs.

At Aonten, children turned the computer euperince N Yery
personal directions.?The stories of Jeff and tevin i1llustrate
cuntrasting dpproaches and suqgest how the computer culture of
tumar e On may have a broader hase than the one of today,

Jetdi, a ¢ourth urader, has the widest reputation as a computer
e pert an the school. He 1€ meticulous 1n tas study babite, does
copiee batine warl 10 all eubjerto. Hige teachers were not surprised
tu e him ecelling 10 progremming. Jeff approache< the computer
with (deter mination and the newed to he 1n contraol, the way he

SO et P ottt 2B A coRoolword and s e tracurrscular
Sty ortyes Jed d o oW t e authiar at one of the first
THpeac e Shott e progeame to bie done at Austern. He did 1t, as he
A ke mast ather thiange. by motb 1ng & plan, There would be &
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rociet, boosters, a trip through the sters, a landing. The
Program was concesved globally; then 1t was broken up into M
manageadble pieces. "] wrote out the parts on a big piece of
cardhoard. [ saw the whole thing in my mind just in one night,
and I couldn’t wait to come to school to make it work." Computer
scientists will recognize this global “top-down," “divide and
conquer” strategy as “good programming style.” And we all
recognize 1n Jeff someone who conforms to our sterwotype of a
“"computer person” or an sngineer -- someone who would be good
with machines, good at science, someone organized, who approaches
the world of things with confidence and sure intent, with the
determination to make it work.

kevin 18 a very different gort of child. Where Jeff is prg§$§F¢“ 69
in all of his actions. <evin is dreamy and impressionisticy” r 3R
Jeff tries to impose his ideas on other children, Kevin's warmth,
fasyqoing nature, and interest in others make him popular. Jefé

has been playing with machines all his life, tinkertoys, motors.
bites, but Fevin has never really liked these toys. Me likes
stories, he lites to read, he 1s pround of "inowing the names of

a lot ot different trees.” He is artistic and i1ntrospective.

tevin too., has made a space scene. But the wav he went about i1t
Was not at all li1te Jeff’'s approach. Jeff didn’t care too much
about the form of his rochet Ship: what was important was getting
1 compler system to work together as a whole. But kevin cares
mwore about the sesthetics of the graphics. He spends a lot of
time on the shape of his rociet. He abhandons his original idea
(claiming that "1t didn't 1loob right against the stars”) but
continues to “doodle® with the "scratchpad” shape mailer his Logo
computer provides. He wori s without plan, e:perimenting, throwing
different chapes onto the screen. He frequently gtands back to
inspect his wort. loociing at it from different angles. finally
settling on & red shape against a blact night -- a streamlined,
futuristic design.

tevin 15 concer ned primarily with creating exciting visual
ettects. He tnows how tOo use the computer to write programs. but
hi1< programs emerge -— he 1s not concerned with 1MPOSINg his will
o1 the mactine. He allows himself to be led by the effects he
Produces. Since he lets his plans change as New i1deas turn up.
his worl has not been systematic. And s0 he often loses tract of
things. In correcting Mis errora., tevin explores the system,
discovering new sperial effects ag he goes along. "Mistales" lead
tim ‘to pPew 1dfas -- from these come more euperimentning. trying
it of different colore, triaang out of drfferent placements for
hiv raciet and ste $lares, He adds a moon. some planets. He tries
out diftprent traectorsies for the rocieft, different headings and
ditferet cpoed: for 31t travel. All  of this Jleads to more
mictat e, more ctanding batt and admiring his evolving canvas. By
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the end of a weer, tevin. tOo, has programmed & space scene.

Jeés and tevan represent cultural extremes. Some children are
at home with the manipulation of formal oblects, while others
develop their 1deas more impressionistically, usually with
language or visual 1mages, with attention to such
hard-to-formalize aspects of the world as feeling, color, sound,
and personal rapport. Scientific and technical fields are usually
seen as the natural home for people lite Jefft the arts and
humaniti1es seen to belong to the tevines.

When we loot at children in & classroome we usually see the
“technical types” doing technical things and the “arts and
lanquage people” doing nontechnical things. Or we each failing at
the others forte. Watching tevin and Jesf at the same computer
Shows us two very different children succeeding at the same thaing
-~ and here 1t nust be said that tevin not only succeded In
creating & space scvene, but, lite Jeff, he leoarned a great deal
about computer programming and mathematics. about manipulating
angl e, cshapes, rates. and coordinates. But although succeeding
at the same thing. programming a computer, they are not doing 1t
tne  same’ Way. Each child developed a distinctive style of
macter vy, These stylee can be called "hard mastery” and “soft
mas,tery.

Heard mastery 15 the 1mposition of will over the machine through
the implementation of a plan. A program 15 the ainstrument of
premedit ated control. Getting the program to worlk 1s more lite
getting to "say one’'s pirece” than allowing 1deas to emerge in the
give-arnd-tale of conversatinon. The details 0f the specific
program obviously need to be “debugged” -- there has to be room
$or change, for some degree of flecaibility in order to get st
right -~ but the goal 13 always getting the program to realaice
the plen.

Sft mastery 1S maore 1nteractive. tevin 1s  lite & painter who
stands bact between brushstrokes, loclis at the canvas, and only
from this contemplation decides what to do ne:t. Hard mastery 1S
the mastery of the planner, the enginPer, soft mastery 1s the
mactery of the artist: try this, wait for a recponse. try
comething elce, let the overall shape emerge from an interaction
wWith the mecdium. It 1w more lile a conversation than a monologue.

In thece stories, we see the tomputer acting as a Rorschach.
allowing the e:preacion of what 1s already there 1n  the
pereonalities and cogmitive styles of these children. Fut the
computer te more. Jt 15 a constructive as  well as a Projective

medium. Far & ample. 1t aAllowse "softe” such az tevin to operate
s e dum it 0F macthiines, methematics, and formal systems that hau
long beern thougtt to be & preserve oOf the “"hards.” With the
computer . 4 chald  lite tesain could march into a mathematicsl
vorld, e “mathland” 1n Fapert'e terms, with artistic rcolore

|
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flving ful]l mast.

I have uysed bovys as e:amplec to talt about hard and goft
masters without reference to gender. EKut now 1t i1s time to state
what may seem obvious to many: girls tend to be soft masters and
the hard masters are overshelmingly male. Girls are trying to
forge relationships with the computer that relate to the
computer s formal system nol as a set of unforgiving “rules,” put
as & language for communicating with, negotiating with, a
behaving, psycholug.cal entity. As 1n the case of tevin. there 18
Yconversation,* Qive-and-tate, and in particular, an i1nvolvement
with computation ac a sensuous, almost tactile medium.

1 provided thie window onto some events i1n a fourth~grade
tlassroom 1n order to male two points. The first has to do with
thinling about how to allow the widest diversity aof children into
the computer culture qnd to use 1t ac a path of access into the
broader scientitic culture.,

Children liie tevin tend to be afraid of technical objects and
gevelop negat:ive relationships with ecience and mathematics. As
they grow older, they often become increasingly defensive. But an
early computer e:liperience might mate a difference. Unlite
At tthmetic  and school math drill,the computer offurs a glimpse
tnto the aecthetst dimension of science and mathematics. And,
unlite  ar,thmet)c and school math, 1t provides an elpressive
medium to which soft masters are drawn. whether or onto they go
on to e cel 1n computational, mathematical, or scientific studies
1= é&n open question. But they have a point of entry and they will
not be disfranchised 1n & world 1n  which political an+d social
l1é4@ 19 intressingly madiated by cmputation. They will not feel
that “all o+ that" belongs to other 1 inds of people.

Mv  second point 18 about women'sg access to the computer
culture. The concept of "soft mastery" may do more than give us a
way to thint atout how Computers i1n children’s |ives < an serve as
2 bridge atross a "two-culture” divide. It may also Qive us & way
to  thint about the special problems of women and science. The
tomputer which a&allows a "soft" point of entry into things
scientific and technical may be our strongest instrument to date
it breaiing dows  the barriers petween women and scientific
Career -,

I believe that educational softtware must be developed that
opens gut to diversity in children's styles of mastering 1t. This
5. @ perspective that 1s not the norm in software development
todav. The norm 1o for software that restricte style of use even
thaugh 1t aften paye lip-service tog individualized learning.
Wher e putilic resources are needed 1s  to develop softuare that
Qate an ditferent directions, for e:ample 1n the direction of
allowing the erpression  of the +tinds of diversity 1 have
doccr 1bhed her e,

Creating thie seftware demands research, research §or eample
an the relsationehips between perconality, cagnitive style, and
compratat iongl mpdia. This con only be done in research centers
troat have ac therr mandate not software development 1n any simple
sense.  but omprehens: ve e:amination of the interactions, social
#td puyetological  as well as technical, between computers and
people.
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CHAPTER 3

Child Programmers:
The First Generation

Conuder Roben, a four-year-old with blond hair and a pina-
fore. sanding m front of 2 computer console, tvping at its key-
board. She v a student at 2 nursery school that is introducing
camputers 1o very voung children. She s plaving a gamc that al
lows her to budd stick hgures by commanding the computer 10
make components appear and move into a desired position. The
machuine responds to Robin's commands and tells her when it does
not undersand an msruction. Many people find this scene dis-
turbng. First, Robin is “plugged into™ a machine. We speak of
televisiot as & “plug-in drug.” but perhaps the very passivity of
what we do with telrvision reassures us. We are concerned about
children glued 1o screens, but. despite whar we have heard of Mas.
shall McLuhan and the sdea that “the medium 1 the message.” the
pasuivity of television encourages many of us 10 situate our semse
of sty impact at the level of the conten: of television programming.'
Is i vsolent or sexually suggesiive? Is it educauonal> Bug Robsn s
not “wawhing” anything on the computer. She is manipulating—
perhaps more problematic, mieracting wath—a complex technolog-
«al medum And the degree and intensity of her involvement
sugRests that (hike the children at the video games) i is the medium
it and nor the content of & parucular program thas produces
the more powerful effect. But bevand any speufic fear, so voung a
thild ar 3 computer conflcts with our ideal image of childhood
The “natural” chid 15 out of doors, machines are ndoors The
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M GROWING UP WITH COMPUTIRA! TIE ANTMATION OF THE MACKINE

natural chidd runs free. machines control and constrain. Machines
and children don't go together ?

Something clse feels discordant. and thai 1s the nature of Robn's
interacuon with the computer. She is not mampulsung the ma-
chme by turning knobs or pressing buttons. She i writing mes-
sages 1o it by spelling cut instructions letter by lewer. Her painfully
slow typing seems laborious to adults, but she carries on with an
absorption that makes it dear that time has lost s meaning for
her. Computers bring writing within the scope of what very young
children can do. It is far easier to press keys on a keyboard than 1o
control a pencil. Electronic kevboards can be made semative 10 the
lightest touch; more important, they permit instant erasure. The
computer is a forgiving writing instrument, much easier to use
than cven an electric

Thatatourycar-oldornlhne-yearoklmgh:lnmlomte
a fire poses a real physical danger, but 1t does not call anything
about childhuod into question. We find it casy to accept. indeed
we are proud. when children develop physical skills or the abitity
to manmpulate concrete materials earber than wr expect. But
4 basic changr in the child's ma.ipulaton of symbolic materials
threatens something deep. Central to our notion of childhood
the idea that chuldren of Robin's age and younger speak but do not
write.

Many people are excited by the possibility tha: writing mav be
brought within the range of capabslities of very young children.
But athers seem to feel.that seuting 2 four-year-old to writing does
vivlence to a natural process of unfolding. For them, what » most
disturteng about Robin is not her relationship to the machine, but
her relavonship 1o writing. to the abstract, to the symbotic. Open-
ing the question of chiddren and wnting provokes a reaction whose
force recalls thar cvoked by Freud's challenge to the sexual inno-
cence of the chuld

In the cighteenth century, jean-Jacques Rousscau assocated
wriung with moral danger in the most direct way.® He saw the
passage from nature to culture as the end of 2 communaty of free,
spontancous communianon. Wrting markerd the point of rup
ture In Rousseau's mind. this story of loss of communsty and com-
munrcaton projects isell onto the life of each individual. Each
Rrowing up 15 a foss of innacerwe and immediacy, and the act of
writing ssmbulizes that the loss has taken place. To a certain extent,

-
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RIS PRODRANMUERE: THE FIRST GENKERATION 3

cach of us reenacts the fall. Our first marks of pen on paper retrace
the introduction of a barrer between ourseives and other people.
Chidbuod, innocence, is the sate of rot writing,

The computer has become the new cultural symbol of the things
that Rousseau feared from the pen: los of direct contact with
ather people, the construction of a privaie wovld, a flight from real
things to their representations. With programming, as for so many
other things, the computer presence takes what was alresdy s con-
ccrn and gives & new form and new degree. If our idess about
chikihood are called into question by child writers, what of child
programmers? If childhood innocence is eroded by writing, how
much more 50 by programsming?

What happens when young chikiren, grade-school childrew, be-
come programmers? ¢ Faced with the reality of child experts who
have appropristed the computers that dot grade schools and junior
highs across the country, there is Wik of a "romputer generasion”
and of a new generation gap.

Sarah, a thirty-five-year-old lawyer and mother of three, foch an
unbridgeable gap between herseif and her son, and she ahiernates
between agitation and resignation;

I could have learned that “new meth.” [ could undersund, re.
spect my 0 if his values turn out to be different than mine |
mean. | think | could handie the kinds of things thas came up
bermeeh parents and hids in the sixten. | would have walked to
my son, | would nave ted (0 undersiand. But my ten-yeas-old
® tnte programming, mio computety, and | feel dhas 1hss mahes
his mind work in a whole different way.

Do computers change the way children think? Do they open
children’s nunds or do they dangerously narrow their experience,
making their thinking more lincar and lkess intuitive? There s a
tempeation to Jook for a universal, isolable effect. the sort that sull
eludes experts on the effect of tefevision.

Th= nroblem here is the search for 8 universal effect. | have
fe . defferent children are touched in remarkably different
wa s 0y their experience with the computer. Howewer, by looking
closely at how indrvidual children appropriate the computer we
can build wavs to think about how the computer enters into devel-
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opment. and we begin to get some answers to our questions. In a
sense, | turn the usual queston around: instead of asking what the
computer does to children [ ask what children, and more impor-
wnt. what diffe-ent kinds of chaldren mriake of the computer.

A Setting for Diversity

! observed child programmers in a variety of shool seutings. In
most schovis there was one o1 perhaps two computers per grade.
In a few, every clasiroom had a1 least one computer. And in onc
special situation, every child had unlimited computer access. The
children | observed programmed in 2 number of languages, in-
cluding BASIC, PILOT, and Logo.’ In every setting it was appar-
ent that computers had brought something new into the dassroom.
In everv classroom there were some children who were parocularly
exated about programmug. who shared ideas with other child
programuners. who began to build an intellecrual community.
These chidren ofien tound themselves in an unusual situaton: in
this domain they b ame expens. even more expent than their
teachers. In many classroums this sponiancous emergence of intel-
leviual community was limited 10 a partcular kind of chatd, tvpi-
cally buvs with strong interests in math or electronics or other
things technial This dows not mean that other chil sren did not
learn 10 program In fact. in several of the (lsssrooms they were
required to do so. But they did 10 in the «pirit of trying to do well
m 4 school acuvity and of trying to canfurm to a set of :
impened from withowr. What was reincrkable in the school wikcre
there was unhmited compuier access was the range of children who
became senously involved with 12ie computer In this environment,
where the computer experer.ce was relatively free from curricular
expectavons. chudren deve toped highly individualized approaches
to programnung that p- oviued 2 window onto larger issues of in-
tellectual sivle and per sor ality

A ps vate school that | shall call Auwten. wh children from
prexchoo! through fourth grade. was the wute of a broadiy con-
teived reseatch project involving the design of a special computer,
the raining of a group of teachers, and a research program to
studs the children’s progress. All the children at Austen had access
W computers. and a group of about fifty third and fourth graders
were aoffered a more intensve expertence. Filteen of them. chosen
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L CHILB FEOGCRAMMIES: THR FERST GENTRATION §7
154 for the diversity of their backgrounds, interests. and walenrs, were
155  sudied in depth. The school itself had a long tradition ! open
156  dagr@oms and Aexibie scheduling, which facilitated the wstegra-

(w of computers into classroom life. At almost any time of the
day

I saw children, working alone or in groups, at small personal
159 computers scattered throughout the school,
60 At Austen, programming was not treated a3 a “school subject.”
16! The childien had Liberal access 10 the machines. (o program as
162 they wished. The general ferment of activiry that resulted was so
163 great cthat teachers could not chosely monitor whe children or im-
164  pose an “official” way of doing things even if they had wanted to.
165 And in this case, there was also an explicit commitment to encour-
166 aging the children to appropsiate the project as their own.
167 This is oot a school that “brought in some computers,” but a
168 school that created conditions for the growth of a computer cul-
169  ture. The intention was o umulate a future where computers
170 would be everyday objects in the tife of the child.
171 The Ausien School used the Logo computer language. It is
172 embedded in a philosophy of cducation described in Afirdstorms by
173 Seymour Papert, the mathematidan and educator most associated -
174 wuh' the development of Logo. Papert stresses noncompetiive
175  lrarning and the use of the computer as a tool for intellectual
176 developmem. ”
177 Two of Papert's images capture his ideas about computers and
178 education. One is “the computer as pencil”— 1. that comput-
179 ey should be as availlable and accessible to ch n as pencils and
IR0 should be used for as broad a range of ties, “for scribbling as
181 well as for wnung, doodling as well as drawing, for illicit notes as
182 well as for ofhcial classroom assignments.”*
183 Papert’s second image s “the computer as mathland.” The most
184 natural-way to kearn 1o speak French)is the way Fiench children
183 do. by speaking French to French-sPeaking people. By analogy.
186  tke most natural way (o lea aucal language is through
IN?  conversanun with a mathematical speaking entity, and this is the
18X computer. The child programs the computer. In “teaching” the
IRY  machime, the child learns to speak its language and manspulate
190y formal and mathematical systeras, Papert calls thes kind of natural
191 learnmng "Piageuan™ learming— -arning that happens sponta-
12 uevusly whien peuple are in coniact with the right matenals. One
‘1 93 of the most striking shings sbout the Austen project was the we in
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199 which the creavon of a child programming uhure created new
195 relavonships between students. teache rs. and curnculum.

— 196 Commanplace assumptions about what happens in schools did
197 nuot hold true for the computer-rich Austen classrooms: that teach-
198 crs know more than students, that teachers are more 1ierested

© 199 than students, and that it s the teacher's job 1o design artful wavs
200 10 motvate children 1o learn things that would not come naturalh
201 1o them.
w02 Such assumpuons are called into question when children are in
203 passonate relauonships with the learning material and when that
204 marerial allows for its own nacural exploration. An example may
205  help w make the point. It is fairly clear that children plaving video
206 games show improved hand-eye cvordination and fearn how 1o
207  decode the rules behind each game's structure. Imagine a situation
208 in which teachers tried 10 “teach™ children video games 1n order to
209 work on these skills. The idea seems foolish because we know that
210 children icarn these games although they come with virtually no
211 mstructions. Children dive into their explorauon. They wawch oth-
212 ers plav, they figure it out for themselves. It is much kke this with
213 interachve computers. Children can learn a great deal without
214 being aught. Many children move beyond their teachers in their
215 degree of interest and even their expertise. In these cases teachers
216 take on the role of guides 1o what 18 verv much a new terriory for
;*g them 4y well as for their students.®

219 A Children's Computer Calture

When children learn 10 program. one of their favonte areas of
221 work 15 computer graphis—prograinming the machine 10 place
222 duplavs on the screen. The Logo graphres system avadable at Aus-
323 ten was relatively poverful. It provided thirty-two computationat

4
44 * 1 foltrued ihe Austen progect frovm s ncepeson, spode (o ihe exhers duneg the iran.
2 mg and then ahen the machmes wee 0 plaer cbaerved and inserviewed the sudents and
had aciess 00 the resaits of the pres hologral Rorachach. WISC (3. Locus of Contral
” —that “ad been adawnswered to the fitseen ¢ sedecied for specaal siads The saxch
4x of the Susen siudenes w23 2 colishoratne effort with Seviour Papert deobn Berion
T4u "UH e wome Murdenss respund sy ends: fh. lexs g The ch

% describes churdren wha dad gev invohed, m order 1o dsiuss the relstonihans between pro-
k3L gramming and pervonsists The phenomena dis useed 1 thes chaprer could happen because
v s suthaent numbeer of chadren boeame deeph miohed 10 consimae 2 “subkuliure” (hat
At derclogand 4 degree of svionoms and tha snrxied (on afferens Amds of (hidren
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and color: a red truck. a blue bail, a green airplane. Children cn
nun’pdueonespﬁtenan’mc.tewnlohbem.orlﬂoﬁbemn
m.wgmmmmmnm.mm
canukpndeﬁnedshapu.nnhumscbmdairphmwlbcy
mkmmmmndmaww.ltpﬁu
‘tnmhpd.”ﬂwyunbegimasp«dmdadincﬁmandbem
hm.mm&mmhmdam
ﬁvawSﬁO.whefto.mldpoimlhcspmduenmh.mwd
point it due eass, 180 south, 270 west, and 360 north again.

