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& : Abstract

g Among inquiry teachers. there are three distinct goals of their teaching. One group uses inquiry methods to
help students construct a given theory or set of principles. A second group uses inquiry methods to help students

-

M construct genuinely novel theones or principles. A third group uses inquiry methods to teach students how to pose

questions themselves in order to teach self-monitoring skills. The paper describes and gives examples of teachers

who pursue these different goals.
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/ Dafferent Goals of Inquiry Teaching
i Allan Collins

@; Inquiry teaching forces students to actively engage in anticulating theories and principles that are cntical to
- deep understanding of a domain. The knowledge acquired is not simply content, it is content that can be employed
_ﬂ in solving problems and making predictions. That is. inquiry teaching engages the student in using knowledge. so
B that it does not become "inert" knowledge like much of the wisdom received from books and lectures.
L
kS Among the teachers we have analyzed who use inquiry methods (Collins. 1977 Collins. Brown & Newmun.
” in press: Collins & Stevens, 1982, 1983), we have identified three distinct goals of their teachung. Some use inquiny
& methods to help students construct a theory or set of principles that is the teacher’'s own understanding of the
kY domain. A second group of teachers uses inguiry methods to help students construct genuinely novel theories or
!'1‘,:‘ principles that emerge from the dialogue. A third group of teachers uses inquiry methods to teach students how o
o ask themselves questions in order to teach "metacognitive” or self-monitoriny skills. In this paper. we will descnibe
i‘ teachers who pursue these different goals and how thev use inquiry methods to do so.

'ﬁ Teaching Principles or Theories

2 The most common goal of inquiny teachers is to force students to construct a particular principle or theory that
E‘: the teacher has in mind. To accomplish this. they pose problems or cases to students. and ask them to try to
; formulate general rules or theories that lead to the correct answers in a variety of problems.

For example. Max Beberman. a famous math teacher we studied (Collins & Stevens. 1982). tned to get

g? students to induce the rules for addition of real numbers by having students draw a line to the right on graph paper
- for each positive number and a line to the left for each negative number. Students quickly started using a shoricut:
H they added the positive numbers together, the negative numbers together and took the difference. They leamned a
; generalized procedure for adding real numbers. Later Beberman tried to get the students to formulate the rules for
f addition of real numbers, as shown in Table 1.

A
o Similarly in geography. as shown in Table 2. Richard Anderson (Collins. 1977) questioned a student about the
: relative temperatures in different places in North America to force the student to formulate and test the hypothesis
a that the average temperature of a place depends not just on the latitude. but also on the distance from the ocean (it
(A also depends on other factors. such as altitude. but these were not discussed). In our analysis (Collins 1977. Collins
5 & Stevens 1982). we characterized the questioning strategies teachers use in such dialogues in terms of production
.




Table 1

Excerpt from a Beberman dialogue
(annotated with strategies used in parenthesis)

I want to state a rule here which would tell somebody how to add
neganve numbers if they didn’t know how to do it before. Christine?
(Ask for rule formulation.)

SR
-

v
- .'
w

The absolute value-well-g plus b equals uh-negative-

.
rd

T Yes. what do we do when we try to do a problem like that?
Chnistine is on the right track. (Reward rule formulation.) What do
you actually do? Go ahead, Christine. (Ask for rule formulation.)

&=

S. You add the numbers of anthmetic 5 and 7. and then you-

| <)
-

I add the numbers of arithmetic 5 and 7: but how do I get the
numbers of anthmetic when I'm talking with pronumerals like this?
(Ask for generalization of factors.)

fiy ]
o~
'H'x S V/ell. you can substiiute.
e T But [ don’t want to talk about any special cases: | want to
& pe
‘ talk about all the cases at once. (Ask for generalization of
factors.)
('.'
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Table 2

Two production rules in the theory with examples
from an Anderson dialogue

Ask for relevant factors
If (1) there are either necessary or sufficient factors that have not
been identified,

then (2) ask the student for any relevant factors.

