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At 24.97
Amer. Artist 9 iss 14.00
American Film 20.00
American Health 14.95
American Heritage 24.00
Amer. Photog. 8 iss 13.30
Americana 11.95
Analog Computing 28.00
Antique Monthly 18.00
Art News 29.95
Artist's Hag 9 iss 15.75
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Arts & Antiques 36.00
Astronomy 9 issues 18.00
Atlantic City 13 iss 15.16
Atlantic Monthly 18.00 
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Better Homes !> Gardens
Bicycling 
Black Enterprise 
Boating 
Bon Appetit 
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McCalls
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Motor Trend 
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National Law Journal 59.00 29.50 
Natural History 
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New York Magazine 
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Odyssey: 9 iss: 8-14 12.50 11.00 
Owl: ages 8 & up 15.00 10.95 
Old House Journal 16.00 13.95 
Omni 24.00 15.96
1001 Home Ideas:8iss 14.65 11.97

9.00 
11.95 
6.99 
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24.00 16.00
13.94 7.97
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Penthouse 36.00 30.00
Personal Computing 18.00 11.97
People 56.00 28.25
Pet'sen Photographic 13.94 6.97
Playboy 24.00 19.00
Playgirl 20.00 17.50
Popular Photography 11.97 6.99
Popular Science 13.94 7.97
Practical Homeowner 10.97 9.97
Prevention 13.97
Psychology Today 16.00 8.00
Radio Electronics 15.97 12.97
Reader's Digest 15.41
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Sail 21.75 17.95
SAILING WORLD 21.75 10.88
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Saturday Even. Post 
Savvy Magazine 
Scientific American 
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Stereophile 
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Success Magazine 14.00 
TAXI (Fashion) 20.00 17.97
Teaching and Computers 15.95 
Teaching Pre K-8 
Teen
Teen Beat 
Tennis
Theatre Crafts
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Travel & Leisure 20.00 18.00
Turtle: pre-school 11.95 9.97
TV Guide 31.20 26.00
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20.00 14.97
18.00 16.50
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YEAR OF GRADUATION  
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PLEASE SEND THE FOLLOWING MAGAZINES:

USA Today 
Vegetarian Times 
Video
Video Review 
Village Voice 
"W" Magazine 
Weight Watchers 
Women's Sports 
Working Mother 
Working Woman 
World Press Review 
World Tennis 6 iss 
World Traveling 
Writer's Digest 9 iss 
Yachting
Yankee (Colonial)
YM (Young M s s  Mag.) 14.00 10.95

11.95
18.00

9.95
9.47

16.95 14.98 
7.97 5.97

11.00 9.95 
9.97

19.98 16.97
18.00 14.95

NAME OF PUBLICATION YEARS PRICE

Prices subject to publishers' changes. TOTAL 
All subscriptions are for one year unless otherwise noted.
G uaran ty : Our prices are Ihe lowest, our service the best.
New Orders: Publishers lake Irom 8 lo 12 weeks to start your subscription.
Renewals: Please send the address label Irom your maga2ine at least 8 weeks In 
advance of expiration date. j

For more information circle 1 on Product Information Card.



HHte* • • i a  ^  -r

Now you can tape :his year s new 
National Geographic S oecialsor Public 
Television. Anc get your paws on a free 
Resource Guide, too .) js t brimmirg 
with projects, information, and ideas.

Together they'll he|3 you brirg 
8-foot-tall. 1.000-pourd grizzlies to class. 
Not to mention an exposive Mount 
Vesuvius. A pride of 30 hungry lions. And 
gorgeously gilced Leningrad palaces.

Each Special is produced by the 
National Geographic Society and 
WQED/Pittsburgh. And undervrirten by 
the people of Chevron.

And each has a feu condi:ions

Please send my free Resource Guide to:

Name

Address

State

Clip and mail this coupon to:
National Geographic Specials, c/o Chevron, i 

I 742 Bancroft Way Berkeley, CA 94710, 
i_________________________

x t  taping. First you are allo^ec to make 
only one tape c fe a d i Special, which 
can't be modified rented, leassd. sold, or 
shown to payir^auciences. Anc, 
second, you c a i use your tapesonly in 
nonprofit educational institunons.

Be sure to diec< local listings for 
show times on PES And send in the 
-oupon for the Guide. Because 
widi :eacher'said- Ike this, vou 11 really 
^rab your students

Televisionlhat ^
brings new wor ds Ws5g58V

Lions of the African Night
lanuary 14

In the Shadow of Vesuvius
February 11

TheG'iazlies
Marcn 11

T-easures Fion- the Past
Pfzril 15

For mors information circle 3 on Product Information Ca:d.





Tandy, ESTC and You.** 
Together a Difference!
Now—a complete curriculum in basic concepts 
that stresses higher-order thinking skills 
using computer technology.

selected and orchestrated with the 
outcome of critical-thinking skills as 
an essential priority. The software 
utilizes state-of-the-art computer 
technology provided by Tandy Cor­
poration to show moving graphics to 
make a point, to ask a student to 
estimate and check an approach, to 
offer a menu of choices for examples 
before proceeding, and to keep 
track of each student so that the 
child, the teacher, the school and the 
parents will always know how the 
child is doing.

Tandy and ESTC = Service 
and Support

ESTC’s support is continuous and 
on-going. With this full-service con­
cept, which includes new software 
releases throughout the life of the 
contract, your school can put aside 
its concerns about the use of com­
puters in reading and mathematics. 
Tandy computers are backed by to­
tal support from Radio Shack, the 
world’s largest computer retailer.

Tandy and ESTC are concerned 
about education, and together w e’re 
working to ensure a brighter future 
for your pupils.

Radio /hack
Superior Systems for Superior Classrooms'*

I-------------------------------------------------
Send me an ES T C  Brochure.
Mail To: Radio Shack, Dept. 87-A-37 

300 One Tandy Center, Ft. Worth, TX 76102

N a m e _________________________________________________

School________________________________________________

Address.

C ity ____________________________________ State _

Z IP _________________P h o n e____________________

I__________________________________ I
ESTC/TM Education Systems Technology Corporation.

We are concerned about 
American education.

Tandy Corporation and Educa­
tion Systems Technology Corpora­
tion  have tea m ed  up to o ffer  
elementary schools the finest read­
ing and mathematics curriculum  
available. The curriculum does not 
replace ex istin g  curriculum  or 

teachers; rather it en­
hances the sc h o o l’s 
commitment to quality 
reading and mathemat­
ics education by pro­
viding a foundation for 
the essential concepts 
and skills.

A fresh approach to 
the basics

All lesson s are in 
color, utilize extensive 
graphics, friendly char­
acters, vo ice , m usic 
and animation. ESTC 
curriculum  presents  
Reading and M athe­
matics material in a 
way that textbooks can­
not. Research indicates 

that children progress by learning 
how to think rather than by perform­
ing constant drills and exercises. 
The approach ESTC has taken em­
phasizes thinking skills, positive atti­
tu d es tow ard  su b je c t  m atter, 
mastery and application of a concept 
and positive work habits. And since 
children love to work on computers, 
they’re never bored in school!

We believe that how a child proc­
esses and applies information is as 
important as the information itself, 
and in so doing the child is learning 
how to think independently. We also 
believe that a child can be lead and 
coached to develop and utilize such 
skills when the curriculum has been

For more information circle 7 on Product Information Card.



Classmate
Across America, students are finding—and responding 

to—a new demand for excellence in the classroom. The 
TIME Education Program helps them meet today’s higher 
standards, turning each week’s issue of TIME into a power­
ful learning tool and offering teachers a wide variety of 
engaging, affordable resource materials.

Each week students and teachers enrolled in the TIME 
Education Program receive the current issue of TIME and a 
study guide to its contents. And the program offers a wide 
range of free learning aids, including:

• CoverMaker, a computer quiz from TIME and IBM
• The College Achievement Awards for outstanding 

college juniors
• The annual Student Writing Contest
• The TIME Current Affairs Test
• Videocassette programs
The TIME Education Program. Old-fashioned learning 

that’s new every week. For more information, please call 
1-800-523-8727 In Pennsylvania, call 1-800-637-8509; in 
Canada, call 1-800-345-3496.

The TIME Education Program
10 North Main Street, Yardley, PA 19067

For more information see Product Information Index on page 48.
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T he C o n st it u t io n  in  the  C lassroom 6

8W h en  T e c h n o l o g y  En h a n c es  T each ing  
By Beth W ilson
The unique talents o f  the computer are being used to help students 
break through conceptually d ifficu lt topics, such as the difference 
between heat and temperature, the relationship between weight and  
density, and  the “word problems" that often stym ie m ath students.

M o d em s a n d  M o r e :  T h e  C o m p u te r  B r a n c h e s  O u t  14
By Odvard Egil Dyrli
Find ou t how  new devices such as videodisc players, desktop laser 
printers, large screen projectors, and inpu t mechanisms that circum vent 
the keyboard are dramatically expanding the computer’s instructional 
uses.

T he E d u c a t io n  U tility 1 8
By Teresa M iddleton
This electronic u tility  prom ises to instantly deliver to the classroom a 
vast array o f  constantly updated instructional materials — software, 
textbooks, news services, video, databases, reference sources, word 
processing and  spreadsheet tools — and to bring a ll o f  technology’s 
capabilities together into one integrated system.

P u t t in g  R e se a r c h  T o  W o r k  26
By Marilyn Rauth
Education research has a reputation am ong teachers o f  being 
inaccessible, irrelevant, and, a t times, downright wrong. B u t a 
fast-growing AFT program is changing that image by translating  
research into practical classroom applications and giving teachers the 
opportunity to adapt and refine it.

T he Struggle for  D em o cracy  in  C hile:
A n  I n te r v ie w  w i t h  O s v a ld o  V e r d u g o  32
By David Dorn
The Chilean teacher leader who organized last sum mer's massive 
protests against the Pinochet dictatorship talks about the problem s in 
his country and his organization’s com m itm ent to nonviolent social 
change.

R elearning  T o  T e a c h : P eer O bservation  as a 
M eans o f  P rofessional D evelopm ent 
By  Elizabeth Rorshach and Robert W hitney
When two colleagues decide to open their closed doors and  get an  
insider’s view o f  each other’s teaching their collaborative inquiry 
becomes a rich source o f  learning and change.

3 8
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CONSTITUTION 
IN THE 

CLASSROOM
Ideas and Resources for Teaching 

and Learning about the U.S. 
Constitution

U

Two centuries ago, in May 
1787, representatives from 
twelve American states met in 
Philadelphia to revise a docu­
ment that they hoped would 
bring unity to their new na­
tion. Four months later, on 
September 17, they finished 
their work. They wrote a na­
tional constitution that would 
lay the foundations for our 
democratic society. A federal 
government was established of 
the people, by the people, and 
for the people.

Celebrations are under way 
to commemorate the bicenten­
nial of the Constitution on Sep­
tember 17, 1987, and the AFT 
will be playing a part. An AFT 
Bicentennial Committee has 
been formed with Vice Presi­
dent Pat Daly as chair and with 
Paula O'Connor, the AFT’s di­
rector of information services, 
coordinator of staff work. The 
committee’s first goal is to 
help AFT members find out 
more about this celebration 
and give them information to 
bring the Constitution and this 
great learning opportunity into 
the classroom. This page — 
which will appear regularly in 
American Educator — will list 
some of the best resources 
available for teachers. Many of 
the items listed are free or low 
cost; some mailing costs may 
be charged. When using this 
list, it is best to write to the 
source listed for full informa­
tion and always inquire if there 
is a charge.

T r a in in g

The Bicentennial Leadership 
Project will hold three region­
al Bicentennial Planning Work­
shops, which will provide 
teachers and community lead­
ers with assistance in planning 
and conducting grassroots 
projects to commemorate the 
bicentennial.

C o ntests

Students love a contest, es­
pecially if there are prizes. 
Several groups are sponsoring 
writing competitions, and one 
with high stakes is co­
sponsored by the Commission 
on the Bicentennial of the U.S. 
Constitution, USA TODAY/ 
Gannett Co., Inc., and the 
American Bar Association. The 
topic is “The Constitution:
How Does the Separation of 
Powers Help Make It Work?” 
Open to students grades nine 
through twelve, the contest is 
for the 1986-87 school year. 
Essays must be no longer than 
fifteen hundred words, must

be postmarked by April 15, 
1987, and accompanied by an 
official entry form. There will 
be a national winner who will 
receive f 10,000. Other prizes 
are SI,000, S500, and *250. 
For more information and en­
try forms, write: National 
Bicentennial Writing Competi­
tion, Commission on the 
Bicentennial of the U.S. Con­
stitution, P.O. Box 50184, 
Washington, D.C. 20004.

The American Legion is 
sponsoring a national high 
school oratorical contest. Con­
testants must deliver an ex­
temporaneous discourse of 
three to five minutes on a con­
stitutional provision. Contact: 
Robert Engel, Assistant Direc­
tor, The American Legion, P.O. 
Box 1055, Indianapolis, IN 
46206.

C u r r ic u lu m

A six-week classroom unit 
on the Constitution, designed 
to be incorporated into the 
regular high school curricu­
lum, is being tested in 
eleventh- and twelth-grade 
classes. Materials will be avail­
able in the spring of 1987. A 
unit for fifth and eighth grade 
is also being developed. Write: 
National Bicentennial Competi­

tion, Charles Quigley, Center 
for Civic Education, Suite 1, 
5115 Douglas Fir Road, Calaba- 
sas, CA 91302.

A supplemental teaching unit 
for secondary school students 
is available from the National 
Archives. It includes reproduc­
tions of documents and a 
teacher’s guide, which contains 
suggestions for classroom acti­
vities presented at three differ­
ent learning levels. Write: Na­
tional Archives Supplemental 
Teaching Unit, Elsie Freeman, 
Office of Public Programs, Na­
tional Archives and Records 
Administration, Washington, 
D.C. 20408.

“Framework for Freedom” is 
a videotape presentation of a 
series of seminars and accom­
panying teachers’ manuals. 
Write: Dr. Joseph Mastro, 
Humanities Extension, North 
Carolina State University, Box 
8101, Raleigh, NC 27695.

The YMCA of Seattle, Wash­
ington, has developed a series 
of programs for high school 
youth and adults that aims to 
increase appreciation and un­
derstanding of the Constitu­
tion. Write: Robin Anderson, 
Director, Today’s Constitution 
and You, Metrocenter YMCA, 
909 Fourth Avenue, Seattle,
WA 98104.

M aterials

A magazine and posters are 
available from Project ’87, 
which has been recognized by 
the Bicentennial Commission. 
“The Blessings of Liberty” is 
the title of a series of twelve 
posters, which depict the 
events and personalities that 
contributed to the framing, 
ratification, and signing of the 
Constitution. “The Constitu­
tion: A Bicentennial Chronicle” 
is a quarterly magazine that 
covers everything from con­
temporary accounts of events 
at the time of the drafting and 
signing of the Constitution to 
historical analyses of in­
dividuals and events. It high­
lights constitutional issues 
throughout the past two hun­
dred years. Write: Dr. Sheilah 
Mann, Project ’87, 1527 New 
Hampshire Avenue, NW, Wash­
ington, D.C. 20036.

G ames

The Supreme Court Trivia 
Quiz is a compilation of cu­
rious facts about the Supreme 
Court that was published in 
the National Law Journal. 
Write: Mr. Maurice Kelman, 
Professor of Law, Wayne State 
University Law School, Detroit, 
MI 48202.

Another Trivial Pursuit-type 
game is based on the Constitu­
tion and geared to two levels 
of play, beginner and ad­
vanced. Write: Mr. Charles L. 
Kennedy, Political Science De­
partment, Pennsylvania State 
University, Commonwealth 
Educational System, The York 
Campus, 1031 Edgecomb Ave­
nue, York, PA 17403.

P lays

“We All Are a Part of It” is a 
play written for elementary 
school students. Jean Lutter- 
man has developed this histori­
cal musical and supplemental 
teaching guide to enhance 
elementary school students’ 
understanding and enjoyment 
of our nation’s history. Write: 
Jean Lutterman, Norwood 
School, 8821 River Road, 
Bethesda, MD 20817.

Dred Scott’s struggle for 
freedom is the subject for a 
musical “Light Up the Sky” 
written by Roselyn Winokur. 
She is also composing a one- 
act opera entitled “Benjamin” 
about the early life of Ben­
jamin Franklin. Write: Roselyn 
Winokur, 35 Oregon- Lane, 
Milwood, NY 10546' □

Items in this list chosen and 
compiled by Paula O’Connor.
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T odays soldiers would like to 
thank you, if you’re one of 

the high school guidance coun­
selors or teachers who encouraged 
them to take advantage of an 
educational assistance program 
in the Army.

Not only did you help them 
to acquire valuable skill training, 
a sense of discipline, and pride in 
themselves and their country. You 
also recommended to them an 
institution that strongly believes

in the pursuit of higher education. 
So when these soldiers leave the 
Army, they leave as better people, 
and better prepared for school; 
the Army’s educational assistance 
programs guarantee thousands of 
dollars in financial aid to quali­
fied young men and women who 
serve two to four years.

Among our soldiers, some 
will further their education in 
two- and four-year colleges. Some 
will pursue vo-tech training. All

will continue their schooling 
more mature, more experienced, 
and better prepared financially 
than they were right out of 
high school.

The Army leadership would 
also like to thank you-for the 
bright, energetic people you’ve 
sent us. W ithout them, a high- 
technology Army like ours just 
doesn’t roll.

Thanks.
ARMY. BE ALL YOU CAN BE.



W hen  H sch n o id g y  
EnhancesTMc h in g

New Tools Help Students Break Through 
Conceptually Difficult Topics

B y  B e t h  W il s o n

M ICROCOMPUTERS ARE like Rorschach inkblot 
tests. W hen the m achines arrive, imaginations go 

to  work: Teachers w ho like to tinker and experim ent 
see an exciting and powerful new  tool; skeptics see the 
com puter as a possible com petitor and scoff at the idea 
of m achines that can out-teach people; others simply 
w onder w here they will find the time to learn a com pli­
cated new  skill. Given the way schools and educational 
innovations often work, many teachers expect little say 
in decisions about how  the technology will be used, and 
few anticipate that it will create major changes.

Ironically, the machines them selves are just that, 
machines. Parts and workm anship are guaranteed, but 
results are not part of the contract. The learning o u t­
com es com puters prom ote will depend almost entirely 
on the choices that teachers and adm inistrators make 
about how  to use them. Their decisions will also d e ter­
m ine the ex ten t to w hich technology' em pow ers or 
alienates those w ho use it.

C harles T hom pson , c o -d irec to r o f th e  H arvard 
G raduate School of Education’s Educational Technol­
ogy7 C enter (ETC), thinks m icrocom puters also reveal a 
good deal about educational philosophy. The technol­
ogy itself is so versatile and so rich in possibilities that it

Beth W ilson is the p u b lica tio n s coordinator fo r  the 
E duca tiona l Technology Center (ETC) a t the Harvard  
G raduate School o f  Education, where she is also a  
doctoral candidate. ETC is a  research center fu n d e d  by 
the U.S. D epartm ent o f  E d uca tion ’s O ffice o f  E duca­
tio n a l Research a n d  Im provem en t to f in d  w ays o f  
using in fo rm a tio n  technologies to im prove the teach­
ing  o f  science, m athem atics, a n d  com puting.

can be used to im plem ent virtually any view of what 
education is or ought to be. W hen people ponder the 
com puter’s educational applications, they “see” in it the 
means to  realize their own beliefs about education. 
Consciously or unconsciously, they act on those beliefs 
w hen they choose particular approaches to the use of 
com puters in education.

ETC, funded by the U.S. D epartm ent of Education’s 
Office of Educational Research and Im provement, is in 
the fourth year of its five-year mission to find ways of 
using inform ation technologies to im prove the teaching 
of science, mathematics, and computing. In defining 
that mission and planning its program  of research, the 
cen ter purposely stepped back from the hype and the 
hoopla about com puters. It started instead with a look at 
the range of educational philosophies alive in schools 
today, noting how  their varying conceptions of teaching 
and learning shaped their use of technology7. The result 
is a hybrid approach that incorporates the strengths of 
diverse philosophies and pays conscious attention to 
what teachers and technology7 each do best. This ap­
proach, w hich the cen ter calls guided exploration, ad­
dresses the need to teach several types of scientific and 
m athem atical knowledge —  theoretical, procedural, 
and factual —  and takes advantage of the com puter’s 
m ultiple capabilities. Guided exploration is probably 
best understood by situating it w ithin the spectrum  of 
curren t thinking about education in the United States.

Thom pson describes curren t thinking as forming a 
continuum  betw een two polar views, w hich he refers to 
as d irected  instruction and open education. Most edu­
cational theories and practices — w hether com puter 
based or not —  can be located som ew here along the

8  /  A m erican  E du ca to r W in ter  1 9 8 6

IL
LU

ST
RA

TE
D 

BY
 

RO
BE

RT
 

BA
RK

IN





continuum  betw een these two ideal types. The polar 
approaches are, therefore, useful points of reference for 
discussing the pedagogical questions raised in educa­
tional applications of m icrocom puters.

I N TRADITIONAL instruction, the teacher directs the 
learning process. Knowledge is conceived as a body 

of concepts, skills, and facts that reside in textbooks or 
experts' —  including teachers’ —  heads. Teaching is the 
process of doling out that knowledge to students, usual­
ly through instructional m ethods such as lectures, 
assigned readings, exercises, and papers. Curriculum  
designers analyze subject m atter into bits and pieces 
that are hierarchically arranged for teaching in a p re ­
scribed order. Students move through a series of clearly 
specified goals and objectives intended to lead to m aste­
ry of this clearly defined and carefully organized set of 
com petencies.

The real challenge fo r  
technology-based education is to 

devise ways o f integrating  
intuition with fo rm a l instruction.

Educational technologies can and frequently do sup­
port this teacher-directed approach to teaching and 
learning. Most com puter-assisted instruction  (CAI) 
am ounts to  d irected  instruction in w hich the com puter 
serves as tu to r and drillmaster. In science and m athe­
matics education, this approach has its place in helping 
students learn the factual knowledge or routine p ro ce­
dures associated w ith  particular subject matters. Be­
cause CAI was the first w idespread use of com puters in 
classrooms, m uch of the existing software in science 
and m athem atics em bodies this philosophy. As a drill- 
master, the com puter w orks like an autom ated w ork­
book, presenting problem s and checking answers. T uto­
rial program s can interact m ore w ith the learner, asking 
questions or providing prom pts w hen the student re ­
sponds incorrectly  and going back over material not 
m astered in one exposure. They allow students to p ro ­
ceed at their ow n pace, to  make mistakes privately, and 
to review  as m uch as necessary. Nevertheless, the com ­
p u ter as drillm aster or tu to r gives little im portance to 
student intuition and experience, and it ignores the 
problem  of connecting new knowledge to what chil­
dren  already know.

In a pure form of technology -based d irected  instruc­
tion —  so pure that it doesn’t exist and probably never 
could — m icrocom puters w ould virtually take over 
teachers’ instructional role. Instead of teaching, teach­
ers w ould assume a m ore managerial and administrative 
function, routing students through a com plex netw ork 
of instructional programs, m onitoring their progress

w ithin a highly individualized sequence of goals and 
objectives, and facilitating their relationship w ith the 
required  technology'. Students w ould interact m ore 
w ith com puters than w ith their teachers or w ith each 
other.

