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e , This report presents a listing of awards made by th¢ Division-of Science.Education Develop- -
e ment and Research (SEDR) during fiscal years 1980 and 1981 and carlier years. All references made
© =, in this document to actual;aﬂauimw&mbisﬁuﬁadjustmcmbyﬁnancial statements pre-
.pared by NSF at the close of fiscal years 1980 and 1981 and in these carlier years.

e . ,Division-initia_t'éd funding actions excluded from this report,are:

B .o {
Purchase Orders o S, ’
Funds for Personnel (Intergovernmental Personnel- Act)
‘International Travel Awards

Awards which received support from organizations within or outside the Divisigin.show the source of
v * that support.. . ' : . : t

" The following definitions apply: S o

' | ' . v . o B ‘
“Award” refers to financial support given in the form of Aa grant, a contract, or other
arrangement, depending upon the nature of the research or development work to be coni-
pleted and the terms of performance. ' I ' ’

“Prir_}cip_al*Invcstigatbr" refers t‘o‘th'c individual dcsigna{ed by the awardee (and épprov,cd
by:NSF) who is responsible for, the s¢ientific or tgghnical direction of the project.

" “Institution” refers to any college, university, public or private laboratory, industry, or _
other organization, whether operating for profit or on a non-profit-basis, as well as State -

. ' v and'locgl governments and cherél‘organizations. . - N
«  Note: Datg for this report were takert frofh program records and-therefore may differ from offi-
: ciai National Science Foundation source. documénts which are generated: from the Management
L ° ; . . I . . s P -~ : i
. ~ Information System data base containing different inclusions/exclusions.  * ~ i
- The reader is reminded that the primary source of further information on a project is the Prin-
" «ipal Investigator in eacl}’ instance, who may be_reached at the academic address given.
o R ) ' . K’ . . . . ) 3 . . B ‘; ]
) o ot 3
o 0 B .
., . ‘!r. )
» v .
’ . - s N r o .
" B ‘ . -." ! .
! " » ' . ) »
. * . " ‘. . ° .,
o - . ~ K - o .
. . L&)
. o N ' 4‘ - 0 * .
i ; s . ."r
A ‘ N .' -
- / . .
: 'F s . - 1
. i . L - . .
s 1 ' \ ’ *
. ) A . - , "'




T ""Fonswo'no' e

: In the last few decadcs, the basic sciences have prod uced an avalanche of new information and
. ' technology. However, our nation’s ability to convert that ‘information into useful knowledge that
will benefit society will depend in large measure upon the ability of our citizens to function effec- -
tively in an increasingly scientific and technological world. It is becoming imperative that we have a
population educated in science, mathematics and, increasingly, in the understanding of computers.
‘ The National Science Foundation Act of 1950 (as amended) specifically includes the provision
in Seca 3.(a}(4) that the Foundation i “'to foster and support thedevelopment and usc of computcrs
; ~ and other scientific methods and technologies, primarily for fesearch and cs
Itis in fulfillment of this furiction that the kigh-leverage projects described in this book have been
- supported by the Foundation's Science and Engineering Education Directorate. They are repre-
\ sentative of our efforts to assist education in the United States to mcct the necds and opportumtics

of the age of information. ;

s .
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| Walter L. Gillespic
v o Acting Assistant Director for Science
and Engineering Education

Fd !

_Pre-College Mathematics Education Using Computcrs
K Fiscal Years 1980 and ‘1981
v ' ' and Selected Related Projects
- Supported in. Earlier Fiscal Years
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- ,v,'_P,r'e-CoIleg'e. Methematics Us_ingﬁcmriputers'

N

Malhemallcal sk.llls are wewed by society as an impartant

a indicator of the quahly of education that our nauoms school

ch;ldrcn are receiving. Dechmng national test scores bring
newspaper headlines proclaiming concern for the quality of - -

education; rising scores tend to reassure a concerned publlc
about the wise investment-of-tax dollars.

- .. However, for ouryo.u,ng people who are to become futu:’é :
fscnenllsts engineers, ‘and’ tech
" are analytical tools prereqmsn
'credsmgly complex prqfesswns Y-"oung geoplelare the

..

mathemallcal sKills
"mastery of these in-

human resources that are vital in maintaining and improv-

.mg the industrial base that supporis a healthy nauon and

d strong economy.
Since World War Bl mathematlcs ha&.been joined by a

new_analytical tool in business, industry, governmenl and-
the military—the computer. The use of the computer is hav- -

. ing profound effects on all of these segments of our society..

Bulldmg. 6525 Bellcrest Road, Hyallsvnlle, MD 20782. , .~

The cqnputer does things faster, /and by doing things faster

it transforms the way we are dble to think about the activi-

tres themselves.

But the computer Wthh is in the process ofchdnglng 50 .

much of our-society has, thus far, had little impact on our

schools. Dr. J.C.R. Llckllder of M.1.T. says, in a.national

study of Technology in Science Education, ‘‘Education is

" ‘not only missing a great opportunity, it |s'f.ul|ng to- dis-'
v charge a respondblllly

1271 -

American education is Just beginning to mcorpordte the
computer intb instruction in larger numbers. In the last
three yéars, the low price and easy accessibility of the micro-

‘computey have motivated even financially distressed school

dlslrlcls to spend their own money: to enter the computer
age. A recént report from the Nauonal Center for Educa-
tional Statisticg indicates, however, that the primary use-
for the computers presently in the schools is for computer

- literacy.” As yet the computer has not become the prlmary

tool of mathematics.

Many: leading mathcmatncnans. computer scientists and -

educators believe that*the computer will dramatically af-
fect what students need to learn:in pre-college mathematics.

'Examples—exemplars—of what changcs these mlght beare
- lhe subject of this volume. :

> .
T oa
- .

{

" TLicklider, J.C.R., “Technology in Science .‘Educz;‘lion: The Next Ten
Years." National Science Foundation, July 1979, U.S. Government Print- -
" ing Office, GPO 038-000-00432 ($2.50), p. 3. °

*National Genter for Educauonal Statistics, *’Student Use ofCompulers
in Schools.”” U.S. Department of Education, Rosm 620, Premdenual

Aruitoxt provided by Eic:

The Role of the Natlonal Sclence Foundatron |

The Nallonal Scnence Foundatlon has the mission, under
_ its.Organic Act (P L.81- 507) to |mprove the health’ of sc1-

and sc1ence educauon in the Unned States, For over -

ehce
h?nby years, NSF’s ngelopmem in_Science Education "
. Program and its predecess:jave been supportmg experi-

mentdl compu‘m’lg projects ih science, mathematics, and

engineering educatipn. This.booklet, which focuses on pre-

college mathematics and computing, provides summaries of - '

these projects supported in Fiscal.Years 1980 and 1981 :
- and highlights some .of the projects supported.in earlier

years. It is the Foundation’s role to offer a variety of dif-
ferent approaches among which state and local groups may
choose, lf they wishtodoso. - - .

! . . Lo

The Changes that are Possible

What are some of the substantive lmprovements in the math-
. ematics cumculum that the computer makes possible?

The &panal and dynamic qualities of mathematics can be

_emphasized. The spatial and dynamic aspects of mdthe- .
fratics are some of the most difficult-for students to master. - -

“When studying geometry, the domputer can offer the student
the ability to create an object on the screen, to turn it and

“cant improvement over a textbook in which the student sees
-only stationary- Objects and'is required to- imagine hoW
‘they might chdnge as a result of an event or, at’ best, ima-
gine how the object changed from one illustration to another.

Algomhmlc reasoning cag be exerc:s! and tested.. The

result of thé National Assessment of Educational 'Progness’ v
(NAEP) ma*es it clear that while students perform well on .-

view it from any angle. These capabilities promise SIgmf' =

basw,anthméupdl operauons (addition, subtrdcuon. etc.)

their abilities fo handle complexity—to solve probiems, to
understand a problem and to choose an appropriate method
for solving it—are decllmng A prelimim ary study by Clemcm,

Lochhead.and Soloway at the University of Massachusetts -

“indicates that writing computer programs to find solutions
" t6 problems helps the'student to imprové his problem-solvmg
“abilities through creating an appropriate chIgn and inter-

acting with the computer to test the quahty of the solution ’;:' '
The usefulness of myﬂrﬁnancs can be demonstrated more - _
‘readily. The usefulness of mathematics is often diffi cult to

\

" Clement, John, Jack Lochhead, and Elliot Soloway, **Cognitive Proc-
esses Involved in Algebr.uc Symbolization,” Cognitive Development
Project, Dept. of Physws and Aslronomy, u. of Masschusetls, Ambherst,
“MA 01003, July 133 l979 .
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.' 'understand, especially by those students Iessir_lﬂs»pired’ by

traditional mathematics mstructlon\Qnedtmj-computer

. music and art, however, which demonstrate or utilize the -
underlying mathematical concepts in these creative efforts, N

helps to build an understanding of mathematics-as a sophis-
ticated language-—a tool to facilitate C(@mumcatlon .

.How can the compute;,also enhance our ablllty to teach

mlthematm? _

* Using a. computer makes posslble the imroducuon of
mathemalxcal ideas at earher ages. Introductory statlstlcs,
for example, used to be considered,a

advanced high school course chiefly because f the cumber-
some data-handling techniques rather than the complexity

of the statistical ideas. The concepts of statistical surveys .

" and data collection and analysis which many children enjoy

" can-now be studied, for example, in middle school usmg the:

computer to actually manipulate the data. ’

The computer can enhance the mathe e?ucs learning en-
vtronmem by enabling the studem to generate and solve
" problems. The speed. of the computer dets the student do
more homework-pro s in a given time period. The com-
puter can also be usx%
drlthmetlc skills through Wrill and practice.

'What other conditions -re necessary to- reallze these im-
provements?

Identifying diverse, mnovatwe, promtsmg arrd successful '

new approache is-a crucial part of the challenge. Innova-

~ " tive strategies require the attention of the educational com--
mumty—pdl'ents, teachers, state and local government and

professlondl societies—before improvements can be avail-
able to many school chlldren/ .

 During the summer of 1981, regional meetmgs were held
, ‘around the Umted States.. Rep:esentatwes of many of the
projects in this booklet and other experts discussed these
projects and other innovative activities and tried to predict
what changes could and should be expected in the next ten
_years, given the availability of computers: At.a final retro-

spective gathering which included representatlves from all -

four meetings, the participants stated that in addition to

~ creative ideas, the following conditions were also necessary
before a real |mprovement in mathematlcs educatlon could'

be realized: : .
High quality reliable hardware, soﬁware and courseware

* are needed in sufficient quantities in schools if. camputing
" is to have an educational rmpact Hardware that works con-

sistently, software that is casy to-use and reliable, and
large qu!ntmes of high quality courseware arc all needed'so
that the computer can beé used conmstently and productively
by all teachers and students.