Example. (From Anderson, in Collins. 1977)
T. Which is likely to have the coldest winter days. Newfoundland or
Montana? (Entrapment into prediction based on insufficient factors--
in this case a secondary factor overrides a primary factor.)

S. Newfoundland.

T. Please give your reasons for answering New foundland. (Ask for
relevant factors.)

Ask for the formulation of a rule
If (1) one or more factors have been identified.

then (2) ask how the values of the factors are related to the value of
the dependent vanable.

Example. (from Anderson. in Collins, 1977)

T. Please try to be more precise (e.g., with respect to the effect of
latitude on temperature). Would you. for instance. say that if you
take any two places in the Northern Hemisphere. the one furthest south
has the colder winter temperatures? (Suggest the formulation of a rule.)

S. No I wouln't say that.

T. What would you say? (Ask for the formulation of a rule.)
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rules of the form. "If in situation x. ask questton y.” Examples of two of these production rules. together with

excerpts from the Anderson dialogue are shown in Table 2.

This kind of inquiry is very effective at getting students to construct theones that can be used to make
predictions. It even models for the students the kinds of questioning strategies scientists use to investigate a
problem. The students participate in a kind of guided discovery of principles and theories. But the students know
they are only rediscovering old principles. and that the teacher is withholding informaton in the dialogue. In this
sense, it is only a variation on the strategy of questioming students to see what they know. Furthermore. without
practicing the questioning strategies themselves. it is unlikely students will learn how to ask themselves the kinds of
questions the teacher is asking. So this kind of inquiry dialogue goes some way toward teaching students how 1o use

their knowledge to solve novel problems. but talls short of an ideal teaching strategy.

Teaching Theory Construction

Two teachers we studied (Collins & Stevens. 1982, 1983) clearly had a different goal in their questioning:
they were trying to teach students how to construct novel principles or theories on their own. They had no prior

theory they were trying to teach: only a set of constraints that a suitable principle or theory must meet.

One of these teachers. Eloise Waman. (Collins & Stevens, 1982) was teaching preschoolers principles of
moral education. In one of the teaching sessions we analyzed, the problem had arisen among the children that the
boys were monopolizing the blocks and the girls were not getting a chance to play with them. So Warman asked the
children to discuss what would be a fair rule that would allow the girls to play with the blocks. The resolution of the
problem is shown in Table 3. When the children asked her to suggest a rule. she refused. sayving she had tned and
that they had to come up with a fair rule themselves. After much discussion, when one of the boys suggested letting
the girls play with the blocks on two days. she reformulated this into a new rule that the boys could play with blocks
on two days and the girls on two days each week, and asked if that was fair. Thus. she was getting the children to

think about how different principles of assigning toys promoted fairness.

The other teacher we analyzed (Collins & Stevens. 1982) who emphasized theory construction was Professor
Roger Schank in teaching Artificial Intelligence. In the class we analyzed. the stated goal was to have the students
construct a taxonomy of possible kinds of plans. Typically. Schank encourages students to construct theones that

consist of a set of pnmitive elements. hke the chemical elements. Thus. he wanted a theory of everyday plans. that

consisted of the basic plan types from which all possible. more complex plans can be created.  When students
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Table 3

Excerpt from a Wamman Dialogue (G=girl, B=boy)

Do you think it should be all right that only one person should

get to make all the choices for who gets to play with blocks? Ordo
you think it should be something we all decide on? (Ask for
questioning of authority.)

I think it should be the teachers.

But why just the teachers? (Ask for questioning of authority.)

It doesn’t seem to work. We had an idea. We've been trying. (Point
out insufficiency of factors in rule.)

I've got one idea.

Oh. Gregg's got a good idea. (Reward rule formulation.)

The girls can play with the big blocks only on 2 days.