I N CONTRAST to directed  instruction, open educa­
tion em phasizes relatively free exploration, p ro ­

pelled not by the teacher’s lesson plans but by the 
student’s natural curiosity and intuition. The teacher’s 
role is to design a materials-rich environm ent and to 
pose problem s that engage student interest. In this view 
of education, children are sense makers w ho fashion 
m ental models —  or rudim entary theories —  of how  the 
w orld w orks and then in terpret new  experiences in 
light of these models. W hen their existing models w o n ’t 
accom m odate new  experience, they adjust them, som e­
times tinkering in relatively m inor ways, and som etimes 
reorganizing their thinking com pletely to incorporate 
new  information. Unlike d irected  instruction, w hich 
construes learning as adding bits of knowledge to those 
already stored from previous instruction, open educa­
tion  defines learning as the process of know ledge 
transform ation that occurs w hen students adjust, ex ­
pand, and reco n stru c t their understandings of the 
world. Teaching approaches that are not roo ted  in stu­
dents’ experience and intuition may produce ro te learn­
ing of new  skills or vocabulary, but they are unlikely to 
help students transform their naive theories of phe­
nom ena into m ore accurate and sophisticated ones.

LOGO-based instructional approaches are the most 
com m on way of using m icrocom puters to  im plem ent 
an open education philosophy in the classroom. In fact, 
LOGO was invented partly to provide a com puter 
environm ent that afforded opportunities for this sort of 
free exploration, even for elem entary school-age chil­
dren. Initially used mainly to teach the fundamentals of 
geom etry and provide practice w ith certain procedural 
thinking skills, the pow er of LOGO has m ore recently 
been tapped to  address children’s scientific thinking 
and their m astery of the traditional m athem atics curric­
ulum.

In its pure form, an open education approach to 
teaching and learning w ould place learners com pletely 
in charge of the pace and path of their ow n learning. 
Students w ould explore on their own, interacting m ain­
ly w ith  the com puter; teachers w ould play a rather 
secondary role, encouraging from the sidelines as stu­
dents discovered knowledge for themselves. LOGO en­
thusiasts initially had little to say about the role of the 
teachers w hose students w ere to forge independently 
into Turtle Geom etry and o ther LOGO-based activities. 
Some advocates even envisioned LOGO as the begin­
ning of the end of school-based instruction as w e know 
it. Experience has shown, however, that relying only on 
independent discovery and student “invention” of con ­
cepts can som etim es preclude the teaching of im por­
tant scientific ideas and facts.

Given the range of possibilities framed by these two 
extrem es, Thom pson believes the real challenge for 
technology-based education is to devise ways of in­
tegrating intuition w ith formal instruction. What is 
needed is an approach that neither requires students to 
re d isc o v e r  each  m ile sto n e  o f W este rn  sc ien tific
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thought for them selves nor consigns them  to plod 
tediously through information that scarcely affects their 
understanding of the world. ETC’s guided exploration 
or guided inquiry approach is located som ew here be­
tw een these polar approaches. Far from making teach­
ers into educational technicians or managers, as com ­
puterized direct instruction w ould do, or relegating 
them  to bit parts in student-directed dramas, as open 
education w ould do, guided exploration asks teachers 
to  play a central role in science, math, and com puting 
education. By thoughtfully exploiting the unique capa­
bilities of information technologies, ETC is seeking to 
develop tools that em pow er teachers intellectually and 
provide fresh and powerful ways for them  to guide and 
support their students’ learning.

ETC’S COLLABORATIVE research groups of class­
room  teachers, subject m atter experts, educational 

researchers, and specialists in technology' have been 
experim enting w ith this approach. These groups are 
developing carefully structured  sequences of instruc­
tion that prepare students for thinking through puzzling 
phenom ena or solving problem s, provide them  with 
guidance and scaffolding as they do so, and then follow 
through w ith  discussion designed to help them  con­
solidate the transformations and extensions of their 
thinking. In short, students engage in som e form of 
inquiry or exploration w ithin a framework provided by 
the teacher and the technology. In general, both teach­
ers and students use the com puter as scientists and 
engineers do: as a tool for modeling, simulation, and 
calculation, as w ell as for storing, organizing, and 
retrieving data.

Understanding the difference 
between heat an d  tem perature is 
a conceptual gateway that leads 

to an understanding o f other 
therm al phenom ena encountered  
la ter in the science curriculum.

The strategy of guided exploration has em erged 
gradually from ETC’s intensive study of conceptually 
difficult topics —  the cen ter calls them  targets of diffi­
culty — in the science, mathematics, and com puting 
curricula and from analysis of students’ difficulties with 
those topics. The approach is a focal point of the teach­
ing and learning activities in laboratory sites the center 
has recen tly  established in five M assachusetts high 
schools. ETC associate d irector Martha Stone Wiske, 
w ho directs the lab sites research project, sees the w ork 
there as a natural extension of the cen te r’s ongoing 
collaborative process. In the lab site classrooms, re ­
searchers will have the opportunity  both to docum ent 
the affects on individual teachers of using a technology- 
based guided exploration approach and to learn what it
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takes to im plem ent ETC innovations in regular class­
room s and schools.

Wiske knows that teaching w ith technology and m ov­
ing away from structured, textbook-dom inated instruc­
tion or purely discovery-oriented approaches is a big 
leap for many teachers. She expects that the experi­
ences of teachers and students in lab site classrooms 
will provide im portant insights into w hat is involved in 
that transition and into the kind of training and adminis­
trative support that can facilitate it. She points to the 
growing body of research showing that effective teach­
ers are them selves learners, both  about their subject 
m atter and about the craft of teaching. She thinks that 
ETC’s approach can offer teachers both  kinds of learn­
ing; by making them  collaborators in the evolution and 
definition of that approach, she hopes that educational 
technologies will avoid the fate of past innovations — 
those that sit unused on the shelves and those that have 
faded quietly into the flow of business as usual. Wiske 
anticipates that using the ETC approach will affect 
teachers in at least three ways: by stimulating a re ­
thinking of subject m atter and of the ways they organize 
and teach it; by introducing and facilitating new  pat­
terns of classroom organization and shifts in student/ 
teacher roles; and by confronting them  w ith  the inevita­
ble uncertainty and ambiguity of a new  and m ore fluid 
approach to teaching.

ETC believes that w hile such an approach to using 
technology asks a lot of teachers, it offers them  a lot as 
well. It asks them  to possess a deep and flexible know l­
edge of their discipline, and it gives them  the tools to do 
so —  tools that provide m ore d irect access to p h e­
nomena, offer new  modeling capabilities, display m ulti­
ple, linked representational systems, and rem ove many 
of the com putational and representational obstacles in 
the teaching and learning of science, m athematics, and 
com puting. Pedagogically, guided exploration  asks 
teachers to  have a rich and flexible arm am entarium  of 
strategies, and it offers them  new  or expanded roles as 
problem  posers, facilitators, advisors, and som etimes as 
d irect instructors.

U NDERSTANDING THE difference betw een heat 
and tem perature is a conceptual gateway that leads 

to  an understanding of o ther therm al phenom ena en­
countered  later in the science curriculum . U nfortunate­
ly, accord ing  to R obert T inker of ETC’s Heat and 
T em perature Project, many high school science classes 
treat this distinction as a vocabulary problem : teach 
students the right definitions and move on to the next 
topic. They do so partly because everyday language 
blurs the two concepts —  the w ord  hotter  means both  
“has m ore heat” and “has a higher tem perature” —  but 
even m ore so because they lack an instrum ent that 
m easures heat as readily as therm om eters m easure 
tem perature.

Tinker and his colleagues at Technical Education Re­
search Centers of Cambridge, Mass., have devised a set 
of m icrocom puter-based laboratory (MBL) tools that 
give students and teachers d irect access to heat as a 
separate phenom enon. The com puter setup includes a 
heat p robe that delivers “dollops” of heat to a beaker of 
liquid, and software that causes the com puter instantly 
to display a graph of the am ount of heat delivered and
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th e  re su ltin g  change in th e  liq u id ’s tem pera tu re . 
Throughout a series of activities that highlight the rela­
tion betw een the tw o phenom ena, the com puter serves 
as a laboratory  tool to  reco rd  and display data. It 
markedly expands the boundaries of students’ explora­
tion by giving them  a way to  “see” and m easure heat as 
well as tem perature. For teachers, the MBL devices far 
surpass even the m ost carefully w orded definitions and 
explanations in their pow er to deepen students’ under­
standing. Rather than talking a b o u t phenom ena, teach­
ers can pose problem s and then have shared, on-the- 
spot access to  data for solutions.

For teachers, the 
m icrocom puter-based laboratory  
devices f a r  surpass even the most 
carefully w orded definitions and  

explanations in their pow er to 
deepen students’ understanding.

To help students differentiate w eight and density —  
tw o o ther distinct bu t related concepts — the m icro­
com puter increases students’ perceptual access in a 
com pletely different way, by simulating or m odeling 
particular properties of matter. Although most sixth 
graders have never heard of the w ord  “density,” the ETC 
W eight and Density Group learned that they do have 
thoughts about the p roperties of m atter that affect 
“heaviness” and make objects sink or float. In most 
youngsters’ naive theories, weight, a p roperty  of o b ­
jects, figures m uch m ore prom inently than density, a 
p roperty  of the m aterials  from w hich objects are made. 
The concep t of density is crucial to an understanding of 
particulate theories of matter, bu t teachers report that it 
is difficult to teach: W hile students can easily perceive 
an ob ject’s weight, size, and the m aterial it is made of, 
they can’t observe its density directly and have to infer 
it from w hat they know  about w eight and size. That sort 
of inference escapes many sixth graders, despite careful 
teacher explanations and hands-on activities.

The W eight and Density Group tackled this problem  
by devising a com puter simulation that allows students 
to “see” density. Project leader Carol Smith explains 
how  students using the simulation can choose from 
several kinds of materials, each of a different density, 
and build objects of different sizes. The screen displays 
as many as three such objects, each one depicted as a 
rectangle that is com posed of rows of square units. 
Density is shown by the num ber of dots per square unit 
of size (see figure 1). Unlike the real world, w here 
w eight is highly salient, the com puter w orld shows 
how, from a slightly different po int of view, w eight is 
determ ined by size and density7. By limiting the screen 
display to only the relevant variables, the program

structures the environm ent. Yet w ithin these planned 
constraints, students have considerable freedom  to ex­
plore. The sim ulation works in conjunction w ith hands- 
on activities w ith  objects of different weights, sizes, and 
densities. Teachers m ust guage student understanding 
and m ove back and forth betw een the real materials and 
the simulation, posing problem s and questions to help 
students see the relation betw een the concrete objects 
and the m ore abstract com puter representations. Expe­
rience suggests that the “visualness” of the com puter 
m odel aids students in forming m ental m odels of the 
properties of matter.

B ESIDES EXTENDING p e rc e p tu a l  access  and 
p ro m p tin g  m en ta l m o d e lin g  o f n a tu ra l p h e ­

nomena, technology can enlarge teachers’ and students’ 
facility w ith mathem atical representations. Those w ho 
possess a deep knowledge of mathem atics can rep re­
sen t th a t know ledge in several d ifferen t ways —  
algebraically or graphically, for example —  and can 
move nimbly among the representations. This sort of 
represen ta tion  hopping is essential for teachers in­
troducing new  concepts, as they try to find the right 
entry po int for particular students. Unfortunately, in 
m athem atics several of the possible representations are 
often cum bersom e and inaccessible. ETC’s m athem at­
ics education research groups, under the leadership of 
coordinator James Kaput, have been developing soft­
w are that harnesses the com puter’s capacity to display 
several different representations simultaneously and to 
link them  so that action taken in one representation is 
im m ediately reflected in the others.

O ne of the groups is using this strategy to take on the 
“w ord  problem  problem .” Initial research showed that a 
m ajor source of student difficulty w ith  w ord  problem s 
was the ratios —  price p er unit or distance per unit of 
time, for example — that are frequently contained in 
them. Although the quantities are usually clear, the 
“p e r” aspect makes the arithm etic confusing to stu-
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F igure 1

E x c h a n g e
Uieid'Hide

D a t a

A screen fro m  the ETC weight and density software shows 
three objects. Size is indicated by the num ber o f  cube 
units fro m  which the objects are composed; density is 
shown by the num ber o f  dots per u n it o f  size. I f  the 
student so chooses, the program w ill display different 
kinds o f  materials in different colors. The data display at 
the top is also optional; when the program is in this 
mode, any change in the object w indows is autom atic­
ally reflected in the data
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dents: if 5 pounds of coffee is w orth  SI 5, its price is $3 
p er pound; w ith tw ice as m uch coffee, the am ount 
doubles and its w orth  doubles, bu t the price is still $3 
p er pound. Three symbolic representations are relevant 
to an understanding of ratios, say trees per person in a 
park. In ETC’s w ord  problem s software, the m ost con­
cre te  level is an iconic representation, w hich appears 
on the screen as boxes containing pictured  sets of trees 
and people. N ext in term s of abstraction is a table dis­
playing num bers of trees in one colum n and the co rre­
sponding num bers of people in another. Finally, a coor­
dinate graph representation shows trees on one axis and 
people on the o ther (see figure 2).

The com puter’s talent is that it can display all three 
representations at once and link them  instantaneously. 
If a student adds a new  set of trees and people to the 
iconic representation, the table of data and coordinate 
graph automatically change to reflect the addition. This 
tool prom ises to be m ost useful in the upper elem entary 
grades w ith missing value and proportional reasoning 
tasks. It gives students m ore room  to explore and lets 
teachers pose m ore interesting and dem anding p ro b ­
lems, again building from the concrete representations 
that are intuitively easier for students to grasp to the 
m ore pow erful abstract representations that formerly 
required  laborious calculations and graphing.

POSING THE right problem s is crucial to teaching. 
Yet the traditional geom etry  curriculum  limits 

teachers’ ability to do so by relying heavily on deductive 
thinking and on m em orization of axioms, postulates, 
and proofs. Teachers and texts must choose problem s 
on the basis of how  easy they are to prove, not how  
interesting or revealing they are. Students m ust m anipu­
late the laws and formal representations of a m athem a­
tical system w ithout being able to try inventing laws and 
testing properties on their own. They miss the chance 
to participate in one of the most im portant and exciting 
m athem atical activities: the making and testing of con-

F igure 2

A screen fro m  the ETC word problem s software shows 
multiple, linked representations: a t upper left, an iconic 
representation; a t upper right, a two-column table o f  
data; a t lower right, a coordinate graph. Students might 
use a display like this to solve a problem  about a park  
with two trees fo r  every three people p icnicking thereon a 
sunny afternoon.
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The com puter’s talent is that it 
can display a ll three 

representations a t once an d  link  
them instantaneously.

jectures. As a result, many students leave the classroom 
w ith a superficial and perishable understanding of the 
subject and an unenthusiastic disposition tow ard fur­
ther study of either geom etry or mathematics.

In geometry, making conjectures requires construc t­
ing geom etric shapes and elements, then exploring 
their p roperties and the relationships among them. Un­
fortunately, the tedium  of drawing accurate construc­
tions makes it unreasonable to expect students —  or 
teachers, for that m atter —  to create large enough sets 
of examples on w hich to base conjectures. The ETC 
Geom etry Project is exploring the potential of The 
Geom etric Supposed  to bring conjecture making and 
inductive reasoning back into the curriculum . W ithin 
th is softw are en v iro n m en t, designed  by ETC c o ­
director Judah Schwartz and colleague Michal Yerushal- 
my in conjunction w ith the Education Developm ent 
C enter in Newton, Mass., students can make quick, 
accurate constructions on a prim itive shape, such as a 
triangle or quadrilateral, and can then repeat those con­
structions on any other  shape w ithin the same primitive.

Geom etry teacher Richard Houde gives the example 
of a student w ho uses the Supposer to draw  a median 
from the vertex angle of an isosceles triangle to  the 
opposite side and then conjectures that the median 
bisects the vertex  angle.2 This student can m easure the 
angles in question and test the conjecture further by 
drawing o ther isosceles triangles and perform ing simi­
lar m easurem ents. Data obtained in this way may sup­
port a conjecture that the student believes is true, but 
only a formal geom etric p roof will turn  the conjecture 
into a theorem . Thus, as a tool, the Supposer lets stu­
dents explore their intuitive notions about the p ro p ­
erties of geom etric figures and build up w hat Thom pson 
calls a “hunger for proof.”

Having com pleted her p roof about the medians of 
isosceles triangles, this student m ight go on to make a 
further conjecture that the same relationship holds true 
for all triangles, that is, that a m edian drawn from the 
vertex of any triangle to the opposite side bisects the 
angle. Testing that conjecture will readily elicit counter 
examples that disprove it.

Houde talks about the way teaching w ith  the Suppos­
er has changed his classroom, making things less routine 
and predictable: “The curriculum  is no longer sequen- 

(Continued on page 46)
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Modem s a n d  Moke: 
THE COMPUTER 
Branches O u t

B y  O d v a r d  E g il  D y rli

T HE NUMBER of com puters in schools is not only 
growing at a phenom enal rate —  Talmis, the New 
York-based research firm, estim ates that the installed 

base of m icrocom puters in the kindergarten through 
grade twelve market has now  surpassed 1.6 million 
m achines and will double in the next four years —  the 
machines also are being used increasingly in new  ways. 
In a recen t study, Talmis found, for example, that even 
the prim ary use for school m icrocom puters is shifting 
from teaching students a b o u t com puters and program ­
m ing p e r  se to  using  th e  m ach ines as to o ls  fo r 
accom plishing academic tasks, such as writing reports, 
keeping track of information, and analyzing data in 
every conten t area.

But the arrival on the m arket of a steady stream of 
appropriate new  educational software products and 
“bigger and b e tte r” com puter models notwithstanding, 
m uch of the excitem ent in the industry is due to  the 
continuing developm ent of specialized “peripherals” — 
electronic devices that attach to com puters. These de­
vices open up a w hole new  w orld of source materials 
and dramatically expand the com puter’s instructional 
uses. What follows is a summary of m ajor developm ents 
in the peripherals m arket that prom ise to profoundly 
influence com puter education.

Readers may feel that, given the budgetary' restraints 
of most schools, the prices for many of the items are 
quite high. In most cases, however, these devices are 
intended for large-group, multi-class, or rotational use. 
In addition, as w ith all new  technologies, the prices will 
undoubtedly com e dow n w ith time.

M o d e m s  —  L in k in g  Sc h o o l s  
t o  t h e  W o r l d

O ne of the m ost exciting next steps in instructional 
com puting  is telecom puting, w hereby  a classroom  
com puter can be used to search through database in-

Odvard Egil Dyrli, a professor o f  education a t the 
U niversity o f  Connecticut, is technology ed itor o f  
Classroom C om puter Learning m a g a zin e  a n d  co n ­
ducts com puter education workshops throughout the 
United States a n d  Canada.

form ation sources and retrieve topical information in­
stantaneously. For example, since a num ber of major 
new spapers have been put on databases, students in a 
governm ent, English, or social studies class could ex­
amine how  different papers covered the same news 
event. Or science students studying the relationship 
betw een altitude and tem perature could chart w eather 
variations in a variety of geographic locations. Not only 
can access to  such data add interest and sophistication 
to many classroom topics, it can also help students learn 
to select and secure information efficiently —  a skill that 
has becom e increasingly im portant in a society' in w hich 
the sheer m agnitude of information can be overw helm ­
ing.

In addition, telecom puting makes it possible to send 
and receive electronic mail virtually anywhere in the 
w orld and to  participate in both  private and public
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in d ep en d en t m anufactu rers such  as Hayes M icro­
com puter Products and Novation, Inc., at prices that 
range from under SI00 to over S600. Modems require 
special com m unications software, w hich may or may 
not com e packaged w ith the device. It is also im portant 
to budget in advance for telephone charges; in many 
regions of the country, national com m unications n e t­
works and databases can be accessed through local 
telephone numbers, but this is not true in every area. In 
addition, in order to use an information service such as 
CompuServe, D ow jones News/Retrieval Service or The 
Source, hourly charges are likely in addition to  the 
subscription fees.

V id e o  P r o je c t o r s  —  B r e a k in g  t h e  
T y r a n n y  o f  t h e  Sm a ll-Sc r e e n  C o m p u t e r

The relatively small size of the typical m onitor screen 
makes it impractical or even impossible to use a com pu­
ter for whole-class instruction, since students must 
crow d around the display in order to see graphics d e­
tails clearly, and text and numerals may be com pletely 
unreadable from only a few feet away.

O ne solution to this tyranny is the developm ent of 
large-screen video projectors that can produce com pu­
ter displays on a screen or a wall visible by scores and 
even hundreds of students. Developed originally for 
projecting television/VCR images for business presen ta­
tions and for use in restaurants, lounges, and hom e 
entertainm ent centers, the typically clothes-hamper- 
sized electronic devices are now  being used in schools 
for large-group com puter applications. Com puters such 
as Apples, IBMs, and Com m odores that have “com posite 
video” jacks can be plugged directly into the units; the 
cord  that w ould normally connect com puter to m oni­
to r is instead inserted into the pro jector (it is also 
possible to buy a “split w ire” connector so that both 
p ro jector and m onitor may be used simultaneously). 
Among the large-screen projectors used com m only for 
school applications are models from Electrohom e Lim­
ited, Kloss Video Corp., Panasonic, Sony, and Vivid. 
P rices  vary from  ap p ro x im a te ly  S2,000 to  o v er 
$10,000, depending upon features (for example, not all
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conferences on specific topics — or just chat w ith 
others having similar interests. For example, students 
could use the com puter to interview  and get the p e r­
spective of students in o ther parts of the country, and 
teachers could exchange instructional materials and 
benefit from the experience of o ther professionals 
working in similar instructional contexts.

W hat is needed to bring the concept of the global 
village to  reality in the school is a modem, an electronic 
device that connects a com puter to a standard tele­
phone line, translates or “m odulates” the electronic 
impulses of com puters into audible tones that can be 
transm itted, and “dem odulates” incom ing audible sig­
nals back to  digital pulses that com puters can in terpret 
(hence the name, for MOdulate-DEModulate). While 
the m ajor com puter m anufacturers all offer m odem s for 
their machines, the devices can also be purchased from

ILLUSTRATED B Y ROBERT BARKIN
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m odels have audio speakers or can pro ject color dis­
plays).

Marrying a com puter to a large-screen p ro jector con ­
veys inform ation to  students m ore efficiently bu t can 
also p roduce a greater im pact upon learners w hen the 
com puter display is seen on a nine-foot screen as com ­
pared  to a nineteen-inch m onitor. Numerals, text, and 
graphics stand out m ore clearly than w hen crow ded 
together on the conventional video display, and the eye 
of the view er can m ore easily focus upon different 
portions of the screen. A large-screen video pro jector 
can add im portant new  dim ensions to com puter educa­
tion and can give the teacher a broader range of in­
structional options.

Lo c a l  A r e a  N e t w o r k s  —  Sh a r in g  
C o m p u t e r  Re s o u r c e s

The physical linking together of com puters into local 
area networks, or LANs, is a practice that is expected  to 
grow  significantly in schools. In fact, IBM has gone on 
record  stating that it will now  m arket only educational 
software that can be used on a network, and other 
software m anufacturers are looking similarly toward 
developing LAN markets.