At lhetinumelyummimmduud.lhetncbenlboughnbe
numpula!ionofhndmgsmidbemocompk:formd grad-
mb«:meninvotmdnmpofmgim.somnedﬁldmm
introduced to the commands for making sprites appear, giving
thcm:hapnmdmlomuwdphdngllwmonlhem,hﬂ
no:forscmngxheminmim.h!odonmldbeuvrdforhler
grades.

The curriculum held for two weeks. That is, it held until one
second grader. Gany, caught on 1o the fact that something exciting
was happening on the clder children's screens. and knew enough
10 pick up the trick from a proud and walkative third grader. In
one sense. the teachers were nght: Gary didn't understand that
what he was dealing with were "angies.” He didn't have to. He
wanted 10 make the computer do something. and he found a way
to aysumilate the concept of angle to something he already knew—
secret codes. “The sprites have secret codes, like 10, 100, 55. And
it you give them their codes they = in differen: directions {'ve
taught the code to fourteen second gradery,” he confided 10 a
ISHOT. “We're 301t of keeping it a secret. The teachers don’t know.
We haven't figured out all the codes vet. but we're working on it.”
Two weeks later, Gany and his friends were still cracking the code.
“We're sull not sure about the big nu.nbers” {spnites interpret 361
as I, one full revoluton plus 1), but they were fecling very pleased
with themselves.

Garv's discovery. not the only one of its kind. contributed to
cTeating 4 general partern at Austen. Students felt that computer
hirmledge beionged to them and not only to the teachers. Once
hnowledge had become fortudden frus, once appropriation of it
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had become a personal challenge, teachers could no longer main-
wain their position a5 the rationers of “curricular materisls.” In a
setting like Austen, ideas about programming travel the way ideas
travel in active, dynamur cultures. They sweep through, carried by
chmm-mmmg.mwm.mwﬂm
exploration of the machine.

tw the authorities with pride of authorship. At Ausien program-
ming tricks and completed programs are valued—they are traded
and they become gifts. In traditional school setrings, finished book
TEPOTES are presented to teachers who try to instll a sense of the
clase 33 community by asking the children 10 resd them aloud to
the group. In the context of children and programming projects,
the shasing usually bappens naturally. Children can do much
with cach other's book reporu, but they can do a great deal with
each other's programs. Another child's program can be changed,
new features can be added, it can be personalited. (One child can
figure out how to get the computer to engage in a “dialogue,” bu’
& second child can change the xcript; one child can figure out how
wﬂe:mnmthuviﬂdkphynmimddnwbgofa
rocket going to the moon, but a second child can build on it and
have the rocket orbit once it gets there.) Most objects can't be given
away and kept af the same time. But computer programs are easily
shared, copied from ane child's perso .al scorage disk or cassette o
that of another. As the child expenences it, the originator of the
program gets to be famous. And other peopie get 10 build on his
or her ideas,

Anne, an artistic fourth grader, had originated a program in
which birds made of sprites fly across the sky and disappear behind
clouds. One morning as we spoke. she glanced around the class-
room. Five of the eight computers within t"+w had objects disap-
pearing, melting. and fading into other colors. “It's like 2 game of
telephone,” she said. ~Yau start it, but then it char. ges. But you can
always sort of sce part of your eriginal idea, And peopie know that
you were the first.” -

At Austen wr are faced with the growth of an intellectual com.
munity that we do not normally see among schooichildren. What
makes the community most special is thar it includes children with
2 wide range of personalities, interests, and [earning styles who
express their differences through their styles of programming,
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4 JefY snd Kevin

In April 1981 the space shuttle is in the news, and the screens at
16 Austen are filled winh ammacions of space-age scenes all pro-
T 17 grammed by studenss: shuttle takeofls, rocket boosters falling
18  away. landings on terrestnal airstrips. Many of the scenes resemble
19 each oaher, but you can't tefl how they were programmed from
20  how they look, or what doing it meant to the chidren who made
2] them.
22 Jefl. a fourth grader, has a repumtion as one of the school’s
28 computer experts. He is meticulous in his study habits, does super-
24  lative work in all subjects. His teachers were not surprised (o see
25 him excelling in programming. Jefl approaches the machine with
26 determination and the need to be i control, the way he ap-
27 proaches both his schoolwork and his extracurricular activities. He
28 likes to be. and often is. chairman of student commirtees. At the
29 moment, his preoccupation with computers is intense: “Theyre
30  the biggest thing in my life right now.” He speaks very fast, and
when he talks about his programs he speaks even faster. tending
32 1o monologue. He answers a question about what his program does
¥ by tossing off lines of computer code that for him seem to come as
34 naturaily as English. His typing is experi—he does not look at the
35 code as 1t appears on the screen. He conveys the feeling that he is
35 speaking directly to an entity inside. “When | program [ put myself
37 in the place of the sprite. And ! r.iake it do things.”
b} Jeit 18 the author of one of the firm spare-shutie programs. He
39 daes u. as he does most other things. by making a plan. There will
40 be a rocket. boosters. a trip through the stars, a landing. He con-
4] ceves the program globallv; then he breaks it up into manageabie
42 preces. "I wrute out the parts on a big piece of cardboard. | saw the
43 whole thing in my mind jus 0 onc night, and ! couldn’t wait to
Lo come 1o schoo! 1o make it work.” Computer scientists will recogmize
15 this global “top-down,” “dinde-and-conquer™ strategy as “good
16 programming stvle.” And we all recognize in jeff someone who

47 conforms to our siercotype of a “computer penon’ or an engineer
48  —sorcone who would be good with machines, good at science.
19 someone organized. who approaches the world of things with coa-
50 fidence and sure intent, with the determimation to make it work.

51 Kevin i g very different sort of child. Where Jeff is precise in all
52 of his actions. Kevin v dreamy and impressionistk. Where Jeti o
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tends to 11y 1o impose his ideas on other children, Kevin's warmth,
cavgoing nature. and interest in cthers nuke him popular. Mert-
ingy with Kevin were often intecrupted by his being called ous o
rehedrse for 3 wchool play. The play was Cindereila, and he had
been wiven the role of Prince Charmuing. Kevin comes from 2 muli-
tary tanuly; his father and grandfather were both in the Air Force.
But Kevin has no intention of following in their footsteps. “I don't
want to be an army man. 1 don't want to be a fighung man. You
tan grt kifled " Kevin doesn't ke fighting or competition in gen-
eral “You can avoid fights. I never get anybody mad—1 mean. I
Uy not ta.”

Jeft has been plaving with machines all his life—Tinkertovs,
maotors. bikes—but Kevin has never played with machines. He likes
sionies. he likes to read. he is proud of knowing the names of “a lot
of different trees.” He is artistic and introspective, When Jeff is
asked questions about his activities, about what he thinks is fun. he
auswers i terms of how to do them right and how well he does
thert He talks about video games by describing his scrategy break-
throughs on the new version of Space Invaders: *"Much harder.
miuch trckier than the first one.” By contrast, Kevin alks about
experiences n terms of how they make him feel. Video games
make him feel nervous, he savs. “The computer is better.” he adds.
“It's easier. You get more relaxed. You're not being bombarded
with stuff all the time

Kevin 100 15 making a space sene. But the way he gues about it
1 not at ol like Jeft's approach. Jeff doesn't care wo much about
the detail of the torm of his rocket ship: what is important is get-
ting a complex sysiem 1 work together as a whole. But Kevin cares
more about the aestheties of the graphics. He spends a lok of time
on the shape of his rocket. He abandons his oniginal ea (“It didn't
ook right against the stars™) but continues 10 “doodle” with the
scratchpad shape-maker. He works without plan, experimenung,
throming difterent shapes onto the screen. He frequents stands
back to inspect his work., kooking ar it from different angles. finalh
sctthngg on a red shape against a black night—a streamiined futur-
nie design. He s excited and calls over rwo friends. One adnuires
the red on the black. The other savs that the red shape "looks like
fire * Jeti happens w puss Kevin's machine on the way to lunch
and automarialls checks out its screen, since he is alwass looking
{or new (ricks to add to hss toolkit for building programs. He

o) il bUff 28]
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shrugs. “That's been done.” Nothing new there, nothing techni-
cally different, just a red blob.

Everyone gocs away and Kevin continues, now completely taken
up by the idea that the red looks like fire. He decides to make the
shep whitc s0 that 3 red shape can be red fire "2t the bottom.” A
bngdmbwmﬁnghmndﬁrehﬁ.ﬁmﬁngnysmgiw
it spiles. And a long time is spent adding detail to the now white
ship. With the change of color, new possibilities emerge: “More
things will show up on it.” Insignias, stripes, windows. and the
project about which Kevin is most enthusiastic: “It can have a litut
seat for the astronaut.” When jeff programs he puts himself in the
place of the sprite; he thinks of himself a3 an abstract computa-
tonal abject. Kevin savs that, as he works, “I think of myscif as the
man inside the rocket ship. | daydream about it. I'd like 1o go to
the moon.”

By the next day Kevin has a rocket with red fire at the bonom.
“Now 1 guess | should make it move . . . moving and wings . . . it
should have moving and wings.” The wings turn out 10 be easy,
Just some more experimenting with the scratchpad. But he is less
certain about how to get the moving right.

Kevin knows how to write programs. but his programs emerge
—hec is not concerned with imposing his will on the machine. He is
concerned primarily with creating exciting visual effects and allows
himself 1o be led by the effects he produces. Since he lets his plans
change as new ideas turn up, his work has not been syssematic,
And he often loses track of things. Kevin has lovingly worked on
creating the rocket. the flare. and a background of rwinkling stars.
Now he wants the stars 1o stay in place and the rocket and the flare
to move through them together.

It 1s easy 10 set sprites tn motion: just command them to an initial
position and give them a speed and a direction. But Kevin's rocket
and red flare are two separate objects (each shape is carried by a
difterent sprite) and they have to be commanded to move together
it the same speed. even though they will be starting from different
places. To do this suctessfully, you have w think about coordinates
and you have to make sure that the obiects are identified differ-
ently s0 that code for commanding their movement can be ad-
dressed 10 cach of them independendy. Without a master plan
Kevin gets confused about the code numbers he has assigned to
the different parts of his program. and the flare doesn't stay with

<
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the rocket but flies off with the stars. It takes a lot of umec o get
the flare and the ship back together. When Jeft makes a mistake.
he ©n annoved. calls himseif “stupid.” and rushes to correct his
technical error. But when Kevin makes an ervor, athough it frus-
‘rates hum he sioesn’t seem 0 resent 1. He sometimes throws hn
4rms up in exsperation: “Ch no, oh no. What did I do>™ Hu
fasanaven with his effect keeps him at it

In correctung his crror. Kevin exgdores the system. discovering
new special effects as he goes along. In fact, the “mistake” leads
him to 2 new idea: the Rare shouldn't go off with the s but
should drop off the rocket. “and then the rocket could float in the
stars.” More experimenting, trying out of different colors, with
different plact ments of the ship and the flare. He adds 2 moon,
some planets | e rries out different trajecionies for the rocket ship,
different headings. and different speeds; more mistakes, more
standing back and adminng hss & olving canvas. By .he end of the
week Kevin too has programmed a space scene

Styles of Mastery

felf and Kewvin represent cultural extremes. Some children are
at hame with the mampulauon of formal objects. while athers de-
velup thewr wdeas more impressionistically. with language or visual
images. with atiention to such hard-to-formalize aspects of the
warld as fechng. color. sound. and personal rappont. Scientific and
techmieal fields are usually seen as the natural home for people like
Jeti. the arts and humanit -« seem to belong 1a the Kevins,

Watching Kevin and Jelf programming the same computer
shows us two very different children succeeding at the same thing
—and here it must be sawd that Kevin not only succeeded wn crear-
mg 4 space scene. but. bke jeff. he learned a great deal abow
<ompuier programming and mathematics, about manipulasing an-
Rles. shapes, rates, and coordinates. But although succeeding at
the same thing. they are not doing it the same way Each child
developed a distincuve style of mastery-—styles that can be called
“hard mastery” and “soft mastery.”’

Hard mastery s the imposition of will over the machine through
the implementtion of a plan A program s the instrument of
premeduated control. Geung the program to work 18 more fike
gettny to say one’s pieve” than allowing deas to emerge i the
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172 give-and-uke of conversation. The details of the specific program
173 obviouslv need o be “debugged”™—there has 10 be room for
— 174 changr.fonomdegmofﬂﬂnﬁﬁtyinmﬂmlogﬁixﬁgm—bm
175 the gual is alwavs getting the program to realize the plan.
176 M:mm-hmum:m.wnﬁknpahmwho
177 mndshckhembfummmmmemmmmly
{ 178 from thn contemplation decides what to do next. Hard mastery is
179 the mastery of the planner. the engineer, soft mastery is the mas-
180 myofthc;rn‘u:uythb,mforampmx.trymmmgdu.
181 let the overall shape emerge from an interaction with the medium.
182 Itis more kike & conversetion than a ]
183 Hardandnﬁmmerymlhmlhmmgiu&ndeuvi-
183 Strausy’ discussion of the scientist and the bridrur® Lévi-Strauss
185 used the term brwolagr, tinkering, to make a distinction between
186 ermximceutdlheximmofpnlhﬂmndemmfor-
v 187 mer is a saence of the absract, the lattes is a2 sciewce of the con-
188 crete. Like the bricolrur, the soft master works with a set of concrete
189 clements. While the hard master thinks in terms of global abscrac-
190 rions, the soft master works on a problem by arranging and rear-
191 rangng these elements, working through new combinanons.
192 Although the bncofewr works with a closed set of matenals, the
193 revults of combiming elements can lead to new and surprising re-

‘gi, sufts
196 Mastery and Personality

Computer programming is usually thought of as an activity that
198 impanses s stvle on the programmer. And that style 15 usuallv pre-
199 sumed to be closer 10 Jeff and his structured, “planner's” approach
200 than 10 Kevin and his open, mteractive one. In practce, computer
201 programmng aliows for radical differences m style. And looking
202 more closely at Jeff and Kevin makes it apparent that a style of
208 draling with the computer is of a piece with other thungs about the
204 person—his or her way of facing the world, of coping with prob-
203 lems. of defending against what is felt as dangerous.®* Program-
gmr mung stvic s an expression of personality siyle.

xQ07

b —

~UN ® Vs all compuier siems. oot all compuset Moguages offer & matens! hat o Sewihie
Hm emnegh lor dilferemes m stile w0 be exprovscd A oguage tuch as BASH does o make
Ha $teans s mhes e s entul resubis through & vanen of programming s ies Thes does nox
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For example. the hard masters tend to see the world as some-
thing to be brought under control. They place lintle stock 1 fate.
In child’s terms, they don't believe much in a rabbit's foot or a
lucky day. JefT is popular and sociable, but he likes to be comminee
chairman, the one whe controls the meeting. From the earliest ages
most of these children have preferred to operate on the manipul-
able—on blocks. on Tinkertoys, on mechanisms. It is not surpris-
ing that the “hards™ sometmes have more difficulty with the give-
and-take of the playground. When your needs for control are oo
great. relationships with people become tense and sirained. The
computer offers a “next-best” gratification. The Tinkertoy is inert.
The computer is responsive. Some children even feel that when
they master it they are dominating something that “fights back.” It
1 not surpnsing that hard masters take avidly to the computer. It
18 also nat surprising that their style of working with the computer
emphaures the impontion of will,

The soft masters are more likely to see the world as somethung
they need 1o sccommudate to. something beyond thesr direct con-
trul. In general, these children have plaved not with mode! trains
and Erectror sets but with toy soldiers or with dolls. They have
taken the props (cowbov hats, guns, and grownup clothes for
dresv-up) from the adult world and used them in fanasy play with
other children. In doung so. they have learned how to negotiate,
compromise, empathize. They tend to feel more impinged upon.
motr reactive. As we have seen, this accommedating stvie is ex-
pressed in their relational attitude toward programming as well as
in theft relationships with people.

Verv voung chidren find the computer evocative because it
seems to stand betwixt and between the world of alive and not
abve. The sprite. the computatonal object tht 15 there (o com-
mand on the screen, 1s also evacative. 1t stands between the world
of phyvscal objeuss and the world of absiract ideas. Ambuvalent in
e nature, it 18 taken up dfferenty by the hard and soft masters.
the hard masters treaung 88 oore like an abstract entitv—a
Newtonun particle—the soft masters treating it more as a

mabe BANIC ane lews adequsse 2s a compaiey language 11 mcans (As & provides & kows
atiratie matenal for ditferent saies of use 10 the Qumen S ol INe condstons were fght
fut & mate carmers of chuldren 1o form ven ddferent rebvonshvps wxh programming The
environnen dlkmed reedim e experment and the computer e »as desgmed o ge
turthee than mens m alkonmng for & dnerut of approsches
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RIS FROGRANMMERS: TRE FIRST GENERATION 107
physical object: a dab of paint, a building block, a cardboard cut-
out.

jrﬂmdnmollngospsiuaafotmﬂmm
thing span from his everyday life. He identifies with an abstract
peece of it m,mmw.mnu.mmmm
dmputhhﬂmhw&rmmmm.jeﬂ'
nﬁ.'l‘mammm.'mnﬁmmm.
Kevin did not objectify the sprite, he did not become the abstroct
thing—he took who he feels himseif 1o be and entered a new world
dm.mw.'lhmhm.mmw."
Idenufication is not for an instrumental purpose, bus in the service
of fantasy. .

MWMMMM&M&WW“
to capture what each of us intuinvely knows about him- or herself:
we are the same person whether we are solving an intellectual
problem or sorting out a personal difficulty. And, indeed. the
blocks we run mto, the wavs we achieve or avoid success in the
cogrutive and affective domains, often take us aback by their sim-
hmy.mnwdcﬁmlmegorhwdﬁcﬁhemﬂeuyhmﬂml
the fact that when we look at human there is a contin-
uum between what we see as ill and what we see as normal. The
underlying processes are the same for evervone; some simply suf-
fer from them more than others. Thus we come to understand
ouncives better by knowing what we would be fike if the strevses
of hic led us t0 a breaking poini. At that breaking point, our
“neurote style” would be tranformed into a disabling symptom.
At that puint, the style “takes over,” scverely imiting our ability 1o
cope with reality. Before that pomt, a neurotc style is imply a way
of approaching the world and of defending oneself agains: whar is
pamnful,

Shapiro describes an obsessive-compulsive style in terms that re-
call the relationship of the hard masters with their machines. He
speaks of the obsessive-compulsives’ intense and sharplv focused
auention and their interest mn technical details. Like Jeft who was
interested in onlv one thing when he Inoked ar the other children’s
programs (was there any new technical stuff?), Shapiro’s prototyp-
ual absessive-compulsive may listen to a recording with the keenest
wnterest in the equipment “bud hardly hear . . . the music.™*

On the other hand, Shapirt descnbes a hyserical siyie in terms
that 1ecall the soft master. When obsessivecompulsives are asked
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293 aquestion, they give a sharp and detailed technical answer. Hyvster-
24wy 1espond with impressions: their interest s giobal *  many

T 295 umes in connection with the mathematcs problems on an intelli.