Hey, listen we come to school 4 days a week. If the girls play

with the big blocks on 2 days that gives the boys 2 other days to

play with blocks. Does that sound fair? (Restate rule. Ask if

rule is correct or incorrect--i.e.. fair or not.)

Yea' Yea!
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suggested plan types that were in his book. Schank objected, telling them they had to come up with a different set of

plan types, not the same one he had constructed. His emphasis was on creating a novel theory, not one that he knew
in advance. His role was that of a moderator: to set the general goals. to write down the different suggestions. to get
students to critique different solutions, to try to find redundancies or difficulties with the proposed typology. etc.
This was a first course in Artificial Intelligence: in later courses and research. the students were coached in setting

their own goals "nd critiquing their own solutions.

This kind of inquiry teaching emphasizes certain skills that the previous technique does not. In partcular. it
teaches students how to pose problems that can be solved. how to critique possible solutions. and how to recognize
an acceptable solution when it has been found. The process is more like scientific or artistic problem solving in the
real world. The teacher does not know what will be discovered: hence. he or she can exploit whatever ideas arise 1n
the discussion. The teacher can even act as a participant in idea creation or synthesis: the goal is to come up with
the best possible solution to a stated problem. In addition. the students perceive that something genuinely novel is

being constructed by the process: that they are participants in real problem solving.

Teaching Self-Questioning Skills

Another group of teachers we analyzed (Collins. Brown. & Newman. in press) went beyond modelling
question asking for students. to coaching students in actually posing questions themselves. Thus they used inquiry
metheds to teach students self-monitoring or “"metacognitive” skills. Their general method of teaching we call

“cognitive apprenticestup” (Collins, Brown. & Newman. in press).

One example is the Reciprocal Teaching method developed by Palincsar and Brown (1984) for teaching
reading to elementary school students. The basic method centers on modelling and coaching students in two
strategic skills: asking questions about a text and summarizing the text. A series of sessions with a poorer student
on asking questions is shown in Table 4. It is called Reciprocal Teaching because the teacher and students take
turns playing the role of teacher. At the beginning of the session, both the teacher and students read a paragraph
silently to themselves. Whoever is playing the role of teacher formulates . question about the paragraph. constructs
a summary, and makes a prediction or clarification if any come to mind. Initially. the teacher models this process.
but then each student takes a tum. When students first undertake the process. the teacher coaches them extensively
on how to construct good questions and summaries. offering prompts and critiquing their efforts. In this way. the

teacher provides scaffolding for the students. enabling them to take on whatever portion of the task they can. As the

students become more proficient. the teacher tums over more of the task to them. Formulating questions and

.-
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Table 4

The Acquisiton of Question-Asking by a Weak Seventh-Grade Student
Using Reciprocal Teaching (from Palincsar & Brown. 1984)

2y
'h-"; Dav !
- TEXT: The water moccasin, somewhat longer than the copperhead. is found in southeastem states. It lives in swampy
regions. It belongs, as do also the copperhead and the rattlesnakes, to a group of poinsonous snakes called pit vipers.
They have pits between their eyes and their nostrils which. because they are sensitive to heat, help the snakes tell them
o when they are near a warm-blooded animal. Another name for the water moccasin is “"cottonmouth.” This name comes
from the white lining of the snake's mouth.
e 1. C:  What is found in the southeastem snakes. also the copperhead.
f ¥ rattlesnakes. vipers--they have. I'm not doing this right.
2. T: All nght. Do you want to know about pit vipers? '
. {
t.; 3 C:  Yeah\
- 4 T:  What would be a good question about the pit vipers that starts
> with the word "why "
5. C:  (no response) r
g:ﬂ. 6.  T: How about. "Why are the snakes called pit vipers?”
7. C:  Why do they want to know that they are called pit vipers?
o
i 8 T: Try it again.
. 9. C:  Why do they. pit vipers in a pit?
s 10 T: How about. "Why do they call the snakes pit vipers?”
u 11.  C: Why do they call the snakes pit vipers?
Bt 12. T: There you go! Good for you.

a

Day 4:

=2

TEXT: Spinner’s mate 1s much smaller than she, and his body is dull brown. He spends most of his ime sitting at
one side of her web.