A LAN allows software from a “host” com puter to be 
shared electronically w ith the o ther com puters in the 
network, thus eliminating the need for m ultiple soft­
w are copies or the expense of having a disk drive for 
each m achine (th is automatically decreases the tem pta­
tion —  and the opportunity  —  to copy school-ow ned 
software illegally). In addition, expensive “peripheral 
equipm ent” such as prin ters and plotters can be shared 
by many com puters, w ithout having to transport soft­
w are o r m ove connector cables, and student w ork can 
be transm itted to the single host com puter for central­
ized storage.

W hile LANs are m ost often situated in com puter 
laboratories, it is also possible to link together com pu­
ters in separate classrooms and use the system to send 
“bulletin board” messages throughout the school, re ­
p o rt adm inistrative information such as class a ttend­
ance data, and receive inform ation instantaneously. 
Theoretically, a teacher could, for example, get an im ­
m ediate copy of a school board’s class trip policy and 
check library resources available on a given topic w ith­
ou t leaving the classroom.

A nother reason for the growing interest in LANs is the 
p red ic tion  that, eventually, m ajor curriculum  and test­
ing program s will reside in large school “main-frame” 
com puters and that students will interact w ith these 
com plex  program s by using individual LAN-linked 
machines as learning and testing terminals. At least two 
com panies are already working on such network-based 
curriculum  programs, to include all subject areas and all 
grade levels. And giving further im petus to the concept 
is the fact that som e m ajor corporations —  including 
Apple, AT&T, and IBM —  are entering the school LAN 
m arket to  do battle w ith  Corvus, 3Com, Novell, Radio 
Shack, and the o ther LAN pioneers.

W hile LANs can be expensive —  $200 to $500 per 
term inal is com m on —  they offer teachers trem endous 
instructional advantages from the standpoint of use of 
tim e and convenience. For example, teachers are freed

from keeping track of scores of software disks and from 
having to load program s into each student machine.

V id e o d is c s  a n d  CD-ROMs —  
M e g a -In f o r m a t io n  f o r  M ic r o s

A description of a videodisc (n o te  that the video 
industry uses the term  “disc” although there is m ove­
m ent tow ard adopting the spelling “disk” used in the 
com puter industry) sounds like an attem pt to define the 
ideal audiovisual medium. The videodisc —  a p re re­
corded  eight- to  twelve-inch recordlike p latter that 
operates on a special videodisc player to produce full- 
color p ictures and sound on a television receiver — 
com bines the advantages of text, graphics, photographs, 
slides, and films in a single medium. And since video­
discs have an amazing information storage capacity 
(each disc can hold some 54,000 separate frames of 
information, w hich translates to about nine hundred 
carousels of color slides), theoretically, a year’s w orth  
of instructional audiovisual materials can be stored on a 
single platter. Furtherm ore, videodiscs are virtually in­
destructible (fingerprints have no effect on projection 
quality), the color television picture produced is crystal 
clear and does not deteriorate w ith time, and both  the 
pro jection speed and the direction forward or back­
ward are under the user’s control.

Joined to  a com puter, the videodisc player becom es a 
com pelling tool of learning. Since the videodisc is a 
“random  access m edium ,” i.e., the user can jump im m e­
diately to  any place on the disc, the learner can see 
particular scenes and view full-color film segm ents ap­
propriate to  the topic being studied. A biology student 
could, for example, simulate using dissection instru­
m ents on an outline drawing of an animal on the com pu­
ter screen and im mediately see the actual results of each 
m otion through a film projected  on an adjoining video 
receiver. Similarly, a social stud ies stu d en t could  
“actually” take a walk through Hong Kong or climb the 
steps of an Aztec temple. A num ber of com puter-based 
videodisc educational program s have already reached 
the market, and many feel that the medium  will in time 
replace both  films and slides for instructional applica­
tions.

But a unique excitem ent is reserved for a specialized 
type of videodisc, the same 4.72-inch-diameter com ­
pact disc ( CD ) that has radically changed the way over 2 
million music lovers listen to  their favorite tunes. How­
ever, the com pact disc is on its way to making an even 
larger im pact upon m icrocom puter users and will 
fundamentally change the way in w hich people get 
information. By using a com puter system w ith a special 
CD “drive” player to search through content contained 
on a disc, a learner has im m ediate access to prodigious 
am ounts of information. An entire encyclopedia, for 
example, can fit on a single disc. (Eventually it will be 
possib le for users to  s to re  their ow n data on the 
medium, but this is not yet economically feasible.)

Instead of converting optical images to audible notes 
as is true for audio discs, the special CD-ROM drive 
transmits its inform ation to the com puter, to be dis­
played on the m onitor screen. The contents can then be 
prin ted  out as can data from a conventional disk drive. 
In using a videodisc, a learner can search the entire
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volum e and locate the occurrence of any w ord  or com ­
bination of words. This capacity alone will make the use 
of CD-ROM-based reference and research tools distinct­
ly different from the use of their print-m edium  coun ter­
parts. Grolier has already launched a CD-ROM version 
of its A cadem ic A m erican  Encyclopedia, and databases 
of all sorts, including dictionaries, almanacs, atlases, and 
magazine collections are likely candidates for the new 
technology.

La s e r  P r in t e r s  —  B r in g in g  ‘D e s k t o p  
P u b l is h in g ’ t o  Sc h o o l

The developm ent of the laser p rin ter brought high- 
resolution printing and professional graphics design — 
form erly  possib le only w ith  expensive typesetting  
equipm ent —  dow n to the “desktop” level. A rapidly 
developing m ovem ent, precipitated by the immediate 
popularity of the Apple LaserWriter, desktop publishing 
should be of interest to  all schools that p roduce large 
am ounts of p rin ted  m atter such as curriculum  guides 
but can also be used for the quick and efficient prepara­
tion of professional-looking prin t materials of all sorts — 
brochures, booklets, flyers, letterheads, address labels, 
and even small magazines.

Laser prin ters are among the fastest printers on the 
market, able to  produce from eight to twenty-fourpages 
p er m inute, w ith  crisp text that rivals true typesetting, 
at a fraction of the cost. Although even the lower-priced 
laser p rin ters are still beyond the budgets of most 
school systems, at approxim ately $3,500, prices are 
ex p ected  to  drop  sharply w ith  the new er models. 
Nevertheless, heavy users of locally produced print 
materials are already finding that the prin ters soon pay 
for themselves. Desktop publishing was defined by the 
Apple M acintosh co m p u te r —  a graphics-oriented 
m achine in w hich m enu selections are made by choos­
ing icons or “pictures” corresponding to desired opera­
tions —  used in a system w ith the LaserWriter, and the 
burgeoning m arket is now  being assaulted by the o ther 
m ajor com puter manufacturers.

Pioneering school systems in various parts of the 
country  are already using Macintosh-LaserW riter sys­
tem s to teach students the skills of graphics design and 
to  provide experience w ith com m ercial “pasteup” p ro ­
cedures, through preparing impressive school new slet­
ters and related prin t materials. And, as appropriate 
word-processing, graphics, and “page layout” software 
becom es available for o ther com puter models and as 
additional laser prin ters reach the market, m ore and 
m o re  schoo ls w ill be offering stu d en ts  the  same 
professional-level advantages. In education, desktop 
publishing is clearly a grow th industry.

C o m p u t e r  I n p u t  D e v ic e s  —  N e w  W a y s  
To C o n n e c t

T here is a rapidly growing selection of devices de­
signed to circum vent the com puter keyboard —  often a 
barrier for young children and handicapped learners, 
and for many others either awkward or inconvenient. 
New educational software products provide users w ith 
the option of using such devices to register decisions 
and control action on the screen. In addition to the 

(Continued on page 48)

O NE OF the m ost persuasive examples of the 
educational potential of video technology is 
the new  Video Encyclopedia of the Tw entieth 

Century —  a seventy-five-hour-long video library 
that brings to life all the significant people and 
events of the past century.

Twenty-three years in developm ent and contain­
ing 2,217 units of prim ary source m aterial ranging 
in length from one m inute to  nine minutes, this 
pictorial history allows students to  experience the 
original sights and sounds of the past ninety-three 
years as recorded  by film and television news 
cameras.

From the re tu rn  of the Spanish-American War 
veterans in 1898 to the end of the Vietnam War. 
From President McKinley to President Reagan . . .  
and the hopefuls William Jennings Bryan to W alter 
Mondale. From Lenin, Clemenceau, and Lloyd 
George to  Gorbachev, M itterrand, and Thatcher. 
From the suffragettes to  Geraldine Ferraro. From 
m arathon dancing to the hula hoop. From the 
horse-and-buggy to the space shuttle. It is all here.

Students w ho are following the evolution/ 
creationism  debate as it is played out over the 
question of textbook content will understand that 
history often repeats itself as they w atch William 
Jennings Bryan confront Clarence Darrow, the de­
fense lawyer in the Scopes trial. Students who 
w ant to feel the pow er of an FDR speech can view 
the film clips of his “Nothing To Fear” address that 
em boldened a nation. Students w ho are chronicl­
ing the long struggle for civil rights will feel their 
hearts beat as they w atch nine black children at­
tem pt to  en ter a Little Rock school in 1957.

Key to the Video Encyclopedia’s usefulness in 
the classroom is its com prehensive index system 
and the ease w ith  w hich any individual unit can 
be located and accessed. The m aster index has an 
alphabetical listing of all people, subjects, and 
categories, as w ell as a separate daily index listing 
the significant events for each day of the year.

The Encyclopedia —  w hich is available on VHS 
and Beta videocassette format and can also be p u r­
chased on videodisc on three-quarter inch tape — 
com es w ith  prin ted  background material on each 
of the units, including a scene-by-scene “shot list” 
identifying each person and place pictured. Up-to- 
date film segm ents will be added each year, and a 
series of teachers’ guides are being developed.

For additional information, w rite CEL Education­
al Resources, 515 Madison Avenue, New York, NY 
10022, or call toll free 1-800-235-3339. —  EM

W in ter  1 9 8 6 A m erican  E d u c a t o r / 1 7



' T h E

E ducation 
U ra n Y

An Electronic

B y  T eresa  M id d l e t o n

A DECADE ago w e w ere in troduced to w hat was at 
the time a radically new  technology —  the m icro­

com puter. Prior to the developm ent of the m icro­
com puter, large com puters — called “mainframes” — 
had been used to store massive am ounts of records, to 
run statistics, and to provide some instructional p ro ­
grams. To w ork on these mainframe com puters, stu­
dents used term inals w ired directly to the com puter, or 
they accessed the com puter via the telephone line. The 
technology was costly, and instructional program s w ere 
few. The new  m icrocom puter gave us m uch of the 
pow er of these large machines but it did so in a com pact 
machine that w ould fit on a desk —  a “stand alone” that 
had its ow n m em ory and its ow n operating system, yet 
was small enough to be transportable. The door to using 
technology in a significant way in education seem ed to 
be opening wide. It was not unrealistic to look to the 
day w hen every' classroom w ould contain many micros. 
It was also not unreasonable to  ex p ect that these 
m achines could be program m ed to becom e a source of 
active learning on the part of students, deliver in-

Teresa M iddleton  is m anager o f  the E ducation Tech­
nology Program o f  SRI In tern a tio n a l (form erly  S ta n ­
fo r d  Research Institu te). She is currently directing the 
Special E duca tion  Softw are Center, w hich provides in ­
fo rm a tio n  on softw are appropriate fo r  special educa­
tion, provides technical assistance, a n d  supports an  
a n n u a l conference. The center’s services are provided  
to users a t no  cost. P lans are under w ay fo r  SRI to assist 
in  the developm en t o f  the E ducation Utility.

dividualized instruction, provide teachers w ith feed- J
back on students’ perform ance, and relieve teachers 
and adm inistrators of m uch of their paperwork.

Based on these expectations, schools m oved quite 
rapidly. There are now m ore than a million m icro­
com puters being used for instructional purposes in 
classrooms and resource centers, libraries, and mobile 
vans. Approximately half a million teachers are using 
m icrocom puters to  assist in the instruction of m ore 
than 15 million students.

But we are still having trouble making the m icro­
com puter live up to our expectations, particularly as a 
pedagogical tool that can help students develop ad­
vanced cognitive skills. A recen t study from Johns Hop­
kins University indicates that students in kindergarten 
to  grade six are m ore likely to use com puters for drill 
and practice exercises than for any other purpose; by 
the tim e students reach high school, the focus has 
shifted to programming; and in m iddle school, it is 
spread fairly evenly betw een the two. The use of micro- k
com puters in teaching problem-solving skills is a distant 
third.

A S WE have learned to use this technology, w e have 
com e to recognize that the usefulness of the stand­

alone m icrocom puter as an individual tool in the class­
room  is severely restric ted  by its limitations in memory, 
a lack of availability and affordability of quality software, 
the expense of individual access to o ther information 
sources, and its limitations in representation capabili­
ties.

Utility Promises To Put a Rich Array o f Instructional 
Materials at our Fingertips
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the per-unit cost of developm ent. Although many p ro ­
grams being m arketed to business and for individual use 
are now  having their copy pro tection  devices removed, 
m ost education software producers are still concerned 
about copying and sharing and at p resen t have no in ten ­
tion of rem oving protection.

Publishers’ concerns about security of the software 
lead to another problem  for educators: the lim ited 
am ount of previewing that can be done before selecting 
a software program. Ideally, a teacher or a school dis­
trict should be able to fully test out a program  before 
buying or leasing it. Although som e com panies allow 
“shareware” —  an honor system through w hich soft­
w are can be tried out at no cost, usually for thirty days
—  this practice is still not com m on in education.

Some education software developers allow users to 
preview  portions of programs, but this is generally in­
adequate for judging the “fit” of the software in the 
curriculum . And, while publishers and software houses 
are investing increasing am ounts of time and m oney in 
visiting schools to  dem onstrate their software to  teach­
ers and help them  integrate it w ith lesson plans, these 
vendors are obviously not unbiased in their recom m en­
dations. It takes enorm ous tim e and effort for a teacher 
to gain a grasp of just w hat is available for her particular 
topic and the needs of her students. It is even harder for 
her to make a solid assessment of the software’s quality 
p rior to actually placing an order. What teachers and 
adm inistrators need is a large pool of software that they 
can fully preview  and then select from as needed.

T h e  E x p en se  o f  In d iv id u a l A ccess to  O th e r  I n ­
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L im ita tio n  in  M em ory : Instructional com puter 
program s are like all o ther com puter program s in that 
they include the information that needs to be given to 
the user plus directions to the com puter as to how  to 
process and present that information. The m ore com ­
plex a program  is, the m ore room  it takes up in a 
com puter’s memory. For instance, an instructional p ro ­
gram that receives input from the student and then uses 
that inform ation to modify7 the instruction will probably 
end up building files of information that take up a large 
am ount of m em ory space. Most stand-alone m icro­
com puters now  being used in classrooms have a fairly 
restric ted  memory, w hich means they cannot run very 
com plex or large programs. This restricts the am ount of 
individualization that can be built into the software.

Lack o f  A vailab ility  a n d  A ffo rdab ility  o f  Q u a lity  
Softw are: Producing instructional software of high 
quality is very expensive. To do it well usually requires 
the w ork of a team including at least an instructional 
designer, an education expert, com puter programmers, 
and a graphics expert. It m ust be p retested  in class­
room s and adjustm ents m ade as necessary; then it must 
be packaged, m arketed, and distributed. All of this 
com es at a cost, w hich is one of the reasons that quality 
softw are has been  slow  com ing to  the education  
market.

The high cost of production and marketing is also one 
of the reasons software com panies are so concerned 
about copy protection. They are trying to prevent copy­
ing and sharing because, of course, such “piracy” re ­
duces the num ber of new  purchases, thereby increasing

ILLUSTRATED B Y ROBERT BARKIN
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fo r m a tio n  S o u rc e s : A w ealth  of inform ation and 
accum ulated knowledge resides in the many databases 
that have been  pu t together in this country and others 
around the world. Typical are the Readers’ Guide, UPI 
and o ther w ire services, Dialog, The Source, Com­
puServe, and Dow Jones News/Retrieval Service. Many 
teachers are excited  at the prospect of their students 
being able to gather inform ation from these sources 
because they know  it not only adds variety and interest 
to the subject m atter bu t also because it is a key elem ent 
in  students’ learning to  conduct their ow n research. A 
m icrocom puter can use telecom m unications technol­
ogy to  access databases in the following way: A tele­
phone m odem  is attached to  a stand-alone com puter; 
users “dial” into the com puter that stores the database 
and read the inform ation on their screens. They can also 
copy inform ation from  the database, either printing it 
out directly or downloading it as a file to their com pu­
ters. W hen they are finished, they hang up the tele­
phone and continue to use the com puter as usual.

It is expensive to  connect w ith databases in this way 
for th ree reasons. First, there is the cost of a modem. 
Second, the cost of the telephone call, w hich may be 
either a local or a long-distance call. Third, and the 
greatest expense of all, is the cost of “connect tim e” to 
the database. C onnect tim e is the length of time users 
are connected  to the com puter housing the database as 
they search out the references or items they need and 
dow nload the data to  their ow n com puter. Connect 
tim e costs vary widely, bu t probably w ould average 
S I00 an hour during the day. At that rate, it w ould cost 
S750 for thirty students to each have individual access 
to  just a single database for a period of fifteen minutes — 
hardly enough tim e to perform  a search. And this w ould 
be just the beginning, since using only one database 
w ould not allow students to take advantage of the rich­
ness of inform ation that is available.

So it appears that using stand-alone com puters to give 
individual students access to databases is prohibitively 
expensive. The expense might be justified if a large 
am ount of inform ation could be dow nloaded from the 
database for future use by students. However, unless the 
m icrocom puter is equipped w ith extra storage capacity 
in the form of a hard disk, w e are back to  the m em ory 
limitation problem s m entioned previously.

L im ita tio n s  in  R e p re se n ta tio n  C apab ilities: Ex­
perience has taught us that there is great value in using a 
variety of m edia to support teaching: text, graphics, still 
video, m otion  video, and audio. Each m edium  has 
special strengths for supporting certain types of learn­
ing. For example, tex t and graphics are usually the 
m edia w e choose w hen there is a lot of inform ation for 
students to  absorb. We w ould also select tex t and 
graphics to teach som e cognitive strategies, such as 
decision making and planning. However, w e w ould be 
m uch m ore likely to use video and audio for teaching 
behavioral and com m unication skills. Stand-alone com ­
puters are lim ited to text and graphics presentations, 
w ith som e audio capability. For this reason, unless they 
are attached to  another m achine or peripheral (like a 
videodisc player or a voice synthesizer), they are only 
fully effective w hen  supporting  particular types of 
learning.

Although many classrooms have available to  them

other equipm ent and technologies, including videocas­
sette recorders, television sets, audio tape recorders, 
slide projectors, and m ore recently, videodisc players, 
each is a separate item for the teacher to obtain and use. 
The m ethods and procedures for using each must be 
mastered, and teachers are left to find a way to evaluate 
the instructional materials available for each tool and fit 
them  into both  the overall curriculum  and the day’s 
lesson plan.

We might f in d  that the integrated  
system is grea ter than the sum of  

its individual parts.

Some of these instructional tools —  particularly 
videotape and videodisc players —  can be greatly en­
hanced w hen connected  to  a m icrocom puter. The com ­
bination of com puter and video technologies not only 
supports text, graphics, video, and audio presentations 
in one program  but also gives the student control of that 
program  through the com puter and allows him or her to 
fully interact w ith it. The result can be self-paced, in­
dividualized lessons that support active, engaged learn­
ing. But a great deal of the equipm ent now  available to 
the teacher is not com patible w ith the m icrocom puters 
in the classroom, and the technologies cannot be easily 
connected  or integrated. As a result, our ability to  tap 
the full potential of education technology is severely 
com prom ised. If w e could find a way to p u t all the 
pieces together, not only w ould w e have an impressive 
selection of pedagogical tools available to us, bu t w e 
might find that the integrated system is greater than the 
sum of its individual parts.

MANY OF the limitations of the stand-alone m icro­
com puter could be offset if w e could find a way to 

integrate the technologies that are available to us, p ro ­
vide educational m aterials that incorporate  a w ide 
range of learning approaches and that are available for 
preview  before purchase or lease, and do all of this in a 
way that is affordable to school districts. A num ber of 
efforts are already under way to integrate technologies. 
One example is the provision of a “turnkey” system that 
offers com puter-driven interactive videodisc technol­
ogy w ith  built-in  instructional program s. Separate 
efforts are also under way to allow greater preview  of 
educational software and to im prove the distribution of 
com puter-based  educational m aterials —  generally 
through the use of telecom m unications technology. But 
probably the m ost amibitous effort is the telecom m uni­
cations so lu tion  being p roposed  by the Education 
Utility*.

•Education Utility is a trademark of the National Information Utilities 
Corporation.
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The Education Utility —  called that because Jack 
Taub, its creator, sees it as a source as basic as the 
electricity o r gas that flows through our o ther utility 
lines —  is a system that seeks to integrate com puter and 
video technologies as it delivers a w ide variety of in­
structional materials to  the teacher in the classroom 
through telecom m unications technology. Put together 
by Taub’s National Information Utilities Corporation 
(NIU) of Leesburg, Virginia, the Utility has four key 
com ponents (see  Figure 1): (1 )  a repository of soft­
w are, databases, and o th e r instructional m aterials 
stored  in its com puter cen ter in Virginia; (2 )  a distribu­
tion system, or network, to send materials through tele­
com m unications carriers to state switching centers or 
directly  to  the school site; (3 )  a com puter/contro ller at 
the school w here the materials are tem porarily stored 
for use by teachers, administrators, and students; and 
(4 )  com puters and other equipm ent in the classrooms 
that can then  access materials directly from the school’s 
com puter/controller.

The m ost im portant aspect of the Education Utility 
lies in its capacity to house and make instantly available 
electronically a w ide array of instructional and m anage­
m ent materials. These materials are held in the Utility’s 
repository until they flow to the school on request. Each 
studen t’s desktop com puter could conceivably run a 
different program  at the same time. The bank of in­
structional materials stored in the Utility will be con­
stantly updated and expanded as new  items becom e 
available and as users —  particularly teachers and ad­
m inistrators —  specify their needs and register their 
complaints. Users can provide feedback through m es­
sages sent via electronic mail; however, a m ore im m edi­
ate im pact will result from the actual use of the mate- 
r i a ls .  T h e  s y s te m  w il l  b e  c o n s t a n t ly  m e t e r ­
ing ( or counting) the use of each 
item  requested  and will be able 
to run checks on how  often an 
item  is requested, at w hat grade 
level, etc. If an item  goes unused, 
th e  so ftw a re  d e v e lo p e r  w ill 
know  that som ething —  con­
tent, level of difficulty, ease of 
access —  is wrong, and indeed 
m ight w ant to  initiate a request 
to teachers, via electronic mail, 
asking them  to detail the p ro b ­
lem  and make suggestions for 
im provem ent.

In addition, using the Utility’s 
electronic mail system, teachers 
and others will be able to com ­
m unicate w ith each other, w ith 
parents, w ith  hom ebound stu­
dents, and —  as the system ex­
pands —  w ith  people in o ther 
countries, sharing inform ation 
and ideas.

The resources stored in the 
repository will take many forms 
and eventually will include:

•  Com puterized databases

Nl U 3end3 materials 
through communications 
carrie r

[repository]■/T\-

•  Textbooks, journals and magazines, encyclopedias 
and dictionaries

•  A tool for aligning curriculum  objectives w ith  avail­
able resources

•  Standardized tests
•  Com puter software consisting of:

— Educational programs of all types — e.g., drill and practice, 
tutorials, simulations, games, and special education pack­
ages.