Educators—teachers, --administragors, school boards'——need

to be informed and educated in these enhancements and
changes in mathematics education and in the use of the .

compiiter itself (computer,literacy).

Support structures must be created or fortiﬁed to offer

assistance and continuing education for teachers in the

classroom. Teachers ficed continuing support imthe use of

hardware arid software (telephone hot lines or 800" numbers,

{
ndergraduate or -

: ‘geography) was

ive the student help i in the basic

,-'.‘_«.o:‘.' ’ . .
Q‘(I A_). .‘, . - - .

3 .
£ L]

to experts, for example) and continuing assistance on crea-

" tive and effective ways to use the computer in class.
The knowledge anYotemral of this approach to mathe-"
. matics educauon should be available. to all citizens. Know-
_ing both mdthematncs and compuiting provndes access to
high level JObS and professrons All of our citizens- should '
have access to these new skills. i

ThoPro]octs A

size the development of prototypes of coursgware for teach-

ing, Iearmng,an doing mathematics. While only merit (not i
nsidered in awarding the grants, these -
ing conducted throughout the Umted States?

-, as can be seen in Flgure 1.

prOJects are.

A : . o »

) 1 . . +

jFlguro1 L

FY 1980 AND FY 1981
PRE-COLLEGE«M‘THEMATICS USING COMPUTEH&

AR NUMBER OF PROJECTS By STATE

The projects suggest a series of questlons that the com-

" munity is. pondering, and a number. of areas for further. *
- research and. development o

. R
Wha‘t'topiminmathemutiuattnctexperimenu ian?
The first sgven categories of Figure 2 are bas

categories of mathematics used in a report from” t,e Na- ..
I Cou Teachers of Mathematics, Priorities in -
School Mathematics (PRISM).* The mathematical topics . -

‘tional Councik

chosen by the projects reflect the high prlomres of the
‘school community, The large.number of projects in’arith-

metic responds to. the stress on basic sknWeasurement

TPriorities in School Mathematics: Executive Summary of the PRISM
Project, National Council of Teachers of Mathematics, Inc 1906 Assocm-
tion Drive, Reston, VII‘ |mab22091 1981, p. T T ‘

~
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All of the36 projects fundedin FY«S@ and FY 8I emphd- -
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. mcnqgts AN

" $HIGH SCHOOL LEVEL

-

"< WHOLE NUMBE

is addressed in portlons of one or two pro;ccts but is not the
. pnmary mterest of any of them.

B . \Flgmz
FYWOOANDFYWM

. pne-con(eae MATHEMATICS USING co'upursas

PHOJECTS BY TOPIO L

ARITHMETIC R S W

DEGIMA!.S .
+ RATIO, PROPORTION, AND peacsm

MEASUHEMENT
ALGEBRA
GEOMETRY . -
PROSABILITY AND STATISTICS \)
- COMPUTER LITERACY
* PROBLEM SOLVING

€ ’ T

MATHEMATICS-COMBINATIONS
SCIENCE AND MATHEMATICS

Eight.projects are working on problem solving, and'the
~ National Council of Teachers of Mathemattcs Agenda for
. Action: (Recommendatlon 1) stresses problem solving as”

~one of the mpst important activities for mathematics educa-
_tioninthe‘80's.* - ‘ S

- The category, hlgh-school-level mathematlcs comblna- '
tions, includes projects which are attempting to discover’.

the most useful ways of incorporating computer graphicsin

trigonometry, geometry, algebra and even arithmetic. These o
projects are trylng to weave the/computer mtoithe high -
‘school mathematics'curriculum in places ‘where studentsor
teachers have special difficulties m teaching or learnlng'

mathematics. !
Can young children learn mathematics, using eolilputers?
Ten Hears ago the conventional wisdom was that a 4th

grader was the youngest child that could use computers ef- )

“fectively. Microcomputers wnth color and sound have
changed things a lot. Three pro;ects (Piestrup, Kraus,’Gat-
tegno) are working with children in the first three gradgs.

William Kraus at Wlttenberg University is working.on a

“strategy for using the game of golf to teach estimation of
angles and Iengths Figure 4 illustrates the golf gamc. The
lower righthand corner of the screenindicates the quadrants
of the-circle and the angles 0, 90,180, and 270. The black

line above the word "‘how is the lenrgth of the upits to be

- estimated for-the distance of the drives and putts. The game

can be played with up to four players. Both pl.l,Cement and .
numbers of sand traps and water hazards vary with each -

game Iflacement of the tee and green is also varied.

i ’

tion Drive, Reston, VA 22091; pp.; 2-5.

. by using computers.
'S

. ) k
e
.. A S .

’An Agem Jor Acllon Recommendations for School Mathematlcs of the
:1980s, National Coucil of Teachers of Mathematics, Inc., 1906 Assocla-

N

Prchtmnary.results lndlcate that vcry\young childrencan -
. become “mathematics-ready” and -can Iearn’ mathematics -

-

Y )
L . e
B

Figure 3. Ann Plestrub .at Advanced. rnlng Technology iy ereatmg
- geometry courseware for 2nd and 3rd | gra eis. .

‘e
)

' Flgure 4 Wllham Kraus uses l goif game to teaeh students to eslimate '
length ‘andi angles. .

¢ . 3 .
.o - . ’

Will lnteuetive gnphies Improve Ielrning? For whom?
Many of thede projects are conducted in urban schools, they

“involve many minorities and are concerned with the prob-
dems women have experienced historically in |carn|ng math~

£}

ematics. Adults are the focus of projects at Virginia. Com- . j',

monwealth University and the University of California at -
Santa Barbara, and adults will be part of the field-tcst pop-
ulations of other prOJect,v. ,

The computer is a promising vehicle for maklng mathe-
matics more accessible and understandgble for a greater
proportlon of the populatlon than succeeded in mathe-

- . matics .using just & tedcher, textbook and the traditional
“classroom.,, i

L
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~ The term **problem solvmg overs a wide variety of topics.

__matical statement or word problems of the past. It also

e R 1

A i 7ox: Provided by ERIC

Figure 5. Judith Hakes iy evelopmg timulations of energy uke for late . Figue 7. Judah Schs‘vnﬂ'z‘e ﬁrﬁojecl at the Education Dcvelbprrrent'Center.'

clement:\ry grades at the A I-Irrdran Pueblo Councrl B o . Inc. explores mathematical wqird probtem solving.in contexts interesting to
- : . Te ot junior hrgh school studerits. Both print and mrcrocompuler-bused mate-
: 1 - . rialsare bemg developed v
Cen students Improve their abilities to solve problems? ™ EICE ’ R .
o, ‘_,'?'{ . RSN

.v.'"

“ Figure 8

., The current interest in prbblem solvmg includes the mathe- HARDWARE cHOSEN BY PRINCIPAL INVESTII A‘I’ORS

N .. 4 .
includes decision-making skills and procedures and.real- - . : (_/ ~
world problems in which there may be more thin one cor- {m

_rect answer, to the problem. One of thg geals is to help
students to learn good methods for identifying, analyzmg
and solving problems. The computer canillustrate thesitua- = APPLE 1 AND Ti 99/4

" < APPLE I
APPLE Il AND TRS-86

tion with moving graphrcs or (if a vidgodisc is used) with APPLE || AND PET ~
still or moying prctures of the event. The student can ex- -~ ampr ..
plore and experiment by getting feedback from the COMPULEr .\ MODORE PET
before deciding which solution is appropriate. The prob- :
lems can also have realrstrc numbers rather than numbers ;TERAK |
chosen to *“come out even.’ ‘ , .COLORTRE:80 .o ‘
.- v(J 3 . - . . . v ﬂEA‘TH/ZENTﬂ.'CBQ |
' " /% . . COLOR MICRO PLATO ‘
: RAMTEK 6160
AND TEKTRONIX 4627 [l :
GMR SYSTEM . _\ o L , 3 .
2 UNDECIDED : - NUMBER OF PROJECTS ...

-

A major concern is. whether or not we can effectively -
create courseware for the next five or ten years using the
relatively limited equipment found in classrooms today. Aré «
these the best tools with which to do exploratory work?

Encouraging grantees to use the microcomputer of the

- future can be expensive and can make testing in the schools
cumbersome. These hardware prototypes are usually hand-
. - built and available in only limited quantities. Furthermore,,
: , : : . : when the materials are prepared for publication lhey may
Figure 6. Mary Gruce Kuntowski at the University of Florida is working on have to be rewritten. These drawbacks, howevey, are bal-
both mathematical and **real-world™ problem solving for grades 5 through 12. anced by more sophisticated authoring systems, better color,’ .‘

S b . resolution and sound, and larger memories. Taking advan- C

.

R T T T

. tage of the rapid improvement in the hardware appearmg
. ) ; orr the market, therefore, will continue to be a major
What new equipment seems to be useful? A change in the i chzﬂlenge for the courseware designer of the "80s. coe )
brand of equipment proposed is rarely suggested by the “rwo projects will be using computer-controlled video-
Program; it was not suggested on any of these projects. ~  discs. Isaac Bejar at the Educational Jesting Service will be
Q - 4
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workmg on clcmcntary mathcmaélcs instructign. James _
Laffey at the University of Washington will:endeavor to .
interest minority students in career's in biology through
courseware which explores the use of matliematics 5. biology.
Why not use color? Many projects are using both. color
and sound. Other than as attention 'gcmng features, ‘very
little rationalization is given for why they are useful, but
_ undoubtedly the relatively modest additional hardware in-
" vestment rcquu'cdis one réason for choosing them. Many of |
the projects using black and white monitors chose them in- Cr grorved b Tom Layman
tentionally because they providethe better resolutjon which -
is. necessary for “accurate graphs'and dlagrams Effective
uses ‘of color and sound are both areas of opportumty for
“further research and development activities. Only one of
these projects, Wallace Feurzeig's at Bolt, Beranck®and
Newman, is researching the cffec%ve uses of sound in math-
ematics courseware. Good research on both thc motivational Figure 9. Shnr(:n Dugduk at 'Ehe University of Illmois at Champmgn/
. . . . s Urbana wrote “Green Globs,” an algebra game. Wme an cquation to
and instructional reinforcement qualities of color and sound touch us many Green Globs as you can.
would be useful in creating more effective courseware. Pub- . . .
lic support for this researcht would assure that the ﬁndmgs ' '
wel‘e in the public domain.
v Probably the most compcllmg use of ‘color thus far is
- Sharon Dugdale’s “Green Globs,” an aigcbra game. The . ,.
‘,ob;ectwc of the game:is to write equations whose curves
tbuch (and ‘explode) all of the Green Globs. The fnere : '
Globs touched by an cquatlon the hlghcr the scofe. . S 4 ’

Charon Dugdsie

Your shoti » xed

) - 2
Leaar shots P . P - (ke )L 1M00

rour shot: » =3

Congratulati i

B

rour shott ) r--!(y»l)'ol

sar wha bt P yeBet® Tim

T e sour name for the Records
» Oharon

N v ' ‘
Figure 10. The students’ successive equations.

o o s 17 .