:’: 13. C: (No question)

- 14, T: What's this paragraph about?

:’ 1S. C: Spinner's mate. How do spinner’s mate...

’ 16. T: That's good. Keep going.

-i',, 17. C: How do spinner’s mate is smaller than.. How am I going
= to say that’
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18. T: Take your ime withit. You want to ask a question about
spinner’s mate and what he does. beginning with the word "how.”

19. C: How do they spend most of his time sitting?

20. T: You're very close. The question would be. "How does
spinner’s mate spend most of hus time?” Now, you ask it.

21.  C: How does spinner’s mate spend most of his time?
Day 7:

TEXT: Pethaps you are wondering where the lava and other volcanic products come from. Deep withun our earth
there are pockets of molten rock called magma. Forced upward in part by gas pressure, thus molten rock continually
tries to reach the surface. Eventually--by means of cracks in the crustal rocks or some similar zone of weakness--the
magma may break out of the ground. It then flows from the vent as lava, or spews skyward as dense clouds of lava
particles.

22,  C: How does the pressure from below pushes the mass of hot rock
against the operung? [s that it?

23, T: Notquite. Start your question with. "What happens when?"

24 C:  What happens when the pressure from below pushes the mass
of hot rock against the opening?

25.  T: Good foryou! Good job.
Day 11:

TEXT: One of the most interesting of the insect-eating plants is the Venus's flytrap. This plant lives in only one small
area of the world--the coastal marshes of North and South Carolina. The Venus's flytrap doesn’t look unusual. Its
habits, however, make it truly a plant wonder.

26. C:  What is the most interesting of the insect eating plants. and
where do the plants live at?

27. T: Two excellent questions! They are both clear and important
questions. Ask us one at a time now.

Day 15:

TEXT: Scientists also come to the South Pole to study the strange lights that glow overhead during the Antarctic
night. (It's a cold and lonely world for the few hardy people who "winter over” the polar night.) These "southem
lights” are caused by the Earth acting like a magnet on electrical particles in the air. They are clues that may help us
understand the Earth’s core and the upper edges of its blanket of air.

28. C: Why do scientists come to the south pole to study?

29. T: Excellent question' That is what this paragraph is all about.
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summarizing are important strategies for self-monitoring because they provide a basis for self-diaymosis: If you

[

cannot formulate a question or summarize a passage, then you do not understand it. By getting students to cntique
other students’ questions and summaries. it forces them to articulate why some questions or summaries are central to

the passage and others not.

As a second example. Professor Alan Schoenfeld (1983, 1985) tried to teach self-monitoring strategies for
solving mathematics problems to college students. His approach was first to model for the students how to use
different problem solving techniques (called heuristics). Then he would give the class problems to solve that
involved the same heunstic. Like S.i:ank. he would serve as moderator, soliciting possible solution techniques from
the students. getting them to evaluate which techniques are most likely to work. asking them to evaluate their
progress as they proceeded. Then he would have the students break up into groups to solve problems. and he would
go from group to group acting as a consultant. Typically he asked them three questions: (1) what they are dong. (2)
why they are doing it. and (3) how success in what they are doing would help them solve the problem. As the
course proceeded. students came to anticipate his questions by asking the questions of themselves. In this way he

turned the monitoring that he exercised in the class as a whole over to the students themselves.

Self questioning is critical to monitoring your understanding and your progress in probiem solving. Palincsar
and Brown. and Schoenfeld both focus on teaching students how to do self questioning. This is a twist on the usual
inquiry teaching model where the teacher asks all the questions. Here, the teacher starts out asking questions. but
then tries to tum the questioning over to the students, providing whatever scaffolding the students need to take over

the role of questioning. This kind of teaching is directly aimed at teaching students critical inquiry skills.