296 gence test. hvmerxal subjects are unable © reproduce the pro-
297  cesses by which they armived at their answers .. .even if the
298 answers are corrert.”

299 wr apprusch w the world is profoundly marked by the wavs
300 we defend ourschves. Drfterent personality sivies reby on 2 charac.
31 terisuc set of defense mechanisms. Shapiro's “cbsessives™ reh on
302 selecuve inawention. rigidity, and radical simplification. They tend
303 10 see things in black and white. In their emotional lives the “hard
304 mastens” are praciiced in creating reductive models of the com-
305 plex. In their intellectual lives
306 they du s as well. In many wavy, the hard mastery’ black and whiyg
307 representations gf evervday lifc (Jeff 1alks about the friends he
SO8 doves and the fo he hares) are umilar to their formal.
309 ized representations of objeats. Objectifving and identifving with a
$10  _sprue or a puller or a Newtonian particle—afl of these useful sim-
S11 plificatons for doing science and for draling with formal sysems
312 —fit in with a tendencs to simplify people and events. Boch come
33 canb But of cuurse, Jeff's shvle of objeciifving and denifung
314 with vbyecy—with the gear of the bicvde. the sprite on the screen
313 —m eawer and more natural for some people than for others,

316 The “softs,” Shapiro's hywenas, deal with pam by forgetung 1t
31T os through an impressionntic blurring of sharp lines. They often
Ji8  have paitkular trouble and indeed balk at the very idea of what
319 they see as “reductise dentification.” Now for them the reducuon
X of the world into black and white or the sumplification of realin
321 through aburacuon. They can't idenufy with abstract paruches,
322 shey can onlv dentify with other persons. Not onh are the softs
2% less pracued in formal representaton, but for them such repre-
3 wentatons can feel threatening

8 In all of this, the computer acts as a Ronchach, allowing the
“ exprewon of what i already there. But it does more than allow
10 thr expreswon of personality. It is a comtructive as well as 4 pro-
I iecine medium. For example, ot allows “softs” such as Kevin to
12 operate 1 4 domain of machines and formal systems that has been
13 thoughi 1o be the exclusive cultural preserve of the “hards.” For
4 the hist ume Kevm could march smio a mathematal world with
I Bvsterical codors Hung ful mast.

\
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Mastery and Gender

i have used boys as examples in order to describe hard and soft
mastery without reference to gender. But now 1 is time (o state
what mught be anticipared by many readers: gitls tend to be soft
masters, the hard masters are overwnelmingly male. At Ausren,

¥ anmﬁzgmforgenluﬁmulﬁpawiththempumdmbmu
objecuvity altogether. They tend to see computational objects as
muousmdtxﬁknndnhumxhcmmwm‘sfomuhymw
a$ a set of unforgiving “rules,” but as a language for communicat-
ing with, negutiating with, a behaving, psychological enlity.

There are many reasons why we are not surprised that gitls tend
to be soft masters. In our culture girls are 2ught the charactersixs
of soft mastery—negotiation, compromise, give-and-tike—as psy-
chological virtues, while models of male behavior siress decsive-
t1ess and the imposition of will. Boys and girls are encouraged 10
adopt these stances in the world of peonle. 11 15 not surpraang that
they show up when children deal with th.= world of things. The gir!
child plays wirh dolls, imagined net as objects *0 command but as
chuldren (o £ ,-ture. When the bov unwraps his birthday presents
they are mas bkshv 10 be Tinkertovs, blucks. Erecror sets—all of
which put hartn the role of bulder

Thinking in terms of dolls and Erector sets. hike talking abuut
teaching negotanon and contvol, suggests that geader diflerentia-
ton 18 4 product of the socdl construcuon that determines what
toys and what mdels of correat behavior are given to childien of
each sex. Pyvehoanalytic thought suggests many wavs in which fo
earlier processes could have their role 1o play: stvles of musters
mav also be rooted 10 the child's eatliest expeniences. One school
of thought. usually referred 10 as “object relations theory.” is par-
ticularh rich in imag=s that suggest 4 relation between sivies of
mastery and gender differences

It portravs the infant beginning life 11 4 dosels banded relanion-
ship with the mother, one in which boundaries between self and
uther are not clear. Nor does the child expenence a sepatanon
between the self and the outer world."" The gradual development
of 4 consciousness of separate exsstence begins with a separatson
trom the mather 1uis fraught with conflict. On the one hand. there
is a dewre to return to the comfort of the lost state of onencss On
the uther hand. there 1 the pleasure of autonamy. of acung on

. N
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independent desire. Slowly the infant develops the sense of an
“objective” reality “owt there” and separate from the seif. Recendy,
there has been serious consideratin of the ways in which this pro-
cess may take on a sense of gradey. Since our earliest and mont
compeiling experiences of merging are with the mother, experi-
ences where boundaries are pot ciear become something “female.”
Differentistion and delineation, firt worked through in a sep-
aration * the mother, are marked as "not-mother,” not-

Up to mt the experiences are common o girls and boys.
But at the .. _ipal stage, there is a fork in the road. The boy is
involved in 2 fanusized romance with the mother. The father steps
in to break it ‘D and, in doing 30, strikes another blow sgink
fusional relstic:  1ips. It is also another chance to see the
for separation & male. This is reinforced by the fact that this time
the boy gives up the idea of a romance with the mother
rdentifying himself with his father. Thun, for the boy. separation
fmmlhrmolhctbmb:wd.minlmmhhp
pem twice: first in the of the original bonded refationship,
 then again & the point of the Oedipal sruggle.

Smce scparation from die mocher made possible the first expe
riences of the world as “out there,” we call it the discovery
of the “objective.” Berause the boy goes through this separation

SRR REARIBIZASANIBINIBELRL RS R2BEEIN

Anne and Mary
In the eyes of a true hard programmer like Jeff, his clessmate
Anne, also nine, is an enigma. On the one hand, she hardly scems

serious about the computer. She is willing to spend days creating
shimmering patterns on the screen in a hind of “moiré effea” and
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95  she docsnt seem (0 care whether she gets her visual effects with
9% -imjeﬁmﬂchﬂfynm}x&:ﬁymﬁmmdq'ﬁﬂm’wvﬁh

10l o go,” but Arme carries anthropomorphizring to what, to Jeff,
102 seems like extrenye lengths. For example, she insists on aaifling the
168 computer “he,” with the ion “It doesn't seem right o call
104 iz anit.” All the this 't heep her from getting down
105 serious She bas made some technical invensions,
106 and and the other male hard masters recognire that if shey
107 wantto keep abreast of the state of the art st Austen they must pay
108  atention to what Anne s doing. And Anne knows how to ke
109 advantage of her achievement. She analogires the spread of pro-
110 gramming idess to the @ame of telephone and enjoys seeing ver-
111 ﬁmﬂhﬂmwhﬂf.dmm%ﬁnﬁmm
112 exacdy, but | can recognize my " Jeffs grudging acknowledg-
113 ment of Aane's “not quite serious” accomplishments seems abmost
114 a microcosm of reactions 10 oc.spetent women in society 8% a
115 whole. There. 23 &t Ausien, there is )

116  sion. and smbivalence. Spprecitcion, incocpreben-
117 When Jeff talks with the other male ex about the computer,
118  they usually tafk “shop” about technical Annc, on the ocher
119 hand, likes to discuss her strong views about the machine's psy-
120 chology. She has no doute that computers have psychologies: they
% “think.” as people do, although they “can't really bave emotions.” e

1 it if you did a program.” When it comes to tachnica) thi he_
@sbem computer has an sesthetic: “1 don’t know if

1 would rather have the program be very complicared or very sim-

126 "

127 Anne thinks about whether the computer is alive. She seys th
128 the computer & “corwinly noe alive ke & aat,” but it is “sort of
129 alive.” it has “alive things.” Her evidence comes from the machine's
130 responsive behavior. As she types her insthcions ineo the ms-
131 chine, she comments, “You see. this computer is close to being alive
132 because he does what you are saying.”

133 This remark s reminiscent of the wik among the somewhat
!! yousger children who wese preoccupied wanh sorting out the com-
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135 puter's suus as a living or a not fiving thing. There is, however, a
156 M.mewm@qmm.m
137 win theoretical urgency. For Anne, they are both less urgent snd
« 138  panof a practical y: she has woven this way of seving the
139 computer i :ito her style of technical mastery.
140 Anne wants to know how ber work and to understand
141  her failures when they don't. But she draws the line between un-
142 demanding and not undersanding in & way that is different from
145 most of the hard-mzxer boys &7 a similar degree of competence.
144 For them, a program (like anything else built out of the elements
145 of a formal system) is cither right or wrong. Programs that are
146 correct in their generl structure are not “really correqt” until the
147 small ervors, the bugy, are removed. For a hard programme. Yike
148 Jefl, the bugs ave there 10 ferret out. Anne, on the other hand,
. 149 makes no demand that her be perfect. To a cortain de-
150  gree, although to put it too would be an exaggeration, when
151 she programs the computer she tresss it as a person. People can be
152 understood only incompletely: becsuse of their complexity, you
133 can expent to understand chem only enough 10 get along, as well
154  as possible for maintaining the hind of relationship you want. And
I35 when you want people to do something, you don't insin that & be
136 donr exaaly as you want it, but only “npear enough.” Anne allows
157 a certain amount of negotiation with the computer abou, just what
158 should be an accepeable program. For ber, the machine is enough

conpromise,
160 This “negotiating™ and “relational” style is pervasive in Anne's
4 161 work but is more essily described by an example from ber class-
162 mare Mary, another sofi-amstery programmer and an even
168  staancher lobbyist for the e of prosouns to refer 1o
164  computers. Mary differs strikingly Annre in having a soft style
165  that is verbaul where Ansde's is consistently visual.
166 Mary wanted to add a few lines of dsalogue to the end of a game
167  program. Her original ides was that the computer would ask the
168 player. “Do you want to play another game?” If the player typed
169  “Yes,” a new game would start. If the player typed “No,” the ma-
( 170 chine would prins out the final score snd "exic™ the program—thas
171 is. put the machine back into 3 state where it is ready for anything,
172 back to “wop level.” She writes 2 program that hss two steps. cap-
173 twred in the follon - ¢ English-language rendition of the refevant
;74 Loge instructions:
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176

177

178

lf adat-che-sser-tpes s Vs, ™ stavt o wew game.
UM&M'MMM@

As instructions to an intelligent person, these two staeements are
mwuqnanam.mm
“runs.” but not quite as Mary originaily planned. The answer “Yes™
wo&mthe"righ’bcblm.lmme.smhw*rmgmm
final score and exit, it is to type “No™ twice. Mary knew
this meant there was an “error,” but she liked this bug. She saw the
bemhavitulhmnﬁkqtnk.'

was behind the quirk? The computer is a serial machine;
& executes each instruction .ltgmupmlk‘ﬁm
nstructioss that tells it to wait the user types something. If this
soticthing is “Yes.” a pew game i3 marted up. If the user doesn't
type “Yes,” if, for example, he or she types “No,” the computer
does nothing excepe pass on to the next ingruction without “re-
membering” what hes come before. The sevond instruction, like
theﬁm.m!kxhemmuhunﬂthemhnqum
ﬂﬁng.hqdﬂ'thhmthhgh'h"mwhthemmdmp.

Now the role of the two "Nos™ is clear. A single “No™ will leave
wmmmwmmmm—mum.
hgfwlhemcrwqpem&ng.Mmmdﬁﬂng:hh
hlg.hﬂwhnhimmhutb&emmhn!ﬁ*h
tween a programmer like Jeff, who would not rest unsil he fixed it
and 2 programmer fike Mary, who could figure out bdw to fix it
but decides not to. Mary 4ites this bug because it makes the machine
appear to have more of a personality. It lets you feel closer 10 it.
As Mary puts it, “He will not take no for an " unless you
really insist. She aflows the computer its ids .mdblpp&y

. goes an 1o annther

program.

Mary's work is marked by her intcrent in lnguage. Aane's
equally marked by her hobby, painting. She uses visual marerialy
to creaie strasegies for feeling “close to the oachine.”

Anne had_hecome an expert at writing programs to produce
visual effects of and disappearance. In one, a flock of
mn&.mgmny. i at the horizon and reap-
pranmeuhuphamdﬁm.!aﬂlhehﬁdsmmrm;mlm
such as red, then disappearance and sppearance coukd
dnudbymemmmmm:mm"ngurﬁdm
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and “MTCOLOR RID" to make them appear. But since Anne wants
m&hmmmwmewvumd&eh&mp-
pearing with their original color i more
There is a classical method foy getting this done: get the pro-
gram o “store away” each bird's oviginal color before i
that color w “invisibie.” and then to recall the color when the birds
are to reappear. This method calls for an algebraic style of think-
g, You have to think about variabies and use a varisble for each
example, letting A equal the color of the first bird, B
color of the s¢ cond bird, and 50 on. Anne will wse this kind of
method when she has to, but she another kind, a3 method
of her own invention that hasa feel
She likes to foel thay she is there smong her birds, manipulating
them much in the way she can manipulate physicsl materials.

Annc’s solution. She lets each bird keep its color, but she makes
her program “hide it by placing a screen over it. She designs a
sprite that will screen the bird when she doesn’t want it seen, a shy-

be programmed to make an opaque shy-<oloved square act as 2
wreen.

Annc-pvgrmmslcompmer but she is thinking like a
pasneer. She is not thinking about sprites and wariables. She is
thinking about birds and screens. Anne’s way of making birds ap-
pear and disappear doesn't make things rechnically easy. On the
contrary, to manwin her programming aewbetic requires techni-

¢ The xiea of & xreesed hod cuabes soumsal wer of & feaeste of the swnem where
me 10g obyects are Dl 0wt of sreen spres. each of whad o be of a8 » mcbele
framee abous Aalf se inch square mnﬂ?mmdﬂ-:rn :u-uﬁ
& fefl and Koy s rockes shy are made v pcmng sprees bn wie 0 & bge
pusisre Anncd berch are small mough (o b drawn on & sagie e Mer mnouon

congted of owng (w0 tone for the sreen. one for the bad) asd
on top of the ccher © Mw*ww.m&nlﬁuﬂ wie. To
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and softs. Anne responds
Her work with them is intimate and

To  seened up differenty b
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phrase “the genderization of so-
our culiure defines as the sdentific

Eveln Keller has coined 1he
ence.” She argues that wha
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CELE MOOEAMKTNS: TR FIESY GENERATION 117

60 design of a new rogramming lsnguage. She expresses her seme
e gg of difference with some embarmsssment.
—— 1 know thas the I work wish think I am crasy. But we will
a3 be on & txg progrem and I have & dream shout what
64 the program feels like inside and somebow the dream will help
‘e When | work on the system | hnow that to everybody eiae it
67 iooks like ' doing what everyone el is b I'm
R Mpnwhdynnnﬂm:dmﬁyhmi rest of me i
69 whast the components It like duoing ny por-
70 m&mlm&m
k4]
Shelley is a graduate gudent in computer science who correct
72 me sharply when I ask her when ahe got interested in electronics
73 and machines. “Machines,” she responds, 1 sm definitely roc into
;; machines.” And sbe is even less involved with

’

TRELBRLRBRZIRET BR2BIALII

speaks of frustrative with the way science is usually done: “If you'd
anly just let the ma tevials speak to you .. . In an interview with
her biographer, Evelyn Keller. McClintock described her sudies
of neurospora chromosomes (so small that others had been unable
to identify them) in terms that recall Anne's relxtionship with the
birds and the screens. “The more she worked with the chromo-
somes, the bigger they got, uniil finally, ‘] wesn't cutside, | was
down there~1 was part of the systerr.” .. . As ‘part of the system’
even the internal parts of the chromosomes become visible. 1 ac-
tually feht as if I were down there and these were mv friends. =
Keller commenty'that MoClintock's “fusion” with ber objects of
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msdyi-mhx‘ experienced by male sclenthis. Bwt

McClintock was able o exploit this less distsnced model of scient
thought, far from the way science was discussed in the 19308, more
fully, visidly, and less self -<consciously, because she is a woman. This
is surely the case for the girls in the Ausen dasrooms. Their
artistic, interactive style is cultuiafly sancuoned. Of course, with
cﬁum.aintbelmwwwu.tbehmddivhimmurw.
Some girls are hard masters and | tock a boy as the first
case of 3 soft master—Kevin, who did not see the sprites as “out-

side” but who is right there with them, who bimeelf a
;m*mmmwp.mwmm with
Chﬂdmwwtmgwhh are a nyicvavoem for the larger

computers

world of refations between gender and acience. Jeff took the

as an object apan and in a world of its own. When he enteres' the
sprite world, it was to command it better. Kevin used the sp-ite
world to fantasize in. Anne does ing more. She moves { i~
E ,” further in the dir -
uon of seeing herself o in the of the sprite, further inn e
direction of seeing the sprite a8 rather than abstract
When Anne puts herself into the srize world, she imagines herself
1o be a part of the system, playing With the birds and the screens
Saence is usually defined in the terms of the hard masters it is
the place for the abstract, the domain for a clear and distine sep-
aration between subject and object. 1f we accepe this definitic 0, the
Ausien classroom, with its male hard masters. s 3 microce v of
the male genderization of science. But what about Anne and Mary?
What about the other girls like them who are exploring and mas-
tering the computer? Should we not say that they 100 are “litde
scientists™? [f we do, then we see at Austen not only a mudel of the
maic model that characterizes “official science,” bit a mode! of how
women, when given a chance, can find another way 1o think and
talk about the mastery noe simply of machines but of fonnal sys-
tems. And here the computer may have 3 special roie. It pro-
vides an entry 1o formal systems that is more accessible to women,
It can be nego*rated with, it can be responded 10, it can be psychol-
ogued.

The computer sitson many borders; it is 3 formai system that
can be taken up in a wav that is not separaie from the experience

g ylhudf. As such, it may evoke unconscious memorics of obyecs
P
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—vem 187 that b
138  self. Thewe
1o oy they embark on the explorasion of the
140 remain attached cven s on
T 141 world beyond the naraery. Prychoanabwsic theoriss cxll these ob.

jects
145 the chid’s closcly bonded relatinnship with the mother and his or
144 her capacity to develop reistionships with other peopie who will be
145 experienced as separate, sutonomous beinge.” They are experi-
148 enced 53 an almon (nseparshie part of the infant and the first not-
147 me pomsession. As the child grows, the acrus! objects are discarded,
148 but the experience of them remains diffused in the intenve erpe-
149 riencing throughout lif= of an space. Music and refi-
150 gows share with carly transitionsl objects the
151  quality of being felt simulianeously from within and from with-
152 out.* Sa do creative moments in science snd mathematics.
158 The idea of “formality™ in sclentific thought implics a separate-
154 new from the fuzsy, imprecise fow of the rest of reality. Bt using
158 afwmdwmnuﬁvdy.mdnﬂm,bwnﬂh.mu
156 1o be interwoven with the sientit's most intuitive and
157 ! thinking. In other words, it has to be mastered in 2 soft form.
158 So. in addition to suggesting a source of the computer's holding
159 power, women's relztionships with computational and the
160  den of the transitiona) objecs may Buminate the power of
+ 161  formal systens for people who are in rhe closest contact with them.
|88 Even for the hard mastery, the “feminine™ may be the glue that
bonds.”
164
168  Mathematics for "Softa™

166 Mary of us know mathematics only #s an alien world designed
167 by and for people different from us. The story of a third-grader
168 named Ronnie r.ay be a portent of how computers in chikdren's
169 lives can serve as a bridge acrow whas we have come to scceps as a
170 m&undﬁﬁfwm.nh&emmmm
171 Kevin, building this bridg » depends on the ability to identify phys-
173 wauv with the sprites on the computer screen. The accessibifity of
173 the jormal symem depended on its having hooks in the world of
174  the sensual,

175 Ronnie is cight years old and black; his family has ~andy ‘
i moved 1o Bosion fiom a rural town in South Cagolips. H . comes
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less precive and inflexible. He is working with 8 program called
“"EXPLODE." In this the thirty-two Logo sprites are
mmmd%umwmm.m

the screen-—~20 that as beginning you see only one sprite, the

and the cycle repeats, effectiva dance of color, 10
whith Ronnie responds by dancing, too, and making up lirtle
songs to accompany the pace of the explosion. Bur unlike the music
ouhhndb.thcbeud‘dxmmrdmmhm.m
psmdthmhmwwdm
and timne. At speed forty, the spead a1 which the balls are set when
he meews the the talls go halfaay o the gdge of the
mm_mmmwmmmamw

" balls. He éxperiments with the different effects he caa schisve by

pressiseg the “home™ key before the bails have come to the end of
their travels. When he does this the bafls travel 2 shorrer distance
and he is able 1o speed up the cyce. He carvies this kine of investi-
Ranon to s limit. The effect is 2 multicoksred pulse at the center
of the sgreen But finally Ronnie n dissatisfied with the new pule
effect, which he calls “drumbess.” He wants the dance to be “per-
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Al of these are tried and ¢ wir effects intently observed. Nor does
he know bow to change the “time veriable™ that instructs the balls
to fly out for a giver: number of seconds and then return to their
w?ﬂm.lwﬂ%no&dhmmm%mmm

ing to the new rhythms, and then back to make further
cmmwmchemﬂmm by changing one or
the of the varisbles. Eventuafly, Ronnie brings the

program
under control. He has arrived at s combination of speed and time
mmw"um.mmmum.mdm.

through
of activity: sitting sill a1 a desk, Alling numbers into squares, ma-
nipulasing equations on paper. Some people like this kind of activ-
sty. Jefl, the master-planner computer expery, Joves is—because it
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s ruct red, bevi - - of its fine derail, beviase it imposes an order
by the manipula:-on o . ules and the adherence to constraints. The
difference betwe. 1 ¥ - nie and Kevin and 2 child Hke Jeff, who
tnﬂymm:rhenpmofnbodmub.hmdmplymd
“numnericl ability.” It is someshing more general, & difference of

personality.