€ 4 v

45,

37 =

33

31

29

28

27

24

1a. 24
;")c? E‘_:"i[!‘
r
t -

te

reat rov ¢+

me A Telord rumker

see a repla, of 1t

Figure 1. The Hallof Fame records the highest scoring games. '

The compuler keepsa record of the hlghcst scoring gu* 9
called the HalW8F Fame, and other students can go back and\
replay these successful games. The students can learn from
each other through this réplay strategy as well by workmg
together oh games. ' '

What Ilnguuu were clloun? Approxnmatcly'half of the
projects are using BASIC and half arg using PASCAL. Two
projects use LOGO. The. Program sxggcstgd no changes in
. language choice. = .~ ’
% How will the structure of the learaisg environment
" change? Some people feel that the first way a computer

enters the classroom is as a tool for the teacher. If all
materials are completely individualized, it becomes more
difficult for schools to use the computer effectively with a
-small, initial hardware purchase. Very few schpols will ini-
tially buy computers far cach two or three children. Some
projects are writing coursewaredfor the computer used as a
teacher tool (Figure 12);.athers create materials for students
to usc individually or in groups (Figure 13). oy
The computcr-centered classroom is a concept that is ap.{f!-
. pearing more frequently in classrooms. Seymour Papert of
M.L.T; described this approach as “the computcras pencil”.
Just as teachers now working, with students in class use .
pencils and paper and perhaps a hand calculator, in’ the
future each student will have his own computer. The com-
puter is a student tool within a classroom for creating pro-
grams or doing algebra problems. This approach will not
seem unreasonable when a powerful computer is as inex-
pensive as a hand calculator is today. A varicty of new
environmerits scems promising for ourschools in the future.
How much does It cost? Thesc Fiscal Year 1980 and 1981 .
projects represent a Federal investment of approxnmutely
$4,000,000.
In Fiscal Year 1980, a Imle over $2 mlllnon was mvestcd
in Fiscal Year 1981, the number is a little closer to §1.5

EKC | T

wll Toxt Provided by ERIC

. Figure 13. Herman Hughel students at Michinn State Univcuity work

Figure 12. Gerald Isaacy’ project at Carroll College explores the computer
as a tool for the teacher of pre-calculus mathematics. -

both indiwdunlly and in groups
-

[

" million. Figure I5 illustrates that projects are supported

at a variety of investment levels. These figures indicate
Federal investment; several projects also involve Substantial
contributions by the grantee institution, by local schools
and/or by the private sector. ,

!
b

1

The Future

The combined topic of mathematics and computers is ong
that many people believe is important. Mathematicians and
classroom mathematics teachers, not only computer scien-
tists or necessarily. even computer specialists, are develop-
ing new tools for the classroom. Their enthusiasm is based
not upon cost-cffectiveness, but upon their ability to create
new, compelling tools for teaching mathematics. They are
persuaded by the value added to their courses rather than by
the dollars saved by their-universitics and school districts.
While costly, computers are not seen to be prohibitively
costly. And students, purcnts and school administrators are
ugrccmg

’ g M
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Figute 14
‘TOTAL FEDERAL DOLLARS INVESTED

PROTOTYPES -, ‘| NG, PROJECTS SUPPORTED | DOLLARS
. H 1\
YEAR +{FY 1980) | . 21 2,278,000
YEAR 2 (FY 1981) S8 1,761,000
- . - 4,039,000
OTHER ACTIVITES .« ’
- (FY 1981, ONLY)
NSF/NIE REGIONAL .
, CONFERENCES 4 76.000
4.114,000°

*This figure includes $505,000 from the Nationalinatitute of Education(NIE) invested
in NSF/NIE prototype projects and the NSF/NIE Regional Conferences. -

L \ L W
- .

Figure 16
" _ FY 4980 AND FY 1981
-' PROJECTS 8y AMOUNT OF FEDERAL INVESTMENT_
220-240,000 ' ‘
200-220/000
180-200.000
180-180.000
146-100.060
120-140,000
- 100-120,000
' 80-100,000
'’ 80-80,000
40-60,000
20-40.000

“NUMBER OF PROJECTS

/,

) 3 i
B +) 1 2 3 4 5 [] 7 8

. er e wn e e e~

I

Although the results ur¢ @il preliminary, maBy students
who were not interested iffiiathematics before, are uppar- *
ently becoming interested rid involved becausc of thic visual
and dynamic character of fhe computer, the ability to reveal
the mathemytical aspects f art and music through the com-
puter, and the computer's ability to provude feedbuck and
interaction for students. Not only is a wider group of

“students in regulur mathematics classes able to have suc-
cessful experiences in ‘mathematics, but both younger and
older.students can as well. Néw strategies and environments
are possible for the schools of the 80's and beyond. While
innovations always stimulate motivation, project after project

reveals heightened motivation for mathematics using com-
puting. This appears to be more than just a Hawthorne efféct.

What we have represented here, however, dare prototypes
of courseware. They are bits and pieces. but nevertheless,

_ building blocks of new mathematics curricula that have not
yet been defined in detail. They represent a first, explora-
tory phase. - ‘

Logical next steps include building and testing semester-
long prototypes, and eventually K-12 total mathematics
curricula. Then, more |mportantly. this basic set of tools
will move to science programs and thereby muke mathe-
matics and computing a new ‘basic.

Dorothy K. Dcrmgcr
) Acting Program Director
Development in Science Education

s/
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Project Summaries

Advaoced Learning Technology
13800 Skyline' Bgulevard
Woodside, cmﬁosz
L

Ann Pl""llé?ﬁ . &

Early Learning (Grades 2-3) of Geometry at% Loglc,
Using Microcomputers. %

Young children can learn mathcmatlcs in a playful, inter-

active manner using today’ s.microcomputcrs Games, .in+

quiry learning sequences. and pizzles can be programmed on
a low-cost. powerful computer with color graphics, natural
sounding speech, music, and a variety of input devices.
Children can use a joystick, a graphics tablet, a light pen,
and a special children’s keyboard to explore mathematics
concepts. The project will devglop microcomputer software
which will enable childrenaged 7 and 8 to discover geometry

* concepts and to develop logical thinking. The microcom-

equenced to provide a
ung children. Some

puter programs will be paced an
dynamic learning environment. for

" computer programs will be prepared in¥hree versions: with

standard English, Black sfandard English, and Spanish
voice prompts. Teacher's manuals for cach program will be
written in Spanish and Enghsh The programs will be de-*

~ signed for gifted children as prototypes of a mathematics

enrichment curriculum on microcomputers. Commercial
publication will be sought.

Award Number: SED 80-I25I0(NSF/NIE)‘
Award Amount: $130,000
Duration: Scptcmbcr 10, |980—Fcbruary 28,1982

Dixle School District
Miller Creek Schoot -~

380 Nova Aiblon Way
San Rafael, CA 94903

Ronald Saltinski ,

Middle School Mtcrocomputor Statistics Laboratory

The pnmary objccuvc of the project is to,create an

cenvirof\ment in which middle school studcnts will have the

3

*Some projects reccived partiol funding from the Rescarch in Science
Education (RISE) Program because of a rescarch clement in the project.
Such projects will be marked “’RISE/ DISE.” Some projccls received fund-

ing from the National Science Foundation/National institute of Edvcation .

Improvement of Mathematics Education Using Information Technology
Progrum. Those projects will be marked “NSF/NIE Projocts rundcd

totally by*DISE will be so designuted. -

[Kc

wll Toxt Provided by ERIC

Duration:
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opportunity to develop a sense of statistical reusoning as an
integral component of problem solving in science and math-
ematics. A statistics Iaboratory will_be created in which
students will receive instruction |“é@tisucs and assistance
in applying statistical techniques 1fi science, social studies,
and other areas of study. The microcomputer will be used as-
a tool to solve these statistics problems. The project will

. generate a low-cost model with supporting courseware,

competency statements, and guidelines for instruction and
evaluation of hardware and software. Commercial publica-
tion of the materials produced in the project will be sought.

AwardNumber: SED 80-24417 (NSF/NIE)
Award Amount: $10,035
 May 15, 1981—April 30, 1983

N
»0

University of Callfornla, Berkeley
Lawrence Hall of Science
Berkeley, CA 94720

John David Miller

Elementary Mathematics Concepts with Calculdtors:
Microcomputer-Based Modulea for Teachers, -Parents,
and the Publlc

This project wull develop a pilot, three-hour instructional
program for using calculators in clementary mathematics

teaching. The audience for this.instruction will be 4th, Sth,

and 6th grade teachers; support_personnel; parents; and
members of the public. The chIVcry,systcm for this instruc-.
tion will consist of three highly interactive microcomputer-
based programs. The programs will qnable teachers to begin
using many kindsof calculators together with any regular
math text. A subset of this instruction will be for parents

. and 'the general public—to explain to them the use of cal-

culators in mathematics teaching and to enlist support for -
the teachers. Forover four years, professional mathematics .
educators have urged the use of calculators in nfathematics

‘education. Presently, 90% of elementary classrooms do not

use culculators to any significant degree.

- AwardNumber: SED 79-19000(DISE) - >
Award Amount:  $98,027
Duration: Muy 15, I980—-Apn| 30,1982




University of California, Santa Barbara
Santa Barbara,.CA 83108

Marvin Marcus

Intensive Computer-Based Mathemalics Training for
Re-entry Women g

~

This project will develop a computer-based mathematics
,curriculum for women who wish to upgrade skills needed
_. -for continuing education or re-entering the technical job

" market. The project will design and implement a graded
- sequence of instructional units—covering such topics as real
and complex numbers, functions, linear systems and proba-

bitity—for two intensive summer short courses and subse- -

quent home-study /microcomputer laboratory phases, using

low-cost, stand alone, commercially available microcom-

puters localed on the Sunta Barbara campus.