— Software used for administration and instruction — e.g., 
diagnostic/prescriptive software, spreadsheets, w ord pro­
cessors, filing and graphics programs.

— Other administrative programs — e.g., special education 
IEP management, classroom management, lesson planning, 
objective and goal setting, testing procedures, test output 
analysis and reporting, gradebook maintenance, perform­
ance reporting, and memo and letter generation programs.

•  Video images from videodisc and videotape librar­
ies, film, and slides.

The materials requested  are pu t in a digitized form, 
enabling them  to be sent through a com m unications 
carrier. They can then be broadcast by satellite, FM 
radio, or television, or they can be transm itted via the 
telephone lines, depending on receiver capabilities. In 
our illustration, the inform ation is being sent to a satel­
lite from a dish at the Education Utility repository. The 
school also has a dish and a control cen ter of its own. It 
pulls the inform ation dow n from the satellite and stores 
it in its ow n control center, thus building its ow n tem ­
porary mini-repository.

I
 SHOULD emphasize the tem porary nature of the 
storage at the school. Schools will purchase very few 

materials. They will retrieve w hat they need from the

SATELLITE

/  ^

School reque3ts/receive3 
materials through controller

A
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Publishers, software developers, 

teachers, database developers, 

video/film makers add materials

/ '
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administrators, 

students

Teacher/student
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For parents, 
homebound students

For community, adult 
education, business

Figure 1: THE EDUCATION UTIL ITY’
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Utility and, as they use the materials, they will pay a user 
fee. In this sense, the concept of the Education Utility is 
similar to that of o ther utilities. W hen you turn on an 
electrical appliance, a m eter keeps track of the amount 
of electricity  you use, and you get billed later for the 
actual am ount used. We cannot buy our electricity or 
ow n it. Similarly, the Education Utility delivers its p ro d ­
ucts —  the instructional materials —  “on call,” and users 
pay only for w hat is used.

However, unlike the m ore traditional utilities in 
w hich w e are the receivers of a service but have only 
the m ost rem ote influence on its com position and oper­
ation, the Education Utility is designed to be an open 
system. Teachers and administrators, as well as existing 
developers of education materials, will have input into 
the Utility. As they make dem ands on the system for 
materials to address specific needs, this m arket dem and 
should, in turn, stim ulate product developm ent. In addi­
tion, as teachers experim ent w ith new approaches and 
adaptations, they will becom e the real experts regard­
ing w hat works and w hat doesn’t. Thus, many of the new 
product ideas will flow m ore directly from the profes­
sion and, as such, will be solidly grounded in classroom 
practice. This feedback loop will be greatly enhanced 
by the presence of the electronic mail system, through 
w hich teachers and o ther users can easily com m unicate 
w ith  each other.

W hen fully operational, the Utility will overcom e 
m ost of the limitations of the stand-alone m icrocom pu­
ter. It will solve the m em ory problem  because the stu­
den t’s desk com puter will simply draw  materials from 
the  sch o o l’s com puter, w hich  w ill  have sufficient 
memory' for com plex program s and for portions of large 
databases being used for tem porary periods. Since the 
school’s com puter will need to hold the materials only 
for as long as they are actually being used at the school 
site, it will constantly be clearing room  for new  m ate­
rials.

The Utility should also bring about significant reduc­
tions in the curren t high cost of software. Marketing and 
distribution costs should markedly decrease. The Utility 
is assuring the trade that it is able to offer copy p ro tec ­
tion, so piracy losses will be minimized. And as noted 
above, because of the constant feedback from users and 
because of the ease w ith  w hich it will be possible to 
modify or update programs, not only will software be 
cheaper, it will be better.

The Utility will also make the rich resources available 
through databases financially accessible. Instead of fac­
ing the prohibitive fees of prim e-tim e use, schools will 
request the resources they w ant and have the informa­
tion dow nloaded overnight w hen the costs are at their 
lowest. In addition, all the databases on the Utility will 
have a com m on protocol for accessing their informa­
tion. This m eans that expensive tim e will not be spent 
figuring ou t the vagaries of different systems. Money 
will also be saved because the Utility will be able to 
transm it data at speeds exponentially  g reater than 
achieved by the m odem  attached to a m icro, thus little 
tim e is spent on on-line expense.

Finally, and m ost im portantly in term s of its com para­
tive advantage over the stand-alone micro, the Utility 
brings together the strengths of both  com puter and 
video technologies.

P ERHAPS AT this point, the best way to dem onstrate 
the potential of the Utility as a versatile and sophisti­

cated pedagogical tool is to sketch out a scenario of how 
it might be used in a classroom som etim e in the future. 
The scene that follows is based on a passage from a 
recently  published book about the Education Utility7 
w ritten  by Dennis Gooler.* Gooler describes how the 
diverse resources and integrated technologies made 
available through the Utility m ight be called into play 
for a social studies lesson.

T he Ut ilit y  a t  W o rk

The tw enty-eight students in Ms. Jones’ seventh- 
grade class represent a m ixture of academic abilities 
and interests, as well as a range of socioeconom ic and 
ethnic groups. Ms. Jones has found the class as a w hole 
to  be willing to w ork fairly hard at times bu t also very 
involved in the social interactions that might be ex ­
pec ted  of seventh graders.

Ms. Jones has created  a unit of instruction that at­
tem pts to help students understand the factors that have 
influenced the developm ent of population centers. She 
has called the unit “Why do people live w here they do?” 
Ms. Jones first wants students to develop an apprecia­
tion of how  geography influences settlem ent patterns. 
She then  plans to explore the social dynamics associ­
ated w ith different types of population groupings.

The classroom is equipped w ith an Education Utility 
facility7, twenty-nine student w ork stations, and a teach­
e r’s w ork station. In addition, Ms. Jones’ room  has a large 
screen projector, tied into cable television. She also has 
a VCR available for her use.

About a m onth  before the unit of instruction is sched­
uled to begin, Ms. Jones prepares a list of instructional 
objectives, som e of w hich she chooses from the Utility’s 
data bank of learning objectives —  based on the school 
district’s curriculum  plan —  and some of w hich she 
formulates herself.

She then com m ands her m icrocom puter to search 
the Utility information base to find electronic material 
that is suggested for teaching each of the instructional 
objectives she selected from the objectives bank. The 
system provides a listing of titles of materials germane 
to each objective. Ms. Jones requests a preview  of some 
of these titles. She first is given an abstract of the m ate­
rials (w hich, in this case, turn  out to be educational 
softw are) and then  an opportunity  to preview  them. She 
looks at two pieces of software and decides that one of 
them  will be useful.

In addition, Ms. Jones has her own ideas about m ate­
rials that m ight be relevant. She calls up three textbooks 
from the data bank, checks the table of contents of each, 
and decides to look in greater detail at a chapter from 
one of the texts. She likes w hat she finds and notes that 
chapter. She also wants to use certain databases of popu­
lation figures; she locates these and verifies that they 
contain the kinds of data she wants. Finally, Ms. Jones 
scans the utility index for maps of various kinds and 
locates the ones she will w ant to use.

* The Education Utility: The Power To Revitalize Education and Society. 
Dennis D. Gooler. Educational Technology Publications, Englewood 
Cliffs, N.J.
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Ms. Jones is also concerned about the assessment or 
testing process she will use to determ ine w ho learned 
what. Using the Utility’s curriculum  alignment program, 
she locates test item s that m atch h er instructional 
objectives. She notes, however, that the system does not 
contain enough testing items; later, she may use the 
Utility’s testing m odule to create additional items.

Schools w ill request the resources 
they w ant an d  have the 

inform ation dow nloaded  
overnight when the costs are a t  

their lowest.

W ith a good sense of both  the instructional materials 
available to her from the Utility7 and the additional re ­
sources she has physically in her classroom, Ms. Jones 
begins to sketch out how  the instructional unit will 
work. She develops a mix of whole-class, small-group, 
and individual student activities. The unit will unfold 
som ething as follows:

•  Ms. Jones begins w ith a m eeting of the w hole class 
to explain w hat the unit is about. She hands out a list of 
the objectives, reviews the kinds of projects the stu­
dents will be engaged in, and describes how  the stu­
dents’ learning will be measured.

•  The class then views portions of a video broadcast 
(in  this case, excerpts from the Turner Broadcasting 
series “Portraits of America”). Group discussion of the 
video focuses on why people seem to have chosen to 
live w here they do.

•  Ms. Jones then makes an initial assignment. Each 
student is to select a city or tow n in the United States 
from a list she prepared. Each child then works from his 
or her terminal, drawing from the Utility’s database to 
locate inform ation that is relevant to the city or tow n’s 
settlem ent pattern, such as population statistics at dif­
ferent points in time, immigration figures if available, 
the dates of m ajor transportation, industrial, and social 
developm ents that may have influenced growth, and so 
forth. Students are asked to en ter the relevant data into a 
“shell” format created  by Ms. Jones. O nce this w ork has 
been done, Ms. Jones is able to develop a summary sheet 
com paring data about each city. Those summaries are 
m ade available to each student. W hen appropriate, the 
class will m eet as a w hole to discuss the implications of 
the data.

•  Ms. Jones then  asks students to  read m aterial 
selected from a half-dozen textbooks that are part of the 
Utility7’s inform ation bank. As indicated earlier, Ms. 
Jones has review ed those texts, and since no single one 
seems to do justice to the population topic, she has 
chosen various sections from different texts.

•  By this tim e (possibly a w eek has been spent on 
this instructional unit thus far), the class has established 
a general understanding of w hat the unit is about and, 
substantively, the factors that seem to be im portant in
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influencing w here people live. Ms. Jones decides that 
there is enough com m on understanding in the class to 
perm it individualizing instructional programs. Taking 
in to  accoun t the  learning profiles of her students 
(sto red  in the Utility system), she develops a num ber of 
individualized program s such as the following:

A. A group of four students is asked to explore the role 
rivers have played in influencing where people live. Stu­
dents use a program developed in conjunction with a 
recent PBS television series on great rivers. Using a video­
disc player, these four students engage in an interactive 
program designed to show how population centers have 
built up around rivers. The program provides basic in­
formation for students to write a report (using a word 
processing program ), which they are able to share with the 
rest of the class. To prepare the report, students are re­
quired to search out the Utility database to find additional 
information relevant to their topic.

B. One advanced student takes on an assignment that re­
quires her to develop a survey instrument and to send that 
instrument, via the Utility’s electronic mail system, to a 
sample of two hundred students, living in fifteen different 
urban centers around the world. The instrument contains 
twenty questions that the students being polled answer by 
typing their responses into their own terminals. The re­
sults of the survey instrument are transmitted electronical­
ly to the student in Ms. Jones’ class, who uses a statistical 
program in the Utility to analyze the data. The student then 
writes a report for the rest of the class.

C. One of the students in the class has severe reading 
problems. The teacher uses a program from the Utility that 
stresses the development of reading skills. The teacher is 
able to modify the general reading skills program to feature 
content related to the theme of the instructional unit.

D. Two students work together on a maps project. Using 
resource materials available in the Utility information bank 
and with the assistance of the Utility’s graphics capabilities, 
the students construct a number of maps that show — 
more convincingly than the written word can — how 
topographical factors influence settlement patterns.

With the knowledge of w hat kinds of resources are 
contained in the Utility7 and w ith inform ation about the 
learning characteristics of her students, Ms. Jones is able 
to create o ther individualized program s of study. Stu­
dents w ork at different speeds, som etim es alone, som e­
times w ith o ther students or the teacher; they tap a 
variety of databases, move back and forth among differ­
ent types of media, and com plete a range of projects. Ms. 
Jones moves among the students while they work, mak­
ing observations, suggestions, etc.

•  As the students com plete their independent p ro ­
jects, Ms. Jones brings the entire class back together 
periodically to examine and learn from each o th er’s 
work. For example, the student w ho conducted the 
international survey has finished her data analysis and 
has prepared some tables that the teacher thinks will be 
interesting to the class. The teacher calls up those tables 
and has them  displayed on each student’s w ork station 
terminal. The student w ho conducted the survey leads 
the class in an analysis of the data. Ms. Jones points out 
critical findings and asks the student w ho conducted 
the survey to com m ent on their meaning.

•  At som e point, the teacher administers an examina­
tion to all the students, based on the m aterial that has 
been studied in common. The results of the exam ina­
tion are scored and reported  by a testing program  in the
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Utility. The teacher is able to determ ine those students 
w ho seem  to have learned the material as planned and 
those w ho have not. For those w ho have not m et the 
in s tru c tio n a l ob jectives, th e  teach e r develops in­
dividualized program s designed to address their speci­
fic deficiencies. This may require calling upon addition­
al inform ation from the Utility, such as o ther software 
program s keyed directly to the instructional objectives 
not being m et by the students. The Utility classroom 
m anagem ent program s perm it Ms. Jones to continue to 
m onitor and track student progress.

•  Ms. Jones’ unit on the developm ent of population 
cen ters  actually was crea ted  in collaboration w ith  
another teacher in a school district nearly a thousand 
miles away. The tw o teachers have been  com paring 
notes and trading ideas back and forth, som etimes on a 
daily basis, bu t now  it is tim e for the students in the two 
classes to  com m unicate. Using the e lec tron ic mail 
capacity of the Utility, students are paired betw een the 
tw o classes and begin to share w ith each o ther the 
concepts they are learning. This kind of electronic com ­
m unication adds greatly to  the richness of the learning 
experience. The students gain new  knowledge about 
the topic and learn how  to com m unicate m ore effec­
tively w ith  people they do no t personally know. The 
experience is highly motivating for nearly all the young 
people, w ho ask that the exchange be perm itted  to 
continue beyond the tim e limits of the instructional 
unit.

•  Also using the electronic mail capacity of the Util­
ity, several of the students in the class contact a universi­
ty professor w hose specialty is the social dynamics of 
urban environm ents. Students send questions to the 
professor, w ho responds directly back to them  by elec­
tronic mail. The professor’s informative answers are not 
the only benefit of this exercise; so, too, is the experi­
ence of learning how  to use a valuable h u m a n  resource.

•  One of the students in the class com es dow n w ith a 
fairly serious illness. She is not allowed to physically 
re tu rn  to  school for a num ber of weeks, bu t is able to 
keep up w ith  the class, and w ith  her own work, by 
connecting her com puter (borrow ed  from the school 
lib rary ) w ith  the school com puter and w orking as 
though she w ere physically in class. Because of her 
access to  the Utility, she is not behind in her studies 
w hen  she re turns to  school.

*  *  *

T HIS SCENARIO is, of course, only one of an infinite 
num ber of possible variations. Not only can w e not 
describe m ost of those variations, w e can’t even imagine 

them. W e w o n ’t fully understand w hat can be done w ith 
the Utility until w e do it, that is, until teachers and 
students com e to really kn o w  this new  resource. As 
w ith  m ost new  tools, our initial tendency w ith  the 
Utility will probably be to fit it into our existing, tradi­
tional patterns of behavior, improving our perform ance 
bu t leaving it unchanged at the core. W hat is yet un ­
known is how  having full access to technology’s tools 
m ight begin to  change m ore fundamental patterns, such 
as classroom and school organization, curriculum  con­
tent, teacher-student interaction, and school-hom e rela­
tionships.

All of this will take tim e to w ork itself out. At present,

m uch of the Utility is in the conceptual and develop­
m ental stages. And this is good new s for education: 
Educators, particularly teachers, have never before had 
the chance to  be involved so early in the developm ent 
stage of the technologies that have found their way into 
schools and classrooms. W ith the Utility, there is still 
time for educators to take this pow erful idea and help 
m old it into the instructional tool it could become.

Schools in three school districts are serving as devel-

We won’t fu lly understand what 
can be done with the Utility until 

we do it, that is, until teachers 
a n d  students come to really know 

this new resource.

opm ent sites for the Utility — one in suburban Mary­
land, a second in Southern California, and a third in 
British Columbia, Canada. W ith training and technical 
assistance provided by NIU, teachers and adm inistrators 
in these districts are learning to use a start-up version of 
the Utility. These professionals will be reporting their 
impressions as they experim ent and tinker w ith  the new 
system. The information gathered from these test sites 
will be used to  reduce problem s during early im ple­
m entation of the Utility in o ther school districts.

THE EDUCATION Utility is a service product; as 
service providers, NIU will have to support the 
needs of its users. First on the list of services m ust be the 

establishm ent of a structure to provide preservice and 
inservice training for teachers, so they can learn to use 
this potentially powerful classroom tool to enrich their 
teaching, and —  m ost im portantly —  in a way that 
relieves them  of burden ra ther than adding to their 
existing workload.

Administrators, too, will need training and support to 
help them  use the Utility’s administrative program s and 
learn how  to operate the school’s controller. District 
adm inistrators will need extensive help in planning the 
installation of the Utility in a way that best suits their 
school and district managem ent needs. They will have 
to  plan strategically for its integration w ith existing 
teaching techniques and technologies and will need to 
consider their p resent and future staffing and budgets.

NIU’s second m ost critical support activity must be 
the m aintenance of the instructional and m anagement 
materials: building and replacing databases, ensuring 
the availability —  and usability —  of updated versions of 
software, le tting  teachers and adm inistrators know 
about updates, and the like. NIU has been negotiating 
w ith  num erous publishers, software developers, data­
base developers, and new s agency representatives for a 
num ber of m onths now. W orking out licensing agree­
m ents w ith  all these ow ners and distributors of source 
materials will be a difficult and time-consum ing task.

Next com es the question of maintaining the equip-
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m ent. This, too, m ust be organized and supported by 
NIU. One interesting concept they have put forth is that 
school districts m ight use the Utility as a training tool 
for their ow n vocational education programs. Students 
w ould be taught how  to diagnose problem s, maintain, 
and repair the com puters and o ther equipm ent. This 
w ould give them  real-world experience in state-of-the- 
art technology as they earned credits; and the school, 
the com m unity, and industry w ould benefit from an 
expanding pool of technicians.

Finally, NIU m ust be responsible for keeping the Util­
ity technologically up to  date, incorporating technolo­
gies such as com puterized simulations of real-world 
experiences, interactive video, intelligent tutoring sys­
tems, and so on. NIU m ust be especially aware of ad­
vances in hum an interface techniques —  to make the 
com plexities of the system virtually invisible to teach­
ers and students as new  technologies are introduced.

In considering the support systems that m ust u nder­
gird the Utility, tw o things are clear: The first is that NIU 
has undertaken a very large task; the second is that the 
Utility will not be available as a com plete system for 
quite a while. By a com plete system, I mean one that will 
have a structure in place to supply users w ith all the 
services it is designed to provide —  training, system 
m aintenance, a large bank of instructional resources, 
and so on. In another sense, a system like this should 
never be considered com plete, since it m ust always be 
evolving and responding to user needs in a changing 
instructional climate. In this regard, NIU plans to make 
the Utility a “self-healing” system —  one w ith built-in 
capabilities of making internal adjustm ents to correct 
itself as problem s and needs are found and surfaced by 
users.

THERE ARE a host of o ther policy issues that are 
beyond the scope of this article bu t that will need 
to  be fully explored and debated as educators, parents, 

and the larger com m unity com e to understand how  
education might be influenced by this new  application 
of integrated technology. Questions such as how  the 
Utility will affect the quest for equity in education, what 
the Utility will m ean w ith regard to local control over 
curriculum  and instructional materials, and how  issues 
of privacy —  such as the confidentiality and security of 
inform ation about students —  will be handled, are 
terribly im portant. Lots of people need to be thinking 
these issues through.

Let m e close w ith a w ord about funding. The Utility 
will be expensive. Indeed, although some aspects of the 
Utility could be pu t into operation w ithout enorm ous 
expenditure, I can’t imagine that a school d istrict could 
im plem ent the entire system w ithout som e form of 
funding outside of its regular budget. The NIU is fully 
aware of this problem  and is proposing a funding ap­
proach that w ould enable schools to help pay for the 
system by opening it up to the entire community, sell­
ing excess capacity to businesses and hom e users.

Most schools are em pty after 5 P.M. and are often 
vacant on w eekends and for m uch of the summer. The 
com puters accessing the Utility need not stand idle, for 
the Utility’s potential for providing instruction, adminis­
trative support, information, and electronic mail is not 
confined to the K-12 population. Schools could be fully

utilized during these dow n times, providing services to 
the com m unity that the com m unity w ould pay for, such 
as to support adult education classes, to allow u nder­
graduate and graduate students the use of databases and 
w ord processors to conduct their research and w rite 
their papers, to  give businesses the use of classrooms 
and the Utility for staff training, and to  provide ow ners 
of small businesses w ho cannot afford sophisticated 
com puters the use of applications software such as 
spreadsheets and w ord processing programs.

Use of the Utility w ould not be lim ited to  the physical 
site of the school. Businesses and individuals could tap 
into the Utility’s resources from w ork or hom e, at any 
tim e day or night, by using a personal com puter and a 
m odem  and conecting up simply through a local phone 
call.

A lthough  th e  idea  of school-as-m oney-m aking- 
business is a rather radical notion, it could have some 
positive effects above and beyond the obvious financial 
one. The school w ould becom e —  in a m uch broader 
way than it is now  —  the true education cen ter of the 
community. It w ould extend its reach into hom es and 
businesses that now  have no direct contact w ith  the 
public education system. In so doing, it could build 
strong new  partnerships and dramatically increase the 
num ber of citizens w ho feel they have a first-hand stake 
in the school system ’s success.

I
F THE Education Utility lives up to its potential, it 
w ould integrate all instructional m edia and technolo­
gies, providing teachers the materials and resources 

they need to  individualize instruction for their students. 
It w ould be a source of active learning for students and 
w ould relieve teachers and adm inistrators of m uch of 
their p resent record  keeping and paperw ork burden. 
Finally, it w ould enable the school to  play a m ore cen­
tral role in the community.

But I am rem inded of a story I heard a little w hile ago. 
A friend of m ine was at a conference w here a teacher of 
the blind was being honored for an instructional device 
she had constructed  that was now  being m arketed to 
schools around the country. The device was a “book” 
made up of swatches of materials of different textures, 
w ith buttons and loops attached, and was designed to 
teach tactile awareness and simple buttoning skills in  
her remarks w hen accepting the award, the teacher 
made the po int that, for h er prototype product, she had 
“just picked up the pieces from the trash.” It was not 
until he was on his way hom e that day that my friend 
recognized the im portance of that statem ent. “In fact, all 
the pieces could go back in the trash,” he said. “The 
im portance of the product was w hat the teacher did 
w ith  those pieces.”

Similarly, the im portance of the Education Utility will 
be in w hat the teacher does w ith  it in the classroom and 
how  the school and com m unity use this new  tool. W ith 
its creative use of telecom m unications technology, it 
has the potential of becom ing a m ajor force for change 
in our education system. Its success will rest on the 
degree to w hich teachers and adm inistrators are able to 
use it effectively, the richness of the learning materials 
that are added to the Utility’s repository, and the com ­
m itm ent of local com m unities and businesses to the 
concept of a school-based Utility. □
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P u tt in g  R esearch  
T0 WORK

AFT Program Delivers Latest Findings to Teachers

B y  M a r il y n  R a u t h

N O OCCUPATION has ever been granted profes­
sional status w ithout first having a recognized 
knowledge base —  a definable, codified body of knowl­

edge that separates the professional from the layman.
W hile it is true that the principles of effective teach­

ing cannot be applied in mechanical fashion bu t m ust be 
filtered through the teacher’s knowledge and experi­
ence as she surveys a m ultitude of situational factors, it 
w ould be a mistake to conclude from this that teaching 
is therefore an indefinable art. To describe teaching as 
idiosyncratic art w ith  no com m on ground or language 
erodes the concept of professionalism; it is also just 
plain wrong.