The conventional route to mathemarics lest ning closes doors to
mmychmnﬂmcMefmdnhnngeotheuﬁmh
HovemeTy, intuition, visual impression, the power of words, or of
3 *beat.”® In scme small way tha: may prove important to our
cukure & a whole, mmmwmdmm

Tanys sad s World of Woeds

The computer put Ronnie in contict with 2 mathematical expe-
rience. For Tanya, another biack student, it medixied a firm expe-
mence with writing.

Tanya's fifth-grade schoo! record looks bleak: it reports that she
can't speil, can’l add or subtract, doesn’t write. Lt gives no hint of
what is most striking when you meet her: Tanya has a passionate
interest in words and the music of ‘lgobyxhewwddd!e
Lord. the word of the Bible. If you tre deep down Ehly @hoss
andyoum:ptakmmthemngb:dacodhnspokuhmugh

-you. you harken 10 the word.” As Tanva speaks, she wraps herself

in a rich world of language. She speaks of apoctlypse, sivation,
and sin. “You think that just because you get burned by fire, that
you know what fire is, but it ain't ke that honey, because when
you go to hell, you gonna burn, you gonna burn, you. gonna
burn . . " The school linguage of readers and workbooks and sam-
pic sentences Gannot compete with Tanya's owing, tumbling dis-
course. She savs “school is not a good place for my kind of words.”
In fifth grade, her teachers, converned that she had never writ-
ten anvshing, tried to get ber 1o “write™ by asking her w0 say sen-
tences .. ¢ people she knew in order 1o make a “stosybook.™ The
teac - : wor d recast each sentence to make it grammatical. Tanya.
sent - 2y ut ruining the now “perfect” sentence with her “ugly
handw. -.:4." would not even (ry to write out the sentence in her
own hand. The teacher did the actual writing. Tanya drew a pk-
ture. The compleied storvbook project comains five sentences.
cach a texcher’s representation of something Tarya said. A tvpical
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entry from the fifth-grade sorybook reads, “Dy. Rose is my dentis.
1 was his first patient.”
hm&mwmm'm»ﬂnTm
instant “feedback,” but what she heard was instans The
storybook became & badge not of success but of faifure,
tess than -~ “Writing,” then, was exposing oneself
m‘-wmmwm#mh at the
beginning ‘grade. The room Tanya
ined; she would only work with the computer she called “Pecer.”

1 thought the computer was gonsa be She some licde aniol,
some Kitle tiny animal, you know, fike these finte toy animaly. 1
Mkmmhmd”nhﬁ.mjﬁlpﬂl
knob and it says something to you. | thoughs it would talk. Say

Tanya's first program got Peter to “introduce” himself:

TO wito
MUNT [MY KAME i$ FETER]
™p

all text off the screen. And she discovered the delete hey. the hey
that “erases” the last character that has been typed. For Tanya, the
discoveries were 23 if magical: any lester could In: deleted without
e of mess; anything written could be correcied, and then
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printed a3 ddily as a book. This girl who had pever written defoce
mMu&emnﬂWaMMmlM
sentence unti] it was exactly o ber Gking. She ended up with a

ponss’
DEAS DORES NOW AZR YOU BXING UP [V MEW YORK. | MOPE § Wits
HIE YOU IN TIE SI%MER. LOVE TANYA AND PETER.

MMWT&pﬁdyﬂﬁy-ﬂwm
was writing. More letters poured forth and then stories about rel-
atives, sbout prople she had onee met, sbous classmaces and teach-
ers. Tanya wrote stories about dixssmates she had been afraid to
speak 10 and the presentstion of ber ketters became firm acts of

M’lWﬁhhmli&Md
the most driven programmery and the most dedicated players of
vﬂwm&emﬂh&tﬁmhnﬂ&hmh&e

wocls assigned for 10 work with the corputers. Tanya

a personal with Peter. She introduced Peter 10
visitors with the wito procedure, would sy fike “Take good
aare of Pever™ when she loft for the day, signed his name
slongside hers at the bottom of completed letters. On one occasion
when another mudent got into the dmﬁmaadm
down a1 “her compyter,” Tanys threw s . The teach-
u’:ﬂﬁw&nhmm&mw
ber rage. She did not want the computers o be identical. She
wanied Peter o be special, differens, more than a thing, if not
quite 2 person.

What was cause and what effect? Did the power of Tanya's rela-
tionship with the computer come from ber repressed desire to
rmwdidthemymdthemdbukwﬁqmm
come from the special emotional force of a refatinaship with a
computer? In either case the computer medisted a transformation
of Tanya’ relationship with writing. When I ssw Ber two years
after the end of the research project that had givea her access to
Peter she was sill writing, indeed she hsd come to define berself§
as a writer. Most of her writing is poctry. “I get my poems from
looking at people,” Tar. /2 tells me a3 she reads me her “favorise
part” of a binthday poem she has written for ber mother,
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Cold 0 a roching chair

Wasching Martin Luther King's memories go by.

Sating here velling Sack and forth

Like an old grandmother with s toothache

You're boved stiff because no one’s there 1o ser your need.
You're just roching sway Eke an old grandmother.

Moxt children learn to write with the most imperfect of media:
their unformed handwriting. For most it does not seriowsly stend
in their way. For fanya it did. She is fiercely proud of her
mH«duhesmmvfnﬂyMHuhrhnm

“You tell & chikd to go to the stove and & might, but the child will
a2y, “Ma. you didn't tell me how o get o the Sore. § don't know
how to get there.” Thats the way it & with computers. Like
teaching & child. But when vou teach e child you remember it
too. When you are with a computer you know the whole ume
what you are ssving. You have it mside your ear. When you are
. using your fingers t0 be with Prter, using emotions with the
computer

Tanya identified with Peter's learning. It was hers. She hegrd it
inude her “ears,” felr it in ber “fingers” and “emotions.”

Tanya continued topwn:hwmr’;dnfmnbempmermm
longer available to her because developed a strong encugh
xea of herself as a wrirer to find means of practicing her ant with-
out Peter. She has developed a stylized calligraphy that makes her
own handwriting more sccepeabie to her. And she often persuades
a wacher to uke dicmtion, but now, on the mode! of Peter, the
teacher is not permiited 1o make “corrections.”

‘,'Pa
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When Tanya ized Peter she created a demiper-
soq, a “litthe animai” that play the role the ceacher had played
when she made the storybook. The teacher wrote down what she
said. So would Peter. Bmunl&elheﬁmnmber Peter was a per-
fect uribe. He Tanya creating something not
ugly. bant he bermdonbybcndf without humiliating
corrections. 1t was in gratitude that Tanya signed her computer
Rories “written by Tanya and Peter.” The compaster was & gentle
collaborator. It aflowed Tanya to disassociate writing from painful
seif-exposure and freed her to use writing for seif-expression, in-
deed for seff<creation.

As Tanya graduates, the schoal litwary accepts her gift of a vol-
ume of her poems. For Tanya, the presence of her in the
library marks her first j ip with a larger culture. one that
begins with t..¢ school and beyond it. In other cases, chil-
drev: use the computer in an effort to break out of more limited
kinds of isolation.

Computers and Cultursl Divides

Children like Kevin and Ronnie tend to be afraid of cechnical
objects and develop negative relationships with science and math-
ematics. As they grow older. they become more defensive. An early
computer experience might make a difference. Unlike arithmetic
and school math drill, the computer offers a glimpse into the aes-
thetic dimension of mathemstics and science. And, unlike arith-
meti and school math. it provides an expressive medium to which
soft masters are drawn. Whether or not they go on to excel in
cmnpuumzl.muhem:al oradennﬁcnudmnmope;?uzr
tion. But they heve & point of entry, and they will not be
chised in a vorld where computers are increasingly part of
everyday lif~. They will not feel that all of that belongs to other

kinds of people.
Walls are breaking down on the other side as well, In the year
that | followed his progress, Jeff had a master plan—making a

MWMMMMMMMM
sequent explosions, and the disintegration of an enemy ship. Jeff
kept the structure in mind as he sought ways 10 achieve particular
effects, assimilating what he needed to know (for example, about
Canesian coordinstes and their implementation on the computer)
to realize a not-yei~complered pan of the whole.
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the plaving field “10 show him some moves” that need to be incor-
pmudmd:evidmnm Michae! in turn shows Ralph his roost
M.mmmmmmwammﬁ
and making 2 kot of money.” They stan 1o have lunch together. to
wlk. It curns out that Michael does have samething to offer, and
not just tips. Ralph tells me, “This guy is really into
scence lme:nhetm aboust sdence fiction.
AHdnSmMAndmbemwuﬂ' He ia giving me all of the
really good sud¥ 1o read’ “ They don't become dose friends—Ralph
siill has his world. and Michasl doesn fit into ir; Michael ail! has
mmmwmxmmw-mmmmp
t0 a sience-fiction-movie marathon, they work on their game.

Sunley and Ben are in the same fifth-grade class and have been
together at schoo! since first grade. They are friends at a disance,
but belong to two different workds. Staniey is another math whiz
and always has been. He is the child of academics and describes
himself in terms of his technical interests. He has been fixing radios
since he was five, is deeply intererred in electronics and circuirry.
Hewantstobe a mhwynwhenhmnp.mdhnm
are “wchnology “You get to learn the Instew stuff abow
uuchmumdabw:mnemnuﬂ‘puw@mdmkm
anywsy.” Ben is in the “other™ culture, 3 dancer. When school is
over he is off to dancing lessons ur rehearsals. Ar efeven years oid
he is aiready a professional.

Staniey and Ben developed a collaboration that closely paralicted
Ralph and Michael's, in this case to produce 2 program that would
choreograph a dance of sprites on the screen. Each collaborator
brought to the tash something the other disf nos have. Ben brought
his sense of form, of movement, and his already well-seocked rep-
ertoire of dance routines. But to translate these for the computer
required Stanley and 1.is repertoire of programming tricks.

It is mriking, and it is sad, that elementary-school classrooms
scem to be microcosms for the kind of “splitting™ thas divides the
adult culture. Walk into these dasses you see the humanists
types and the intellxxtual types. All too often, you see thein having
very little w do with onc another.

What really matters is not what choreography rubbed off on
Stanley o the mathematics that rubbed off on Ben, what sports
knowiedge rubbed off on Michael or the programming tha
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rubbed off on Ralph. What masers was that each child came, if -

ool & litde, w appreciste snother sesthetic. Michae! and Stanley
100k several steps beyond Jeff™s “nothir 1 new™ resction o Kevin's
space shuttle. Ralph and Ben raw thay mathematics could be per-
sonath relevant. When projecied onto a future in which computers
will be everyday abjects in the lives of mow children, these interac-
tions could be a portent of new undersiandingy in our culture.

Gesting Stuck
The lives of all the children we have met 50 far seem to have
been enbanced by their contact with Bun for some chil-

dren the computer seems to close as well 83 0en doors. Jeff sid
the compurer was “the most thing in my fife now,”
but it was not the caly thing. There are, bowever, children whose
involvement with computen becomes couseming, almost exclusive,
There is 2 narrowing of focus. a decreasing degree of participation
it thet activities.
Hemyimachﬂd.ﬂewahmammhd&!bt
met computers and learned 10 program. The computer did not
creae a problem where none existed, but he is an example of &
kind of child for whom the computer may reinforce parterns of
mm?mawm.mﬂdmmww
expense of the development of relationships with oth o peo-

The Austen School has two students who have taken on puhlic
identitics as computer “whizees.” Jefl, whom we have already met,
s onc of them; Henry s the other. Henry
comparing himself 1o Jeff, whom he considers bis rival. Henry is a
small, unathietic child. He is awkward, tense, and seif-absorbed.
Whenever be came upon MIT visitors it was with an agenda. With-
out even saying hello. he would request some piece of sechnical
information, something that “Jeff doesnt know.” When we began
to teach him about how to use » and y coordinases in his 3
programming. he commented, “Oh yeah, 1 mw Jeff do I
could do that | could do anytking.” His sense of befg in competi-
tions went beyond bis relationship with bis primar - rival. He de-
fmedhimeu'ndmmubekmhmdudrpbwbh
pecking onder. He saw himself a3 the bext in compauters, and
was going (0 do everything to heep this place. He knew that the
other students saw him a3 an expert, and he
He liked being in the imelight.

i
é
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s I CROWING UF *ITH COMPUTRES THE ANSTATION OF THEX ARACENEE
131 Henry knows that the limelight depends on kis staying in a po-

—m— 132 sition of clear srity by di techniques;
. 138 in the sooial dmmummmw
134  his position by trying to control the dissernination of ideas. For
135  example, be credits himself with having discovered the Logo in-
136 wsructon that changes the design of blank-space character.
~ 137 This creates a dramatic patterned effect by repenting the chosen
: 188 design in every empry space on the soreen—inciuding the spaces
138 berween words and at the ends of i fines.® The discovery
140 made him famous, but regrets. He toproached himeelfl sev-
141 eral times for baving 1old other children abou his discovery, say-
142 ing. “It's really spreading around, but we are o bald it
148  down.” "We" refers to the small p of experts Henry con-
144  siders worthy of this knowledge. can appreciste ft. Ne divides
145 the culture of Austen programmens info “us” and “them . The best
146  discoveries are somehow violated if they are put into the hands of
147 the “thetms” who can't appreciate their technical ingenaity but who
148 use them simply 10 achieve pleasing visua! effects.
154 Henry's growing-up toys were machines—an old air conditioner,
133 disarded radios. wpe recorders, broken blenders—which be pa-
156  nently disassembled and put tack togethey. He pever found other
157  people to talk to about his discoveries and grew up pretty much
158  alone. Alone. he made inventions. He daimed 0 be inventir,
159  things all the time, but wiven we visited he was particularly exci
160 about two of them. One would give him access to free games of
161 Asteroids; the second. he hoped, might make him a millionsire.
162 Henry told us abma the Axeroids invention. He says be is such
168 .mmnmwmmmmd&mmu—\
164  free game one day as he was making his rounds to the ma-
163 chines and colieci the coims. Henry savs he the owner
166  inutiate 3 free game by pushing a lever inside the machine. The
167  imagr of the lever stuck in his mind. One day while playing with
168  some pacemaker magnets that a friends cardinlogist father had
169  given him, he notced that an suracied paper dip itself became
170 mugnetized. If magnets worked like this, couldn't he wse a magnet

-

49

!50 * An apparessh W acreen s acyaih filled wch avvsible ™ chnactees. the e .
1% mﬂm\Mbwmth*M So of e cherxuy » o
152 bavr 2 s adic frrm—ynd thn s wha Hean decocered bom 10 do-—the Black parn of the

1y swreen iosamis filf op wxh ¢ sing efleo ored be the repecoon of the s farm
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on the “owside” 1 pull the “inside”™ Asteroids lever? The metal
casing sround the ;ame wouldn't be as impediment. To his mind,
it would only kim out,

It is hard to tell if there reaily is an Astevoids invention. What is
imporunt is thay Henry's fantasies sre about making mechasical
mm-m-unummwwwmmwm
tion was more abviously fanciful. This is one that he woudd fike to
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Henry was awkward with us, an the playground, snd in conver-
sation with other children. He was rude, or embarrasacd, or with-

dravn. Not . it was at the that he relaxed,
Here be wma in comrol. He rapidly, pronounced
every lener, number, and space of the code he

His programs were very long, very and wrinen in a way
ouly be could undersiand. When people try to make the'r pro-
grams understandable, they divide them inwo 2
(smafler that scyve the program) and name them
in ways that indicste their finsction. ‘s style was to bypass this
kind of in order to cyeate a habyristh of code. Making
them esoteric made them private. them made him
sole owney and him 0 Kis advantage over the ather
children. often unnecessarily compli-
cared. aiso made them srem . Dot just to the other children
huwamdqru.ww.ﬂe whatever incressed

his sen. ¢ of dealing wish terribly complex snd arcane things.
Whenever he could, be increased the “automaticity™ of the com-
puter. e tried o make it even more "slive.” For example, he wrote

a special-purpose program tw give him quick scress to the editor,

hempyed.ddngtbemkvd«fmﬂnkywthm NHe

scemed to want to confer a3 much a3 powible a sense of aiono-
mous existence on the computer. This gave him an empowering

Fm&ebudmr&clqmdmmﬁgmm-
ton. imposition of will. and clarity. For the soft they are i
tion and identification with the object. Hensy hos a bybrid
many ways he is like 3 hard maser. He revels in technical detal,
he takes pleasure in imposing his will over the machine. But, for
him, the keynote of programming is not darity but magic. Jeff
wants his programs to be clear 5o that he can share them and be
famous. Henry wants his programs to m«hﬂm
ous. The gaal is the creation of a private
dearly in his labyrinthine code. He expresses it clessly, H'Ieuob
viously, in his relstionship with powerfid programming ideas. Both
Jefl and Henry asked us to expizin the use of Cartesian coordi-
nates. Jeff was looking for an understanding and illumination.
Henry was for & magical speil. mmﬁm]cﬂn
the effecx tha unfolds following a process whose logic he has set
up and worked 10 make transparems. The discovery for which
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233 Menry is proudest, his transformation of the blank character, pro-

T 234 duces an instantancous and dramatic effect. It source of power is
233 buried deep and hidden within the machine. When be gives his

, 3% command. be is releasing a force, lnvoking ks personal, magical

power.

258 When hard masiers meet the idea of “structured programming.”
using restud subprocedures to give prograns a irapsparent, hier-
nthulmthqmnmed.my!mefqndlmdmu
programming a3 a techoique, but they don'y particularly t
Namyfgmuwhydmmu&dnnﬁ
m.Hm'\mwmh&demd
tmmediacy. He by nore of the hard master's distanced siance
towar d his creation. Like the 10ft master, he is in there with
the sprites. Indeed, Henry's wuy of identifying the computer
goes far bryond anything that we have seen soft masters do. Be-
computer. Prople and powerfii emotions are threars. Seeing one.
self and others as controflable machines b a way 1o be safe. Recall
Henns fantasy of building a person out of lights, a pervon: he
could controd.