One hundred women between the ages of 25 and 55 will be
selected for the program, taking into’account commitment,
carcer, goals, demographic mix, and need. Participants will
be randomly assigned to control and treatment groups. Only
those in the treatment group will receive the intensive math-
ematical training, but both groups will be tested régularl?
throughout the length of the program to determine the ef-
fectiveness of the-intervention.

The project will dcvclop and disseminate (I) written in-
structional units covering the pertinent mathematics and
microcomputer-based “'discovery™ exercises; (2) intelligible
manuals for learning a computer language and simple
machine operating techniques; (3) a ""how-to" manual on
setting up an inexpensive microcomputer laboratory to
work effectively with mon-traditional students’ own video
tapes of the lectures; and (5) a newsletter, published every
three months to disseminate project’s results. The materials
and course dcslgns will be madc suitable for easy transfer to
other institutions.

Award Number: - SED 80-2041. (DISE)
Award Amount: :$192,012
" Duration: ,  March |, 1981 —October 31, 1983

University of Callfornla. SantaCruz
1156 High Street
Santa Cruz, CA 95064

Kristina Hooper

Visual Geometry and Mathematics Cognition for Ba@j

ning Coliege Science Students

diffi culty in gaining access to scientific or tcchnological -

careers.

As preparation for materials devclopmcm. the prOJect
will perform the following: (1) analyze the current difficul-
ties and attitudes of students interested in science careers
but without the normal self-confidence and preparation;
(2) develop techniques for evaluating and improving skills
in spatial visualizatiog and visual-verbal translations:;
(3) collect and characterize the impact on studenté of cur-
rent materials in visual problem-solving and geometry;
(4) assay the introductory science curriculum of UCSC for
thedemands placed on math undcrstandmg. and (5)develop
specifications for computer equipment needed for interac-
tive visual instruction. Expected outcomes include docu-
mented techniques for a *"new generation' of Marning
materials, example materials, and insights into the role of
visual modes of representation .in math cognitiop and in

overcoming problcms some students ‘have in beginning sci-

ence collcge courses.

Award Nllmbel': SED 79-19778 (DISE)
Award Amount: $235,174 .
Duration: J une 13, I980———Dccembcr 31,1982

u:ilverslty of Callfornia, SantaCruz -
Santa Cruz, CA 95064

Edward M. Landesman

" Microcomputer and Video-Based Mafhemaﬂcs Modules.

This project will develop prototype materials for a pre-

calculus-level course in visual geometry at the introductory

level. Using computers with interactive graphics, the mate-
rials will train students in visualizing paticrns and then

transforming them to symbolic forms, a mastery vital to the
concept of mathematics which is often lacking in re-entry,
women, or migority students. This lack may contribute to

10

for High School Women and Minority Students

This project will dcvelop six Icarmng modules which will
make use of a combination 0 media {(microcomputers,
videotape, and prmtcd workbooks) to assist minority and

" women students in learning high. school hathematics. The
. proposed approach is based on social learnifig theory, which
,synthesizes cognitive ‘and behavioral perspectives. The

modules will be designed to aid learners in mastering key
concepts, strengthening nccdcd skills, and reducing fcelings
of learncd helplessness or nnxicty in mathematics so that
the necessary prcpuratlo q‘my be acquired to pursuc post-
sccondary studies in sciené® and technical fields.
dnteractive computing will be ggmbined with video se-
quences and printed workboolks provide the learner with
a powerful mix of learning activities based on task analyses
and learning objectives. This combination of media is par-.
ticularly useful in relating mathematical concepts to their
apphcanons. demonstrating the importance of mithematics
in life and carcers, and providing self-paced, interactive
rchearsals in generalizing concepts and mastering skills.

‘The proposed work will use equipment that is alrcady avail-

.able in many high schools, and will provide a foundation
for futurc uses of intelligent videodisc technology. )

The project team includes senior academic and profes-
sional staff having expertise in mathematics, educational

21.




psychology, graphié arts, and computér-assistcd instruc-
“tional techniques. The team also includes high school
teachers of mathematics. - : ~ .

AwardNumber: SED 80-24701 (DISE) '
Award Amount; ~ $176,444 - .
Duration: April 1, 1981—March 31, 1983

assigned to experimental control groups.) During the first
semester of a two semester program, 30 tenth graders will
study specific arcas of math weakness of 30 ‘sixth graders
and will develop microcomputer courseware for them. Each
tenth grader will tutor one sixth grader during the second
semester, using and further developing courseware. The
anticipgted results of the project include an improvement

" in math and problem solving skills of both groups of stu-

San Francisco Stat_o University
‘1640 Holloway Avenue
San Francisco, CA 94132

Jose E. Gutierrez

Mathematics Network Cu'rrlcb_lum Project for Miidle
School Teachers and Students '

S

4
X

This project, for the introduction of microcomputers into
the middle school mathematics curriculum, has three objec-
tives: the development of seven curriculum prototypes '
(units), a.model for the teachers, and the development/
implementation of a computer communications system
(network) to bring together the scparate classrooms. The

~ computer activitics will stem from classroom activities that

" utilize the manipulation of real objects and/or the activi-
ties of the students themselves. Each unit incorporates five
clenients: games; simulations; classroom activitics; data
storage, retricval and processing; and interclassroom inter-
action. Dynamic software will be developed to provide both
structure’and freedom for student manipulation of dataand _
interaction with, the mathematical content and concepts.

" The network will provide for interaction of students and
classrooms with cach other, teachers with cach other, and
all of these with the university data base. The interaction
will enhance participation and motivation of both students
and teachers. The project will disseminate information at
professional mectings and will explore the possibilities of
commercial publication of the materials. ' '

AwardNumber: SED 80-12465 (NSF/NIE)
Award Amount: S| 30,811 , :
Duration: September 1 7,1980—February 28, 1983

University of Colorado
' 8chool of Education
_Bouldgr. CO 80309

. Marc Swadener .
Personal Compiiters and Cross-Age Instruction *

-~
-

This project will develop )ﬁ;inﬂruétional strategy com-
bining use of personal corffputgrs and cross-age instruction.
The development plan incliidésidentifying 60 low-achieving -
sixth grade students and 60 norizmath /scicnce oriented, able
tenth grade students, (Half of cach group will be randomly

L&
&

xﬁv' '

_the computer will be emphasized.

“tapes (or intelligent discs) and software packages in problem-

dents and increased enrollment in math and scicncg.c_lasScs
beyond grade 10. The project will produce a testcgjns;(ug-
tional strategy, a curriculum for high school studénis and
computer software.

AwardNumber: SED 79-18974(DISE)

Award Amount: $84,917 _
Duration: September 15, 1980—Fcbruary 28, 1983
University of Florida o

College of Education,
360 Norman Hall
Gainesville, FL 32611

[Aury Grace Kln‘towukl‘

Instruction for Problem Solving 'Using the Microcom-
puter in High School Mathematics

This project will develop prototypes of instructional
materials for nonroutine and real problem solving to be
used with a microcomputer. The effectiveness of these.mate-. ..
rials in promoting growth in the problem-solving ability of .
students in grades 5 through 12 will be studicd. Prototypes = -
will be developed in two areas of mathematical problem :
solving_(geometry dnd number theory) as well as in real
problem solving so that multiple aspects of the potential
of the microcomputer can be exploited. The graphic capa-
bilitics may be used to great advantage in thé gcometry
problems, and the iterative and calculator capabilitics are

most useful in number theoretic problems. Interagtion with
X4 .

The comprehensive series will includcimroductorf/ video-

solving techniques, Supplementary printed materialswill be
available in some cases. An iportant aspect of the final
product will be a collection of sequences of similar prob-
lems. Hints or cues will be provided for a number of possible
solution.paths. Iivaddition, cach set of problems will include
supplementary instruction in key content areas as well as
uscful algorithms, Materials will be submitted to consul-’
tants for critical evaluation. Programswill be demonstrated
in NCTM meetings at St. Louisin 1981 and Torontoin 1982.
Progress reports and materials wil}bc. distributed to those
interested in mathematics education. :

Award Number: - SED 80-12466 (DISE).
Awsrd Amount: $110,322 g
Duration: August I, 1980—Qctober 31, 1982
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Georgla Institute of Technology

225 North Avenue
. Atlanta, GA 30332

LesA. Katlovllz

Microcomputer-Based Strategies for Mathematlcs in -

Junior High and High School

This project will develop comput&rogrums called IDP's
(interactive demonstration programs) for use on microcom-
puters capable of generating high resplution video graphics
to treat key topics in traditional junior high and high school
mathematics courses—primarily general mathematics, alge-
bra, geometry, and calcylus. The programs will apply the
technology to the tusks of computation, graphical display,
and simulation in order to clarify and explain the subject
matter. The classroom component of the project is com-
plemented by a* laboratory component in which students
experiment individually with the progmms and carry on
related activities,

The primary produci of the project wnll be the demonstra-
tion of a teaching model which makes us¢ of computer pro-
- grams for classroom demonstration and laboratory use in
muthcm.mcs courses. The programs themselves, which will

be available when the project is completed, will be de-

signed to bring ideus und numbers together more effec-
tively for the understanding of mathematical concepts and
procedures, promote clussroom participation by virtue of
the interactive nature of the programs, provide multiple
'viewpoints and contexts for the treatment of the given topic,
and allow for a useful redistribution of the teachers' time.
* Teachers from ‘the Atlanta public school system will be

project- is based on research that indicates that females
develop spatial ‘abilities differently from as well as Idtcr
than, ‘males,

demonstrate at the 8th grade level translation, reﬂecuo’n.

~ rotation, congruence, symmetry, invariance, triangles (SSS,

ASA, SAS, AAS), sum of angles, corresponding and alter-
nate angles; (2) identifying the stages of spatia)- ficquisition

~ of the above geometry concepts by sex by age: and (3) deter-

. mining g the adequacy of a graphics pad ifr the acquisition of
geometry concepts via microcomputér. This project has at-
tracted the jnterest of a computet vendor who will support

-the cqunpment The modules will be discussed at national- -

meetings and will be offered for commercial publication.