W e all know of very bright people w ho have com e 
into teaching on em ergency certificates and lasted no 
longer than a few weeks or m onths because they could 
no t m aster the skills of teaching beyond knowing sub­
ject m atter. Effective teachers, on the o ther hand, accu­
m ulate an enorm ous personal knowledge base that is 
able to  open the doors to  student learning. In most 
cases, because this knowledge is not codified, these 
skills are re tired  w ith the teacher. New teachers begin 
the process on their own, inheriting little of “the wis­
dom  of best practice” from those w ho p receded  them. 
Teaching, consequently, continues to fall far short of 
m eeting the criteria of a profession.

In the early 1970s, AFT president Albert Shanker 
questioned w hy a “science” of teaching could no t be 
established to  undergird the “art.” Certainly, there is no 
one right way to  teach, bu t there are limits on w hat will 
w ork in given situations. If good teachers are able to 
identify strategies and approaches m ore and less likely 
to  succeed in certain  instructional situations, the p ro ­
fession as a w hole should be able to  aggregate this 
knowledge into a body of effective teaching practices.

At that time, no t m uch was know n about the con­
tributions educational research might make to articula­
tion of a knowledge base. To m ost teachers, research 
represen ted  im practical ideas of “ivory tow er” academ i­
cians w ho had no concept of the real w orld of schools or 
classrooms. Researchers, on the o ther hand, claimed

M arilyn  R a u th  is assistan t to the presiden t o f  the AFT 
f o r  educa tiona l issues.

I
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Top: Teachers often are surprised by the research f in d ­
ings on teacher praise and  feedback, presented here by 
Lovely Billups, director o f  the ER&D program.

Above: Frances Robinson, a Washington, D. C., teacher, 
p u ts  research to work by m aking sure that students 
kn o w  the “Rules o f  the Road" fro m  the very fir s t day 
o f  school.

Left: The ER&D process counters the isolation o f  the 
classroom and  allows teachers to use research as a 
tool to reflect on  practice and to share ideas.

significant breakthroughs in methodology, resulting in 
an em erging knowledge base on teaching and learning. 
Rather than relying solely on their ow n rem ote th eo re ­
tical constructs, for example, researchers began to d e­
fine effective teaching by observing w hat m ore effective 
teachers actually did in their classrooms. Theoretical 
researchers began testing their hypotheses in class­
room s and refining them  before announcing untested  
panaceas. However, because storeroom s in schools 
throughout the nation w ere filled w ith expensive, dust- 
covered  research  p ro d u c ts  that p rom ised to  solve 
education’s ills, these claims w ere greeted  w ith justified 
skepticism.

The stakes in the professionalization of teaching w ere 
high enough that these assertions w arranted som e ex­
ploration. If the beginnings of a knowledge base did 
exist, w here was it? Teachers and adm inistrators did not 
have access to it, nor seemingly did teacher educators. 
Ultimately, reports  of the studies in question w ere 
found on the shelves of research institutions and librar­
ies and in technical language in journals through w hich 
researchers com m unicate w ith  each other.

T HE AFT decided to pu t this “new ” research* to the 
test, to get it off the shelves and into the classrooms 
w here teachers could determ ine its validity and useful­

ness. Curiously, no one else was taking the responsibil­
ity to carry the research out into the field. In 1981, the 
union received a two-year grant from the National In­
stitute of Education to design a research dissem ination 
process for teachers. Known as the Educational Re­
search and Dissemination Program (ER&D), this pilot 
involved teachers in three urban school systems —  New 
York City, W ashington, D.C., and San Francisco. The 
magnitude of w hat was accom plished in a short two- 
year period  and the significance of the findings are only 
now  beginning to com e to light. From the beginning, 
bringing teachers and research together quickly dem ­
onstrated that a knowledge base w ith  practical im plica­
tions did exist, that a great deal was know n about effec­
tive classroom  m anagem ent, and that an evolving 
knowledge base on effective teaching strategies was 
emerging. Research served as a tool to help teachers 
reflect upon practice. The program  enabled them  to 
experim ent w ith  research concepts in their classrooms 
on an ongoing basis and to determ ine the validity of the 
research findings.

Teachers, w ho formerly had great disdain for re ­
search, now  becam e enthusiasts. For effective teachers, 
research provided the first real validation of their p rac­
tice, thereby boosting their m orale and self-confidence. 
It enabled them  to explore m ore deeply a variety of 
teaching strategies and their consequences. It increased 
their ability to articulate w hy  one approach is preferred  
over another in a given situation, w hereas form erly an 
argum ent could be m ade only on the basis of opinion. 
Looking through research into o ther teachers’ class­
room s allowed teachers to  expand and im prove their 
own teaching strategies. Intellectual stim ulation perm e­
ated the program. As one teacher explained, she had 
been  told w hat to do for so long, she did not even realize 
she was now  just coasting. The opportunity  to use re-

* Actually, the “new” research has been emerging for the last twenty years.
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search to weigh the benefits of various approaches to 
learning and to consider the consequences revitalized 
h er teaching and her com m itm ent. Armed w ith new 
ideas, som e teachers w ho had planned to leave teaching 
because of its frustrations decided to remain in the 
profession.

THOSE CONSIDERING the restructuring of schools 
should no te that the success of the ER&D process is 
not based on som e magic formula but upon known facts 

about knowledge utilization and dissemination, how  
teachers change practice, adult learning theory, educa­
tion research, and teacher professionalism. Program d e­
velopers simply took advantage of w hat was known —  a 
“revolutionary process” infrequently applied in schools.

The ER&D formula m ight be described as a com bina­
tion of knowledge, com m on sense, and a belief in teach­
er expertise. Researchers report their findings bu t feel 
they do not have the background or experience to 
in terp re t the im plications of these findings. The ER&D 
Program is grounded in having teachers them selves do 
syntheses of research studies. They then  develop train­
ing activities built around examples of how  research 
concepts might be applied in actual instructional situa­
tions. These syntheses, called research “translations,” 
are review ed by the original researchers to assure accu­
rate in terpretation of their findings.

Participating local unions are asked to select an 
outstanding teacher to be trained as the Local Site Coor­
dinator (LSC) for the program. Besides being recog­
nized as an excellent teacher, this person m ust also be a 
risk taker and an innovator and m ust have good in­
terpersonal skills. The LSC receives a w eek of initial 
training by AFT staff and experienced LSCs during the 
summer, attends follow-up training sessions, and re ­
ceives regular com m unications from national program  
staff.

LSCs select teachers w ith similar qualifications to be 
trained as Teacher Research Linkers (TRLs) in their 
ow n school systems. These groups meet, on the aver­
age, for tw o or m ore hours after school once every three 
weeks. They read the research “translations” before 
com ing to  these meetings. As part of the training ses­
sions, they determ ine w hich concepts they feel will be 
m ost valuable in their ow n classroom contexts and how 
they plan to im plem ent them. In the tim e betw een 
sessions, they carry out their im plem entation plans, 
reporting  back at the next m eeting on their success or 
failure and the likely causes. Living up to their title of 
“research linkers,” these teachers are also trained in 
effective ways to share research w ith their colleagues, 
both  formally and informally.

Participation in the ER&D program  is voluntary. The 
process that allows teachers from different grade levels 
and disciplines to interact w ith  one another, exchange 
ideas, and share experiences is, in itself, a powerful 
incentive for continued participation. W hen substan­
tive con ten t —  a factor unknow n in m ost school staff 
developm ent program s —  is added, the results are elec­
tric. Teachers are invigorated and renew ed by the in tel­
lectual challenge and stimulation. ER&D helps free 
teachers from the routine and constraints often instilled 
by many layers of school bureaucracy. A hobbled tho r­
oughbred, after all, never w on a race.

W hen asked if the program  name should be changed 
to  a catchier title, teachers said they w ere tired of “cu te” 
names being applied to their program s as if they> w ere 
children. Educational Research and Dissemination de­
scribed the program  and sounded professional.

THERE ARE several indicators of the success of this 
pilot. The first is its phenom enal growth. W ith AFT 
assuming the cost of the program  w hen federal funding 

ended in 1983, the ER&D program  has grown from the 
th ree initial sites at that time to 130 today. Visiting 
Practitioners —  teachers on leave to  w ork and study at 
prestigious, university-based educational research cen­
ters — continue to  produce new  “research transla­
tions.” Among those com pleted to date are: beginning- 
of-the-year classroom  m anagem ent, group m anage­
ment, teacher feedback and praise, d irect instruction/ 
interactive teaching, time-on-task, cooperative team 
grouping, com m unications in the m ulticultural class­
room  setting, student learning styles, student coaching, 
critical thinking, and adult learning theory and dis­
sem ination techniques.

The success of the program  can be seen not only in its 
rapid expansion but also in its reten tion  rate: ER&D 
program  teachers, who, in m ost cases, spend an average 
of tw o hours after school once every th ree weeks dis­
cussing research on effective teaching and its implica­
tions, do not drop out of the program  but remain in it 
year after year.

In a docum entation study of the effects of the ER&D 
program  in the fourteen initial sites, the Far W est Re­
gional Education Laboratory reported  in 1986 that the 
training process produced the following results:

•  teachers did indeed change practice as a result of 
working w ith research;

•  collegiality and m orale increased dramatically;
•  teachers w ere propelled into new  leadership roles.
These findings show that — w hen presented in the

right way —  education research can be of enorm ous 
value. Teachers in the ER&D program  w ere able not 
only to  expand effective practice bu t to  use research to 
change school policy. Interruptions over P.A. systems 
during classroom  tim e w ere curtailed because teachers 
could use time-on-task research to prove the negative 
im pact of disruptions on student learning. Teachers 
overturned spurious evaluations by using validated re­
search to  support instructional strategies being chal­
lenged. The rationale behind various m andated p ro ­
grams could be explored, and the appropriateness of 
program  im plem entation m easured against the actual 
in tent of the research on w hich it was based. Most 
im portantly, teachers w ere able to  use research as a tool 
to  reflect upon  practice and determ ine the m ost effec­
tive approaches to individual students’ learning needs.

W ho is responsible for creating a m echanism for 
teachers to assess and explore the em erging knowledge 
base on teaching? The AFT Educational Issues D epart­
m ent served as a catalyst, but the real credit goes to 
thousands of teachers at the local level w ho w ere will­
ing to give their own time to shape and participate in a 
process that was intellectually stim ulating and that 
prom ised to im prove or reinforce good practice. These 
teachers com m itted them selves not only to learn m ore 
for the sake of their ow n teaching but also to share this
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Jennielle Blunt, teacher and director o f  the Lake 
County, Florida, Effective Teaching Center, illustrates 
classroom m anagem ent research fo r  teachers partici­
p a ting  in the ER&D process on release time.

research inform ation w ith  teachers at their building 
sites on an ongoing basis. Teacher Research Linkers 
make presentations at faculty meetings, hold lunch dis­
cussions (som e are known as the “Research for Lunch 
B unch”), give w orkshops for new  teachers, and share on 
a one-on-one basis. It is these sharing networks and the 
willingness of teachers to engage in an activity that 
prom ises to im prove education that have brought re ­
search to  life in schools.

SOME LOCAL union presidents and ER&D program 
Local Site Coordinators, recognizing the value of the 

ER&D process, decided to take steps to institutionalize 
the program. By making it part of a d istrict’s staff devel­
opm ent effort, the program  w ould 1) reach m ore peo ­
ple and 2 ) replace traditional staff developm ent — 
w hich is all too often irrelevant and trivial —  w ith an 
intellectually stimulating program  that can make a real 
difference in the classroom.

The ER&D process usually begins by having a Local 
Site Coordinator train ten to  fifteen Teacher Research 
Linkers. A num ber of these teachers then  train others, so 
that the num ber of teachers involved in the program  
expands over tim e How, they asked, can w e reach m ore 
teachers in less time? W hile many teachers have been 
willing to give their ow n time after school or on Satur­
days to  explore research, the intensity of the training is 
wearing w hen added to teachers’ many o ther responsi­
bilities. If the enthusiasm for this training is great under 
these conditions, they asked, how  m uch m ore could we 
accom plish if it could be given during regular school 
hours w hen  teachers are fresh?

W hat is interesting is w hat people in a num ber of 
locations have accom plished in a short period of time 
by refusing to be pu t off by obstacles and instead focus­
ing on finding innovative ways of making changes that
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prom ise to benefit teachers and students. Some ex­
amples make this point.

L a k e  C o u n t y , F l o r id a

The Lake County Education Association is an AFT affili­
ate located in a rural school system in central Florida. 
After operating the traditional ER&D program  for one 
year, the local felt that the results w ere so positive that 
there m ust be a way to give m ore teachers the oppor­
tunity to  participate. This could best be done by making 
the program  a norm al part of teaching responsibilities. 
The local president, Gail Burry, and the local ER&D site 
coordinator, Jennielle Blunt, w en t to work. They p ro ­
posed that Blunt be released full tim e to  operate an 
“Effective Teaching Center.” ER&D training w ould be 
given to  120 teachers a year, released in small groups for 
six full days interm ittently  throughout the school year. 
Blunt w ould schedule, plan, and provide the training. 
This w ould continue until all teachers w ere informed 
about the initial research translations, at w hich tim e the 
process w ould begin anew w ith the focus on evolving 
research studies. The objective w ould be to familiarize 
all teachers w ith  state-of-the-art inform ation on effec­
tive teaching and learning and to incorporate ongoing 
teacher exploration of the knowledge base as a profes­
sional job expectation.

Once they decided w hat they w anted to  do, they set 
about finding a way to accom plish it. First, the superin­
tenden t’s support was obtained. Next, w ith  the assist­
ance of their AFT state and national AFT offices, the local 
prepared a proposal and a three-year budget to  subm it 
to the local school board and a private foundation. After 
approval by the school board and administration, the 
proposal was subm itted to  the Conrad Hilton Founda­
tion and was approved. The school system shared in 
program  costs from the beginning, but these w ere sup­
p lem ented by phase-out grants from the foundation. 
The school system  assum es larger po rtions of the 
budget each year, and the local union makes a standing 
contribution. The costs are far below  those charged by 
for-profit consulting firms, w hile the quality and sense 
of ow nership are far superior.

Lake C ounty’s Effective T eaching C en ter began 
operating at the beginning of the 1985-86 school year. 
The following com m ents, illustrative of those m ade by 
all 120 teachers w ho participated in the ER&D training 
during the cen te r’s first year, reflect a totally new  dis­
position tow ard research on the part of practitioners:

“This is the most useful inservice I’ve had in my twenty- 
plus years of teaching. Keep it up!”

“Please allow us to meet again next year for at least one day 
so that we can review what w e’ve learned and be in­
troduced to any new  research. This was the best use of 
taxpayers’ money. The release time was great because we 
were fresh and alert. I learned so much.”

“The workshops have been excellent. They have provided 
motivation and a desire to be a more effective teacher. 
They have given me ideas on how to accomplish that on a 
level that is transferable to my classroom. Every teacher, 
administrator, and board member should be encouraged 
to attend these workshops.”

“As a result of this training, I can see a tremendous im­
provement in both student achievement and behavior just 
from using ideas learned from the various researchers.”
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Th e  V isit in g  P r a c titio n e r  P r o g r a m
B y  P hyllis Franck

A HIGHLY significant outgrowth of 
the ER&D project is the Visiting 

Practitioner program, which enables 
outstanding public school teachers to 
take a leave in order to work and 
study in a collaborative relationship 
with faculty and researchers at presti­
gious, university-based educational re­
search centers for the major part of a 
school year.

By the end of the 1985-86 term, 
eleven teachers — all ER&D partici­
pants — had completed the Visiting 
Practitioner program, joining academic 
communities at Stanford, Brown, Col­
umbia, and Syracuse Universities, and 
the State University of New York’s Buf­
falo and Geneseo campuses.

The experience is extremely benefi­
cial to all involved for several reasons:

•  The Visiting Practitioner gains in­
sights into how the world of academia 
functions, learning firsthand about the 
methodology and terminology of edu­
cational research — how to design re­
search and how to read and interpret 
the findings.

•  University researchers and stu­
dents benefit from interaction with a 
teacher who, being an ER&D graduate, 
is conversant in the existing “research 
translations,” has experimented with 
the applications of findings on effec­
tive teaching in the classroom, and 
continues to be involved in sharing 
this material with other teachers in 
her school system. The Visiting Practi­
tioner is also able to help researchers 
gain access to classrooms for observa­
tion and study — generally not an 
easy process for “outsiders” from the 
school system.

•  Based on their own classroom ex­
periences and feedback from their 
peers, Visiting Practitioners help re­
searchers determine new areas of re­
search. Continuing contacts between 
the visiting teacher and the university 
after each sabbatical provide an ongo­
ing avenue for communication on how 
research is being received and where 
additional work is needed.

•  As a result of this unique 
collaboration, Visiting Practitioners 
have become the people in the ER&D 
process who create the “translations” 
and training materials designed to pass 
on the most important findings from 
this research to classroom teachers 
across the country.

Phyllis Franck is a freelance writer 
specializing in education topics.

•  Both teachers and researchers are 
emerging with a new respect for one 
another, and an increased appreciation 
of the AFT and its professional goals is 
developing in the educational commu­
nity as a result of its role in creating 
this program.

THE EDUCATION faculty at Stan­
ford University, impressed with 
the “Teacher Research Linker” training 

sessions they had been asked to ob­
serve by Lovely Billups, who de­
veloped and directs the ER&D pro­
gram, paved the way for establishment 
of the Visiting Practitioner program. 
During the 1983-84 school year, Rudi 
Faltus, a San Francisco high school 
reading teacher, became the first 
ER&D Visiting Practitioner, spending 
her sabbatical year at Stanford Univer­
sity’s School of Education.

A grant from the Hewlett Founda­
tion made it possible for Stanford to 
assign a quarter-time graduate re­
search assistant to work with Faltus. 
The university also waived her tuition 
fees, and the San Francisco Unified 
School District granted a year’s sabba­
tical leave at 60 percent salary.

Among the many positive outcomes 
from this first institutionalized effort at 
teacher-researcher collaboration were 
two new research translations and ac­
companying training activities — one 
on “cooperative team learning” and 
the other on communication in the 
“multicultural classroom.”

“In a very real sense, this is the 
backbone of the ER&D program, be­
cause without new research and the 
addition of new translations and train­
ing materials, the program would 
eventually be phased out,” said Billups. 
“But the knowledge base of teaching is 
constantly being updated. As students 
change and schools change, it is likely 
we will find through research that dif­
ferent instructional strategies will be 
more effective.”

Of her experience at Stanford, Faltus 
says, “Through assigned readings, class 
discussion, and ‘fieldwork’ exercises, I 
learned about the theory and methods 
of educational research and how to 
read and evaluate research reports. I 
am now able to provide teachers with 
an overview of the research on teach­
ing, which helps us place specific re­
search reports in context. A knowl­
edge of research methodology will al­
low us to apply this methodology to 
our own classrooms to solve some of 
our problems.”

IN 1984-85, the second Stanford 
Visiting Practitioner developed the 

translation of new research on “stu­
dent motivation” and worked with the 
Far West Laboratory for Educational 
Research in an effort to document the 
impact of the ER&D training process 
at the program’s fourteen initial sites.

Important collaborative efforts in 
educational research have also re­
sulted from the Visiting Practitioner 
program at other participating univer­
sities.

While at Syracuse University, the 
Visiting Practitioner from the Rush- 
Henrietta AFT affiliate in New York 
state worked on research analyzing 
effective dissemination techniques — 
with the ultimate goal to strengthen 
that aspect of the national program.

Last year at the Teachers College of 
Columbia University in New York 
City, Visiting Practitioners worked 
with researchers on developing teach­
er questioning strategies designed to 
maximize student classroom participa­
tion.

A new research translation on 
“Coaching as a Teaching Technique” is 
coming out of the Brown University 
program; on “Student Learning Styles” 
from SUNY at Buffalo; and on “How 
To Involve Parents in Children’s Edu­
cation” from SUNY Geneseo.

Universities have been cooperative 
in waiving tuition and fees, providing 
a quarter-time graduate research assist­
ant to work with each Visiting Practi­
tioner and assigning a knowledgeable 
professor as a mentor. Many school 
systems have willingly provided sabba­
tical leaves with partial pay. The Hew­
lett Foundation has continued its sup­
port with seed money for new Visiting 
Practitioner programs.

“I believe that this project can serve 
as a prototype for larger-scale 
university-school cooperation,” said 
Dr. Lee Shulman, professor of educa­
tion at Stanford University and former 
president of the AERA. “In this pro­
totype, teachers become the active 
agents of communication, research 
translation, and planned change.”

Shulman, who was a member of the 
original ER&D advisory board and has 
served as mentor to three Visiting 
Practitioners at Stanford, feels that the 
program “helps to build both trust and 
understanding between teachers and 
researchers that is necessary if school 
improvement is to take place.”

3 0  /  Am erica n  E d u ca to r W in ter  1 9 8 6



Research often confirms that teachers are doing what 
they should. ER&D Local Site Coordinators Bob 
Lewandoski and Dale Boatright get a chuckle kn o w ­
ing they were on the right track.

Principals have also have been highly supportive of 
the program. At the end of the cen te r’s first year, the 
local principals association w rote a le tter to the school 
board praising the program  and urging that its funding 
be continued. Principals are not included in ER&D ses­
sions, because the curren t “top-dow n” m anagement 
orientation of schools, regardless of the school system, 
jeopardizes the nonthreatening, nonevaluative nature 
of the program  and inhibits teachers’ willingness to 
explore candidly the causes behind both successes and 
failures. Next year, however, Blunt anticipates offering 
the research to principals in separate sessions. Collegial- 
itv in schools, it is hoped, will increase even m ore w hen 
teachers and principals can refer to a com m on know l­
edge base.

Previous participants’ hopes that they could continue 
an exam ination of evolving research are being ad­
dressed in several ways. Often three or four teachers 
from one building attended the cen ter program. They 
have selected one teacher as a school coordinator who 
will hold m eetings to continue these discussions tw o or 
th ree times a sem ester for all those w ho have been or 
are currently  in the training. In addition, all teachers 
w ho have been through the training will be released for 
one full day in February 1987 to review  new  research 
translations.

In this and all o ther ER&D programs, the w ord “train­
ing” m isrepresents the actual process. Training implies 
that specific steps to effective teaching can be set forth. 
The research base for teaching is incapable of this. It can 
establish basic principles and give general guidelines for 
approaches found successful in varying situations. But 
environm ental factors and the endless variety of indi­
vidual student needs mitigate against any one clear-cut 
approach to effective teaching. Research on teaching 
recognizes the com plexity of teaching and acknowl­

edges that, w ithin given param eters, a w ide variety of 
teaching styles and strategies will p roduce desired o u t­
comes. The ER&D training process enables teachers to 
use research as a tool, along w ith  their own experience 
and professional discretion, to reflect upon their p rac­
tice and to  determ ine how  successful different in­
structional strategies are in m eeting their objectives.