Conclusion

Inquiry teaching should be thought of as one of the teaching methods that the successtul teacher interweaves

with other methods. We think of it as a tool to be used within a more general "cognitive apprenticeship” (Collins.

Brown, & Newman. in press) where it plays two distinct roles: (1) to force students to articulate their knowledge as

strategies, principles. and theories that they can call upon in different contexts and (2) to teach students questuoning

skills so that they can leam new domuns or solve novel problems on their own.

Inquiry teaching fits nawrally into a more general philosophy of teaching knowledge in situated contexts. |
Leaming theories is not enough: one must leam when and how to use them. e.g.. how to make predictions, construct

and test hypotheses. etc. Too much of educanon is taught as abstract content. rather than usable knowledge.
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Furthermore, skill in question asking and problem finding (Getzels & Csikszentminhalyi. 1976: Scardamalia
& Bereiter, 1985) is critical to all problem solving in science and the arts. We suspect these are the most critical
skills students can leamn during their schooling, and that students vary widely in their native ability. But if students
can practice the skills of asking questions and posing problems for themselves under the apprenticeship of a skilled

teacher. then we think they can learn these critical skills.
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Dr. Phillip L. Ackerman
University of Minnesota
Department of Psychology
Minneapolis. MN 55485

Dr. Beth Adelson
Department of Computer Science
Tufts University
Medford. MA 02155

Dr. Robert Ahlers

Code N711

Human Factors Laboratory
Naval Training Systems Center
Orlando. FL 32813

Dr. Ed Aiken
Navy Personnel R&D Center
San Diego, CA 92152-6800

Dr. Robert Aiken

Temple University

School of Business Administration

Department of Computer and
Information Sciences

Philadelphia. PA 19122

Dr. James Algina
University of Florida
Gainesville, FL 32605

Dr. John Allen
Department of Psychology
George Mason University
4400 University Drive
Fairfax. VA 22030

Dr. William E. Alley
AFHRL/MOT
Brooks AFB, TX 78235

Dr. John R. Anderson
Department of Psychology
Carnegie-Mellon University
Pittsburgh, PA 15213

Dr Thomas H. Anderson

Center for the Study of Reading
174 Children' s Research Center
51 Gerty Drive

Champaign. [L 61820
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Dr. Steve Andriole

George Mason University

School of Information
Technology & Engineering

4400 University Drive

Fairfax, VA 22030

Technical Director. ARI
5001 Ei1senhower Avenue
Alexandria, VA 22333

Dr. Alan Baddeley
Medical Research Council
Applied Psychology Unit
15 Chaucer Road
Cambridge CB2 2EF
ENGLAND

Dr. Patricia Baggett
University of Colorado
Department of Psychology
Box 345

Boulder, CO 80309

Dr Eva L Baker

UCLA Center for the Study
of Evaluation

145 Moore Hall

University of California

Los Angeles, CA 90024

Dr Mervl S Beaker
Navy Personnel R&D Center
San Diego. CA 92152-6800

Dr Isaac Bejar
Educational Testing Service
Princeton. NJ 08450

Leo Beltracchi

United States Nuclear
Regulatory Commission

Washington DC 20555

Dr Mark H. Bickhard
University of Texas
EDB 504 ED Psych
Austin, TX 78712
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Dr. John Black
Teachers College
Columbia University
525 West 121st Street
New York, NY 10027

Dr. Arthur S. Blaiwes

Code NT11

Naval Training Systems Center
Orlando, FL 32813

Dr. Robert Blanchard
Navy Personnel R&D Center
San Diego, CA 92152-6800

Dr. R. Darrell Bock
University of Chicago
NORC

6030 South Ell1s
Chicago, IL 60637

Dr. Jef! Bonar

Learning R&D Center
University of Pittsburgh
Pittsburgh, PA 15260

Dr. Richard Braby
NTSC Code 10
Orlando., FL 32751

Dr. Jomills H. Braddock II
Center for the Social
Organization of Schools
The Johns Hopkins University
3505 North Charles Street
Baltimore, MD 21218