Henry didnt like walking about feelings and dlaimed not to re-
member any dreans about the computer. But one morning, after
a long nterview, be voluntrered a dream i which he had to match
wits with an evil rival, equally skilled in the mysteries of the ma-
chine. He came to the school one night, and afl the windows were
broken and ail the computers except one were gone. He gave the
ITMIUCHION “TIAL BACKGROUND SITCOLOR :SLACK,” an instruction
that dramatxaih leaves colored shapes huminescrnt in black space.
and the message “vou ARL GOING TO DIE” appeared on the screen,
Then a riddie appeared that forced him 1o “match knowledge
sbout computens” with the man who stole them. Honry won, got
the computers back. and got to take one home. “Then | became 2
hero at the school.” The dream was about mastery, mystery, dan-
§vT, and winning the sdmiration of others for solving a puaale on
which life and deash depend. Hen retated by
It @ interesting to compare ry's dream with one ]
Kevin, the artistic soft master. Kevin's dream involved the same
ntructon o wm the background color of the display screen 1o
black, but, in comtrast to Henry's dream, there was no danger. no
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threat, no marching of wits. The dream was imply about the com-
pster wanting i3 turn o give instructions, consistent with Kevin's
“conversational™ style of negoating with the machine. The com-
appesred 1o Kevin with a broad smile on iy face, It spoke 1o
Im: “TELL SACKGROUND SETCOLOR :8Lack.” [t was not clear whose
background was changed by the command.
In general, the pre-ence of computers dor not lead children
Mdpﬁn'mnuxmmm“mw
context in d‘_ﬂummml e
Just as for JefYf and Henry's style of relating to the ¢
puter is illuminated by a comparison with a dinical category, in -
case, the idea of a schiroid style. This wtyle has its roon in infa:
and early childhood. It hay its roots in & crisis not of sexuality tan
of what psychoanalyss Erik Erikson called bosic trust: the funda-
menual coafidence that there is a constant and a caring other, that
“when [ cry | will be fed.” In the absenoe of this trusz, the process
of differentiation of the self from the mother is fraught with con-
ﬂin.'l‘hechﬂdgmupvi:hminpﬁcd;:uof . There is a
freling of emptiness and a desperate nerd other people tp give
a sense of bring there,
The lack of trust that causes the problem blocks its solution. Nos
dcsrkrpémmdmnu!m‘ngagoodmdwmdhmgroftk
mother creates later difficullies in relating to anvbody in an inti-
matc way. The early experience of love rejecved is transformed
tnto rage agxiny the other who frustrates and terror of the other
to whom one is 80 vulnersble. There is fear of relationship, fear of
bemng rejected. and, since one feels like nothing, fear of being
swallowed up
Thes 1 the description of 3 paradox: 2 tervor of tntimacy and a
terror of being alone. When people are caught in this position they
use a range of strategis. In their fear of intimacy, they flee toward
nait feeling—being depersonalired, froren, numb, spiit off, lost in
abstracugn. lost in battles of ideas and great principles. In their
fcncﬁmgam.mﬂmm-Mvmmunmd
athers. They wani to be admired. But since they do not feel them-
seives to be true sclves, the only way to gain admiration is by ma-
nipulating appearances, by magic. This is Henrys paradox and
these are his sirategies.

A culture expreses its ensentual conflxcts in s dominani psycho-
patholognes ™ Hystena, w8 ongins in sexual repression, was the

(R}



;i
i
z
i
:
%

5;2
d
!
g2
I
i

R EET T EE S P E O E A T
;
3
-
g
1
1
g
:
3
g
)
]
E

BEST COPY




811

158 GROWING UP WITH CONPUTERS! TIE AMEMATION OF TEE acsmd

'
375 im0 a lifetime career. There exists @ waiting of master
$76  programmers that he can join—a cukure reinforce and
$77  reward his exclusive involvemtent with the ine. The interactiv-
37 i of the computer may make him feel leks alone, even as he
379  spends more and more of his time programming alone, There > a
380 mm&em-ﬂwﬁnhhhwﬂdmm
881 Mon children of Henry's are involved with mastery,
testing theyr competency. But . 23 81 most children
sirike & balance—the i [
things with people where the Tesalts ave never as clear. The com-
$83  puter is a powerful medium for playing out the intease desire to
g win that is at the center of Henry's preoccupation. The danger is
588

that its challenge will be 5o sedurtive that he will play and replay
winning to the exdlision of more compilex satisfactions beyond it.

Mr. Beown. Thank you very much, Dr. Turkle.
We will go ahead with Dr. .

STATEMENT OF DR. FREDERICK H. BELL, PROFESSCOR, MATHE-
MATICS AND COMPUTER EDUCATION, UNIVERSITY OF PITTS-

BURGH, PITTSBURGH, PA

Dr. BeiL. Mr. Chairman, ] appreciate being asked to come here
to comment on the specific needs of teachers and how these two
bills might or might not meet those needs. '

With your permission, I will deviate from my prepared paper
and discuss some related issues.

_Mr. Brown. Without objection, the full text of your statement
will be included, and you may deviate as much as you wish. And
Dr. Turkle, the additional material that you wanted will be made a
part of the record after your statement.

Dr. BewL. | was asked i y to comment with respect to my
perspective over about 20 years in working with local school dis-
trictsandteachereducation%gmms.Andalsosomeoftheles-
sons that we learned in the 1960’s and 1870’s with respect to using
computers in education, many of which I think have been forgotten
with the advent of microcomputers in the schools.

I think that in both of these bills, particularly in the bill i
with computer literacy, that teacher education has been
Onapumlyquanﬁtaﬁvebasis,theremabouttwosmallpam-
graphs dealing with teacher education.

On a more qualitative basis, with respect to what I know is a
budget estimate, $120 million was estimated in the budget with re-
spect to teacher education, and in the descriptive part, all of that
money was allocated to stipends. )

Now, I realize that that was not a hard and fast budget, and it
does say that the needed funds will be allocated. However, there is
no indication as to how much these funds will be.

I think that in one sense, the computer literacy bill, especially
with to the hardware—in fact, primarily with respect to
the ware—may be too much soon. I am not sure that
schooldistrictswillbeabletoahsorbandpmperlyuseandpmper-
lyeducatetheixjmherswiththiskinddmﬂuxofhardware.

s |
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Depending upon the most current data, I would estimate there
amgorgbably t 500,000 computers in the schools. I believe the
350, 5t%urewasroughlyforlastfall.Sobyue::tfall,lwvill
assume 500,000, ' '

So this bill will nearly triple the number of computers in the
schools. ‘iAlso, this may be toodsoonthfcausesthe computer technolo-
gy is evolving very rapidly and in next 3 years schools
end up with a great deal of hardware that is quite outmoded 3’3
res&ect to new technology.

ith to the bill concerning the National Software Act, I
think that ill is a little bit too late. I think that 4 or 5 years ago
there may have been a need for that, even 2 or 8 ago. But I
think that at this point, the publishers sre izing what the
marketisandwhatisneededandltlﬁnkthatﬂﬁswﬂlpwbabliol;e
done through private enterprise and cooperation through school

In fact, the publishing companies right now are on the verge of
in ting computer-based software with textbook series, and

mprimaﬁgrusetheirtextbookasthemainsoumofmateﬁf
"1 that ‘textiook has th it, they will also

at computer programs with it, 1
use the computer as well. I would like to address also not
only the needs of teachers, which I have done in my prepared state-
ment, but the needs of the children and adolescents who will be

Based upon past histo , I asked myself the question, what do we
do well at teaching? we do fairiy well at teaching facts, skills
and concepts to students.

Weeandoevenbetterwithappmpriatedrillandpmcticasoﬁ;—
ware. But [ don't think that this is where the computer has its real
im or its real potential in the schools.

t don't we do very well in our school systems? I think the
thinﬁgthatwadonftdoverywellinteachingmthosethingsat
the higher cognitive levels: critical thinking, analysis, synthesis,
evaluation, decisionmaking, creativity, things of this type.

Someofthesoﬂ:wamavailabledoespmmoteanalymandsynwe-
sisihbutlthinkweneedtoﬁkmoresoatthepmlanguagg
with respect to creativity decisionmaking in o0ols w1
children and adolescents. .

As has been mentioned before, LOGO is a very excellent lan-

. It is becoming—it hasn't become yet, but it 'is becoming the
% of elementary schools.

is not a language that one learns. LOGO is an environ-
ment in which one explores. One explores art, motion, creativity,
movement, color. It is a mind stimulator.

I believe the term “‘wheels of the mind”’ was used before. It is
certainly a wheel for the mind.

And I think that at this point, with the somewhat unknown state
of software for the very near future, LOGO is a very good way to
stimulate some of the higher level cognitive processes in schoolchil-

ren. N
In high schools most of the teachers who are using computers
teach programming languages. Nearly all of the teachers who
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teach programming languages teach BASIC, because BASIC is a

la%e on the machine.
C has been criticized because it is not a structured lan-
guage. I think that is what is good about BASIC. It is not a struc-

tured language, and it requires one to structure, o synthe-
:l.imi% evaluate and make changes and do some méﬁaﬁ'f:i critical

So I think in. practical terms, LOGO is being done and BASIC is
being done, and there are very good reasons to continue to do this
as well, in support of other types of courseware that are used for
teaching basic skills.

With respect to teacher education, I think teacher education
right now is at one of its lower ebbs in our recent history. About
1975, teacher education rtarted to deteriorate, at least quantitative-
ly, because the rumor was that there is going to be an extreme
excess of teachers, so don’t go into teaching.

Teacher colleges who were training 30 to 50 teachers per year

cut down to three or four per year, and they emphasized their lib-
eral arts programs.
" In many areas there was a surplus of teachers. Unfortunately,
there was not a surplus of teachers in math and science, and the
fact that the word was out that teachers can no lo find jobs is
probably the key element in the shortage of math and science
teachers at this point today.

One of the ways that this shortage of math and scienceé teachers
is bEie’:ig solved is by second field certification of teachers who are
trained in other areas, anywhere from music to social studies to
phrvsical education. .

don't think this is the best way to train math and science
geachers, but nevertheless, it appears to be tie way that it is being

one. .

Also, with respect to the proposed National Science Foundation
Instituhee, h[:e{ exeariience ha;ebeelr: that onefdaesnl ’l:rr;eeeessarﬂ 55 ati
tract the quality teachers by paying fair stipends.
think one of the better ways to train teachers 1’3 thro coopera-
tive efforts with school districts, a particular school ict who
may send 20 or 25 teachers to a training session, which would be
planned in con{:mction with a university teacher trainiyu;; organiza-
tion or some other organization. ‘

So I think that in summary, that with respect to the Computer
Literacy Act of 1984, I think it certainly does meet our hardware
needs, and I think it exceeds them at this point. ,

I think it does meet the planning and informational needs of
local school districts. I think it does g0 one step in the right direc-
tion toward stimulating quality of software development through
- better educated teachers and funding for evaluation and dissemina-
tion centers.

I think it certainly does not adequately meet the short-term nor
the long-term teacher education needs with respect to using com-
puters in education. And as I said “efore, I think the National Edu-
cation Software Act may have some potential for stimulating some
hifh level creative software, but I doubt if it will be highly success-
fu Tﬁndi think it may be about 2 years past the need for it. “

an .
[The pared statement and biographical sketch of Dr. Bell

follow:]
317




i

Testimony on bills H. R. 3750 and R, R. 4628
Prepared for the U. §. House of Representatives
Subcommittee on Science, ‘Research and Technology

by
Fredexick H. Bell

Professor and Coordinator of Lesarning Resources Center
School of Education
University of Pittsburgh

June 5, 1984

EDUCATION NEEDS OF CURRENT AND FUTURE TEACHERS AND THB
CAPABILITY OF THIS LEGISLATION TO MEET THESE NEREDS

38

%’!f“ﬁ){



316

TOPIC 1: TEACHER TRAINING NSLDS

One of the critical needs for effective uses of computer
technology in schools is high quality teacher education. Cur-
rent and future school teachers need help in becoming cosputer
literate. They need to learn how ¢to0 use various types of
computer-based educational software effectively and efficient-
ly. Teachers should be aware of the technological developments
that made computers possible. They should know aboit the his-
tory of computing and data management hardware and goftware.
Sound knowledge of computer uses in society and future direc-
tions for computers is also important.

Teachers need to become familiar with computer jargoa.
They should learn how to operate computers and how to use
courseware effesctively. The ability to evaluate and select
appropriate hardware and software should be part of each
teacher's education, As computers appear ir classrooms,
teachers will need L0 iutegrate computer goftware with other
Classroom resources. In fact, large-scale uses of computers in
schools necessitates course and curriculum reorganisation. New
classrooa management procedures are needed for
computer-oriented education. fTeachers will be learning more
efficient ways to handle clerical work and to schedule their
time. School administrators will need to develop new nanage-
ment skills in order to assist teachers in organizing effective
computer-oriented classrooms,

Better goftware is required to aid teachers in teaching
basic skills and to help students learn these skills. While
good courseware can assist students in mastering basic skills,
the real potential of computers in education is found at the
higher cognitive levels. However, in education there is still
a tendency to use computers to do the same tasks in much the
same way as was done before computers came to school. Cur-
rently there are some g¢good courseware packages for skill
learning and practice and a small selection of effective simu-
lation packages is available. But not much of the current
courseware addresses learning the types of critical thinking
involved in applying skills and knowledge to new tasks. Anal-
ysis and synthesis tend to be neglected. Evaluatiny situations
and making decisions are dealt with insufficiently.

Students need to learn in modes that permit and even re-
quire them to think analytically. They need to practice syn-
thesizing conceptual models and evaluating their models in a
professional manner, Practice at solving interesting and sig-
nificant problems can be carried out in computer~-enriched
learning environments, Decision making, learning how to 1learn
and creating knowledge can be nurtured with good interactive
software. (Creativity, which is difficult to define and even
ngre difficult to teach, can be developed in computer-enhanced
Classroonms.

During the 1960s and 1970s, it was demonstrated that com-
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puters can be used to teach facts and skills. But what about
the highe:~level cognitive activities--thouse thinking processes
that we have not been able to teach very successfully in
schools? Here is where the potential for revolutionising edu-
cation by using computers in schools is found.

Among the many ways that computers are used in schools,
there are at least two ways to promote their use for high-level
learning. One way is to develop and promote sdftware that
gives practice in analysis, synthesis, evaluation, problem
solving, decision making, and creativity, There is some com-

- puter software that does this now. But there is not npearly
enough of it rvailable for schools. Another wvay to involve
students in high-level mental activities is through learning a
programming language and writing programs to do useful tasks.
When individual initiative is encouraged, learning & program-
ming language immerses one in analysis, synthesis, evaluation,
problem solving, and creative activities,

The Logo language epitomizes the best curreatly available
softvare for learning in aschool. Logo is a creative medium
vhich is learned somewhat in the way that geometry was created,
One does Logo by solving self-determined problems that may

" Tinvolve exploring geometry, art, colors, motion, and Logo it-
self., Logo is an excellent language for involving tea~hers in
classroom uses of computers and helping them develop computer
literacy. They become fascinated by what can be done with Logo
and the individucal initiative that it permits in
problem-solving learning environments.

The BASIC programming language alse is a good medium for
high-level thinking in the context of computer literacy. Al-
though criticized for its lack .of structure, this lack of
structare makes BASIC a good language for intellectual explor-
ations, This lack of structure fosters creativity and encour-
ages students to develog their own models for structuring their
programs for better efficiency. There are two reasons for
using BASIC as a medium for promoting problem-solving heuris-
tics and cruativity rather than using another language:s BASIC
is included with nearly all microcomputers, and secondary
school teachers have buen using it for yoars as their primary
computer literacy activity. As reported in vol. 15 of REPORT
ON EDUCATION RESEARCH, it was found in a study conducted at
Johns Hopkins that 76 percent of secondary teachers using com-
puters used them to teach programming, BASIC was used by 98
percent of schools that provide at least 30 bours of program-
ming instruction,

While waiting for better high-level subject-specific
coursewars, Logo and BASIC can and are being used to promots
computer literacy and expand students' intellectual horiszoas,

%0 BEST COPY
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TOPIC 21 CAPABILITY OP~THI§ LEGISLATION TO MEET THE NEEDS
OF TRACHER EDUCATION

There appears to be an oversight or clerical error with
respact to funding for teacher training in the CONPUTER LITER-
ACY ACT. page 14 of this ACT, the total estimated authori-
sation for'™ teacher training is 120 million dollars, Bowever,
121 million gdollars is suthorized for teacher stipends {n Sec-
tion 202 on page 4 and in the .ext below the table on page 14.
Conssquently there is 2o “indication of funding for grants and
contracts to provide for the National science Foundation
training institutes. .

Excluding funding for teachers' stipends, the other costs
for grants and -contracts to train teachers could range from 32
million dollars to 132 million dollars, baged
cost-per-hour, per-trainee est.mates. Regarding teacher sti-
pends, my experience indicates that thsy may not be necessary
to fill institutes (especially computer-literacy institutes)
with well-motivated teachers. In many instances, an effective
way. to deliver hands-on computer education is in groups of ap-
proximately 20 teachers from a single school district, The
district can plan the institute with the training organiszation,
Teacher instruction may be gdelivered in the school district
using its hardware.

A need for more than two billion dollars to purchase 1.3
million computers for schools 1is identified in the bill. RNo
funding is specified for hardware support of the
teacher-training organiszations that will deliver the teacher
trainin in the NSF institutes. I doubt that enough organiza-
tions will have adequate microcomputer resources to deliver
this magnitude of high-quality computer-literacy instruction.
Equal access and adequate distribution guidelines for computer
hardware may need to be applied in the COMPUTER LITERACY ACT to
teacher-education organizations so that they can catch up with
the schools. According to Charles Blaschke as printed in the
January 18, 1984 issue of EDUCATION COMPUTER NEWS: "States
realize that it's going to take a while for universities and
teacher colleges to catch up to the demands for computer
literacy."

As the COMPUTER LITERACY ACT stands, a very small per-
centage, maybe 1 percent, of the more than 2 billion dollars,
will be used in any way to support teacher education {nstitu-
tions. These institutions have the final long-term responsi-
bility for inwervice and preservice education of teachers on

uses of computers in schools.

The COMPUTER LITERACY ACT will triple the number of com-
puters in schools, which will put the universities and teacher
colleges even farther behind the schoolw,

Teacher education programs h!‘qbollogcl and universities
also need computer hardware to carry ocut their function with
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rilpcct to training teachers to make eaffective use of computers
in schools.

In sumuary, it is my epinion that the COMPUTER LITERACY
ACT of 1984:

1. does meet, and may even axceed, the need for adequate
distribution and equal access to technology for schools,

2, does meet the .planning and fnformational needs of
local school districts,

3. doer, aid in meeting a need for stimulating quality-: .
software levelopment through better educated teachers and
funding for evaluation and dissemination centers, .

4, does NOT adeque-ely meet the short-term need for tea-
cher education on computer literacy, and does HKOT address the
long-range need for preparing computer literate teachers for
elemantary and secondary education.

The NATIONAL EDUCATION SOFTWARE ACT of 1984 may stimulate
development of high-quality software for slexentary snd secon-
dary education,

Respectfully submitted by Prederick K. Bell
Professor, University of Pittsburgh.

o
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Mr. BrowN. Thank you.
Now, Dr. Rutherford.

STATEMENT OF DR. F. JAMES RUTHERFORD, CHIEF EDUCATION
OFFICER, AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF
SCIENCE

Dr. RUTHERFORD. Good to be here and see you even at 3 o’clock
on a bright sunny afternoon. Actually, it was worthwhile.

1 discovered today for the first time what advantage there is in
maGovemmentoﬁicial,whichlmatoneﬁme,youmay

. It is that you get to go first. And did you notice who came
in, the first two people that testified, and then got to leave.

So there is some advantage in being in Government. Not that I
would want to be there.

Mr. Brown. You are much better off, Dr. Rutherford.
ml;réesRmnmnn. Right. Especially under prevailing circum-

In any event, I will let my written statement speak for itself as
best it can, and make a couple of points so that we can all be on
our way.