Scranton, P ennsylvania

In the sum m er of 1985, Scranton Federation of Teach­
ers president Bob Cavanaugh sent Mary Alice Kilcullen 
to be trained as an ER&D Local Site Coordinator. Cava­
naugh believed that the m ost could be gained from this 
program  if it w ere incorporated as part of the school 
system ’s staff developm ent program  during the regular 
school day. He made this proposal to the school super­
in tendent and school board. W orking together, they 
obtained state inservice monies to release Kilcullen 
each m orning and to release twelve teachers a year to 
be trained as Teacher Research Linkers w ho eventually 
would share research w ith colleagues at the building 
level on an ongoing basis.

On February 12, 1986, the Scranton ER&D C enter — 
a converted  classroom next to Kilcullen’s ow n class­
room  in the South Scranton Interm ediate School — 
opened its doors. In addition to providing this space, the 
school system supplied the cen ter w ith a phone, an AB 
Dick copier, materials and ER&D manuals. The twelve 
initial TRLs represented six schools, w ith two paired 
from each. (Experience in the ER&D program  national­
ly has shown this support system of tw o TRLs in a 
building to be the most successful in eventual dis­
sem ination efforts.) The TRLs receive a full day of train­
ing approxim ately once a m onth throughout the school 
year. During the 1986-87 school year, twelve additional 
TRLs are being trained, and this process will continue 
until all schools have TRLs.

The Scranton school system offers two full state- 
funded staff developm ent days for all teachers during 
the year, the first in O ctober, the second in May. Begin­
ning this year, TRLs will be offering a full day of 
research-based training as one option in this program. 
Research updates will be provided by releasing experi­
enced TRLs four full days each school year for additional 
training.

M inneapolis, S t. Paul, a n d  R obbinsdale,
M innesota

Louise Sundin, Steve Dress, and Sandra Peterson, AFT 
local presidents in these respective cities, devised a 
collaborative approach to im plem enting the ER&D p ro ­
gram. In the sum m er of 1985, Margaret Johnson, a 
teacher from Minneapolis, was trained as a Local Site 
Coordinator by AFT. These three presidents then  ap­
proached their superintendents and asked that they 
jointly provide the funds necessary to release Johnson 
part time to plan after-school training sessions for teach­
ers from  these th ree  systems. The superin tendents 
agreed, and during the 1985-86 school year, Johnson 
used her release tim e to plan the sessions and then  gave 
h er ow n tim e to conduct the training for five separate 
groups —  two from Minneapolis, tw o from St. Paul, and 

(Continued on page 45)
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Th e  Struggle 
fo r  D emocracy 

in  C h ile
An Interview with Osvaldo Verdugo, 

President o f the Natio?7al Organization 
of Chilean Teacher's

This past June in Chile, the national Civic Assembly
—  a coalition of students, w om en, and professional 

associations, farm w orker groups, unions, and teacher 
organizations —  staged a two-day strike to protest the 
continuing military dictatorship of General Pinochet. 
The success of the strike, w hich virtually shut down 
Chile’s capital city, Santiago, and many o ther major 
towns around the country, dem onstrated the depth  of 
the d iscontent of the Chilean people w ith th irteen  years 
of military rule.

In spite of the broad support for the protest, or 
p e rh ap s  b ec au se  o f it, th e  P in o ch e t g o v ern m en t 
o rdered  a massive counterattack against the leaders of 
the Civic Assembly. Organizational leaders w ere jailed, 
troops w ere used to brutally suppress any further anti­
governm ent dem onstrations, and a repressive “state of 
siege” was declared. Dozens of leaders w ere im pris­
oned, hundreds of citizens w ere injured in clashes w ith 
troops and, in an especially brutal incident, two young 
p ro testers w ere doused w ith gasoline and set aflame by 
governm ent thugs.

The national coordinator of the Civic Assembly at the 
time of the June pro test was Osvaldo Verdugo, w ho is 
also the president of the national organization of Chi­
lean teachers, the Colegio de Profesores, w hich has 
app rox im ate ly  n inety  thousand  m em bers. He was 
arrested, along w ith nearly tw enty leaders of the teach­
ers group, for his role in organizing the demonstrations. 
Following his arrest, the American Federation of Teach­
ers and the International Federation of Free Teachers 
Unions, to w hich the AFT is affiliated, launched an in ter­
national campaign to help secure his release from jail.

Verdugo was released on bail in early September, 
after six w eeks in prison. Following his release, he ac­
cepted  an invitation from the AFT and the IFFTU to 
travel to the United States and Europe to  m eet w ith 
teacher organizations in several countries. While in 
W ashington, D.C., he addressed the executive council 
of the AFT and m et w ith congressional leaders and 
representatives of the press. During his stay, he was 
interview ed for the A m erican  Educator  by David Dorn,

director of the AFT international affairs departm ent. 
The interview  was conducted  in Spanish and translated 
for publication into English.
D o rn : C ould y o u  begin by telling  us som eth ing  a b o u t 
the Colegio de Profesores, the Chilean teachers organi­
za tio n  th a t y o u  represent?
V erd u g o : The history of the Colegio de Profesores de 
Chile dates back to 1974. Following the coup d ’eta t of 
General P inochet in 1973, the existing dem ocratically 
based unions and professional organizations in Chile 
w ere forced to disband. In their place, new national 
organizations w ere created that w ere controlled by the 
military regime. The Colegio was one of these organiza­
tions. So for twelve years, the teachers organization 
w orked not in the interest of teachers but in the service 
of the government. Teachers tried several times to take 
over the Colegio, bu t the governm ent used repression 
and censorship to keep its representatives in control.

In the early 1980s, w e form ed a group called the 
“M ovement for the Democratization of the Colegio de 
Profesores" to try again to bring dem ocracy to the 
teachers m ovem ent. After a few years of w ork and a 
couple of false starts, the governm ent finally agreed to 
hold national elections for the leadership of the Colegio 
in D ecem ber 1985.
D o rn : A fter tw elve years o f  g overnm en t control, w hy  
w o u ld  the authorities p e rm it such a  dem ocratic elec­
tion  to be held?
V erd u g o : There are several reasons. In the first place, 
the governm ent had been under constant pressure from 
teachers to allow such elections. In addition, the au thor­
ities them selves w ere not entirely satisfied w ith the 
m anagem ent of the Colegio, even though the manage­
m ent had been installed by the government. Between 
the teachers’ pressure and the questions about the exist­
ing management, I think the governm ent saw the Col­
egio  as a burden. So, for the governm ent it was prefer­
able to hold an election, even a relatively dem ocratic 
one, to give the im pression that social organizations 
such as the Colegio could function freely. In the second
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place, the Colegio was one of the last of a num ber of 
Chilean organizations that had been allowed to reorga­
nize and becom e independent over the past few years. 
Workers, lawyers, engineers, doctors, and other cate­
gories of w orking people had already regained indepen­
den t contro l of their unions and professional associa­
tions.

The Colegio election was held in D ecem ber 1985. 
There w ere four slates of candidates for executive 
board at the national level. Two of the slates w ere 
com posed of candidates w ho w ere “pro-governm ent.” 
O ne of these slates received active support from the 
governm ent. That group had all the necessary financial 
resources and all the support and means of com m unica­
tion and benefited from state intervention in the elec­
toral process, especially at the local level outside the 
larger population centers. A third group of candidates 
was supported  by the traditional leftists, primarily com ­
posed of the Com munist Party of Chile. The fourth slate 
represented, in our judgm ent, the largest and w idest 
spectrum  of political tendencies in Chile. It was com ­
posed of candidates from the “dem ocratic alliance.” 
D o rn : W hat do y o u  m ean w hen y o u  refer to the “d em ­
ocratic alliance"?
V erd u g o : The dem ocratic alliance is a conglom erate of 
political parties that opposes the military governm ent 
in Chile and that supports a nonviolent struggle against 
the dictatorship. It was founded by the Christian Dem o­
cratic Party and includes the Social Democratic, the 
Radical, and the Socialist parties.

Our m eans o f struggle is peaceful 
m obilization , but the governm ent 

responded, as always, with 
violence.

The 1985 Colegio election was especially significant 
because it was viewed as a mini-plebiscite. After twelve 
years of dictatorship in Chile, this was the first large- 
scale, open election in w hich all political tendencies 
w ere represented. Observers noted that the election 
was going to give a profile, a diagnosis of w hat Chile was 
thinking about the government.
D o rn : H ow  m a n y  teachers voted?
V e rd u g o : O ver 60,000 voted. These represent the 
Chile of today, the com m on Chilean m iddle class. The 
results of this election w ere a trium ph for the dem ocrat­
ic sector. O ur slate w on approxim ately 60 percen t of 
the votes. O ut of five possible national positions, w e 
w on three. O ur fourth candidate lost by only 80 votes, 
and w e believe that his defeat was due to irregularities 
in the electoral process. The election was a historic 
event for teachers and for Chile because it dem on­
strated  the broad support for the dem ocratic parties.

W hen the new  leaders officially assumed office in 
March, w e had tw o overall objectives for the Colegio de 
Profesores. The first was to restore w hat w e call “digni­
ty” to the teaching profession. This includes all the
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problem s facing the teaching sector . . .  that is to say, all 
the dem ands that have been accum ulating during the 
last twelve years. But, in addition to our responsibility 
to the im m ediate needs of our m em bers and the educa­
tion system in general, w e feel that teachers have to 
make a contribution to the dem ocratic reconstruction  
of Chile. During these very difficult m om ents, w e have 
to  make this effort.

We think the school is the place to rethink and re ­
create dem ocracy and freedom. As teachers, w e have a 
historic com pact w ith the country to w ork together 
w ith  o ther levels of Chilean society to find a way out of 
our curren t situation.
D o rn : Is tha t w hy the Colegio, a n d  y o u  personally, 
becam e so deeply involved  in  the Civic Assembly?  
V erd u g o : In Chile, different social m ovements, such as 
the teachers movem ent, have walked a road, an ex­
trem ely difficult road, to regain rights that w ere abo­
lished by the dictatorship. However, w e now under­
stand that the problem s peculiar to each individual 
organization will not be solved if there is no change in 
the military regime. That is why, w ith a great am ount of 
effort, w e w ere able to constitute the Civic Assembly, 
the largest organization of Chilean citizens in th irteen 
years. In the past, individual organizations have paid a 
price for their struggles. Often they have been isolated. 
Through the Civic Assembly, w e have achieved an in­
stitutional solidarity to handle the problem s of the doc­
tors, the problem s of the w om en, the youth, and educa­
tional issues . . .  problem s of the w hole Chilean society 
. . .  through peaceful mobilization. The Colegio is an 
especially im portant elem ent of this m ovem ent because 
of its size and because it has branches in all the regions 
of the country  and in all the provinces.

O ur means of struggle is peaceful mobilization, but 
the governm ent responded, as always, w ith  violence. 
Troops attacked Chilean citizens in the streets, and they 
jailed the leaders of the Civic Assembly. We w ere ac­
cused of trying to  bring dow n the government. We w ere 
accused of being responsible for all the deaths that 
occurred  during the year. The governm ent pretends 
that through our jailing it has pu t an end to social 
confrontation. But, those w ho are responsible for the 
deaths are in the governm ent of Chile, w hether they 
w ear uniforms or not. W e in the Colegio are in solidarity 
w ith  the victims of this violence, such as Rodrigo Rojas, 
w ho was burned and died in the streets of Chile, and 
Carmen Gloria Quintana Arancibia, w ho was a student 
of the Technical University of the State and is now 
recovering in Canada from burns she incurred  in the 
dem onstrations last June. [These two individuals w ere 
doused w ith  gasoline and set afire by governm ent 
police.]
D o rn : You were in  ja i l fo r  over s ix  weeks fo llo w in g  the 
n a tio n a l dem onstra tions in  June. As y o u  are aware, 
the In tern a tio n a l Federation o f  Free Teachers Unions 
in itia ted  a cam paign  o f  p ro test to d em a n d  y o u r  re­
lease. In  response, the AFT a n d  other un io n s around  
the w orld  sen t dozens o f  letters to Chilean governm en t 
authorities on  y o u r  behalf. Do y o u  fe e l  th a t this type o f  
in tern a tio n a l pressure has a n y  impact?
V erd u g o : In those difficult moments, the protests w ere 
v e r y  i m p o r t a n t .  Y o u  h a v e  to  u n d e r s t a n d
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PORQUE SU DEUTO FUE RE PRESENT ARNOS:
iiLUCHEMOS POR SU UBERTAD!!

COLEGIO OE PROFESORES

"Because he was arrested fo r  representing us, u>e fig h t fo r  his freedom ," reads 
the poster prin ted  to defend Chilean teacher leader Osvaldo Verdugo.

that, in jailing the legitimate lead­
ers of Chile, Pinochet w anted to 
make us feel that w e w ere isolated 
. . .  that w e w ere alone . . .  that w e 
had no social support inside the 
coun try  o r internationally. But 
ju s t  th e  o p p o s i te  o c c u r re d :
T hrough  th e  so lidarity  w e re ­
c e i v e d  n a t i o n a l l y  a n d  in ­
ternationally, jail m ade us realize 
that the great m ajority of Chileans 
and many others are supporting 
us.
D o rn : You were released fro m  
p riso n  in August. C ould y o u  tell 
us under w h a t cond itions y o u  
were released?
V e rd u g o : The governm ent ac­
cused the strike leaders of trying 
to bring dow n the governm ent 
and of trying to paralyze the coun­
try. They w anted to make us re ­
sponsible for the violence that oc­
curred  and also for the deaths that 
happened  after the strike. The 
M in iste r o f Ju s tic e  n eed ed  to 
m ake th ese  form al charges in 
order to hold us. After a period, 
our lawyers —  w ho helped us out 
w ith o u t charging for their ser­
vices in the spirit of solidarity — 
w ere able to gain our release on 
bail. But, w e are still considered 
criminals and this process will continue.

Ja il in  C h ile  is re a lly  p a r t  o f  th e  life o f th e  
dem ocratically elected leaders of Chile. The tim e that 
w e w ere jailed is only a small contribution to the long 
years that our people have suffered under this dicta­
torship. Jail has always m eant to us the realization that 
there is an im mense value to freedom, that liberty is a 
value that never should be renounced.
D o rn : C ould  y o u  co m m en t on the assassination a t­
tem p t on P inochet a n d  the question  o f  the strategy o f  
violence to overthrow  the dictatorship?
V erd u g o : The political situation is quite changed after 
the recen t threat on P inochet’s life. In declaring the 
“state of siege,” Pinochet is deliberately exaggerating 
the situation. He is trying to convince the armed forces 
that Chile is subject to constant and perm anent external 
aggression and that the danger of communism is a p ro b ­
lem that has no t been resolved in Chile. In a way, this 
shows the failure of this governm ent because in 1973 
the main goal [of P inochet’s junta] was to get rid of 
communism.

Political violence in Chile is a natural ally of the 
dictatorship. Pinochet pretends that Chile is com pletely 
polarized by two w arring groups. Those w ho support 
w ar by supporting the militarization of politics in Chile 
are m inorities from the right and from the left; they do 
not represen t the vast majority of the people. And 
Pinochet knows perfectly well that in that war he will be 
the winner. That is why w e do not choose the strategy of 
violence. We repudiate the governm ent’s use of vio­

lence to keep itself in pow er, and w e also repudiate 
political violence as a way to free ourselves from the 
dictatorship because the cost of this dirty w ar is paid by 
the people. In Chile w e are tired of violence. We are 
tired of deaths. The Chilean people w ould like to elect 
and not to die. This is w hy we, as civilians, will take no 
part in this w ar scenario. We believe that a nonviolent 
struggle and mobilization is the only m echanism that 
can give confidence to the majority of the Chilean p eo ­
ple in order to isolate those extrem e sectors of Chilean 
society.
D o rn : You are currently visiting  the U nited States a n d  
w ill go on to Europe a t the inv ita tion  o f  the AFT a n d  
the European teachers unions. W hat is the purpose o f  
this trip? W hat do y o u  w a n t to achieve?
V erd u g o : For us this invitation is very, very im portant. 
The Colegio de Profesores accepted the invitation b e­
cause, after having been under governm ent control for 
twelve years, it is im portant to explain how  the organi­
zation has changed. W hen the Colegio  was under 
governm ent control, it was not recognized by any in ter­
national teacher organization. It is now  im portant to let 
o ther teacher groups know that the Colegio is now  a 
dem ocratic organization and that it is a protagonist in 
the fight for change in Chile. O ur first goal in this 
speaking tour is to publicize the situation of Chilean 
teachers and to establish relationships w ith in ternation­
al and national teacher organizations. At the same time, 
w e are interested in the w ork and problem s of teachers 
in o ther countries. We need to becom e aware of the
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way in w hich o ther teacher m ovem ents are structured 
and how  they approach problems.
D o rn : Osvaldo, y o u  have discussed the process o f  
dem ocra tiza tion  in  the Colegio a n d  h o w  teachers have  
been invo lved  in  a  m o vem en t to return Chile to de­
mocracy. Now, I  w o u ld  like  to ask  y o u  a b o u t the 
education  sector itself. You m en tio n ed  earlier tha t 
there is a  need to redevelop the teaching sector in  Chile. 
C ould  y o u  g ive us an  idea o f  w ha t som e o f  the m ore  
serious prob lem s fa c in g  Chilean teachers are?
V erd u g o : In the first place, I w ould say that all policies 
im posed by the military regim e in the educational field 
are m easures that have not been appropriate, have been 
arbitrary and authoritarian. They have not taken into 
consideration o r consulted the teachers themselves.

Teachers have been systematically 
censured or f ir e d  by the 
authorities without any 

explanations or without any 
possib ility  o f  a ju s t defense.

Education is in a state of disequilibrium  because the 
em ployer [the state or private school administrations] 
can fire a teacher by only giving thirty days’ notice. This 
is by law. As you can understand, the instability this 
causes has profound consequences not only for the 
teacher bu t also for education itself. A teacher w ho lives 
under this anguish —  w ithout any security —  certainly 
cannot function in a tranquil m anner or fulfill his educa­
tional duties. Teachers have been  systematically cen­
sured or fired by the authorities w ithout any explana­
tions o r w ithout any possibility of a just defense. This is 
w hy w e are dem anding special legislation for the educa­
tional system that w ould guarantee the stability of the 
teaching profession, that w ould guarantee a dignified 
rem uneration  for teachers and conditions and tenure 
and m obility w ithin our system. It should also provide 
for retirem ent and social security. Look at the current 
re tirem ent law, for example. Now in Chile, w e are re ­
tired by age and not by years of service. The teachers 
believe that this is unfair because m en retire at sixty-five 
and w om en retire at fifty.

The teachers in Chile are in a very precarious eco­
nom ic situation. Education in Chile is now  subject to 
the whim s of the market. Salaries for teachers in the 
public sector are hurt by the bad econom ic situation of 
the country. Also, private schools are not required  to 
pay salaries equal to  those in the public sector, and 
today in Chile a large percentage of education is in 
private control.
D o rn : Before the P inochet dictatorship, Chile h ad  a 
strong trad ition  o f  support fo r  p u b lic  education  a n d  a 
r e la t iv e ly  h ig h  li te ra c y  rate. H as there been  a 
deterioration o f  the education  system  during  the p a s t  
thirteen years?
V erd u g o : Yes, our studies show that the education 
system has deteriorated  during this period  even though

the dem and for education has rem ained strong. The 
curren t governm ent sees education m ore as a service to 
the “m arketplace” . . .  that is to say, it views education as 
existing to m eet the needs of private business rather 
than as a means of hum an developm ent and as a con­
tribution to the broader public interest.

We believe that education is a right. And this is why 
w e dem and that every single Chilean citizen should 
have the opportunity  of receiving a good education. 
Even though this is guaranteed in the constitution of 
1980, the governm ent does not follow this in practice. 
There is a very unequal distribution of scarce educa­
tional resources. One has to  have the financial resources 
to  have access to a quality education. This policy will 
have deep consequences for the future of Chilean socie­
ty. In Chile today, education is the locus of many social 
injustices and social confrontation instead of being a 
bastion for social justice.

D o rn : I  have a f in a l  question. The P inochet govern­
m e n t has declared th a t there w ill be som e fo r m  o f  
elections or n a tio n a l p leb iscite  in 1989, b u t the cur­
ren t state o f  siege seems to throw  a cloud  over tha t 
possibility. In  a n y  case, there was alw ays som e d o u b t 
w hether P inochet w o u ld  a llo w  the country to return to 
democracy. W hat are y o u r  hopes a b o u t this? Are y o u  
op tim istic  or pessim istic?
V erd u g o : Well, w e are convinced that the constitution 
of 1980 is a constitution that was created  to maintain 
the P inochet dictatorship. This is why w e believe it is 
illegitimate . . .  illegal from its origin because of its anti­
dem ocratic content. According to the constitution, in 
1989 there will be a plebiscite “to freely elect the 
president of the republic.” We have to see w hat the 
m eaning of this plebiscite is. W ithout a doubt, I think it 
was designed to  allow Pinochet to keep himself in pow ­
er for the next eight years.

However, even though w e are going through a very 
dramatic m om ent in our c o u n try . . .  a state of siege that 
gives General P inochet all the power, w e still have hope 
that w e will have the opportunity  to decide our destiny. 
O ur objective is to obtain free elections.
D o rn : T hank y o u  We w ish y o u  a ll the best a n d  we 
hope th a t we can con tin u e  w ith  this relationship be­
tween our teachers u n io n  a n d  the Colegio de Profe­
sores of Chile.
V erd u g o : We believe that the teachers of the world, 
w ith respect for our autonom y and our cultural charac­
te ris tic s , share m any th ings in com m on . . .  m ost 
im portantly, the desire to educate for freedom  and for 
social justice. This com m on value pertains to all teach­
ers and is felt m ore poignantly now  than at any other 
time in Chile because, under the dictatorship w e en­
dure, the values of truth, justice, and life have been 
systematically violated.

And this is w hy w e w ant to be in solidarity w ith all the 
teachers of the w orld, so that that com m on message is 
heard everywhere. W herever authoritarian regimes or 
dictatorships that w ant to destroy the conscience of the 
free man exist, w e as free teachers will raise our voice 
and carry out our responsibility of making our con tribu­
tion as teachers and as hum an beings to a society that is 
just and free. □
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IN THE SOVIET (M O N
HEBREW TEACHERS ARETHE ONES WHO
ARE TMJGHT A LESSON.

YULI EDELSHTEIN— 
Hebrew teacher, charged with 

‘illegal possession of drugs’ 
sentenced to 3 years.

ROALD ZELICHONOK— 
Hebrew teacher, charged with 
‘defamation of the Soviet S tate’ 
sentenced to 3 years.

IOSIF BEGUN—
Hebrew teacher, charged with 
‘anti-Soviet agitation and prop­
aganda’ sentenced to 12 years.

LEONID VOLVOVSKY— 
Hebrew teacher, charged with 
‘defamation of the Soviet S tate’ 
sentenced to 3 years.

Hebrew is a dangerous subject to teach in the 
Soviet Union.

Because while Hebrew teachers here are treated with 
respect, in the Soviet Union they’re treated like criminals.

They are arrested and imprisoned on charges rang­
ing from ‘parasitism’ to ‘possession of drugs! But their 
only crime is passing on the knowledge which for 3500 
years has been the birthright of Jews everywhere.

Here we have the freedom to draw on our heritage 
and strengthen our roots. But official policy in the Soviet 
Union is to obliterate the historical memory of Jews by 
destroying their religious and cultural identity.

So in the Soviet Union, Jews are excluded from 
University courses in Hebrew, the publication of all 
books and papers in Hebrew is prohibited and the teach­
ing of Hebrew is banned.