Award Number: SED 80-24507 (DISE)
Award Amount: 55;500 C S
Duration: September 15, I98I—Fepruui'y 29, 1984

This project will result in: (I)J9 nonvcrbul IS-minutein-"."
teractive instructional modules for a microcomputer which~

University of linols— : : -
Urbana, IL 61801 _ e

Sharon Dugdale -

Prototype Mlcrocompufer Courseware for Tea&fhlng
High School Algebra

" This project will devclop microcomputer courscwure to
teach basic algebra concepts to sccondary stugents (grudcs
9-12), Materials will be developed to teach recognition of

- 6gcneml functional relationships and grﬁ'phmg of lincar and.

actively involved in the planning and devclopment of the ¢

IDP's to ensure their quality and effectiveness. A distribu-

tion nctgork for the materials will be provided by the South-

western Consortium for Minorities in Engineering. The project

is designed for future expansion to other courses and grades

and to a large geographical area,

Award Number: SED/80- 12649 (NSF/NIE)
. Award Amount: $88,800
Duration: Augustl I980—0ctobcr3l 1982

: llinols State University
344 DeGarmo Hall
Normal, lllinols 61781

Glryw Tubb.

4

quadratic equations. The materials will use an “intrinsic

;

models" upproach. This approach uses motwutmgucuvmcs .

which are direct expressions of the underlying mathematics
such as games bused on the mathematical principles in-
volved. The matetials will be designed for and tested on a
color graphics microprocessor-tiased system which uses a

standard color television sct, and u floppy disk for program |
storage. This hardware has capabilities which can be ex- -

pected to-be widely available in a few years® time. -

wardNumber: SED 80-12449(DISE)
~ Award Amount:  §111,300
Duration: JuIyIS I980—.lunc 30 I982

Femaies’ Acquisition of 8th Grade Geometry COncepts ‘

vla Non-Verbal Mlcrocomgum Graphlca

" This project is designed to: (1) improve the acquisition of
geometry concepts of 8th grade females; (2) produce. soft-
ware ina working model format that clearly illustrates the
utility of microcomputers in geometry and is casily modi-
fiable by educators; and (3) produce a non-verbal symbol-

based geometry model using microcomputer graphics. The

12

_Ball State Unlversity

Department of Mathemaﬂca%clences
2000 University Avenue

Muncle, IN 47308 - :

» Bernadstte . Pmum

Microcomputer Applications of Mathomaﬂcs in High
School Management Sclence : .

This pro,;ect will develop hlgh school level microcomputer-
bascd curriculum materials for teaching the mathematics

23
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" that is used for decision making in the management sciences.

The products will be five independent modules on the topics -

of matrix theory, game theory, linear programming, net-

An invited confcrcncc will be hcld t cxplore this qucstlon
with Icudersm the field. Recommendations and proccedmgs -
wnll be pubhshcd and dlsscmmmcd o .-

work thieory, and Markov chains. Ttie modules wiltcontiin

computer programs to be used in problem solvmg. student
and instructor manuals, a book of problem sets based on
the mathemiatics used in decision theory, and tests for eval-

uating student achievemént. The modular nature of the
materials will make them suitable for incofporation into

_ existing high school mathematics courses, for collective use -

as a one-semester course on decision theory. or for use in

: mdependem study projécts.
The development of these materials addresses the need

expressed by mathematics educators for high school courses . - Wallace Fourzolg

"-which stress problem-solving strategies, applications, and

the skilled use of computer technology. The increasing’

availability of microcomputers in the high school makes
possible the presentation of mathematical problems drising
from real business world situations for which solution by

‘conventional means.would involve tedious computations.

v AwardNumber.
-Award Amount:

SED80-24425(D|SE)
$203,558
JunclS I98I—Mdy3l I983

4

.-

Duration:

Bolt; Beranek and Newman, Inc.
50 Moulton Street
Cambridge, MA 02138

. ' . _
" Development of an Articulate Inslrucllonal System for /
~Teaching Elemenlary School Arlthmellc Procedures o

A computer-based instructional system wnh udvanccd .
capabilities for teaching arithmetic algorithms and clemen- .
tary mathematical procedures will be developed. Whole

Award Number: SED 80-24418(DISE) o " number computadtion will be emphasized and synthesized ‘
Award Amount: $79,482 - & *speech will be used extensively with viglal displays. In demon-
Duration: AUBES{ 1, 1981—J uly} 1,1983 stration mode, the system explams the detailed execution of

k3

,) ‘v : . . ) (.
| . .
University of Maryland, College Park
College Park +MD 20742 -
James T. Fey

Microefactronic Technology: Impllcatlons for Secondary
Schoo! Mathematics Curricula

" The central concern of this pro_|cct is how best to cmploy

. _microelectronic technology in science and mathematics cur-
ticuls:in high schools, Such existing and projected technol-".

ogy permits machine performance of nearly all formal manip-
ufatioriy that students now learn in high school mathematics,
Howqycr. to date, school curficula have undergone almost
no broad change to reflect the emergence of powerful con-

. puter-based work environments in sciénce and mathematics.

This project will address three basic questions: - -

I.. What is the best possible mathematical software pro-
jected to be available for usc i doing high school level
mathematics by 19907 A prototype of this environment will

be designed, arrd implemented to-the extent pcrmmcd by

the evolving statc-of-the-art,

2. What mathgmatical skills and understanding will stu-
dents need in order to use the new computing power “effec-
tively? An clementary calculus course and introduction to
mathematics coursc will be revised nnd taught using the
prototype mentioncd above. -

3. How, might appropriate change in school muthematics
be initiated, given the complex interrelation of curriculum
expectations by students, parents, teachers and college faculty?

l /'»I

a procedure to the student as it shows its work on a. dis- .

_play. In guided prucucc mode, the student works through a

procedufe and the system diagnoses | his work. The system is: -
articulate and diagnostic. lts explanatlons and error evalua-
tions use computer-generated speech. The prototype design
will be tested und evaluated using a variety of instructional

strategies and content ‘materials. Although the extensions

over convcmlon?!l tutorial CAl methods are technically
straightforward, their qualitative improvements are pedu-
gogicully of the highest importince because of the union of

- synthesized spccch and advanced cogmuve ‘models of learning.

_' Award Number: . SED 80-12481 (SEDR / Spccml Actwny)
Award Amount' $160,343
Daration: -

_be based on the technique of dimensional (scmumnc) anal-

August 1,1981—April 30,1983 - °

Edhcatlon Da\;elopment Center, Inc.
§6 Chape! Street '
Newton, MA 02160

JudshlL.Schwartz

Appllcatlan of Dlmenalanll Analysis to Middle School .
Mathematics Using Microcomputerand Print Mntcrlm

This project will develop a collection of tested mathc-
matical .word problems which will be available both in . -
printed form with graphics and. in the form of interactive
computer programs for usc with a microcomputer. The
problems will be set in contexts that arc interesting to junior
high school students. The approach to problem solving will

. + .
dg ..
.
.
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ysis commonly used in university-level physncs and engi-
necring, A core group of six to ten teachers in the Boston
area will collaborate closely with project staff in the devel-
opment of materials and-will test materialsinitially. A larger
group of 50 teachers with access to microcomputers in sev-
eral urban areas around the country will then receive all
materials and have complete discretion as to their use. Eval-
uation will be based on the extent to which these teachers
voluntarily use the materials proyided, and the responses of -
the teachers and their students-after using them, The ptojccl.
will also produce a report presenting insights gained on the -
following issues’in the course of developing and.testing.the
materials: (1) the gcncruuon of a computer-based cur-
riculum in mathematics and other subjetts; (2) the interac-
tion of printed and computcr-buscd materials; (3) computer+’
generated printed materials custom tailored to particular
student interests; (4) the attitudes of teachcrs toward the
present and future roles of computers in education; and

.* (5) the training of teachers to use computers for their own .

ends, both as professional teachers und as functioning udolps

AY

}
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~ Waterford School District

6020 Pontlac Lake Road
Waterford, MI 48095 .0

Rundy E. Gross , _
Using Problem Solving in Junior High Mathematics

" This project uses mncrocompulers for tcdchmg problem-

-solving skills”in mathematics in. grades 7-9g,Materials will
be'devgloped by experienced teachers who have developed
computer software and use microgomputers in their class-

# rooms. The project objectives include developing instruc-

tional packag:s forjumtr high mathematics, including

simulations; inquiry activ
gramming materials.
The goal of the project is to develop materigls, whlch im-

ities; educational games; and pro-

“prove students’ ability to solve reul-life problems yse induc-

. tion, work with algorithms, #nd think abstractly,

Commercial publication will be sought for materials pro-

duccd by this project.

in saciety. . Award-Number: SED 80-24463 (NSF/NIE) -
# — Award Amoupt: S7T.05T
Award Number: SED 80-12611 (DISE) 4
> Award Amount: .$156,101 Duntlon.' June 15, l981-—Mdy 31, 1983
Duration: . Septcmbcrl lQBO——Scptcmbcr 30 1982 Al

<
v 4

Massachusetts Institute of Technology
77 Massachusetts Avenue
Cambridge, MA 02139

Seymour Plpon ! .

Interest World: Praec':ollaga Mathematicsin a COmputar
Culturo

" This project will develop an alternative to the traditional #
uniform mathematics curriculum. The new model of educa-
tion will be compuyter-bused “interest worlds.” These interest
worlds will serve as slgnlf cant routes into the achicvement
of “computer literacy” on a broad scale. The key idea -

* behind the project is: If pcople have developed a serious
-interest and significunt expertise in some activity and its -

L4

-« associated body of knowledge, then it should be possible to -

| EKC

design computer systems that help them pursue that activitys
and at the same time draw on their expertise and c$ouonal
_ attuchment to support mathematics learning. Fouf/interest
worlds will be developed: Words World, Games World,
Music World, and Animation World. The interest worlds
will be tested in a 6-week summer program for 24 mid-

" elementary to junior high school youngsters.

Award Number;: SED 80-12648 (NSF/NIE)
Award Amoumt: $165.434
- Dusation: Scptcmbcr i, I980~.-.luly 31, 1982

14
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. Wayne State University -
Coliege of Education
223 Education . .
Detrolt Mi 48202

John 8. Camp -

. Computer-Enhanced Statlstics Modulaa for tha Upper
Elamamary Q@rades

.

. This project will develop pro;oiypc computcr-cnhﬁnccd‘

. clementary muthemuucs curriculum units, It will usec com-

puters: for simulation, games, information storuge and re- '

trieval, and open und guided diggovery to introduce upper
clementary school students to statistics.-A major focus will

be the dévelopment of students’ heuristic problem-solving .

skills through their command of the computer’s capability

to simulate ‘experiments, alter values of variables, make,

tables, draw graphs, present a simpler problem, or present
a related problemi. The units will include goals, objcctivcs.
computer and/or non-computer lcarning cxpcncncca.
tcuchcr guides, and evaluation instruments, :

Formative and summative evaluations will be conductcd

to astess the'materials, their uscfulness, and student out-

comes. The project will also.produce a teacher education
module for future teachers of the statistics materials,. @

Award Number: SED 80-24223 (NSFNIB)
Award Amownt: $110442 '
Duration: June 1, 1981-—May 31, 1983

A




"~ Award Number:

Duration:

P .