First, the problem is educational. The geroblem is not computers.
Computers may or may not turn out to be useful in helping us to
solve our educational lems.

can also contribute to our problems if we treat them poorly,
or beleve that thew magic, or fail to take advan of the ex-

pe;iexl:sce we have over the years in how to do thi in the
schools. '

So let me suggest three things that I think that these bills and
sthers ought to be about.

The first is take into consideration, time to modernize the entire
educational establishment. Talk abotﬁt computers, or to talk about
a new disc or this or that is to miss tNe point.

We are new times. The world is changing. The system is not ade-
quate to the kinds of children, kinds of people we are going to
need, we need right now and in the next century.

That is true in all countries. So we have to get to work and mod-
tzaxl'nize the system—take it out of the 19th century, get it into the

st. .

Now, if that is what we want to do, then little questions about
how many computers there may or may not be in a school is en-
tirely beside the point. Let me suggest a couple of things that need
doing if one subscribes to this.

In the first place, we ought to leap frog, not limp, into the future,
into the technological future. That means looking ahead of the
game and saying how can we get way out in front for a change.

You know what happens in education. People elsewhere invent

-something—radio, say. And 5, 10, 20 years later, the educators

- come along *and say, gee, you know, I bet we can use that in the

schools. You know to this day the most powerful technology of all,
radio, is not being imaginatively used in the schools of this coun-

try. -
And we did it with television, which we took to be radio with ‘pic-
tures, and so forth. So we ought to leap.

324



Q

321

And to do that I would suggest that we ought to move not only
the computers, but to computerized videodiscs, that is, to the tech-
nologies that bring the visual, the video technologies developed
overthelastSO{ea.rs, put them together with these new electronic
computer technologies, to get out in front.

This would allow us, among other things, to create technologies
that would serve in the first instance the educational and learning
gheedsof ple, and not always be trying to adapt something to

ose needs.

So that we could define the standard, we could define the

. makeup. I don’t believe of those computers in the schools today

are appropriately designed mechanically, conceptually or electroni-
cally for the work to be done there.

So let's leaP frog.

Second, let's start the business of designing a complete telecom-
munications system connecting all of the schools, colleges, and li-
braries together in one vast educational network.

It is entirely possible to do that, with the technology that exists.
today. We simply don't sk the question about computers. Say,
given satellites, and cable, and receivers, and video copiers, and
video pla?rs and computers and videodiscs, given all of that tech-
nology, who would put it together to see to it that our young people
and their teachers and their parents can have access to the marvel-
lous kinds of creative materials, visual and otherwise, that we are
able to produce and are producing.

Well, that suggestion among other things, if we try to do that,
look at all the communications and information technology, we
won't be talking so much about, for example, personal computers.

Well, these exist, and t:hegs ought to be taken into the mix and
looked at, to do certain kinds of thi . But my guess is many of
the things we want to do are not doable on those instruments.

So why are we talking about computers as though that were it.
There are lots of possiblities. .

I think if we were serious about this, we would accelerate our in-
vestment in R&D. Today the National Science Foundation claimed
that they were doing just fine with their investment in education
and in things related to computers.

Well, they are doing some of the right things and we have for 20
years. They are so far below the level where they ought to be, it is

-not close. y need to multiply by several times the intensity of

the effort they are making, on R&D.
Andthat&Doughttobe ic, it t to be applied, it ought

to do with hardware and software, it t to be how you organize
schooling in institutions to incorporate technologies and people to
accomplish what we need to accomplish.

This would get us into the standardization problem, which is pre-
cisely where we ought to be. It is silly to believe that we have to go
on forever with every machine having its own software. Imagine if
we did that in print technology or television.

But if we get out in front, we can begin to determine some of the
standards and the equipment used in the schools. That is the first
point. It is time to modernize education.

The second is it is time to plan for reform. Plan. Don’t believe
and don't write into your bills the belief that lots of things will
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;:Fen out in thousands and hundreds of thousands of little places
if by reagic—it will all add up to a national policy and a nation-
direction.

Now, education is a national problem. It wasn't when the Consti-
- tution was written.

But that was some years back. The fact is now it ‘s of national
concern, the quality of the education. And every child, it doesn't
matter whether in California, there is a company that will donate
some computers or not.

It has to do with all of our children and all of our le. But

ha
as
al

that has to be planned for. And it has to be planned use
lots of things, in fact, are ing.

And it is only if we have ing going on between the feds and
the State people, between Stat:eansngheschools,assprecondi-

tion for investment in technological materials.
Don’t put the materials in and then plan. You start making up
plans. Imagine that we wanted to get to the Moon.
Welookamundandsqywhydon'twetakesDC-Snndstrapa
rocket on it. We had rockets and DC-8s. We would never have
gotten to the Moon.
Soyouhavetogotheotherwng:mund.'l‘hmhnstobealotd-
localﬂlapningtlmtm is not ing, and all you have to do

And that is going to take awhile. But it is going to take planning.

I could say more about that, But let me Ieave this with one ex-
ample. There is a lot of talk about teacher training.

I just mentioned that the system is not going to work unless

rs can cope with it, learn about it, build it into the curricu-
lum, integrate it with what we are trying to achieve—not hold it
gp t:.l';e a :tl,xrine, an ok ject of adoration, but rather something to help

o the job.

Theteachershavetoknowthingstheydon’tknow.'l‘heyhaveto
knowhowtoteachtheirsubjectusingﬂmekindsofthim

But why haven't we been talking about using these very same
technologies to finally come to terms with the teacher training
problem. There are 2.5 million teachers in America. Do any arith-
metic you want, and decide what it would cost you in any sensible
prﬁmmofteachertrainingandyoum billions annually.

vw, I say for a small fraction of that we could put the audi
ual electronic computer technologies to work to provide daily,
weekly,yearinandyearout,insu'ucﬁontoteachers,notonmry-
thing, but on much.

So you see the problem is not only to think of the children, the
students, as what we focus on, but how to use, build and plan for a
system that will provide life long continuing education to the
teaching faculties of our Nation.

My final point is that not only is the time to modernize and plan
for reform and get it to happen, but it is time to invest in reform.
Wehaveeno;ghofwhattobegintodotostartdoingit.

But none of the numbers being talked about, in or out of Con-
gress, are very close to what it is going to take to turn a 19th cen-
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tury system into a 20th or 21st century system that has vastly
more responsibilities than the systems of previous centuries, and
where the stakes are much higher.

We must invest, as I have already indicated, in far more R&D
than we have been doing. Basic things having to do with knowl-
mg.thrgearcli on the structural mode, instructions on systems and

work.

We are doing some of this—marvelous research like Dr. Turkle
and others, But it has to be multiplied many times. And we have to
get the best researchers in the country.

We need a nationwide education telecommunications system. I
would create a corporation, not to create software—that is the easy
end, the trivial end almost—I would create it to put the satellites
up, to maintain them, to get a receiver in every school and college
and library, put copiers there.

In other words, do what we did for the weather system, I would
do for the schools. Or to take another analogy, what Carnegie did
:g;-‘x towns by putting libraries there, we would do for the

Or what the highway system did for America, we would do for
the s.ools. And then that would open up and make it possible for
all kinds of materials from all sorts of sources to get to the schools.

Right now we create things that get shown once, they disappear.
Finally, as a footnote to that, not quite such an important point,
but it may be a psychological if not philosophical—let's not believe
we can dmad upon the charitable contributions of industry to
deal with thi Problem.

Not only isn't it their business to be giving gifts to the schools of
America—nice, I don’t question their motives, but it doesn’t much
deal with the problem, which says education is a public responsibil-
ity, we ought to decide what we want to do, decide how to get it
done, and then go about doing it.

Furthermore, as well meant as it might be, there is also the
problem that sometimes it Ef;mutes the system because, you see, it
interferes with the very kind of planning I have been talking
about, because it puts lots of things in the schools that then some-
how or other have to be dealt with after the fact.

So these, then, Mr. Chairman, are my points. Let's get on with
the job of modernizing the schools, planning for reform and invest-
ing in it, because the stakes are high, the Nation needs it, and we
are long overdue.

Thank you.

[The prepared statement and biographical sketch of Dr. Ruther-
ford follow:] .
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Testimony on
H.R. 3730 and H.R. 4628

by

F. James Rutherford . ¢
Aneri{can Association for the Advancement of Science

before the
SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY
of the
COMMITTEE ON SCIENCE AND TECHNOLOGY
on
June §, 1984

Thank you, Mr. Chairman, for {nviting me to comment on these
two very {important bills. There is no question but that they have
geroed in on vhat are key problems and ggrortunitic- in-Anerican -
education. Because other commentators coaing bafore are
better qualified than I am to deal with the technical content of
the bdills, I have confined my remarks to s fev recommendations
for your consideration.

1. ANY FECERAL INVESTMENT IN THE ACQUISITICN PY SCHCCLS OF
COMPUTERS OR OTHER .INFORMATION TECHNOLOGIES SHOULD BE CONTINGCENT
CY ADVANCE PLAVNING.

Taere {s no reason to believe that simply providing the
schools victh microcomputers will do much to improve education.
Indeed, the thrust of our experience in the United States -gives us
every reason to believe that doing so will mostly be a waste.
Tine and tize agsin we have flooded the schools with new
instructional technologies —— f£iln projectors, television,
language labs, scientiiic cguipmtnt, and nore -~ always wigh high
expectations, always to be disappointed {n the end. ere {s no
sasy ctecanological £i{x to be had, no ragical machines to solve
our ecucational problens quickly, painlessly, cheaply.

Qur failures in the past have had to do less with
overestinating the pover of new technologies than with v
underestinating the effort nscessary to exploit that power
elfactivily in the schools. I am >leased, therefore, to see that
H.R. 3750 and 4.2, 4923, taxen tojetier, acknowledze :his by
proposing & comprenensive azprosch to the utilization of
conputers for educational purposes: R 2 D, information sharing,
aaterials Cevelopnent, tescher training, and other necessary
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elements of a sg:cemacic effort are included. This is all the
sore reason, I lieve, to strengthen the dills to {nsure that
thoughtful planning takes place at every leve! —- federal, state
and local -- hefore providing the schools with more computers.

© The Yational Science Foundation, the Nat‘Zonal
Institute of Education, the U.S. Jepartent of Education,
and the Department of Defense all have made important
contributions to the use of computers in education, and
presumably intend to continue colng so. Many of the
individual States have also initiated programs to serve the
same ends. In the interest of making :ge st use of
resourcas and of seeing that no critical functions are
overlooked, joint planning for coordination and collaboration
is essential. This planning should be in response to a
Congressional mandate that spells out foals rather than
deteils of operation. Perhaps a Council for the Use of
Computers {n Education could be created to oversee the
planning and to sdvise Consrcss and the appropriate federal
and state agencies on the distribution of responsibilities
and resources.

o Planning at this level is important for more than
reasons of economy and coordination. It oay be the only
chance we have to focus our resources and attention on

- efforts to realize the most powerful and unique features of
the cumE::er as an educational tool. As the survey of Henry
Jay Becker and his colleagues at the Johns Hopkins
University Center for Social Organization of the Schools
has shown, the schools are most y using computers in ways
that proote rote~learning rather than che development of
higher~level intellectual skills. (The significence of this
natural drift toward the easy and commercially atcxaczive
uses of computers in the ¢lassrooms, to the detriment of
more sophisticated uses, has Seen set out Professor A. B.
Arons in this week's {ssue of SCIENCE, whic » with your
pernissicn, Mr. Chairman, I woulc Like £o submit for the
record.) This situstion can only be turned around, in ay
Judgment, by enlightened Federal and State prograns based
on thoughtful »lanning and future-oriented policy guidance
in the use of resourzes. - ,

o The same can be sajid for iasuring that the glready
educationally advantaged are not once again favored over the
disadvantsged in the distribution of educational resources.
A simple formula will not do; 2z will take careful planning

- followed by unambiguous policies and continuous monitoring
if girls, ethnic pinorit{es, the poor, and the physically
handicapped are*to de fairly eecved.

0 local preplanning 3ay e even more inportant.
CorputeTs Will surely experience the Zgte of other
technologies of high rromise -- ending up unused in closets,

or used only a few teachers, aad even then in Jostly
routine ways -- unless teachers and admin{strators
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rarticipate in determining how, when, where, and for what
purposes they will de u.:s. Such planning needs to set
priorities, to agree on a process for the introduction of
cooputers over time, and, in concert with State education
officials, to decide on a schems for training all of the
teachers, administrators and support staff in the local
district. A fully worked out plan should be a condicion for
State support, just as a conYr.h-nsiv. State plan cught-to
be a prerequisite for Federal assistances.

o Computers and other technologies can, if wvisely used,
enable teachers to do better what they are alresdy doing.
They also may make it possible to restructurs the process of
schooling considerably, and to snhance the role of teachers.
Thus, part of the planning at every level should focus g¢n
wvays and means to use the new technologies to achieve
fundanental reforms.

2. AN EFFORT SHOULD BE MADE TO EFFECT A QUANTUM LEAP IN THE
MODERNIZATION OF EDUCATION BY INVESTING GOVERNMENT RESCURCES
PREFERENTIALLY IN R & D ON LEARNING SYSTEMS THAT COMBINE VIDEO
AND COMPUTER TECHNOLOGIES. -

Each information technology has its strengths and its
limications. What is so striking about computers, what makes them
S0 attractive as leaming inscrumants, is their interactive
nature. Unlike sudio and video technologies, computers do not
permit intellectual passivity--to use them you must engage them.
It is through chat engagement that the power of the computer as
an analytical tool is gained. It is just that capability, indeed,
that we need to put to work, and not settle for using coputers
as drill sergeants or elsctronic page-turmers.

dut computers are not good st displaying things snd events
in the real world, or st presenting rich human disceurse,
insights, {diosyncrasies. On the other hand, an anazing array of
audio and video technologies (celephone, radio, LPs, audio tape
decks, transparencies for overhead projection, slides, :
filmsctrips, super 8 film loops, 16mm movies, slow-moticn and
time-lapse photography, photomicroscopy, teievision, video
cassettes, atc.) can do just that. If the schools have not
exploited these technologies fullg, and I delieve it is agreed
that they have not, it {s for both pedagogicsl and logistical
reasons. lhe pedagogicsl weakness of audiovisual materials is
that hey do not require, by their nature, the active
intellectual pgrticipation of the learmer; and then the
selection, operation, maintenance, scheduling, and managenent of
such a diverse array<of materisls and devices turn out to de
very difficult, as a practical matter, in =0st schools.

“ow, as luck would have it, these two separate technologies
ar® producing a aybrid that offers grea: sromise for the future
of ecducation: the interactive videodisk. The laser vicdeodisk is
able to capture an enormous amount’of visual and audio

o
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{nformation on a single, nearly indestructidle record, and the
player allows rapid random access to tist {nformastion. The
videodisk by.itself can conveniently replace nearly all of the
audiovisual devices and msterials now (fitfully) used in the
schools. But comnected to a computer the videodisk beccmes
interactive and, hence, much mote powerful pedagogically, and so
does the computer.

At least that is the promise. NSF and other Federsl agencies
have already supported some R & D on the instructional use of
interactive videodisks, as has private industry. But the pace has
been much tod leisurely, I believe, given the great’ ential of
this new technology and the crises in the schools. refore, I
strongly recomnnasy:hat the Federal investment in videodisk R & D
be dramatically increased, even, if necessary, at the expense of
R & D on the computer.as a solo learning tool. The point is to
vae govemment resources to help the schools leapfrog into’the
future, instead of letting them centinue to arag along always
decades behind the state of the art technologically.

-

3. THE FEDERAL ROLE IN THE DEVELOPMENT Oi INSTRUCTIONAL
MATERIALS--COMPUTER OR OTHERWISE--SHOULD BE TO PROMOTE INNOVATION
AND DIVERSITY. .

In the case of school learning caterials, print and’
electronic, market forces tend, ortunately, to favor
uniformity over diversity. It seems that the publishers and
producers imitate each other, g:ayins follow-the-leader and
trying to develog 8 product like, but better than, the books and
programs that sell best. They also rely on market surveys, and
such surveys generally show that teachers favor something like
wvhat they are already familiar with. Unlike the consumer goods
oarkeC, volume {s not great emough to invite very much risk-
taking; and unlike certain technical matrkets, the per unit profit
nargin must be, kept small.

All of this i{s understandable, but the net result i{s that
risk capital is not readily available for the development of
novel materials. This is all the more true i{n the case bf
computer programs, since it turns out to be extremely difficult
to protect them from pirating. Yet what the education enterprise
needs i{s a very iarge array of different materials-—different in
content, leve , organization, style, purpose--from which to
select., This .uzgests that the bills gefore you ml%hc usefully be
modified to make certain that R & D Sunds are available to
underwrite the creation of computer and {nteractive videodisk
materials that are different from those being developed
commercially, and that are state off zhe art., In particular thers
should be support for crestive groups :o develop such materials
for the following educational purposes.

0 Analyi_cal thinking. As ilfred Rork and his

colleagues at tie Irvine Educationa! Technology Center have
shown, it is possible to develo> i anputer programs that

| 3
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engagze the learner {n reasoning, analysis and cognitive
processes that go beyond mere recall. Such intellectual
skills can be valuable for a lifetime, but they are not
easily taught. The computer can be a uniquely powerful tool
teaching those skills, but only {f {nventive programs are
created. ~

o Teacher training. The computer, and especially the
computerized videodisk, can become & key resource in the
continuous up—dnti:s of teachers. Just as thay can help then
locate resources and manage their classrooms, so toco can
they be used for learning new content and new techniques of
teaching. To date, 1ittle has been done to realize this
potential, which {s surprising in the light of the ‘
acknowledged nesd for contipuous in-service training for
teachers. : ot

o Testing. Teacher-made and commercial examinations are
of lim{ted power as diagnostic instruments. This is due to
their emphasis on memory rather than understanding, and
because practical considerations favor so-cslled objective
tests. A good oral examination by a knowledgeable teacher {s
probably the best techniqus we have had for assessing both
understanding and reasoning: since it is interactive,
successive ggoscions can be related to a student's previous
responses. Now computers can make it possidle to approximate
such a line of questioning. Moreover, the interactive
videodisk makes {t possible to structure an examination
arcdund the visual gorttlyll of natural phenomens and
situations. Potentially, this naw technology can"arm teachers
with an effective new tool for sssessing the progress of
students, one that cannot be duplicated by paper-and-pencil
tests.

o Career guidance. Students are dependent upon parents,
teachers, counselors, and librarians for information about
different lines of work--what it takes to get in them, where
you can go to study for this or that profession, what the
work 4{s lilke, and so forth. The trouble {s that none of
those persons can have knowledge enough, and even the
library collection on careers {s incemplete in most schools.
And anywa¥, youngsters often are unable to ask questions
about professions they have never heard of. Sut the
computer, being interactive, patient, and capable of
manipulating huge databases, ht to be able to help a
stucent explore a range of possibilities, and do so in s way
that is interesting and neutral. The interactive videodisk
offers an intriguing chance to enrich the cooputer-guided
career exploratien with relevapt visual and oral material.

The context of the computer bills and of call for the
encouragement of diversity has been the personal compulsr. It {s
not clear, however, that education ought to confine itself to

¢+ that alone, for it z:ay very well turn out that for zany
educational purposaes, central mini{computers will be needed. Thera
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{s nothing to be gained by a single-ninded or doctrinaire
commitment to the personal computer as the educational instrument
of choice. Government resource should be used to test various
possidilicies.

4, THE FEDERAL GOVERNMINT SHOULD ESTABLISH AN INDEPENDENT
CORPORATION TO DESIGN, BUILD AND MAINTAIN A MODERN EDUCATIOMAL
TELECOMMUTIICATIONS SYSTEM THAT EFFECTIVILY LINKS ALL SCHOOLS AND
COLLEGES IN THE NATION TO SOURCES OF CREATIVE AUDICVISUAL
LEARNING MATERIALS.