Dr. Robert Breaux

Code N-095R

Naval Training Systems Center
Orlando. FL 32813

Dr. Ann Brown

Center for the Study cf Reading
University of Illinois

51 Gerty Drive

Champaign. IL 61280

Commanding Officer
CAPT Lorin W. Brown
NROTC Un:t
Illino1s Institute of Technology
3300 S. Federal Street
Chicago, IL 60616~-3793

Dr. John S§. Brown

XEROX Palo Alto Research
Center

3333 Coyote Road

Palo Alto, CA 94304

Dr. John Bruer
The James S. McDonnell
Foundation
University Club Tower, Suite 1610
1034 South Brentwood Blvd.
St. Louis, MO 63117

Dr. Bruce Buchanan
Computer Science Department
Stanford University
Stanford, CA 94305

Dr Patricia A. Butler
OERI

555 New Jersey Ave NW
Washington, DC 20208

Dr. Tom Cafferty

Dept of Psychology
University of South Carolina
Columbia. SC 29208

Dr. Joseph C. Campione

Center for the Study of Reading
University of Illino1s

51 Gerty Drive

Champaign. IL 61820

Joanne Capper

Center for Research 1nto Practice
1718 Connecticut Ave., N W
Washington, DC 20009

Dr. Susan Carey

Harvard Graduate School! of
Education

337 Gutman Library

Appian Way

Cambridge., MA 02138
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Dr. Pat Carpenter
Carnegie-Mellon University
Department of Psychology
Pittsburgh, PA 15213

Dr. John M. Carroll

IBM Watson Research Center
User Interface Institute
P.O. Box 218

Yorktown Heights., NY 10598

LCDR Robert Carter
Office of the Chief
of Naval Operations
OP-01B
Pentagon
Washington, DC 20350-2000

Dr. Alphonse Chapan:s
8415 Bellona Lane
Suite 210

Buxton Towers
Baltimore, MD 21204

Dr Davida Charney

English Department

Penn State University
University Park. PaA 16802

Dr. Paul R. Chatelier
OUSDRE

Pentagon

Washington, DC 20350-2000

Dr. Michelene Chi
Learning R & D Center
University of Pittsburgh
3939 O 'Hara Street
Pittsburgh, PA 15213

Dr. L. J. Chmura
Computer Science and Systems
Code 7590

Information Technology Division

Naval Research Laboratory
Washington. DC 20375

Mr. Raymond E. Christal
AFHRL 'MOE
Brooks AFB, TX 78235

Dr. William Clancey

Stanford University
Knowledge Systems Laboratorv
701 Welch Road. Bldg C

Palo Alto. CA 94304

Dr Charles Clifton

Tobin Hall

Department of Psychology

University of
Massachusetts

Amherst, MA 01003

Dr. Allan M. Collins

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

Dr. Stanley Collyer

Office of Naval Technology
Code 222

800 N. Quincy Street
Arlington, VA 22217-5000

Dr. Lynn A. Cooper
Learning R&D Center
Universaity of Pittsburgh
3939 O Hara Street
Pittsburgh, PA 15213

LT Judy Crookshanks

Chief of Naval Operaticrns
OP-112G5

Washington. DC 20370-22C0

Phil Cunniff

Commanding Officer. Code 5.2
Naval Undersea Warfare Engir-=ring
Keyport, WA 98345

Dr Cary Czichoen

Intelligent Instructionsi -. -*ems
Texas Instruments Al Lab

P 0. Box 660245

Dallas, TX 75266

Brian Dallman
3400 TTW/TTGXS
Lowry AFB, CO 80230-5C2C
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Dr. Natalie Dehn
Department of Computer and
Information Science
University of Oregon