But it’s time the Soviets were taught a lesson. 
March for Soviet Jewry on Solidarity Sunday, May 3, 
1987 and focus the attention of the world on what the 
Soviet Union is doing to Soviet Jews.

If you’d like to know how you can help Soviet Jews 
emigrate to Israel, write to The Coalition to Free Soviet 
Jews, 8 West 40th Street, New York, New York 10018, 
or telephone (212) 354-1316.

Sponsored by the Coalition to Free Soviet Jews*
Representing 85 concerned organizations in New York City, Long Island, Westchester, Rockland and Bergen Counties.

'Form erly the Greater New York Conference on Soviet Jewry



Relearning TDTEa c h  
P eer O bservation 

a s a M ea n so f 
P rofessional D eveiopm ent

B y  E l iz a b e t h  R o r s c h a c h  a n d  R o b e r t  W h it n e y

I N GRADUATE school, and afterward in the college or 
university, a great deal of emphasis is placed on d e­

veloping ourselves as scholars and very little on devel­
oping ourselves as teachers. There are probably many 
reasons for this, bu t one of them  surely is the fact that 
the products of scholarship are tangible while the p rod ­
ucts of teaching are not. Two years ago, w e w ere both 
preceptors in the Expository W riting Program at New 
York University, w here w e w ere Ph.D. candidates in

E lizabeth  Rorschach is assistan t professor o f  English  
as a  Second Language a t City College in  N ew  York City. 
H er h a n d b o o k  on  gram m ar, en titled  The Right Hand­
book, has recently been p u b lish ed  by Boynton/Cook. 
Robert W hitney teaches rhetoric a n d  com position  a t 
M ilsaps College in  Jackson, Mississippi, a n d  has been 
invo lved  fo r  som e years w ith  the N a tio n a l W riting  
Project. This condensed article is reprinted w ith  p e r ­
m ission  fr o m  the October 1986 issue o/English Educa­
tion, the o ffic ia l jo u rn a l o f  the Conference on English  
Education, N a tio n a l C ouncil o f  Teachers o f  English. 
The authors w o u ld  like to th a n k  their colleagues a t 
N ew  York University, includ ing  L il B rannon  fo r  her 
considerable help a n d  encouragem ent in in itia ting  
this p ro ject a n d  th in k in g  a b o u t its im plica tions as it 
progressed.

English Education, a com bination designed to encour­
age our interests in teaching. Among English Education 
students in this program, the conversation about teach­
ing, learning, linguistics, and discourse theory7 and their 
application in the classroom tends to be quite intense. 
Yet even in such an intellectually rich and supportive 
environm ent the discussion of teaching has its limits: 
the talk was good as far as it went, bu t it d idn’t entirely 
satisfy our need to look closely at w hat was happening 
in our w riting courses.

We w ere  both, at that point, experienced teachers, 
having taught freshm an w riting in various colleges for 
ten  years betw een us —  experienced enough to know 
that the translation process from good idea to effective 
lesson is often unpredictable. We both  enjoyed the talk, 
but w e knew  that som ething was missing: the phe­
nom ena them selves — the actual events of the class­
room  —  rem ained sequestered behind closed doors. It 
is one thing to talk about w hat happens in our classes or 
to share ideas and lesson plans; it is quite another thing 
to be the one w ho is there w hen class is in session, 
trying to pu t those ideas into practice and m eeting w ith  
the unexpected  reactions of students. For example, 
many w riting teachers have tried peer groups on the 
recom m endation of colleagues only to be disappointed 
by the results. W hy does this happen? Despite prodi-
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gious am ounts of talking, w e often rem ained baffled 
about why certain  things w orked and why o ther things 
d idn’t or why our classroom successes and failures so 
frequently contradicted  the predictions of theory. Even 
w hen the talking did help us “understand” these events, 
our new  understandings w ere seldom  of use in getting 
som eth ing  different to  happen  the nex t time. We 
needed aw ay to carry these discussions further; aw ay of 
connecting them  m ore directly to  the classroom expe­
rience itself. After considering a num ber of approaches, 
w e decided to attend each o ther’s freshm an writing 
classes in the role of students —  a version of the 
participant-observer m ethod used in ethnographic re ­
search.

W e expected  that there w ould be tw o advantages to 
this approach. First, the pro ject w ould be intensive and 
holistic. That is, w e w ould not be just observing  each 
o th er’s teaching once or tw ice during the semester, 
getting bits and pieces of the courses, but partic ipa ting  
in the courses as if w e w ere m em bers of the community, 
taking part in discussions and group w ork and even 
w riting som e of the assigned papers. This m eant that w e 
w ould be able to see each course as a whole, from the 
inside —  to view each class m eeting w ithin a context 
that w ould gradually build throughout the semester. It 
also meant, w e hoped, that w e w ould get to  experience 
w hat it was like to  be a student in our courses —  
som ething w e w ere aware that w e really didn’t know 
m uch about.

Second, having another pcdagogically aware person 
to  repo rt on w hat happened in our classes brought us 
closer to a m ethod that ethnographers call “triangula­
tion” —  analyzing events from m ultiple viewpoints. In 
practical terms, this m eant that the o ther teacher w ould 
provide a check or test of our interpretations of events, 
giving us a m eans to  build a m ore inclusive understand­
ing of w hat had happened.

I n it ia l  M e t h o d o l o g y

O ur p ro jec t’s design turned  out to be quite simple: 
I;o r fifteen weeks, we attended each o ther’s freshman 
w riting course, w hich m et tw ice a week for a total of 
th ree hours. The teacher in each class taught as she 
normally would, while the observer took the role of a 
student, participating in class discussions, writing drafts 
for m ost of the assignments, and sharing his w riting in 
p ee r groups w ith the o ther students. We each kept a 
notebook on the experience, and w e m et once a w eek 
for about an hour to discuss w hat had been happening. 
In our earliest plans, we thought w e might not tell the 
students, bu t w e abandoned that idea as too risky, think­
ing that the students might find out and have genuine 
cause to feel betrayed. On the first day of classes the 
teacher simply in troduced the observer, said som ething 
about w hat w e w ere doing, and asked the students to 
treat the observer as they w ould any o ther student.

We w ere  quite nervous about revealing our teaching 
to each other, but at our first weekly m eeting w e fo­
cused on the things w e liked about each o ther’s teach­
ing, and the nervousness began to disappear. The care 
w e took at the beginning to be supportive was probably 
crucial. Had w e initially made com parisons —  w hich 
could have had negative implications —  the resulting

increase in anxiety might have crippled our ability to 
w ork together in the open and trusting way that made 
this collaborative inquiry such a rich experience.

After a couple of weeks, and quite fortunately as it 
tu rned  out, w e decided that w e could go no further 
w ithout comparisons. This proved to be an im portant 
aspect of our m ethod and led to some of our richest 
insights. We think w hat m ade the com parisons so 
powerful was the diversity of points of view, som ething 
that doesn’t happen w ith solo teaching or even w ith 
team  teaching of a single course w hen both  teachers 
constantly share the leadership. Although w e w ere nev­
er, of course, really in the roles of students either 
(am ong o ther things, w e w eren ’t being graded), our 
viewpoints w ere different enough to allow us to form 
divergent perceptions of the same events and then to 
com pare those divergent perceptions w ith our p ercep ­
tions of events in the o ther class, seen from reversed 
perspectives. It was this duality of viewpoints by the 
same observers reversing roles in parallel cultures that 
led us to the most im portant new  learnings and insights 
and that allowed us, in the third week, to make a dis­
covery  tha t shaped  o u r w ork  for the  re st of the  
semester.

I n it ia l  F in d in g s

From the beginning w e had noticed two things. On a 
philosophical level, w e w ere in almost com plete agree­
ment. Ideas of active learning, prom oting the autonom y 
of students, forming a com m unity in the classroom, and 
w riting as the making of meaning, based on the works of 
Berthoff, Britton, Elbow, and Freire, am ong others, 
shaped m ost of our planning and provided a framework 
in w hich w e in terpre ted  classroom events. Central to 
this fram ework is the notion that w riting is among the 
m ost authoritative and autonom ous acts that hum an 
beings do. If this is true, and if becom ing a w riter means 
growing in one’s ability to act on one’s own authority, to 
think for oneself, then it seem ed to us that in a wxiting 
class there needed to be a transfer of authority from the 
teacher to the students. The students needed to com e to 
see them selves as making choices that shaped meaning 
for them selves and each other, instead of waiting for the 
teacher to make these choices for them  by telling them  
exactly w hat to do. This, in turn, required  a transition 
from a situation of singular authority vested in the dis­
course of the teacher to a situation of distributed au­
thority —  a com m unity in w hich discourse is a shared 
creation.

On an experiential level, however, our classes proved 
to be very different. This was a surprise, bu t w e initially 
avoided paying m uch attention to it. The difference had 
to do w ith w hat might be called an “atm osphere” of

We were quite nervous about 
revealing our teaching to each 

other.

4 0  /  A m erican  E d uca to r W in ter  1 9 8 6



participation. This is not easy to describe in a way that 
conveys how  striking it was to experience. We both  felt 
markedly m ore com fortable in Betsy’s class, and the 
students seem ed to participate more. In Betsy’s class, 
the students spoke a lot, actively and freely participating 
in the discussions she initiated. There w ere silences, but 
they had a thoughtful quality to them  and did not make 
us feel anxious. It seem ed to both of us that the students 
in her class had begun to recognize their own ability to 
carry on a discussion w ithout the explicit leadership of 
the teacher. That is, students d idn’t wait to be called on 
by the teacher before speaking, they addressed each 
o ther as w ell as the teacher, and they asked a lot of their 
ow n questions rather than just answering the teacher’s. 
In  B o b ’s c la s s ,  h o w e v e r ,  th e  s tu d e n t s  w e re  
uncom fortably quiet unless addressed directly by Bob. 
It was as if Bob rem ained m uch m ore in control over 
w hat was happening in the class, resulting in a conversa­
tion that revolved around him and stifled the students.

In our third weekly m eeting we could no longer 
ignore this difference. Actually, the difference was so 
great it was hard to ignore, but w hen our avoidance of 
com parisons p ro v ed  unsatisfactory  w e sim ply ex ­
plained away this difference by attributing it to differ­
ences in our students. The fact was, our students were 
different. Betsy was teaching an out-of-sequence sec­
tion of the first sem ester com position course, and over 
half of her students w ere upperclassm en. Bob was 
teaching all freshm en in a “natural science” section of 
the second sem ester course, w here all the reading and 
w riting topics w ere drawn from the natural sciences. 
These natural science sections had a reputation for 
attracting students least interested in writing. Those in 
Betsy’s class w ere older (average age of about twenty- 
five) than those in Bob’s class (average age of about 
eighteen), and som e of the students in Betsy’s class had 
re tu rned  to university after interrupting their schooling 
in order to  begin careers or families. Bob’s class had a 
higher percentage of prem edical or predental students 
(w hose concern  for grades and aversion for the uncer­
tainties of writing are well known at NYU). It was thus 
easy for us to account for the differences betw een our 
tw o classes by pointing to the types of students w e had.

We felt there was a problem , however, w ith such an 
approach: If we blam ed the students, how ever deserv­
ing they m ight be, w e w eren ’t going to learn anything 
m uch about teaching. So w e decided to adopt what 
seem ed to us at the time to be a personally risky7 hypoth­
esis: that the differences in our classrooms resulted 
from differences in our behaviors as teachers rather 
th an  from  d iffe ren ces in  o u r stu d en ts . A lthough 
threatening, such a hypothesis proved to be a lot m ore 
valuable.

C h a n g e s  in  M e t h o d o l o g y

At this point, having identified a problem  to solve — 
som ething w e w anted to know m ore about —  we de­
cided to add several tools to our m ethod of inquiry.

First, w e began tape recording our classes so that w e 
could look m ore closely at our classroom behavior. 
Although w e shared a sense that w e w ere probably 
behaving differently in our roles as teacher, it was not 
im mediately apparent how, since neither of us really

sought to create an authoritarian classroom and bo th  of 
us w en t to great lengths to encourage participation, 
arranging the chairs in a circle and conducting our 
classes mostly as conversations of one kind or another. 
It w ould have, of course, been be tte r to have recorded 
the initial classes, bu t w e “reasoned” that w hatever w e 
had done in the early classes to set things up, w e w ere 
probably still repeating in som e form or other.

Second, w e decided to  look at our lesson plans for 
those first th ree weeks to see if any differences in the 
progression of each course w ould help us explain the 
experienced differences in the com m unities w e had 
p ro d u ced . C learly  th e  essen tial d ifference in ou r 
co u rses d id n ’t lie in o u r goals. C onsequently , w e 
needed to  look elsewhere, and the sketches of our 
lesson plans revealed som e startling contrasts.

If we blam ed the students, 
however deserving they might be, 

we weren’t going to learn  
anything much about teaching.

At first glance, our lesson plans d idn’t seem essential­
ly different. Both involve whole-class discussions, small - 
group discussion, p ee r response to drafts, studen t­
generated writing topics, reading and freewriting* in 
class. To us, as w e w ent through the first three weeks 
w ith the students, the progression of events seem ed 
m erely like different arrangem ents of largely similar 
elements. However, w hen w e com pared these events 
on paper in the third w eek and began to  talk about why 
w e had arranged them  in the ways w e had, w e saw one 
crucial difference. This was not a difference of philoso­
phy or of classroom m ethod or execution, bu t of w hat 
might be called “strategy.”

During the first three weeks, Betsy’s strategy was 
focused on creating different classroom interactions to 
pu t into practice new  rules and procedures for a course 
in w hich authority is shared. Betsy w ent to considerable 
lengths to dem onstrate these new  role expectations and 
set up her assignments w ith  the intention of giving the 
class opportunities to think about them  (for example, in 
the first week students freew rote about a previous w rit­
ing class; in the second week they freew rote about and 
discussed the roles of the teachers and students in a 
w riting class). She also had m ore small-group activities 
than Bob. Although it does no t show up in the syllabus 
outline, she even w ent so far as to dramatize repeatedly 
the nonauthoritarian “cu ltu re” that she was developing. 
For example, at one poin t during a discussion, she left 
her seat and m oved to a chair at the back of the room, 
outside the discussion circle. After listening for a while 
(and purposely neither speaking nor making eye con­
tact w ith the students as they spoke) she in terrup ted  to 
ask why everyone was craning his neck around to speak

* Freewriting is writing quickly for five or ten minutes whatever is in the 
author’s mind without judging or editing it.
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to the back of the room. She used this “drama” as a way 
of initiating a discussion of classroom roles and ac­
knowledging each o th er’s authority.

Bob’s strategy during the first three weeks was fo­
cused on creating a different understanding for the 
activity of writing itself, having the students do a num ­
ber of short, generative w riting assignments to help 
them  gain a sense of writing as a generative activity. 
Students w ro te in class each day, discussing as a large 
group w hat had happened as they w rote. Throughout 
these discussions, Bob was the recognized leader, set­
ting the tasks and asking the questions, and since the 
attention was on w riting and its processes, the class­
room  roles rem ained largely unaffected.

F in d in g s  a b o u t  t h e  R o l e  o f  t h e  T e a c h e r

As tim e w ent on, it was this issue of the role of the 
teacher in affecting the distribution of authority that 
becam e the central focus of our inquiry. The difference 
betw een the progression of events in our two classes 
was im portant, yet subtle. Betsy was no less a leader 
than Bob during those first th ree weeks, or for that 
m atter during the rest of the semester. She also set the 
tasks for the students and was the primary agenda setter 
for the course as a w hole, as was Bob. Nevertheless, her 
leadership had a different intention and purpose: to  help 
the students discover their ow n autonom y and au thor­
ity in and through the classroom conversation. Her idea 
was that once they began to experience this new  rela­
tionship to themselves, each other, their teacher, and 
the educational process, it w ould transfer to their w rit­
ing as well since their w riting was part of the same 
conversation. Bob’s idea was to have the students dis­
cover their autonom y and authority, their “voices” as 
w riters in the experience and study of the w riting p ro c­
ess itself, w ithout giving m uch attention to the class­
room  and its dynamics.

This difference had significant effects on the ways we 
em ployed the various elem ents of instruction. For ex­
ample, the students in Betsy’s class began working w ith 
each o ther in small groups at the second class session; 
those in Bob’s class m et in groups for the first time at the 
fourth class session. We felt that this delay, in com bina­
tion w ith m ore frequent in-class w riting assignments, 
allowed the students in Bob’s class to maintain their 
conventional understandings of the classroom as com ­
posed mainly of one-way conversations w ith the teach­
er. While both  of us had set out to build a com m unity of 
w riters, Betsy used the spoken conversation as the vehi­
cle for the distribution of authority. Bob used the rela­
tionship of each w riter to his writing as the vehicle, 
giving little attention to  the form of the spoken con­
versation. Ironically, he ended up emphasizing w riting 
as a solitary activity, despite his intentions to the contra­
ry.

It is im portant to think of how  all this affected the 
s tuden t’s perceptions, a phenom enon w e could at least 
s p e c u la te  on  from  o u r p o s itio n s  as p a rtic ip a n t-  
observers. Take, for example, their perception  of how 
the w riting assignments w ere given. Both of us believed 
that the students should com e up w ith their own topics 
as m uch as possible since choosing w hat to generate 
must be an integral part of any generative act. Both of us,
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in fact, offered this freedom, but w e believe that only in 
Betsy’s class did most of the students understand it and 
begin to make real use of it, choosing from their journals 
topics that they w ere personally interested in. In Bob’s 
class, the students rem ained in an uncom fortable no­
m an’s land betw een choosing their ow n topics and 
choosing  w hat they  though t Bob w anted them  to 
choose. In spite of Bob’s repeated entreaties to choose 
for them selves, this d iscom fort w ith  au tonom ous 
choice rem ained throughout the semester. For the stu­
dents, perceiving that Bob’s actions belied his words, 
continued to act as though the real authority rem ained 
in his hands, and thus most of them  never came to 
experience them selves as the authors of their own 
choices.

In our analysis of the transcripts of the tape reco rd ­
ings of our classes, w e w ere especially interested in the 
beginnings, the ways discussions w ere initiated and 
conducted, and the ways our actions facilitated or in­
terfered w ith autonom ous activity by the students. In 
Betsy’s class, the students w ere talking a great deal m ore 
than the teacher, and there was m uch m ore talk ad­
dressed by students to o ther students. Although it 
w asn’t apparent on the audiotape, we also noted that 
Betsy made a point of not looking at the students w hen 
they w ere speaking, thus forcing them  to look around 
the room  at their o ther listeners. Perhaps the most 
im portant finding in the transcripts for Betsy’s class was 
the pauses. Betsy w ould begin a discussion by asking a 
question and then w ould remain silent, waiting for a 
student to respond. Unlike Bob, w ho w ould usually say 
som ething him self if nobody responded, Betsy w ould 
w ait until som ebody spoke, even if the silence seem ed 
interm inable. We tim ed the silences in one discussion.

Betsy would w ait until somebody 
spoke, even if  the silence seem ed  

interminable.

Most of them  w ere about five to seven seconds long, but 
one was fifteen seconds long, and another was twenty- 
th ree seconds long. We concluded that Besy’s behavior 
and conscious actions had som ehow  set up the kind of 
classroom  culture that encourages autonom ous b e­
havior w ithin a com m unity of writers. But w e had to 
w onder to w hat ex ten t Betsy’s students had made it 
easy for her to build the culture she wanted. Could the 
same com m unity feeling be attained w ith a different 
group of students?

T e s t in g  t h e  F in d in g s

Prior to our study, Bob had always been dissatisfied 
w ith  the quality of classroom discussions in his courses, 
bu t since nothing he had done in his attem pt to im prove 
these discussions had made m uch difference, he had 
begun to w onder if he was wishing for som ething un ­
attainable —  maybe he was hoping for a quality of 
participation beyond the capabilities of college fresh-
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men. Now he had reason to believe otherw ise. What we 
needed was a way to test our hypothesis that the be­
havioral and strategic differences w e had identified 
w ere indeed sufficient to create a different culture in 
Bob’s classes.

Fortu itously , such an o p portun ity  was available 
almost im mediately because Bob was also teaching at a 
com m unity college w hose spring sem ester started four 
weeks later than NYU’s. The students at the com m unity 
college w ere very different from NYU’s typical affluent 
students from suburban high schools. The students at 
the com m unity college w ere among the least well p re ­
pared of college freshm en Bob had taught, mostly com ­
ing either from the inner city or from other countries. 
We felt, however, that in som e ways this provided a 
be tte r test than w ould a group of m ore similar students 
because such students generally have even greater ex ­
pectations that teachers are supposed to act in author­
itarian ways.

Bob revised his course outline in the light of w hat he 
and Betsy thought they had learned and included early 
freewritings and discussions on previous experiences in 
w riting courses and teacher/student interaction, as well 
as several classroom dramas of the type Betsy had used, 
leaving the emphasis on w riting and w riting process to 
develop as the course progressed. He also w orked con­
sciously at changing his p resence in the classroom. 
Together he and Betsy w orked out ways that he could 
force him self to tolerate m ore silence and rem ove him ­
self from the cen ter of the discussion. One such plan 
was to make a point of sitting in som e nonfocal position 
in the room. Another was to take notes during the 
discussion. This note taking served several purposes 
sim ultaneously —  it kept him  from talking, made it 
possible for him  to endure the silences, and allowed him 
to break eye contact w ith the student w ho was speak­
ing, forcing her to look elsew here for som eone to talk 
to.

Often Bob found that the change in his “norm al” 
patterns of classroom behavior was so upsetting that he 
was unable to concentrate well enough even to take 
notes, so he just scribbled, freewrote, or drew  lines on 
the page, but even this proved sufficient to break the 
cultural pattern  and allow a new  one to emerge. In fact, 
he was astonished by the effect these relatively superfi­
cial changes had on his behavior. In his new  classes at 
the com m unity college, and for the first time in his 
teaching career, he had discussions in the classroom 
that he enjoyed participating in and that didn’t make 
him feel as though he w ere pulling them  out of the 
students line by line. The students spoke back and forth 
as if they cared about what they w ere saying, and after a 
while he could join the discussions w ithout taking them  
over.

I m p l ic a t io n s  f o r  P r o f e s s io n a l  
D e v e l o p m e n t

Does all this mean that as teachers w e are now to take 
B etsy ’s ap p ro ach  as th e  final w o rd  on  freshm an  
composition? We don’t believe so. The kind of ex­
periential knowledge w e generated in the course of our 
study is probably largely tacit and thus not generalizable 
beyond our ow n classrooms. It was not our intention to

We set out to learn some things 
that would be useful in our own 

teaching, an d  we fe e l that we 
succeeded.

generate knowledge w ith w ider application —  all w e 
w anted was to learn som ething about our ow n teaching 
and to construct a vehicle for carrying our developm ent 
as teachers further. W hat can be shared, w e feel, is our 
approach to method: collaboratively designed class­
room  research projects as a means of professional devel­
opm ent for teachers and as a m ethod of faculty develop­
m ent for institutions that train teachers or w ant to 
support the im provem ent of teaching. There are many 
ways such informal research could be done — peer 
observation is only one of them  —  but the need must 
arise from the teachers them selves so that they can 
w ork w ith peers on developing “research” m ethods 
appropriate to the kinds of pedagogical problem s they 
w ant to investigate. We eventually found that the 
m ethod w e used was m ore elaborate than necessary — 
but then w e started out not knowing w hat w e w ere 
seeking so w e needed to use a large net. For instance, if 
we w ere to do this again, it w ould probably be possible 
to make the necessary observations in only tw o or three 
weeks of participation, that is, if w e knew ahead of time 
w hat w e w ere looking for. We also feel that classroom 
visits are only one of several m ethods that are possible 
to gain m ore information about w hat is going on in our 
classrooms. Loren S. Barrett, an anthropologist at the 
University of Michigan, often advises teachers to find 
out m ore about w hat is going on in their classrooms by 
asking the students, a m ethod that is notably absent 
from this study. Certainly, w ere w e to study our teach­
ing again we w ould spend m ore time conversing d irec t­
ly w ith our students about their various realities of the 
experience of the classroom.