There are creative individuals all over the country capable
of making excellent filmed and videotaped instructional
materials. Indeed, many of them do just that when given support.
They are located {n universities, museuns, public television
stations, government agencieS, and in profi:-making and nonprofit
organizations. Foundatiens, government and indust might be
willing to sponsor more such creative work in behalf of education
1 it were certain that the resulting materials actually reached
the schools.

But chat is precisely the difficulty: there 18 no
nationwide telecommunications system dedicated solely to the
schools and colleges. There are bits and pieces, here and there,
but nothing that is technologically comprehensive and up-to-date.
We have failed to apply powerful desiin principies and to exert
our full creativity {n the building of an effective electronic
delivery system for education. It {s not too late to begin.

Typically in education, we notice new technologies only
after they have been around awhile serving other purposes
(usually entertainment and advertising). Then we ask, how aight
we apply that technology--television or whatever--to the )
improvement of teaching? I am suggesting that we now try to nove
out ahead of the game by instead asking: Siven the current and
developing capabilities of all communications and information
tachnologies, how can we desizn and install an effective
nationwide educational telecommnications system? Such a system
would probably involve the use of satellite and cabdle
transaission, around stations and off-the-air vidzo coniers 'n
every school and college, video players and computers in every
classrooam, networking, shared databases, and more bSesides. The
system would be devored exclusively to the educatfonal ne=ds of
students and their parents, teachers and administrators, and
others in the business of education.

To design, build, maintain and operate such a system, I
recommend that you cemsider estadlishing a 'atlonal Cducational
Telecommunications Corporation. This corporation would be
concerned onlv with the distridution c£ non-boox learning
naterials To schools and colleges (at nic cost to the institutions
or students); it would de prohidited £rom producing or
commissioning the production of any materials. In this regard it
would be different from the corpordtion »ronosed in H.R. 4528.
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While I believe that NSF and other federal agencies can and
should promote the development of computer and other kinds of
experimental learning materi{als, as suggested above, I am not
convinced that it {s either nacessary or wise to create g new
entity to become, essentially, a publisher of educational
software. Once an effective delivery system exists, s diverse
array of naterials from multiple sources could be channeled
through {it. )

Perhaps an analozy +ill help clarify what I have i{n mind. I

refer to the _.:erstate aighuay system. That systen was made -

possible by the direction and capital of the Federal governoent;
it never could have evolved rom the accidental Joining of the
sepsrate streets and highways being built independently by the
towns, counties and states. As you recall, that tremendous
investzent in our "infrastructure” was justified in terms of
national security needs. The agency rasponsible for that
transportation delivery system, of course, had no part in
determining what goods and vehicles would use it. result of
the systenm, surely, was greater diversity i{n the lives of many

Americans. I am propesing that we institute something similar for .

education: Federal capital and direction in the buil ing of an
infrastructure for distributing certain kinds of learning
materials, justified {n terms of national edicationsl needs, and
aimed atlincreasins the varfety and scope of materials avaiiabll
to schdols.

. CONCLUSION

Comgucers-in any numbars, with or without food software,
cannot alone solve our most pressing educational problens, any
more than did television, with and without good programs. Sut {t
coes offer.us a fresh opportunity to exploit the power of
comaunications and information technologies in beralf of better
l2arning, perhaps evem as a force for structural reform.

Sut nothing of the sort will happen spontanecusly. It will
-ake, among other things, thougatful and substantial Federal
lesdershis, That s why your consideration of H.R. 3750 and H.R.
4522 1s so tiaely. Together the bills contain many laportant
provisfons, such as those calling for {increased R % D and teacher
institutes relating to the educational use of g;:gu:gts. The
tarust of my remarks, however, has been to rec nd.that you
aodify the bills:

o To require sophisticated planning at every level {n
oruer to clarify goafs, reglize econony and coordinationm,
and {insure aquityein the accessqto thais new tachnelogy;

o To accelerate tie precess of tachnological
aocernization of education by {ncluding provisions
for 3 & D on tie use of combined video and coaputer
tacanologles.
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0 30 provide funding for the developaent of computaers
...and computer softuare, and videodfsks -and videodisk
software, in a way that promotes innovation and diversity,
and that emphasizes the use of technology o Selp tesach
analytical thinking.

o ‘To authorize the estadblishoent of an independent
corporation to design, duild, operate and maifitain a
nationvide delivery system that utilizes the nost advanced
information and commmications techaologies to provide
direct access to effective sudiovisuval and electronic .
educationsl zaterisls by all schools, Cﬁlcgu, lidbraries and
other places whers learning takes place .

In short: it {s time to MODERNIZE the schools by e loiting
all communications and {nformarion technologies; At {s tine to*
PLAR for fundamental reform in education, even as we sodernize it

:echnologtully; and it {5 time to INVEST in the modernization and
reform of public education.
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way you suggest in light of this experience of what seems to be
fairly common in our best teacher training institutions?

Dr. Ruraerrorp. No. I have not, Mr. Brown. You know the situa-
onouttheremthatlotsofthingsbavetobedom.Unfortunately.
they are all necessary.
Idothmk,however——meamngofcourse,xfwereformthecur-
riculum but don't reform the teachers, it doesn’t work. If we create
modern, new teachers, then they go into a system that won't accept
them or t.hemxtdoesn’twork.

I don't that has been solved. Except to say that the effort
at reform so~far has been disorderly.

It is Dr. Goodladdomghxskindoff.hingandothersofusdomg
something. But never in concert, never with a common
common vision. So it is hard to get it to fit in.

We would have known if we been working together that you
havetoworkonthesystem,andofferxtsome vantage for chang-

m? thatthetechnologiasmayprondemelmmgeAnd
that is one of the things that interests me about them. That in the
process—] think you can sell the idea to the school and college
people that you have modernmexf think it is not going to

2

-

cause them too much m.lghteven 1p.
Intheproeessoftrymf build a whole system as to
this piecemeal think it would force the school pecple

mtoa-tuanonwhemtheywouldhnmtodealmthoneof’.befun-
damentalrefon:m
That may be thinking. But not much else has worked.
MrBsown May I ask your two toeommentonthxs
radical hypothesis you are making. Dr kle, you are a sociolo-
pstYouunderstandtheproblemofsodalcbangehappemngrap—

iou have any | about how Dr. Rutherford’s propos-

Dr'l‘vane , one comment I have about the proposal is that
forme,lguessformytasteatthemoment,xtfocusesahtﬂebxt
toomuchonthetechno , & little bit too much on the computers
and not quite enough, I on the computers and the people.
What we have now is quite exciting, and the changes that it
makes in the sociology of the classroom, and the kinds of excite-
ment that students have about barmng, and the kinds of students,
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fortoal eyston, matbt that can get involved in Jearning about

mathema inking, a certain ki inki

as was suggested by another member of the panel, is already quite

exciting.

And one of the st ing blocks is not i

about how to even exploit what really is a c;fgramskm‘"ngrt>ot:l;:;o.u‘;".-!'l

m?ntmgtha%ain;tsmmqhbalm' back and looking into
am n ag pping and lo in

the future and lea fromng and taking this terribly seriously. But

I g Ifgelthat?wq notwpntthattobeobsclzm,orthekind

we would worry a little bit less about how much information, new
information, the teacher needs to get, and a little more about how
the teacher needs to learn to relax and

domain in which the student may know—it is one of the few do-
mains in which students and Mcgers are ma.u{.gearmng together,
where the teacher rcally is not kind of one w.

and is imparting that into the student as a vessel, w is
more chance for collaboration that can be exciting as well as
threatening.

These are—I called it consciousness raising. I didn't mean that
lightly. These are things that could really improve
think what we are doin%e ith computers and children .

And those shouldn’t be, I don’t know, sort of cast aside as not
important und too trivial because they don’t do this stepping back

making the r plan. ‘

Sol I would like to just—

Dr. RurHErFoRrD. Could I comment on that? I think that is an ex-
cellent example—it will happen at MIT and a few places. But
ggless there is some local planning, that is not how computers will

I have been in hundreds of schools, and you just don’t see that,
because they don’t plan for it. I am not talking also globally.

I say you have to look at a system, as you look at the school
building, and say what do we need to do, whaf are the kinds of
m}vepeedtodo, how can we get teachers to understand these

of things.

And I don't think that happens accidentally. So I guess I am ar-
gt;isng if there will be Federal money, State money, the pressure

to be started locally, and say you don't get these things until
gou have gotten together, find out about it, and what you plan to

o

Dr. TUurkLE. | agree with the planning and the local and decen-
tralization. I guess I think it is a problem of computers and people,
not just of computers.

. BRowN. | think Dr. Rutherford understands that technology
isn’t necessarily the answer, despite all its marvels. I tend to agree
with him that we do have a tremendous opportunity here to make
o ke this ot m&lifumm& of h that you take,

is grea ildi approac at you
but we also have to look at how you do it incremently. Wgoare not
going to do it all at once. And we have some examples of systems

g
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this that have taken many years to develop. Going

a global system of providing data on re-
search an healthandmedigxlneand
i togllfordoctom.ltisavaﬂablein

but we don’t keep with something.
Now,howtogetstarwd.lmggestedatonetime,andldidn'tﬁ:t
very far, that a wa fo start in would be to take a special popula-
tion. I had in mind the childrer of minority—of migrant workers.
tl}l;w, we know p:ettym:mch ?here those mlgrantgamlh:s u;a;e, how
y move through chains, in doing WOr' t is so
important for all of us. But their children suffer. And the schools
really are not able to accommodate them because they move,
Theycomeininthemiddleof_theyear.Weknowallofthat,but

Nowt'hmste would notofbﬁdso expensive. Ancli)e that is the sort g
thing the Department ucation ought to be doing as a way
beginning to build up a system, to learn how to do those sorts of
things, to help that population and then from that think in larger
~terms. I must say I don’t see anything like that happening. But I
think it in principle could. )
Mr. Brown. Do you have any comments, Dr. Bell? .
Dr. BeLL. Yes. I think what Dr. Rutherford is conceptualizing is

ﬂuita’léood_.Andinfactlbelievathatthatwasthevisionofthe-

ject, when it first was organized to some extent. The
vigion of TO was to have all of the technologies—the satellites,
what you are propogsing—and with the advent of microcom ters,
itseemstomethatPlatomovedbacktobetterandmome&ent
eox;:puterassismdinstrucﬁonratherthangoingontovideodiws
and so on.

So I think education is an extreme conservative activity and
we seem to be able to take the best of technology and put it to
some very interesting trivial uses. And I don’t know to get out
°“h°tmg}“ Ly Iglvad'fmthenext 10 ﬁ“t't 112
years. you invo or years, it can
mmedamundintheﬁectionthatitwasheadedoriginally.

Mr. BeowN. There is a tendency for new technologies to become
trivialimd.lthashappenedwithmdioa.ndtelevision.lthashap-
pened with other technologies.

Is there any guarantee that it wouldn’t happen with this system
you are talking about?

Dr. RuTHERFORD. I think it will be trivialized. Our only chance is
if we seize it early and try to build in some learning and education-
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al uses. Sure we lost on radio and television. We decided the pur-
mse was to sell goods. It could have been something else. It could

ve been propaganda. That would have been worse, but it wasn't
as educational as it might have been. ‘

Now we have another chance, particularly with the videodisc,
the intelligence videodisc—the interactive videodisc. We have an-
other chance and we still have a chance to capture—this is why I
prefer not to just talk about computers.

It was last evening I told someone here coming over there was a
marvelous two-part film on channel 26 on George Balanchine. It
will be shown once or twice and disap . Every child, 10 years, a
quarter of a century, should have a chance to have these insights
into one of the most famous people on the 20th century.

Well, if we had—we have all the technology that would make it
possible for that simply to have been pushed out in the middle of
the night, capture it at each school building, put on a videotape
and available for enternity, for use in that school. So some things
we could do if we had the will. Others of them, we are out on the

, State of the art.

think the advantage is to try to get there quickly so that the
things get looked at in this educational context instead of some
others we are likely to see.

Mr. Brown. Well, going around the country as I do, I notice
there are more and more hotels, motels, and other things that have
their own dish and they are receiving almost unlimited television
cove . And most of them now have interactive conferencing ca-
mbi‘iues, which is ideal for educational purposes. Businessmen can

ve a national trading session without going out of their home
cit( by just making use of these caﬁbilities.

t seems to me something like that could easily be done for edu-
cation if the vision and the will were there to do it, which is what
you are suggesting. But the vision and the will are not there to do
it at the present time.

Does this legislation offer any possibility of inciting that kind of
vision and will or would it be a step in that direction?

Dr. Rurherrorp. Well, I think it is a step. And it does have
enough in it, it touches lots of bases. So it does have training ele-
ments. It talks about planning, the software and the hardware, The
elements are there. | ‘uﬂre what one might think of using it for
is to articulate a so t r goal than simply using comput-
ers in schools and perhaps em ing more than is in there now
thﬁ ml:a of planning for the redesign and reconstruction of the
schools.

Otherwise, I think the bill tends to come out looking like a grab
bagigf Eood tlunlgs, but which once again may not quite add up.

. BROWN. | think each of you gave agreed to the fact, or on
the need, for additional research capability in this area. Dr. Turkle,
you mentioned that. I think you implied, if not stated, in the state-
ment the need for additi research—although you may not all
have the same research agendas, am I correct in this interpretation
of what you are saying?

Dr. TurkLs. I certainly am saying that. I think I am trying to
stress even more that this research should be really about eoggut-
ers and people. And I think that if we knew more about how differ-
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ent kinds of—just take the case of children, of course, although
children are not the only feople involved in education. How differ-
ent kinds of children exploit the computer or get stuck with the
computer in different kinds of ways, given who they are as people.

Ifweunderstoodthepmbatterandtheﬁtgetweenmmpu-
tation and the individual, if-we understood all of that better, then
we would be in a position not just to exploit the instrumental com-
puter, what the computer can do for us. ‘

But I guess what I would call the subjective computer, the com-
puter as it can profoundly influence the way we think, the way we
reason, the way we are able to manipulate information and work
with it in more creative ways. Those are my goals for the computer
revolution and I think that those goals require fundamental re-
search really on people as well as machines.

Dr. RutHERFORD. | would sulig:rt that. But I would say I think
there is the nature of research that we don’t quite know where the
most important knowledge is going to come from. So we need a
much stronger and continued program of basic research. And I
think NSF is doing some of this and ought to do more. And it
should be the entire realm, from research on neuro ology and
how cells learn to how people learn, things related to e and
language sgstems, continued research on how electronic systems
can respond to logic, and so forth.

So that there is a broad ofbasicand:ppﬁedwh
going on, and some of it have applied. That is one of the troubles in
educational research. It has been to .ic too much in the NT Univer-
sity laboratories, too little of the NT places where the learners are.

think that can be remedied. 1t is worth noting in that res
that the NSF and the National Institute of Education, of
which have done very res e work in supporting educational
research, backed down a years ago and are now doing a little
more, but should be. I think this bill might be used among others
to cag Sn acceleration of their entry back into the support of first
rate .

Mr. BrowN. My personal feeling, and I tend to reflect that more
than anything else in my dialog with you, is that we probably need
to find some system which will include both the research compo-
nent and the technological component that you are talking
about, Dr. Rutherford, which could help us expand the process of
research into each of the local school districts, maybe with the
theme of what is the best way to bring about the kinds of educa-
tional changes that you have proposed here.

I can envision, well, say, perhaps a regional demonstration
steered around maybe a consortium of educational research institu-
tions that would try and bring a research—try to create a research
process that would permeate every part of the region and see what
could be accomplished there using this marvelous telecommunica-
tion satellite capability, interactive and so forta. )

Butlamatalmtoknowhowweammtogettheinitml
steps undertaken here, how we are going to something of that
sort. Maybe this would be a beginning, I am not sure, but there
still isn't the vision of the kind of changes that we need that you
are referring to in your own remarks.
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Thishasbeenawrystimulatingexchengeforme.lhsvea
number of other questions that we might want to propound to you,
'tgtinlightoftheﬁme&llbthinkwe e:cllht:::dhjeaﬁng&aclm.l

appreciate your con ibutions very m hope that we can
move forward in the direction that has been hinted at here.

With that.thesubeommitteewilladjoumforthedayandhavea
.Bood afternon, Doctor.

Dr. RuTHERFORD. Thank you. ,

[Whereupon, at 3:20 p.m., the subcommittee adjourned.]

1971 O—84——323 341



A
- ol .
¢ >

APPENDIX

AnnmouuSmnmrsSunmmmmeom

Assacistion of American Pubadery, the.

2008 Masasctuestts Avemam, N W
Weshwngion, 0C. 2003
@ Tetprone 207 230 339

Testimony of the Association of American Pudlishers
Submitted to the House Subcoswmittee on Science, i
Research and Techno! on .
HR 1134 and KR

June § 1984

The Associstion of Anerican Pud)ishers (AAP) 15 the general association of
book publishers in the Unfted States. It comprises Professions! and Scholarly
Publishing; Wigher Education; Internaticnal; Direct Narket ing/Bock Clud; Schoo!
&nd General Trade divisions., Our some 300 member pudlishing houses produce the
vast aajority of the general trade, educational, reference, professional and
religfous books published in this cwntr{ and found in the natfon's libraries as

- well as considersble related sudfo-visual material. Our mesbers also. pudlish 3
great voluse of cosputer software for the educational, professional ahd consuser
aarkets, -

..

Undue Federal Influence

A long-time cornerstone of all Federal aid to education programs s
what 1s now Sec. 432 of the General Edvcation Provisions Act:

Prohibition Against Federal Control of Education
Sec. 432. Ko provisicn of any gllcm)e
Eﬂﬂ shall de Construed to au 28 cn;
gar : ﬂg, ter, or onployee of the
sles to exercise any direction,
: supervision, or control over :p ulum,
progran of trstract on soministraticn, or
sonne] of any ecducational Tastitution, school
or s system, or over EE u!ecgm of Tibrary
resources fawaa-q or F or
g!!@ ;usgm} ona erials Lgl
. ucatTonal Tnstitulion or school ;} em, or to

require ass t or transportation of
students or te in order to overcome racfal
fmbalance. [Esphasis added)

This provision had 1ts origins almost three decades 230 in the Natfonal Defense
Education Act at which time 1t was known as the Morse-Taft Amengment, {ndfcative
of the agreement between 11deral and comssrvatives that Feders! add to education
should not mean Federal influence or control of Tocal education prut:cn.

Similar provisions are found in the Lidrary Services snd Construction
Act {Sec, 2(b)), the Department of Education Organtzation Act (Sec. 103(b)), an¢
the Job Training Partnership Act {Sec. 148).

Faderal evaluation of softwere or other instructionsl materials wuld
cleirly violate this well-estad){shed hands-off mandate. What value ! ts
would the evaluators apply! And how would those value Judguents chenge from
sdministration to administration? What influence would such evalustions have on
the adoption by local educational agencies of one ftew versys mother? e
strongly urge that no provision for evaluation of software or other
instructional materisls be included in any bill reported by the committee.

. ©  Also, the National Educational Software Corporatfon, which would be
estadlished by HR 4628, represents such undue Federal influence by its
development of criteria for the selection of educational software (such criterta
now being & function of State and local educational agencies) and by fts aility
to favorably finance those cospenies which fulfill its requirement s,
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/ Instructions! Matertals

Any leg!bution reported by the cosmittee should recognize that the
New technology requires not only discs, chips and other similar materials and
equipment but also requires complementary printed instructionas! materials, such
& textbooks, manusls and workbooks. One must contemplate not only the
materials used in the computer ftself bul also the necessary complementary
watertals re¥erred to.

The Octoder, 1982 report of the National Science Board Comuission on
Precollege Education in Mathematics, Science and Technology, *Today's Prodlien,;
Tomorrow's Crises®, after recounting the teaching potential of the new
technology, adds & csutionary note: “However, computer software is generally
inadequate, and the full potential of these technologies for fnstruction has
received little attention.” ‘ .

The Office of Technology Assessment, in its report, “Information
Technology and Its Impact on American Education”, profers s similar conclusion:
“0TA found that the most-often cited barrier to current educational use of
technology was the lack of adeguate educationsl software.”