Eugene, OR 97403

Dr. Gerald F. Delong
Artifici1al Intelligence Group
Coordinated Science Laboratory
University of [llino1is

Urbana., IL 61801

Goery Delacote

Directeur de L i1nformatique
Scienti1fique et Technique

CNRS

15, Quai1 Anatole France

75700 Paris FRANCE

Dr. Thomas E. DeZern
Project Engineer, Al
General Dynamics

PO Box 748

Fort Worth, TX 76101

Dr. Andrea d:1 Sessa
University of California
School of Education
Tolman Hall

Berkeley, CA 34720

Dr R K Dismukes

Associ1ate Director for L:fe Sciences
AFOSR

Bolling AFB

Washington, DC 20332

Dr. Stephanie Doan

Code €021

Naval Air Development Center
Warminster., PA 18974-5C00

Defense Technical
Information Center
Cameron Station., Bldg S
Alexandria. VA 22314

Attn TC
(12 Copies)

Dr Thomas M. Duffy
Communications Design Center
Carnegie—Mellon University
Schenley Park

Pittsburgh. PA 15213

Dr. Richard Duran
University of Californ:a
Santa Barbara. CA 93106

Edward E. Eddowes

CNATRA N301

Naval Air Station

Corpus Christy, TX 784189

Dr John Ell:s
Navy Personnel R&D Center
San Diego. CA 92252

Dr Jeffrey Elman
University of California.
San Diego
Department of Linguistics. C-008
La Jolla, CA 92093

Dr Susan Emtretson
University of Kansas
Psychology Department
426 Fraser

Lawrence., KS 66045

Dr Randy Engle

Department of Psychology
University of South Carolina
Columbia, SC 29208

Dr Willism Epstein
University of Wisconsin

W J. Brogden Psychology Bldg
1202 W Johnson Street
Madison. W] 53706

ERIC Facility-Acquisitions
4833 Rugby Avenue
Bethesda., MD 20014

Dr K Anders Ericsson
Universi1ty of Colorado
Department of Psychology
Boulder. CO 80309
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Dr. Beatrice J. Farr
Army Research Institute
5001 Eisenhower Avenue
Alexandria, VA 22333

Dr. Marshall J Farr
Farr-Si1ght Co.

2520 North Vernon Street
Arlington. VA 22207

Dr. Paul Feltovich

Southern Illinois University
School of Medicine

Medical Education Department
P O Box 3926

Springfield. IL 62708

Mr. Wallace Feurzeig
Educational Technology
Bolt Beranek & Newman
10 Moulton St.
Cambridge. MA 02238

Dr. Gerhard Fischer
University of Colorado
Department of Computer Science
Boulder., CO 80309

J D Fletcher
9931 Corsica Street
Vienna VA 22180

Dr. Linda Flower
Carnegie-Mellon University
Department of English
Pittsburgh. PA 15213

Dr Kenneth D. Forbus
University of lllinots
Department of Computer Science
1304 West Springfield Avenue
Urbana., IL 61801

Dr Barbara A Fox
University of Colorade
Department of Linguistics
Boulder. CO 80309

Dr Carl H Frederiksen
McGill University

3700 McTavish Street
Montreal. Quebec H3A 1Y2
CANADA

Dr. John R. Frederiksen
Bolt Beranek & Newman
50 Moulton Street
Cambridge, MA 02138

Dr. Michael Genesereth
Stanford University
Computer Science Department
Stanford. CA 94305

Dr. Dedre Gentner
University of lllinois
Department of Psychology
603 E. Daniel St
Champaign, IL 61820

Lee Gladwin
Route 3 -- Box 225
Winchester, VA 22601

Dr. Robert Glaser
Learning Research

& Development Center
University of Pittsburgh
3939 O Hara Street
Pittsburgh, PA 15260