St. Olaf College _
Northfleld, MN 55057 .

Lynn Arthur Steen

Microcomputer Instructional Units (fgf 11th and 12

Grade Mathematics) Using Simulation of Mathematical
Modeiing . .

Three prototype instructional units will be developed for
microcomputers, cach using simulation of mathematical

_. modeling as a vchicle with which students can explore the
- geometrical and physical bascs. of mathematical relations .

ships. The simulation programs will employ color graphics
(with a graphic input pad) to illustrate physical and geo-

" metrical processes. Students will use theprogramsas experi-

ments, trying different parameters and conditions, in order
to collect duta and formuldte. conjectures. The program -

consistency with the simulations, and will suggest explora-

“tion of possible sources of error. The materials will be

tested in high school, college, and in adult continuing edu-
i i Each program package will be a sclf-con-

Allindlan Pueblo Councli . -

« W15 Indian School Road

Albuquerque, NM 87197
Judith A. Hakes

Computer Storytelling Mathematics for Pueblo lndlan‘..’,

Upper-Elementary Level Students: ;o

This project will deyclop un alternative, compulcr-ﬁascd
learning unit in mathematics and science for upper-clemen-
tary level Pueblo Indian students, Fhe project will produce

afid Treld test a fouf- to six-week unit entitted *Puctlo Uses -
" of Energy™ which fuses mathematical problém solvifig with
_sgience content related tgr the daily lives of the Pueblo
*stitdents. The major rolefof instruction will be the micro-
. computer interfuced with ) tape recorder. Instrugtional pro-
' _ grams will be designed to Jptroduce content and skills in g
packages will permjt students to test their-conjectures for - *

jto?ylclling format which capitalizes on a specific {earning
style of Pucblo culture. The project will be accomplished in

“two 6-month phases; 1)-design and 2) field development,

revision and dissemination. The computer programs, audio,

 tapes, and printed materials developed will be disseminated

tained instructional unit on somic Yopic illustrating math- Y1}“-0“3}-. the Education Division of the All Indian Pueblo

ematics ordinarily encountered in grade |1 and 12. Each - Council to Bureau of Indian Affairs schools and other edu-

will be accompanied by a supplementary pamphlet suggest-
ing problems, projects, und fur,!hcr reading. .

SED 80-12463 (NSF/NIE).
$5HM4 . .
July 1 1980—June 30, 1983 -

Kwnrd,Amonnt:
Duration:

ucational Testing Service '

~ Princeton, NJ 08541 .

isaaci.Bejar ) z

Interactive Videod/sc Appllcatlona‘ to Elementary Math-
ematics Education : -

& ,
This project will d{:sign an interagtive (computer-con-
trolled) videodisc system for use in teaching the clemengary
mathemdtics topics of decimals-and fractions. This'lyﬁcm .

will incorporate in a single delivery system the advantages
of several instructional techniques: one-way television, com-
puter-assisted instruction, sophisticated measurcment designs,
analysis of student crrors, and detailed record keeping.

_ The system is viewed as a viable mechanism for progress
toward cqual cducational opportunity in a cost-cffective

manner. The initial effort will coltcentrate' on a scl[-con-’\

tained mini-curriculum combining fractions and decimals,
Materials will be tested in fourth and fifth grade classrooms.

" At the conclusion of the project the production handbook,

the vidcodisc. the software for the lessons and the final re-
port will be disseminated. e

Award Number: SED 80-24465 (DISE)
Award Amount: $147918 -
May 185, 1981 —April 30,1983

~

cattonal programs, Materials will also be available at the
American Indiun Bilingual Education Center at the Univer-
sity of New Mexico. Results of the project will be presented

in_journal publications. . -

Award Number SED80-12482(NSF/NIE)

Award Amount:  $59.444 - "a

Duration: - Scptember 19,1980—February 28, 1982
. "

EducationalSolutions,Inc. . _— .

80 Fifth Avenue T f \\ .

New York, NY 10011 _ ' .

Caleb Gattegno’ ’. T : '

Microcomputer Courseware to Develop Insight into
Arithmetic Using Perceivable Aigorithms '

The project presents a new way of using microgomputgers
for teaching mathematics. The protatyp€ will be ficld tested
with first and second gradersand carly adolescents (middle
school age) in predominaritly minority public schools in

" New York City. The ultimate target aullience will be cle-

mentary and middlo schoo! students. Phe approach to be
used is bused on Icafiping through insight rather than drill,
The computer is used to gencrate insight in students by
interacting with them in such a way that their attenton is
focused on nighhematical rclationships and transforma.-
tions. Prototype coursgware for gencrating insight and skill
in numerasion, utldition, and subtraction will be produced,

.. ficld tested, apd refined.
" AwardNumber: SED 80-12612(DISE)

-

Award A :
Duration:

$52,000
Scptember 15, 180—July 31, 1982

@
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Rensselaer Poly5e'chr\lc Institute
: Mathematlcal Sciences Department
Troy, NY 12181 : :

EdithH. Luchlns _.

. Improving Spatral Skills in Pre-CoIIege Mathematics
Through. Computer ‘Graphics

This project will- develop ‘and test cxperlmental educa- B

" tional materials intended tomprove mathematical problem

~solving by training in spatial vrsuahEatlon and orientation.

Spatial skills have been shown#o be good predictors of
mathematical performance and grades in mathematics -
courses and to be uhportant in certain occupations. Among

~.“modern- technologies, computer graphics Was special poten-

't|al as a tool in spatial viSualization and orientation train- -
ing. This project will develop and produce software (whlch
will, be available at the: end ol' the project) to generate a
-variety of instructional courseware. Students will interdct -
with subject‘matter usmg mdmd’rﬁl computer graphics sys® -
tems. The computer programs ‘'will evaluate stadent responses’

will enable teachers to design new training experiences with-

" out special knowledge of computing. Testing of materials

igh school. Pre-
athematical abili-

will be done at a public and a’ privat
“and post-training testing of spatial and

+ - ties will be administered to experimental and control sgb> -

. jects. Since sex differences in spatial abilities have been 7

. ,re})orted w1dely, the project will compare the changeg in

spat|al skills'shown by males and females. .
This project includes 4 Small College Facul}y Research +

' Supplement to enabie Dr. Ruth Murray, Chair.of the Math-

.. her researc
-cepts and i

ematics Department of -Russell Sage College, to conginue *
in'the learning of mathematical spatial con- .-
. math anxiety and avoidance in women. '

SED80-12633(NSF/NIE) .
$133,817 .
August 15, l980—.luly 31,1982

Award Number
Award Amount:
Duration:

v

State Unlverslty of New York/Stony Brook B
Department of Technology -and Soclety '

g Stony Brook, NY 11794

LudwlgBuun o N

Development of Cd’mp,uter-Based Learning Models in
Secondary School Science and Mathematics

" This pro;ect responds to a national néed for quallty SCi~-
‘ence and mathematlcs courseware (computer-bascd Iearn-
ing units) brought on by the rapidly growing use of micro-
computers in secondary schools. Twenty such exemplars
covering mathematics, biology, cherr!‘istry. and earth/space
science will be developed to demonstrate both the structure

" and content of high quality and effective instructional

Q

‘ a'l’o::g with helpful hmts for conversion from on¢ computer , .

5. . \ ~. , "lJ

. and adapt the tralnlng sequence. Moreover, this software &0

- vious computer expenenc& v

R %

L

courseware. Models which enable pre-college level teachers.
who have very limited computer programming expertise-to
produce computer-based learning units for their own classes -

,w1ll be created, tested*and d|ssem|nated Also'to bedevel- ~.
" oped will be: (l) a teacher s guide to assist in modifying

exemplars to ‘'suit-a wgriety of curricular objectives, and oy E
(2) a handbook describif techmques of courseware des1gn ‘

to another, .
The materials: will- be tested and evaluated by a large
number of teachers and an external advisory/review board _
comprised of experienced professionals. D|ssem|nat|on will

_be carried out through the publication of a newsletter,
presentation at national, regional, and local’ professional
-, meetings; and perhaps later.through a commercial publisher.

+Award Number: - SED 80-251 76 (DISE)
Award Afmount: $176,225° ‘ N
Duration: July 15, 1981—July 31, 1983
.- . . N ‘.

) . B

o
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North Carolma School of Sclence and Mathematlcs

f’t1912 West Club Boulevard

" Burham, NC 27705
CarIStephenDavls o '

Coordinated Use of Mrcrocomputers in . Hrgh School
Chemistry, Physrc's Brology, and Mathematics . - R ;

, This Project seeks to improve the teaching of h|gh school
mathematics by developing prototype microcomputer-based -
‘materials which show the application of mathematlcs to

- chemistry,* physics, and biology, and which enhance the
_teaching of selected mathematics concepts through the use
+of computer graphics. Students will use microcom

uters to
apply, in the science laboratory, principles learn&d in the -
mathematics classroom. The specific materials to be devel- -
oped-are: (1) software for-a graphics package to be used in
mathematlcs classes and science laboratories; (2) nine pack-
ages of expenments (three each in chemistry, physics, and
biology), consisting of#bftware and courseware (i.e., docu-

_mentation, workbooks) which permit use of the microcom- ~

puter 1o process experimental data using graphics; (3) a
mathematics package consisting of sofiware and courseware
dealing with topics in the high school mathematlcs-currlculum '
.l'or which graphlcs treatmehit is partrcularly appropriate..’
Students will be able to use these materials wtt.hout any pre-

Thewgraphics package will consist of a family. of i mterac--
tive programs basic to the other materials. It will boable o

: plot experimental data points,-plot. curveg from user sup-

- plied equatlons, calculate numerical approxlmatlons to ex-

" pegimental . data, and 'display the calculated curve, data - ‘
-. points, and possibly another theoretical curve, all on the -

same screen The early portron of the mathematics package

27




- will treat the topies. of the. graphing of exgdhmental data,
the types of experimental erfors, and the numerical.approxi-
mations to expenmental data. In the science laboratory the
microcomputer will be able to reccive experimental datavia.
a graphlcs tablet or A/D converters, and to process the data
using the graphics package in the manner dlscussed in the.