The cost of developing instructional naterials to be used with the new
technolagy 1s very high. Some compantes have invested as much as $1.5 aflifon
{n their computer software programs. Small companfes are consequently often
dtsccuraged from entering the field. In addition, larger firms are reluctant to
risk substantial sums in enroliment sreas which have o relstively small mumbhar
of students,

A principal conclusion of the Jsnuary 1981 Report of the U.§.
Department of Education Task Force on Learning and Electronic Technology stated:

Rany private sector companies have made tentative
forays into developing technological products and
services for education. The outlook for future
etforts to expand the fmpact s not bright,
largely because education systems provide few
sfgnificant fncentives to private-sector
entreprereurship in this ares.

This finding impelled the folloning recommendation:

The Department should provide incentives to
encourage private-sector/uriversity combined
efforts to develop exemplary “high quality®
software for computers and videodisc:. This
should be done in cooperation with school
districts and state education agencies that elect
to serticipate in such ventures. The purpose is
to get 811 invelved in making the trade-of fs that
will be needed to successfully implement the new
technologies fn instructional settings.

. Ke also cite the December, 1982 DOHC{ paper of the Counct) of Chfef
State School Officers, “Need for 4 New *Neotional Defense Education Act'™ which
stdted:

fre fields of mathemstics and science are
perticulerly vulnerable to the rapid obsolescence
of instructional materfals. Allowadle
€xpenditures under any federsl program shoyld
Include assistance to school districts tp maintain
reasonadly up-to-date texts ang 1ibrary resources,
School districts snd states could use funding to
meet thetr needs, including st least:

¢ new science and math sequences which match the
stages of children’s intellectual deve lopment ;
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¢ updated curriculs which sccomodate technologi-
cal and social changes; .

¢+ new mathematics and science equipment,
tncluding computer hardware and software.

In the 1ight of the foregoing we urge that prime emphasis be given to
the development of high-quality coursewsre, embodying both the latest krowledge
anc techniques, and fnvolving, as the ODepartment of Education Task Force report
suggests, the combined efforts of the private sector and the academic community.

Private Sector Participation

Congress recognized the importance of private sector participation in
the development of instructions] materials and curricula when 1n 1978 it added
sudbsection (c) to Sec. 426 of the Gemeral Education Provisions Act (GEPA), the
Taw which now applies to all Department of Educaticn programs., The pertinent
portion of that subsection reads es fol.. - :

(c) In awarding contracts and grants for the
development of curricula or fnstructfonsl
materials, the Commissionsr and the Director of
the Natfonal Institute of Education shall--
{1) encoursge applicants to assure that such
curricula or tnstructional materials will be
developed in a manner conducive to dfssemi-
natfon through continuing consultations with
publishers, personne) of State and locsl
educational agencies, teachers,
sdninistrators, community representatfves,
and other individusls experienced in such
dissemfnation;

This private sector participation factor fs not sdequately recognized
in the pending legislation. It 4s a matter of good sense that any measure
adopted by the committee should reflect this mandate for private sector
participation for 1t fs based on hard experience. Too often have curriculad and
mater{als been developed with Federal assfstance which now rest undisturbed in
college libraries or academic files but are unused in the schoolroom.  Textbook
publishers have valuable knowledge of adopt{on procedures, schoolroom
requirements, teacher problems and the myriad of other factors which go
developt;:ent and subsequent use of successful instructional materials and
curricula,

fnto the

In additfon, just as the private sector has a recognized and preoper
7ole in the development of fnstructional msterisls and curricula, so it also has
a role in the tratning of teachers in the use of such frstructional mater{als
and curricula. As a matter of long practice, publishers provide in-service
training to teachers in the use of texts and workbooks which the school system
has obtained from them. “uch expertise should contfnue to be utilized.

The National Educatfonal Software Corporation contemplated by KR 4628
s antithetical to this concept of private sector participation for it
establ{shes with taxpayer funds an entity designed to compete with the private
sector with the very funds they pay in taxes. Khile competition is the essence
of private sector sutcess, competition financed, nurtured and given a special
cachet by the Federa! Government assuredly is not.

Basic Research

The Office of Technology Assessment report found that "to make the
@ost effective use of technology, there wic a meed for RLU in learning
strategies and cognitive development, methods for the production of effective
and economical curricular software, and the long-term psychological ard
cognitive impacts of technology-dased educatfon. [t is worthy to note that,
based on the foregoing, OTA urges that *Congress should consider palicies to:

“(1) directly support R&D in these areas,

®{2) encourage privste sector investment from both foundations and
industry, or

“(3) encourage a combination of both by using Federal funding to leverage
private investment.®
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Any tegistation adopted by the comnittee should require the basic
research urged by the 0TC report.

Chief among the tews to be mandated should be:

1. Research on the nstructional uses of the new tecMoloT,y.

2. Research on what kinds of Instructions! materials should be developed
to work with the new technology.

3. Basic resesrch on how students learn through use of the new technology.

4. Research on how curriculs cam best be presented using the new
technology and complementary instructional materials.

This rasesrch {s §n kuplng with the tntent of Congress as set forth
1n Section 405(a)(2) of the General Lducation Provisions Act which states that
“The Congress further declares it to be the policy of the United States
to...help to solve or to alleviate the prodless of, and promote the reform and
ranewal of Avericen educetion...” and to “strengthen the scientific ang
technological foundations of education....”

Copprignt

A principal detriment to the development of computer software has been
copyright violatfon. The ease with which software can be duplicated and used in
the classroom plus the ignorance of many educators of the copyright laws has
2ede this a major prodles.

If the committee should adopt legislation providing assistance to
educational agencies in the acquisition of software, sither through purchase or
losn, such legislation should make certain that those receiving such assistance
are sensitive to the natfon's copyright Tews and will follow thew. Such a
sensitivity, for example, should be reflected in any plans the bil) might
require educational agencies to submit.

In this connection, we invite the committee's attention to the policy
statement adopted by the International Council for Computers in Education, a
consortium of groups from six nations, fncluding tuenty-five U.S. state and
national organizations; and 14,000 individual teachers of computer literacy and
computer science:

Educators need to face the legal and ethical issues involved
in copyright laws and publisher Vicense agreements and must
sccept the responsibility for enforcing adherence to these
Taws and agreements. Budget conttraints do not excuse
11legal use of software,

Educators should de prepared to provide software developers
or their sgents with a district-level approved written
policy statesent including as a minimum:

1. A clesr requirement that copyright taws and publisher
Ticense agreesents be cbserved;

2. A statement making teachers who use school equipment
responsible for taking all ressonadble precautions to prevent
copying or the use of unauthorized copies on school
equipment;

3. An explanation of the steps taken to prevent
unauthorized copying or the use of unauthorized coples on
school equipment;

4. A designation of who s suthorized to sign software
license agreements for the school {or district};

5. A designation at the school site Teve! of who is
responsidble for enforcing the terms of the district policy
end terms of licensing sgrecments;

6. A statement indicating teacher responsidility for
educating students sbout wne igai, €thical and practical
problems caused by {11legal use of software.

Ke urge that the provisions of the policy statement sdvanced by the
Council be a part of the established policy of any educational agency or other
entity utilizing Federal funds for software and that potential recipients gust
sttest to having such an established policy.

“
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Other Provisions

federal education aid programs traditionally include a provision that
Federal funds should supplement, not supplant, local and state expendftures.
This has the effect that the Federal funds provide education aid, not mere
financial aid. Such a provision should be included in any d11 reported by the
connittee,

Sisilarly, a saintenance of effort provision should be included. If a
def {cit-burdened Federal Government s expected to expend scarce financial
resgurces to assist local snd state education efforts, then the least that
should be expected of such states and localfties is that they maintain their cwn
level of expenditures.

Sumsary

Any legislation reported by the committee should be complementary to,
&nd not duplicative of, the Emergency Mathematics and Science Education and Jobs
Ret (MR 1310), which passed the Mouse on March 2, 1983; the Advanced Technology
Foundstfon Act, MR 4361, which was reported by the House Committee on Banking,
Finance and Urban Affairs on April 24, 1984; and Chapter 2 of the Education
Consolidation and Improvesent Act of 1981.

The concept of MR 3750 has merit. However, to best achieve the
purposes for which the legislation is intended we urge in our testimony that {1)
the bill be amended to eliminate provisions for evaluation of instructional
materfals, (2) the basic resesrch elements we outlined be included, (3) that
there be adequate provision for private sector participation, (4) that the
copyright protection provisions we suggested be included, and (5) that
“supplement, not supplant® and maintenance of effort provisions de added.

Rs for HR 4628, we find that measure cbjectionsble because of the
factors of (1) undue Federal influence on the content and choice of

instructions] materisls and (2) Federal competition with the taxpaying private
sector,
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Amociation of Deta Processing Servics Organizations

on H. R, ST, the
- Computer Literacy Act

The Association of Data processing Service Organizations, Ine. ("ADAPSO™

.appreciates this opport to express its views and reservations on H.R. 3750, the

Computer Literscy Act of 1884,

ADAPSO is the trede association of the computer software and services industry.
Its more than 670 member companies and industry provide the publie with & wide range
oleompumnnwmmmmndhuheundnmcteaumqserﬂm
software for mainframe, mini, and microcomputers, professional systems analysis, design
and programming services, and integrated hardware/software systems. °

Virtually the entire ADAPSO membership of almost 700 private sector firms has s
stake in educating future generations in the operation of computers. Our nation fs
caught up in an “information revelution®, and computer technology is changing the way
we live, work, and play. Our work force is changing course as a result of the
“information revolution®, gﬁ technology jobs are gradually replacing many traditionsl
manufscturing positions. ertunately, our nation has not yet gained widespread

computer literscy. We are not adequately training our young peopls to meet the
responsibilities and needs of & more service oriented economy.

One reason for the failure to make young people more "computer literate” is the
lack of computer equipment in many schools. Some industry experts suspect that we are
dividing our society into the "haves® and "have nots”, Schools with computers can teach
theis students the necessary skills to sueceed. Schools without computers, however,
cannot train their students for high technology jobs. Therefore, we may actusily be
educating a subclass of students who will be permanently unemployable.

The obvious solution {s to place a wide variety of state of the art computer
equipment plus the necessary software and services to make this equipment productive in
as many elementary and secondary schools as possidle, Sehools can well be expected to
have differing requirements with respect to computer hardware. Along with the
computer equipment, schools need extensive software libraries, maintenance and update
sgreements, training instructors, and local technical guidance. In othee words,
should have complete systems tailored to the needs of the schools and their students.

H.R. 3750 has computer literscy as its gosi, but it also contains severs! flaws
which work to defeat this gosal or otherwise ereate serious problems for the software
industry. This legislation falls to recognize that the key to computer literacy fests with
software, and that massive purchases of hardware alone will not enhance students'
education. Title I of H.R. 3750 authorizes the funding foe 1.3 million microcomputers,
but provides no funds for software purchases, The school systems recejving hardware
grants will still face a substantid bill for software, without which the computers sre
essentially useless. Since school funds are always scarce, we fear that teachers may look
to copying software packages to solve the dilemma. This poses two problems, each
equally important. First, while many software packages, at present, can be copied with
relative ease, software is protected under U. 8. copyright laws, and teachers will be
opening themselves to tremendous legal liability. The risk is particularly great since
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many software developers are beginning to pursue their copyrights with vigor. Second,
no software developer will maintain or update a pirated program. School systems will .
find themselves very quiekly without the most up-to-date tools with which to teach their
students. H.R. 3750 should be amended to allow for purchases of software and
maintenance and support services,

In Title 0: Tescher Training Institutes, ADAPSO commends the sponsors of the
bill for recognizing that teacher training is an important part of computer edueation. We
are concerned, however, because the provision limits participation in teacher training
institutes to "nonprofit science and engineering arganizations, museums, centers, state
cdicationsl agencies and institutions of higher education (ineluding community colleges).
<o (See, 201(a)). Many ADAPSO memper iirms provice falning t~ the peivate and
public sector in the use of microcomputers and associated software. The mast adva.ced
training techniques are being used by these firms; they are professional and :
priced. H.R. 3750, as presently drafted, would arbitrarily exelude all private secter
firms, shutting them out of an important marketplace. No reason is given in the
committee report for excluding these highly innovative companies which are primarily
small businesses. Further, it enhances the competitive advantage of nonprofit entities
against that of tax paying private sector firms., ADAISO believes the emphasis should be
mwwidbgmebestudemmeqwmmdmcm,mmﬁtw
private sector firm. '

ADAPSO respectfully suggests that H.R. 3750 be amended to include the private
sector, A similar provision in Title III excludes for-profit companies from participating
in the grant program established by the National Science Foundation to “conduct, assist,
foster research and experimentation on, and dissemination of, models of instruetion in
the operation and use of computers.” (Sec. 302(a)). The private sector has been working
in this field since the development of the microcomputer. To exclude them now makes
no sense from a technological point of view and could cause economic harm to small
businesses, surely a result the drafters of H.R. 3750 could not have intended.

ADAPSO and its membership oppose Title Il of H.R. 3750, Information
Dissemination and Evaluation, in its entirety. The report prepared by the Education and
Labor Committee accompanying H.R. 3750 states that an “educa‘ional software problem®
exists and that the federal government should, therefore, develop model educational
software. ADAPSO sgrees neither with the Committee's premise nor its eonclusion. Nt is
frue that the educational software market is a new one, and that the numbder of
mierocomputers in schools is still relatively low. The numbers are growing steadily,
however, and 8 number of Innovative firms are producing edueational software. It fs
likely that as the nhumber of microcomputers in sehools grows, other firms will seize the
opportunity to produce high quality software in sufficient variety to fill any gap. It is
extremely difficult, however, for small companies to fund the necessary research and
development for new products when faced with & marketplace already presmpted by the
federal government. The U.S. software industry has repeatedly demonstrated its ability
to provide the most innovative and low cost software products. R is no coincidence that
the U. §. leads the world in software technology. In light of the U. 5. software industry's
proven track record, it is especially hard to understand why the suthors of the bill
believe the federal government should control the development of model educational
software.

T
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MlMMAMﬁOmmuMummmm
sector. Our economic system is premised on the belief that innovation, produstivity and
hweutuﬂnmw-ﬂhwmmmmmmm
vigorously competing in an opsn marketplace. We are conesrned that should the Natfonal
Institute of Education and the National Science Foundation interagency program suceeed
in writing model software, the resulting produet will establish & de fasto government
standard—sat the lowest possibie level. This mode] software will bear the governments
MpMWMMncmmmmmmmmm.
The interagency program also ealls for the evaluation and dissemination of hardware and

m:mm-mwmummmmmmm&wmm
seclor. -

ADAPSQ snares the Delief of Congress that U. S. students should have available
the necessary tools to complete their education to prepare for successful careers,
ADAPSO believes this is erucial if America s to maintain fts rele as a technological
world leader. We belleve, however, that while the goal of H.R. 3730 - computer litersey
- is extramely important, the bill as currently drafted, will not achieve its goal and will
eausew mnb’mm;humtomcdymmlc,hmmun U. 8. educational software and
training .

Thank you very much for this opportunity to exprm our views on H.R. 3730.

OG/epb-060484
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UNITED STATES DEPARTMENT OF EDUCATION

THE SECRETARY
AN 27 884 RECEIVED
' JUN 20 894
The Honorable Den Fuqua, Chairman
Committee on Science and Technolagy COMMITTEE ON SCrENCE
House Of Representatives AND TECMNOLOGY

Washington, D.C. 20515
Dear Mr. Chairmans

On June 19, 1984, the Subcommittee on Science, Research ansi
Technology reported H.R. 3750, the Computer Literacy Act of
1984, and H.R. 4628, the National Educational Software Act, to
the Science and Technology Committee. I understand that the
full Committee will consider these bills next month.

As you may know, the Department of Education's views on these
bills were presented to the Subcommittee on June S by Cary
Bauer, Deputy Under Secretary for Planning, Budget, and Evalua-
tion. HNis testimony bafore the Subcommittee, a copy of which is
enclosed, stated the Administration’s opporition to the proposed
legislation, .

H.R. 4628, the National Educational Software Act, would author-
ize 845 million over a three~-year period to establish s National
Educational Software Corporation which would provide investment
capital for software projects and develop criteria for selecting
educational computer goftware. The Department of Education asnd
the National Science Foundation have sufficient authority to
make seed money available for high risk software projects and
have a long history of success in this field. With respect to
suthority for developing selection criterias for software, we
believe that this is an activity that should not fall within
Federal jurisdiction,

H.R. 1750, the Computer Literacy Act of 1984, would provide
funds to local school districts to purchase computers, establish
teacher training institutes and provide for the research,
evaluation, and dissemination of computer hardware and software.
Through Chapter 2 of the Educa.ion Consolidation and Improvement
Act of 1981 (P.L. 97-3%), many States are al ~eady purchasing
computers and other (nstructional material . Purthermore, the
National Science Foundation is currently supporting teacher
training institutes.

In additiun to funds availeble under the block grant, the
Department is rupporting more than 200 computer related pro-

jects, one of which is the Mational Institute of Education's
National Educational Technolugy Center. The Administration has
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requasted a §6 million increess in funds to NIE (part of which
will be used for projects in technology) and additional in-
creases hava been requasted for Chapter 2 and for the
Socretary's Disc:uticnar; Fund under the Education Consolidation
and Improvement Act of 1981 (P.L. 97-35), which could be used to
support computer activitiaes.

While the expressed goals of H.R. 3750 and H.R. 4628 are
commendable, wa oppose their enactment and urge you to vote
against reporting them to the full Cosmittee.

The Office of Manager nt and Budget advises that there is no
objoction to the submission of this report and that enactment of
H.R. 3750, and H.R. 4628 would not be consistent with the
Administration’s ocbjectives.

Sincerely,

< o] H. Bell

Enclosure
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THE WHITE HOUSE
WASMINGTON

October 31, 1984

Dear Judd:

Per your request, I welcome the opportunity to make known my
views on H,R. 4628, the National Educational Software Act of
1984. I stated my position on this bill in a May 10, 1984
letter to Chairman Carl Perkins, a copy of which is attached,
My views on this proposal have since not changed. 1 hope

this is helpful,
Yours tr:ly. P

G. A. Keywvorth
Science Advisor to the President

The Honorable Judd Gregg

U.S. House of Representatives
Washington, D.C. 20515
Enclosure

cc: Doug Walgren
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THE WNITE NOUSE
WABNINGTON

May 10, 198¢

Dwar Rr. Perkins:

Thank you for the opportuuit{ to comment on H.R. 4628, the “"National
Educational Softwere Act of 19684." The dill would establieh a
gov-rmnt funded corporation, which would attespt to develop and

istridute sducationally useful computer software. We strongly
oppose thie bill.

H.R. 4628 ie presised on the alleged current lack of sducaticnally
oriented computer software, and assumes that if this is a problesm,
then only & maseive coordinated intervention by the l"dong govern~-
aent can remedy it., We believe that both the premise and the
sssunption are wrong. Private software vendors have mushroomed
overnight to supply business oriented programs as microcomputers
have spread into offices. There e little reason to believe that a
similar response will not occur as computers diffuse in ocur schools
and colleges. Control Data Corporation has been selling interactive
sducstion programs, ite "Plato” eystem, for several years, and sany
other vendore are now beginning to advertise educetional packagee
sveilable on their products (e.g. Texae Instruments).

The question of how to fully exploit the capadilities of computers
in an sducational environment has not yet been satisfactorily
answered. Clearly, the solution requires the active involvement of
at least practicing teachers, subject experts, computer scientists,
and sanufecturere. Thie ie an area with erormous potential payoft
for our society. However, the National Scilence Foundation has
sdequate authority to deal with thie fssue, and they are already
baginning to receive some very exciti prozonlo for funding. Wwe
sxpect them tc take an active leadership role in ensuring continued
UeS. loadership in this ares. H.R. 45628 would result in the édiver-
sion of resources and the imposition of a risk-averse government
board. I etrongly believe that it ie exactly the wrong way to go.

Yours truly,

XY

G. A “mtth
Scisnce Advisor to the Preasident

The Honorable Carl D. Perkins
U.5. House of Representatives
Washington, D.C. 2021§