C urrently there is m uch talk —  in w riting projects, at 
conferences, and among colleagues — of classroom 
research. For some, the term  “research” carries w ith  it 
all the connotations of statistical m ethodology and ex­
perim ental design that m ost teachers probably believe 
are beyond their abilities. W hen the goal of such “re ­
search” is to produce knowledge that has w ider applica­
bility —  reliable knowledge for the larger com m unity as 
a w hole — carefully constructed  m ethodology is neces­
sary, and if w e w anted to repeat our study for such 
purposes, w e w ould have to set up the procedures and 
controls appropriate to the generation of such know l­
edge.

However, generalizable knowledge does no t always 
have to be intended by an investigator. We set out to 
learn som e things that w ould be useful in our own 
teaching, and w e feel that we succeeded. For that, a 
casual and exploratory m ethodology was m uch m ore 
appropriate, perhaps even necessary. Indeed, a great 
deal of w hat w e learned is not in this paper, nor even as 
yet consciously conceptualized in our own minds —  it
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exists in the realm  of w hat Michael Polanyi calls “tacit 
know ledge” and informs our decisions in the classroom 
w ithout our even being aware of w hat it is.

O ne of the richest aspects of this p ro jec t was the 
d irect experience of another teacher’s classroom over a 
period of tim e and a chance to think and talk about that 
experience w ith  another teacher w ho was present. This 
is holistic learning of a kind that perhaps can never be 
fully understood in the abstract.

Such experience seems to wake up a kind of capacity 
for cultural awareness that w e didn’t know  w e had, and 
once awakened, that awareness applies even to partici­
pation in the familiar cultures in w hich w e usually live 
and work. In fact, that was the prim ary benefit that Betsy 
felt she got from the study —  a heightened awareness of 
w hat she was doing in her own classroom and an ex­
panded ability to  step back from and analyze her own 
behavior as a teacher. Prior to  the study she had felt 
satisfied w ith  her teaching, bu t she d idn’t know  why, 
because she hadn’t m ade concrete  the connection be­
tw een  her conceptual system and w hat she actually did 
in the classroom. O ur w ork afforded her that and en­
riched her experience of her ow n classroom as well.

The situation that w e found ourselves in is not u n ­
com m on. Most teachers experience a yawning gap b e­
tw een  the abstractions about education presented  to 
them  by university researchers and the pressing deci­
sions about w hat to  do in their classrooms tom orrow  
morning. Perhaps the fault for this gap lies neither w ith 
the researchers nor w ith  the teachers bu t w ith the

situation: the isolation of the one-teacher classroom, 
rigid scheduling patterns, lim ited or nonexistent oppor­
tunities for ongoing collaborative inquiry, and the lack 
of sufficient p receden t and support for carrying out 
such inquiry even w hen the opportunities for it could 
be made. The great bulk of useful hum an knowledge, 
after all, is probably generated outside of laboratories 
and libraries by groups of people working to solve 
com m on problem s, talking, and thinking together as 
they go. Through such collaborative inquiry, w e teach­
ers can becom e researchers in our classrooms and turn 
our valuable classroom experience into useful know l­
edge for ourselves and for one another. □
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Pu ttin g  R esea rch  T o  W o rk

( C ontinued  fr o m  page 31)  
one from Robbinsdale.

This school year, Johnson is teaching full time, and 
each local union, having trained TRLs, is running its own 
ER&D Program. In Minneapolis, for example, the re ­
sponse from teachers was so positive that the union 
could accept only half of the applicants —  thirty out of 
sixty. O ne p iece  of research, Beginning-of-the-Year 
Classroom Management, was shared w ith all new  teach­
ers during a preschool orientation session. Innovative 
applications of the program  are being considered, such 
as offering training at building sites through instruction 
and discussion led by the building TRL and assisted by 
the Local Site Coordinator and/or o ther TRLs through 
interactive cable TV. ER&D is also likely to be a com po­
nent of m entor training in a collaborative intern recru it­
m ent program.

In St. Paul, tw o groups of TRLs (tw enty-four teachers) 
w ere  trained by Margaret Johnson during the 1985-86 
school year. To expand the program, St. Paul Federation 
of Teachers president Steve Dress sent four additional 
teachers to  be trained by AFT as Local Site Coordinators 
in the sum m er of 1986. W orking w ith the superin ten­
dent, Dress obtained $20,000 in school district staff 
developm ent funds to release forty teachers for ER&D 
training. W hen applications w ere sought for the second 
round of ER&D training, teachers did not know that 
release tim e w ould be provided. Despite this, ninety- 
seven applications w ere received.

Kristine Stolz, the new  Local Site Coordinator, will be 
released one day a m onth to schedule and plan the 
training sessions. Providing the training and working 
closely w ith Stolz will be Pat Carson, Robin Abel, Pat 
Peterson, and Glo Tonkskemper. Training will be p ro ­
vided to  the forty participants over seven full days 
spread th roughou t the  school year. Originally, the 
school system w anted to  reserve one of these seven 
days for its ow n inservice on discipline. After observing 
an ER&D training session, however, the day was given 
back because of the quality and im portance of the 
ER&D inform ation and process.

Providence, R h o d e  Island
The Providence Teachers Union and its president, Mar­
cia Reback, have had a long involvem ent w ith educa­
tional issues. The local first sent Phyllis Daly to be 
trained by AFT as a Local Site C oordinator in the sum ­
m er of 1984. The following sum m er it sent Marsha 
Berger to this training to develop a statew ide ER&D 
training network. Both program s w ere highly success­
ful. Teachers praised the program  but expressed con­
cern  to Reback about the difficulties of managing the 
requirem ents of the ER&D process in addition to their 
many o ther responsibilities. To assure that the program  
w ould no t be lost to these pressures, Reback w ent in 
search of a solution.

Reback served on a num ber of local Chamber of 
Com m erce com m ittees that p roduced  several school/ 
business partnership initiatives, among them  Adopt-a- 
School and Jobs for Youth. Because the Chamber had 
dem onstrated substantial interest in public schools, she 
approached this body for help in institutionalizing the
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ER&D process. She received im m ediate support: The 
Cham ber agreed to provide a m eeting hall and refresh­
m ents for participants and to purchase the necessary 
ER&D manuals.

Reback then obtained a com m itm ent from the school 
system superin tendent for release tim e for people to  be 
trained and to train others. Familiar w ith the program, 
the superin tendent w anted it to  reach as many teachers 
as possible, so both  w en t to the state Com missioner of 
Education and obtained state m onies to  release Phyllis 
Daly, for two-fifths time, to be the Local Site C oordi­
nator.

The unique arrangem ent Providence established for 
its training underscores an im portant elem ent in the 
success of the ER&D Program: W hile basic principles of 
the research and the training process m ust be m ain­
tained to  assure quality, a great deal of flexibility is left in 
the  structu ra l design to  fit local needs. Reformers 
should take note that adaptation is key to  successful 
im plementation.

During 1985-86, twelve TRLs w ere trained in Provi­
dence during after-school hours. This year, twenty- 
th ree new  TRLs will be trained. The first th ree research 
units and the concepts of adult learning theory  will be 
covered in an initial w eekend conference paid for by 
the local union. Following this, the participants will 
have two and a half weeks to  im plem ent the research 
concepts in their classrooms. They then  will be released 
for th ree consecutive days to assess the results and 
im plications of their work.

In addition, TRLs from the preceding year will be 
released tw o full days to  receive training in additional 
research findings. In eighteen schools betw een January 
and June, for a total of six days, teaching faculties will be 
released for half-day periods to attend the ER&D train­
ing process on a voluntary basis. Building level TRLs will 
provide the training and be assisted by Daly in the 
planning.

WHAT CAN be learned from these experiences? 
First, a knowledge base w orthy of a profession is 

clearly emerging. Second, teachers are eager to  bring 
this knowledge base to life in their classrooms. In 130 
ER&D sites across the country, thousands of teachers — 
m ost of them  working on their own time —  have dem ­
onstrated that they care enough to exert w hatever 
effort is necessary to  strengthen their teaching practice. 
In doing this, they are also adding to  the collective 
knowledge base. Third, teacher activists recognize the 
im portance of this effort and are taking steps to restruc­
ture and revitalize professional growth opportunities 
for all teachers in their school systems. Incorporating 
the teacher-run ER&D process into the regular school 
staff developm ent program  is a great accom plishm ent. 
It fulfills an im portant professional expectation of teach­
ers to continue to learn and to explore and shape the 
knowledge base of effective teaching. In so doing, teach­
ing takes another step closer to  becom ing a full profes­
sion.

The vision of the ER&D program  is perhaps best 
sum m ed up by a slogan on a Lake County poster: “The 
Lake County Effective Teaching C enter brings teachers 
ou t of solitary confinem ent and into a w orld of possibili­
ties.” □
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W h en  T ec h n o lo g y  E nhances 
T ea ch in g

( C ontinued  fr o m  p age  13) 
tial and linear. Ideas are popping out 
of the blue. As a teacher, you have to 
decide: Do you encourage students 
to pursue these ideas? Do you dis­
courage them? W here do you place 
the emphasis? Do you tell the stu­
dents, ‘OK, w e’re going to wait two 
m onths and then talk about it,’ or do 
you say, ‘W e’re going to talk about it 
now ’?”3 Unable to  rely on the tex t­
book or curricular sequence, teach­
ers m ust be secure enough in their 
subject m atter to negotiate its te r­
rain in diverse and flexible ways. 
This unpredictability is uncom fort­
able for some teachers and liberating 
for others. Their role shifts from lec­
tures and whole-class explanations 
to m ore spontaneous w ork w ith in­
dividual students or small groups. 
Posing problem s that are appropri­
ate for student ability is the first task; 
next, teachers m ust guide students 
as they learn how  to p roceed  and 
w hat to  look for in making con­
jectures, collecting data, and either 
proving their examples or finding 
coun ter examples.

According to Houde, the Supposer 
p ro m o te s  a n o th e r  s itu a tio n  th a t 
o ccu rs  m uch  too  rare ly  in m ost 
classrooms: It enables students to 
w atch their teacher being a m athe­
matician. For teachers in the habit of 
asking all the questions —  and only 
q u estio n s to  w h ich  they  already 
know the answers —  this change in- 
v o lv e s  m o re  u n fa m il ia r  r isk s . 
Carefully planned lessons can fall 
flat. But again, reports Houde, the 
change can be liberating. He sees 
s tu d e n t s  b e c o m e  lo o s e r ,  to o : 
They’re less likely to  groan or panic 
w hen they see a novel problem . Re­
lieved  by th e  softw are from  the 
drudgery of m easurem ent, com puta­
tion, and formal notation, many stu­
dents have less trepidation about ex­
ploring the unfamiliar.

Exploration, of course, can mean 
anything from helter-skelter, hasty 
trial and erro r to patient, disciplined, 
and systematic inquiry. Enthusiastic 
but inexperienced students usually 
start ou t closer to the form er and 
need coaching to move tow ard the 
la tte r. T hey n eed  n o t only  co n ­
ceptual guidance but m ethodologic­
al guidance as well. W hen the ETC 
Programming Group studied the b e­

havior of novice program m ers, they 
found that students w ho charged 
ahead w ithou t a clear plan som e­
tim es had no m ore success than 
those w ho got stuck and gave up. 
The group also discovered knowl­
edge that they described as “fragile” 
in  sev e ra l w ays: S tu d en ts  k n ew  
som ething about a com m and bu t 
had m inor gaps in understanding 
that kept the knowledge from being 
useful; they had the relevant know l­
ed g e  b u t fa iled  to  u se  it  w h e n  
needed; they used their knowledge 
inappropriately ; o r they failed to 
spot incorrect solutions.

C o n v in ced  th a t such  s tu d en ts  
need not m ore drill and practice but 
in s tru c tio n  ab o u t strategies, and 
prom pting to  invoke the strategies 
they  already know, the  program ­
m ing group set abou t devising a 
series of lessons to  provide just that. 
The re su lt is a “m etaco u rse” d e­
signed to fit into the structure of first 
sem ester program m ing courses. The 
lessons focus on th e  p a tte rn s  of 
thinking that program m ing requires, 
helping students to  develop a m ental 
m odel of the com puter and to ask 
them selves a series of strategic ques­
tions about the program s they are 
writing. Once again, teachers pose 
problem s, then prom pt and m odel 
so lu tions, gradually  w ithd raw ing  
their assistance as students becom e 
b e tte r  able to guide and m onitor 
their ow n performance.

Sometimes, of course, nothing fits 
the pedagogical m om ent be tte r than 
direct instruction. In the Geom etry 
Group, one teacher saw students b e­
com e frustrated as they tried to con­
struct definitions using the Suppos­
er. Deciding the tim e could be better 
spent, she taught the definitions di­
rectly  and then posed problem s to 
give students practice in using them. 
The Programming G roup som etimes 
uses the same ploy: Teach a strategy 
directly then let students explore its 
applications.

B ECAUSE THEY make available 
u n iq u ely  pow erfu l te ch n o lo ­

gies, m icrocom puters can be a par­
ticularly po ten t support for the edu- 
c a t io n a l  p h i lo s o p h ie s  an d  ap ­
proaches they are used to  serve. 
They can bolster any existing ap­
p ro ach , beco m in g  an au to m ated  
w orkbook at one extrem e or a cogni­
tive sandbox at the other. This can 
happen in a rather unthinking way,
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as decisions about w here to place 
the machines, w hat software to use, 
and so on, fall easily into line w ith a 
school’s ongoing general approach. 
ETC believes that a m ore exciting 
and almost certainly m ore p roduc­
tive a lte rna tive  is to  use the  in ­
troduction  of m icrocom puters as an 
occasion to rethink traditional con­
ceptions of disciplinary subject m at­
te r and pedagogical orientations.

At a recen t conference to train the 
teachers in ETC’s laboratory sites, 
Thom pson referred to technology- 
based innovations as em pow ering 
for both  teachers and students. In a 
q u estio n  tha t exp resses volum es 
about the way schools are organized 
and the way they often feel to their 
inhabitants, a teacher in the audi­
ence w ondered  how  this was possi­
b le — how  cou ld  s tu d en ts  have 
m ore p o w er w ith o u t th reaten ing  
teach ers’ contro l, and how  could 
teachers have m ore pow er w ithout 
alienating administrators? Her ques­
tion had to do w ith the politics of 
schools; T hom pson had re ferred  
m ore to  intellectual power. But the 
tw o are related. Traditional directed 
instruction tends subtly to pit teach­
ers and students against one another: 
Teachers have the knowledge and 
students vie to obtain it. Open edu­
cation can be vaguely wary of teach­
ers, fearful they will squelch stu­
d e n ts ’ natu ra l inclinations. Many 
teach e rs  are und erstan d ab ly  dis­
satisfied w ith both. Guided explora­
tion, as ETC is com ing to understand 
it, makes teachers the crucial link 
betw een the characteristics of stu­
dents, the dem ands of the curricu­
lum, and the pow er of the technol­
ogy. Given a supportive school con­
text, it can place teachers and stu­
dents on the same side and give them  
rich and powerful tools w ith which 
to  becom e co-discoverers of knowl­
edge. □
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M o d em s  an d  M o re

( C ontinued  fr o m  page 17)

joysticks, paddles, and trackballs 
used com m only to operate action 
games, som e educational software is 
designed to be controlled by touch­
ing the screen by hand or w ith a 
small beam of light from a “light pen” 
attached  to  the m achine. But the 
most successful input device by far is 
the m ouse —  a small, box-like unit 
th a t m oves a cu rso r a ro u n d  the 
screen as the box is moved around 
on a tabletop. Menu selections and 
in stru c tio n a l dec isions are m ade 
easily by “clicking” a special bu tton  
on the surface of the mouse. First 
made popular by the Apple Macin­
to sh  c o m p u te r , th e  m ouse now  
com es as standard equipm ent on the 
C om m odore Amiga, the Atari 520 
ST, and the new  Apple IIGS, and 
m ouse input devices are available for 
v irtu a lly  ev e ry  c o m p u te r  m odel 
used in education.

In addition to the hand held input 
devices, another group of devices in­
cludes “touch  tablets” and “alternate 
keyboards.” An exam ple of the for­
m er is the popular Koala Pad, used 
prim arily to translate sketches made

Write  Us!
We welcom e comments on  
American Educator articles. 
Address letters to: Editor, 
American Educator, 555 New 
Jersey Ave., N.W., 
Washington, D.C. 20001. 
Letters selected may be 
edited for space and clarity.

on the tablet w ith  a plastic stylus or 
fingertip to full-color drawings on 
the  m onitor screen (th e  sketches 
can be saved on a disk and also in­
serted  into teacher- or student-m ade 
com puter program s). An example of 
the latter is the M uppet Learning 
Keys, an alternate keyboard that en ­
ables young children to operate soft­
w are by pressing giant letter, color, 
and num eral keys on a large lap- 
board attached to the com puter. As 
is true for o ther successful input de­
vices, a growing num ber of educa­
tional products are being developed 
that are designed to be controlled by 
both  the Koala Pad and the M uppet 
Learning Keys.

A particularly unique input device 
is the Cauzin Reader, a com puter 
attachm ent the size of a w axpaper 
box that is able to read special data 
s tr ip s  p r in te d  in m agazines and 
translate the markings into com pu­
ter program s that are loaded into the 
c o m p u te r’s m em ory — including 
color, sound, graphics, and anima­
tion. These program s can be used 
and saved as can conventional soft­
ware. Potentially this system offers a 
highly econom ical way for software 
to  be d istributed (th e  strips can even 
be photocopied), and, if software de­
velopers decide to support the sys­
tem  w idely , it w ill also becom e 
possible to use the und er-$200 de­
vice to preview  samples of new  soft­
w are by reading data strips received 
through mailings or magazine ads.

There are myriad other com puter 
peripherals under developm ent and 
reaching the m arket continuously, 
including information mass-storage 
devices such as “hard disks” that p ro ­
vide com puters w ith the space of 
dozens of o rd inary  disks, speech 
input/output devices that both  re ­
spond to spoken w ords and that p ro ­
duce speech electronically, scanners 
th a t  t r a n s la te  “p h o to g r a p h e d ” 
scenes into com puter graphics that 
can be  m anipulated , and enough 
robo t devices to  establish a separate 
industry'. Many of these technologies 
are converging, and in a few cases, 

ijj such as in com puter-videodisc sys­
tem s, it is no longer clear w hich 
com ponent is really peripheral to 
the other. As w ith  all rapidly devel­
o p in g  te ch n o lo g ie s , th e  p re c ise  
shape of the  fu tu re  is unknow n; 
about the only thing w e can predict 
w ith  certainty is that there will be 
m ore. □

Some of the advertisements that appear 
in this issue of AMERICAN EDUCATOR 
offer free information on products and 
services. A complete listing is below. To 
order, just circle the appropriate num­
bers) on the postage-paid Product In­
formation Card that is adjacent to this 
page.

Circle No.
1 AFT SUBSCRIPTION SERVICES:

Through this official AFT program 
you are assured the lowest prices 
and the best service for all your 
magazine subscriptions. Free flyer.

2 BURGER KING CORPORATION: 
For more information on the Burger 
King Corporation committment to 
education, circle No. 2.

3 CHEVRON CORPORATION: Chev­
ron has been supplying free pro­
grams and materials to schools 
since 1928. Circle No. 3 for list of 
free materials.

4 CLASSROOM COMPUTER 
LEARNING: Try two Risk-Free 
issues through our special in­
troductory subscription offer. Get a 
FREE solar calculator with your 
paid subscription of $15.95.

5 CORPORATION FOR PUBLIC 
BROADCASTING: Free brochures 
on instructional television programs 
covering a wide variety of subjects 
and grade levels, including 
elementary language arts.

6 SUPREME PRODUCTS, INC.:
FUND-RAISING USING CITRUS 
PRODUCTS: Your Organization can 
net $1,000 to $10,000 with our 
famous SUPREME Citrus Sale.
Free copy of our Sales Plan.

7 TANDY/RADIO SHACK: Free 
Computer Catalog features all of 
the products offered by Radio 
Shack’s Education Division, plus 
computers, printers, and more.

8 TEACHER SWAP: Nationwide 
vacation home-switching program 
exclusively for teachers willing to 
trade use of their home with others. 
Circle No. 8 to receive application 
kit.

9 VITAMIN POWER, INC.: Vitamins 
at wholesale. Free information and 
wholesale distributors price list on 
300 popular natural health products 
direct from manufacturer.

+ THE TIME EDUCATION PRO­
GRAM: Free Weekly Guide, 
videocassettes, reprint and filmstrip 
units, weekly computer quiz, writing 
contests, available with classroom 
subscription. Call 800-523-5948; in 
PA: 800-637-8509.
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Kids love to watch stories on television. 
So when you make TV a part of your class­
room, you can help your kids witness the 
wonders of literature without pulling a lot of 
strings.

The elementary language arts TV series 
funded by the Corporation for Public Broad­
casting bring compelling immediacy to the 
stories you want your kids to learn— and 
learn from. They breathe life into the fanci­
ful illustrations in the finest children's 
books. Give powerful and dramatic voice to 
the classic characters of literature. And show 
the timeless magic of fables and folktales 
with breathtaking realism.

These television lessons are designed to 
fuel your students’ imaginations, to help you 
start them on a lifetime love affair with 
books. They’re carefully matched to specific 
reading levels and curriculum requirements. 
And with video cassette players, TV is as 
flexible and convenient to use as your 
chalkboard.

For more information about public 
television’s K-12 classroom programming in 
language arts and other subjects, contact the 
instructional services office at your local 
public TV station. Or send in the coupon 
below. And find out how television can help 
your kids discover the riches of reading.

□ YES, I would like to learn more 
about elementary language arts and 
other classroom programs from the 
Corporation for Public Broadcasting. 
Please send me free information 
at no obligation.

Name______________________________

Address_____________________________

City/State/Zip______________________

Grades Taught_____________________________________

Mail to: Corporation for Public Broadcasting,
Office o f Education, 1111 Sixteenth Street NW, 
Washington, DC 20036.

m

For more information circle 5 on Product Information Card.



1800242-5465

A Fun Way for Kids to Learn 
Outside of the Classroom.

Reach out to parents in your community, so 
they can become more involved with their 
children’s education.

Let them know about the Learning Line— 
a toll-free number families can call for new 
learning tips every day.

The American Federation of Teachers 
Public Relations Department has flyers and 
bookmarks to send home with your students, 
posters to place at community centers, and 
telephone stickers to serve as handy 
reminders.

The American Federation o f Teachers
Public Relations Dept.

555 New Jersey Avenue, N.W.
Washington, D.C. 20001

Contact the Public Relations Department to receive an order form.
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Washington, DC 20001
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