_math classroom. - A : r.
* Award Number: SED80-24473(NSF/NIB) o
AwardAmount* $78.857 .

~April 15, IéSI—-—FebruaryZS 1983

Duratlcn

”
b

-Wittenberg University

'Springﬂeld OH 45501
wmlam H.Kraus . ‘
Tha Use of Mlcrocompulers for Mathematics Inslruc-

tion in Grades 1-4 . . .

Thls project ‘will develop 10to 15 computer(,games to
"be used as supplementsto mathematlcs instruction in grades
"1 through 4. The computer will be used as a learning center

in the classroom. The games to be developed are based on

typical game strategies used with older students: practice in

- skills; applications of mathemattcs, and problem solving. -
Games will be designed- for use by both small and large

groups.*The mathematical content.of the programs will cover
the 10 basic skills -areas identified by the. National Coun-.

cil of Supervisors of Mathematics, Development will stress .
: ‘-'School Trlgonomelry

the following: (a) appropfiateness of mathematical content;
¢(b) case of program use; and (c) use/of color graphics and
animation for increased motivation, user-involvement, and,
effectiveness of communication. Elementary teachers _wrll
be involved in the development of the programs, and the
programs will be field-tested in public schools.

| ,Awsrd Number:

SED80-12268 (NSF/NIE)
‘Award Amount:  $25,048 N
July 1, l980—December 3l 1982 &

’l_)uration: -

»

-

Drexel Unlversity B S .
Phlladetphla. PA 19104 ' B '
JohnH.Stalb . 1 o
COmputer Graphlcs ina ngh Schaal Mathematics Lab-
oratory voN .

~ This project will develop a senesof mncrocompnter-based
mathematics experiments designed to accompany a high
school course
I

experiments will tonstitute a laboratory course which will

make use of interactive computer graphics as a means-for

_ that the materials are attractive to' wo

2 potential users, these materials will be submttted 10 CON-
;" DUIT and MicroSIFT (a clearmghouse for pre-collcge )

clementary mathematical functious. The

developmg mathematlcal mstghts and for otherwrse motwa-. .
_ting and enhancing the learning of mathematics. These ex-
' penments will be designed to encourage the use of mductwe
reasoning processes. )
A’team of mathematicians, mathematics educatOrs, and R

A “computer scientists will design, develop, and field test the :

laboratory course. The team will produce the necessary
software. a student laboratory manual with worksheets, and E
a teacher's guide. The project will be a cooperatwe ‘one
_including the school district of Philadelphia. The school -
district will contributg’personnel anti make possnble a class-
room test of the materials. .
Results of the project will be presented atlocal and natlondl
professronal meetings. The materials will be demo strated -
at in-servige courses for tedchers in the Phlladelph\auarea ‘
and will be made available to other school systems’ ‘and in-
dividual teachers throughout the country. "

AwardNumber: SED 80-12532(DISE) R
-Award Amount:  $123,000 . oL
Duration: " September 30,1982 .

Swarthmore College
" Swarthmore, PA 19081

EugeneA Klotz f '

SN

' A Computer GrapHics Learning Envlronment for High |

1
{

This project will create a learmng environment for hlgh
school trigonometry based on microcomputer color. graphics
units. Students can explore theﬁgurg’t‘s; on their own,or under -

the dlrectlon of a teacher.

These user-orlented materials \;:TE: written so that they
are hlghly visual in character, and they will encourage -
browsing among the lessons rathes than requiring the stu-
dent to adhere to a predefined path..

" The primary addience of the materials’is the high school
“academic mainstream, High school teachers are part of the
development team and the materials will be tested in two
local high schools: A special effort-will Be made to assure - |

students. coE

The product of the effort will be a number of interactive

color graphlcs units, documented and tested, which can be
,used in learning tngonometry For wide distribution’to =~ *

' computer-based materials supported by the National Insti- "
tute of Education).

. Award Number: SED 80-24474 (NSF/NI B)
Award Amount: $149,799 ‘
Durstion: May 15, l98|-Apr|l 30 I983

/ .
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; + student will learn to use

~,

EKC

" University of Pittsburgh

1028 Cathedral of Learning e
_Pittsburgh, PAqS5261
LeuunB Rnnlck

Semantlcs of Arithmetic: Teaching Understandlng and
Computational Skill via Computer

This pro;ect will use small computers to provndc basnc in-

_ struction in arithmetic. The instruction will connect perform-

ance of thé computational algorithms to understanding of *

-the underlying mathematical principles. The instructional

program will be based on’principles derived from empirical

study and theoretical analysns of an important part of elemen-

depend upon a knowJedge of place value. The program builds

to learn the manipulation of basic polynomials and to ob-

Jain a better understandmg of the nature of a poI /nomial;
- and (4) the modulc consisting of five lesson plat uding

the typical teacher aids of performance objectives and tests -
and written in a programmed learning self-paced mode, will -

be prepared and packaged. This project is. geared to the

llth-and 12th grade student taking algebra and/or junior -
v collegc student or college fresliman taking introductory - -

college algebra. The evaluation and dissemination will:take
_place in a*pitot.classroom with students and in a workshop
“with secondary school teachers of algebra. Teachers will
evaluate this project relative to the usefulness of thé module

" in their individual classrooms.

- tary school mathematics, i.e, arithmetic procedures that

understanding of these procedures by helping the child'de-

vélop detailed corfespondence between two systems for
representing numbers (using blocks as well as written nota-
tion) and arithmetic operations in those systems. The pro-

e " gram will provide practical instruction, usable in classrooms
‘at reasonable cost, as well as an opportunity to test the’

vahdlty of a develpping theory of the origin’ of arithmetic
errors and ways of preventing these errors through mcan-

. ingful instructions. o :
AwardNumbér: SED80-12511 (RISE/DISE,) .
Award Amount: $152.256 -
Duration: Septcmberl I980—Aug&|st3l 1982
o -
-

Christian Brotr'\ers College
650 E. Parkway South
Memphis, TN 38104

Joel Baumeyet

Using a Visual Technlque to Teach gh School Stu-
dents the Concept of Varlablee in P Iynomlale

This project will assist studcms
. manipulation of the basic symbol used in mtroductory, al-
' gebra. This diffjculty leads to
true nature ofa polynomial afid precludes the further study

of mathematics. Four, obj Clives are to be attamed (I) the
polyboxes™ in order to,understand -

. the concept of a variaple polynomial (the 'polybox™ is a
visual device that repljces the variabile **x™ in a way that
is visually more obviogs than standard notatwn), (2) soft-
ware for computer pfograms will be wridten to use *poly-
boxes™ with a vistial display on an interactive display
terminal which includes feedback from a small computer;
(3) students will use the software in lessons devised as a

" module for.classroom instruction or self-paced instruction

4
!

Award Number: SED 80- l 2518 (DISE)

Award Amount: $34,106,

Duration: Septembcr 1, I980—February 28, I983
N\

WICAT, Inc. '

Learning Design Laboratories . .
. 1160 South State, Suite 10

Orem, UT 84057 .
C.Victor Bundeuon

Mental Errors in Arithmetic Skills: Thelr Dlagnosls and
Remedlatlon in Pre-College Studen(s

v

This pro;ect will study methods of diagnosing consistent ;
mental errors (termed cognitive bugs) exhibited by students -

in elementary arithmetic, the frequency and stability of such
errors, and ways to remedy the errors using a microcomputer.

Three populations will be involved in the study: third to -

fifth graders in Orem, Utah; fourth to sixth graders in Salt
‘Lake City (including students from the middle class, urban
poor, and minority groups); and teenaged juvenile delin-

quents in Salt Lake City alternative schools. The objectives-

~ are the following: (1) to develop cognitiye diagnostic models

ailure to understand the :

and tests in subtraction, multiplication, and addition of
" fractiOhs; (2) io obtain data to determine the need for com- -

, puterized diagnostic testing for each of the three areas; (3) to
dcvelop, if the cognitive bugs are frequent enough and
stable, mlcrocomputcr-bascd diagnostic tests to follow

“paper and pcnc:l screening tests; (4) to develop microcom- .

puter-bédsed remediation programs o structure a. rcmedlal
‘interchange between a student-and tutor.
The diagnostic and remedial programs wnll be cValuatcd

- infield experiments, The materials will be made availableto
interested parties upon request. Research findings will be
disséminated via presentation at national conferehces and

18

publication in professional journals.

A'ward Number: SED 80- TZSOO(RISE/DISE)
Award Amount: $141,544
'Duutlon:P Scptcmbcr 15, I980—August 3 1,1982

. /

»

. .




. 901 West Franklin Street

3

Virginia Commonweaith University
/

NN - -

Richmond, VA 23284
J. Richard Morris -

" Graphing in High School Level Aligebra and Trlgonometry
for Adults .

A software package of 15 ta 20 graphing lessons intended
for usé on a computer graphics términal will be develpped
by threc members of the Mathematical Scjences Depart-
ment at Virginia Commonwealth University. This package
will be used by students on an individual and personalized
basis with the help of a qualified teaching assistant. The

_software will augment existiig courses in clementary alige-
bia, intermediate aigebra and trigonometry. The content of
these courses is the same as that found at grade ievels 10
through 12. Each lesson in the software package will be
written so that the student is an active participant in thc
graphing process.

Appropriate testing will take placc at cach stage o1 devel-
opment to insure the effectiveness of the graphing lessons.
When the software is complete, a control group and an ex-
perimental group will be selected from among the groups of
students of age 25 and over. Both student achievement and

" attitude will be assessed. Guidelines established by CON-
DUIT will be used as a basis of project organization and
management. The software and the. new knowledge which
result from the project will be disseminated.

AwardNumber: SED 80-12447 (NSF/NIE)
‘Award Amount: $55,494 °
Duration: July 1, 1988—December 31, 1982

University of Washington
Educational Assessment Center
4535 Schmitz Hall PB-30 ’
Seattle WA 98105 —

JamuM.Lnﬂoy S '

Mathematics In Biology: computor-Controllod Video-
disc Materlals for Women and Mlnorltlos (High School
and UndergraduateLevel) ' . ,

o

B [FRESTR

" . 'Duration:

- Caryoll College 3 T

B
s . Yo
#

national meetmgs and the vndcodlsc wnll be avallable. ona’
cost-recovery basis, from the Univesity of Washingtqn“ '

.@wml Number: SED80-24346(DISE)
Award Amount: $117,400 ] B
July 15, 1981 —December 31,1983

'

[ . "
100 N. East Avenue . . :
Waukegha, Wi 53186 A :
Gerald L. isaacs ' '

Geometric Visualization: Dynamic Graphics to Develap
Mathematical Perception and Intuition in Pre-CaLyIus '
Students .

This project is é.joint"effort between Carroll College and
the Waukesha Public School System. Its primary purpose is

“toimprove the teaching of pre-caiculus coufsés through the

introduction of.geometric visualization techmqucs using -
the graphics capabilities of low-cost microcomputers and
television displays. The approach will be to promote under-
standing, using geometric representation-and mtcrpreta-
tion. An equally important goal is to inttoduce 4 prototype
for designing graphics software to be used throughout

‘mathematics and science education, .This software will be
‘designed in such a way as to be casnly transported across
-hardware, graphics devices, and dialects of BASIC. The

project revoives around the concept that there are many
topics in mathematics’ that can be. better, prescntcd and

~ understood with the aid of dynamic graphics. To insure

widest possible use, the software will be designed so that
the instructor need only turn on the miachine and start the
program. The package would then present the material in
English with appropriate prompts and a clear indication of - '

" the options available at each step. The project will be dis-

* Award Amodunt:

. This project will teach mathematics within the context of

. biology to women and minority students who areinterested
in carcers in the life and health ﬁcnces The project will
use an intelligent (computer-controllcd) videodisc system
and the material will be suitable for use in high school,

* community collége or university environments. Four mod-
ules will be developed on the topics of proportional rea-
‘soning, measurement and notation, functions and their re-
prescntatton. and sampling. The results will be reported in
the appropriate journals. Presentations will be made at

cussed at national’ mectings, papers will be submitted to

professional journals, and the courseware and documenta-

tion will be disseminated initially thrbugh Carroll College
and CONDUIT. ] '

Award Number: seoso-|2457(olsm
$149,327 '
Septcmber ISNSO—A ugust 31, |982
4 4

o,

Duration:

* Racine Upified School District ‘ )
2220 Northwestern Avenue ~ ~ ° |

"naclne. Wi 43404 o e

19

Woltor R. Kntonschmldt e 5

A High School ' Gourse Integrating Statlstlcs and Com-
puter Programming .

The goal of this project is to design, conduct, and cvaluate
a hlgh school course which integrates non-calculus statistics
with computer programmmg Thc product wnll bc an in-

)

e




' struclor s course guldc with associated. student materials,
(e g ‘programming exercises, statistical problems to be solved
" with the computer). The computer will be used for three pur-
. poses: (1) to teach programming in the BASIC language; (2)
to serve as a sophisticated computatlonal tool for statistical
calculations; and (3) to"display commercial statistical pro-
grams which simulate experiments too costly or too time-
. consuming to be conducted by high school students. As
students progress through the course, they will gradually

build a statistics package which can be used at the end of the -
course to analyze a pracucal problem requiring statistical

treatment.

Potential outcomes of the course are pro;ectcd as follows: -

(1) by writing and interacting with their own computcr pro-

grams, students will become mare knowledgeable of com-

ERIC

Aruitoxt provided by Eic:

° . . S
- . . - -

puter capabilities and limiiations (b) through'the teaching
of computer programming the stdent’ s problem-solving -

capabilities will be heightened by careful .malysns of a problem -* . '

and the steps required to complete it successfully; (c) the
selection of statistical problems for computer programming’
will result in a more thorough understanding of the statis-

tical concepts and formulas. Students will use self-designed

computer programs to do involved calculations which, done
manually, would require inordinately large amounts of time,
Students thus will be able to spend more time mterprctmg
the results of their calculduons v

’ .

Awdrd-Number: SED 80-24212 (NSF /NIE) .
Award Amount: $31,623
Duration: July 13, 1981—December 31, 1982

S '

S5

f
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o SELECI’ED RELATED PROJ}S SUPPORTED IN EARLIER FISCAL YEARS

ln the fast ten ycars the Sclence and Engineering Educa-
‘tion- Directorate of the National Science Foundation has
. invested over $50 mllhon in computer-related activities. .
A -significant proportlon of that investment was made by
the Development in ‘Sciénce Education Program and its
predecessogs ' adoe
Many prdjects have been supported over the years; only a
few of the projects which involve pre-collcgc mathematics
and ¢ ﬁﬁy‘ng are described here. Also: several prmcnpal
_ investigators who reccived awards for work on pre-college
mathemiatics using computers in Fiscal Years 1980 and 1981,
have received earlier grants to work on this topic. These, .
carlier awards are not included in the followmg list.
Additiona) pro;ects in mathematics using computing acs
tivities gre discussed in Learning Alternatives in U.S. Edu- .
‘. cation: Where Student and Computer Meet, Hunter, Beverly,
et al., Educational Technology Publications, Englewood
Cliffs, New Jersey 07362, 1975.

- University of California, Irvine
Physics Computer Development Pro]ect
Irvine, CA 92717 -

- AHred Bork
Richard Ballard !
Joseph Marasco

Computer Graphlcs‘ in Learning

The prOJect explored the use of interactive graphics -pri-

" at the introductory college level in chemistry, m

4 W

Unlversity of Denver .
Department of Mathematics and Computer Sclence
College of Arts & Sclences

: Denver CO 80208

WIlllam S. Dorn
'Ca'mputlng and Mathematics Curriculum Prolacr

f

This project developed a secondary school mathematics |

curriculum which ir;;cgrated the use of computers.

Award Number: GJ-308(1969) .
Award Amount: $388,200-
Duration: 24 months

linols Institute of Technology
Physics Department
Chicago, IL 60616

HaroldWelnstock" - ’

A

Computer-Based Interdisciplinary Sell-lnstructlo'nal .

Modules '

The project produced a sequence of self-contained, ma-
chine-independent, computcr-oricmcd student study manuals
mathematics,
and physics. The manuals were prepared for both students
and instructors who have minimal computer expertise and
whose campuses provide limited computer facilities and

marily as an aid in learning bcgmmng'physncs and the related - access. .

mathematics. , R *  AwardNumber: SED 74:14691

AwardNumber: SED 74-20289 . Award Amount: $141,214 _
Award Amount:  $660,933 Duratlon: 36 months Lo
Duration: 36 months , ‘ ' ' '
Stantord Unlverslty University of ilinols

Institute for Mathematical Studles inthe Social Sclences
" Stanford, CA 94305

. PatrickSuppes ’

’

Experimental Teaching of Mathamatlcs In the Elemen-
tary School -~

Mateérials were produccd for computcr-asslstcd mstruc
tion for drill-and-practice in mathematics for supplemen-
tary instruction in grades 1-6 and for a tutorial computer-
based curnoulum in logic and algebra for grades 4-8.

Aw-rdNumber' G-9173, G-18709
- Award Amount:  $2,285.851
Duration: 1959—1971

Q ’ '

CERL
Urbana, IL 61801 «

Donald L. Bitzer

Demonstration of the PLA T0 IV Computer-Based Edu-
cation System

_The main objcctivc of the prOJcct was to |mplement and

munity college, and university levels. This central objective

~required the dcvclopmcm and operation of programs in cur-

riculum, system, software, and hardware development; inter-

. and intra-institutional coordination and liaison; systems

opergtion, including maintenance, author/teacher training»
and support and communications and evaluation.

.evaluate the PLATO IV system at the clcmcntary; com-




_'}'." .
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Oné of the curriculum developmem and field testing
activities under this project was the production of the
-PLATO Elementary Mathematics matcnals directed by Dr.

. Robert B. Davis. ..
AwardNumber:  C-723
Award Amount: 37,860,000
Duration: 58 month;

1

Michigan State University
East Lansing, MI 48824

Horman D. Hughu

Impact of Microcomputers on Teachlng Math and Scl-
ence to Junior High School Students

. . . [ .
This project focuses on the development of materials
which make use of low-cost mlcrocomputers for teaching

basic problem-solvmg skills in junior high school mathe-.

maucs and science.

Awnd Number: SED 79-1 90_45
AwardAmount: $127,300
Duration: 30 months

_University of Montana
Department of Computer Sclence -
Missoula, MT+59801 :

Rgbert P, Banaugh

EN

' Development of a Course of Study in Quanmatlva "
Methods for Natural Science Studonls Just: Uslng tha

BASIC Language

This project developed & course. of study emphasnzmg the -
formulation and solution of problems. originating jin the

natural scierices using the BASIC language. The goal was

the training of students to formulate hypotheses, to trans-

late them into an operational computér program, and.to
r analyze the results. Quantitative hypotheses were formulated

" directly into BASIC without thq usg of mathemancs asa .

mnddle language.

LN

SED.74-19057

Awuri Nuinber:
Award Amount: $105,700 :
June6, 1974—September 30, 1976

Duration:

.-‘.=;!

' ' ¢

" Duration:

University of Pittsburgh

-,Duntlon:

Dartmouth Colllego
Hanover, NH 03755 ) ,
DonaldL. Krelder o

~Arthur W. Lushrmann, Jr.

' Computar-Basad Coursé Materials Ior Introductory Uni-
 versity Mathematics, Physics, and Englnnrlng

This project developed a new introductory sequence of
calculus courses coordinated with both a new physics and
new engineering course. The overall objectwe of the calculus
course was to integrate the use of the computer into the first
two years. of college mathemaucs '

Awlrd Number: - GJ-650(1970) .
Award Amount: $388,200
24 months

Pittsburgh, PA 15260 .
ThomasA.Dwyer
A Computer-Based High School Mathematics Labora-

tory (Soloworks) ' .

Soloworks developed a basncally new approach to using
technology in support of human learning. The emphasis was

on the use of computers to provide flexible, highly mteracuve.'

expenentml/creatwe worlds for learners of high school age.
Project Soloworks was aimed primarily- atsecondary school
mathematics, science, and computer science programs.

Award Number: SED 73-07321
AwardAmount: $523,770
42 months

Mitre Corporation .
1820 Dolley Madison Boulevard
McLean, VA 22102

JOhn L.Volk

o

» ‘The Mitre Corporation, in collaboration with Brigham
Young University, developed dnd operated a minicomputer-
based CAl system, TICCIT, designed for use by community

. colleges. This required the development and integration of

hardware and softwdre systems, as well asinterrelationships

with the-college faculty and staff. Courseware was writtén
“for Bngluh and for mathematlcs mstrucuon '

“Award Number:

'C-729(1972) .
$5,100,000 g -
S4months -

Award-Amount:
Duration:

: Damonstratlon and Evajuation of the TICCIT computor-
_ Based Education System '