Dr Arthur M Glenberg
University of Wisconsin

W J Brogden Psvychology Bldg
1202 W Johnson Street
Madison. W] 53706

Dr Mervin D Glock
13 Stone Hall
Cornell University
Ithaca. NY 14853

Dr Sem Glucksberg
Department of Psychology
Princeton University
Princeton. NJ 08540

Dr Joseph Goguen

Computer Science Laboratory
SRl International

333 Ravenswood Avenue

Menlo Park. CA 94025

Dr Susan Gol!dman
University of Cali1fornia
Santa Barbara. CA 93108
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Dr. Daniel Gopher

Industrial Engineering
& Management

TECHNION

Hai1fa 32000

ISRAEL

Dr. Sherrie Gott
AFHRL/MODJ
Brooks AFB. TX 7B235

Jordan Grafman. Ph D.
2021 Lyttonsville Road
Silver Spring., MD 20910

Dr. Wayne Gray

Army Research Institute
5001 Ei1senhower Avenue
Alexandria. VA 22333

Dr. Bert Green

Johns Hopkins Uiiversity
Department of Psvclology
Charles & 34th Street
Baltimore, MD 21218

Dr James G Greeno
University of California
Berkeley. CA 94720

Prof Edward Haertel
School of Education
Stanford University
Stanford. CaA 94305

Dr. Henry M Halff
Halff Resources. Inc.
4918 33rd Road. North
Arlington, VA 22207

Janice Hart
Office of the Chief

of Naval Operations
OP-11HD
Department of the Navy
Washington. D ¢ 20350-2000

Mr William Hartung
PEAM Product Manager
Army Research Institute
5001 Eisenhower Avenue
Alexandria. VA 22333
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Dr. Wayne Harvey

Center for Learning Technology
Educational Development Center
55 Chapel Street

Newton. MA 02160

Prof. John R. Hayes
Carnegie-Mellon University
Department of Psychology
Schenley Park

Pittsburgh. PA 15213

Dr Barbara Hayes-Roth
Department of Computer Science
Stanford University

Stanford. CA 95305

Dr. Joan I Heller
505 Haddon Road
Qakland, CA 94606

Dr Shelly He'ler

Department of Electrical Engi-
neering & Computer Science

George Washington University

Washington DC 20052

Dr Jim Hollan
Intelligent Systems Group
Institute for

Cognitive Science (C-015)
UCSD
La Jolla. €A 82093

Dr Meli1ssa Holland

Army Research Institute for the
Behavioral end Social Sciences

5001 Ei1senhower Avenue

Alexandria VA 22333

Ms Julia & Hough

Lawrence Erlbaum Associates

6012 Greene Street

Philadeliph:a. PA 19144

Dr James Howard

Dept of Psvchology

Humen Performance Laboratory

Catholic "niversity of
America

wWashington DC 20064
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Dr. Earl Hunt

Department of Psychology
University of Washington
Seattle. WA 98105

Dr. Ed Hutchins
Intelligent Systems Group
Institute for

Cognitive Science (C-015)
UcCsD
La Jolla. CA 92093

Dr. Dillion Inouye
WICAT Education Institute
Provo, UT 84057

Dr. Alice Isen
Department of Psychology
University of Maryland
Catonsville, MD 21228

Dr. R. J. K. Jacob

Computer Science and Systems
Code:. 7590

Information Technology Division
Naval Research Laboratory
Washington. DC 20375

Dr. Zachary Jacobson

Bureau of Management Consulting
365 Laurier Avenue West

Ottawa. Ontari1o K1A 0S5

CANADA

Dr. Robert Jannarone
Department of Psvchology
University of South Carolina
Columbia, SC 29208

Dr. Claude Janvier

Directeur. CIRADE

Universite du Quebec a Montreal
P O. Box 8888, St A

Montreal. Quebec H3C 3P8

CANADA

Dr. Robin Jeffries
Hewlett-Packard Laboratories
P O Box 10490
Palo Alto. CA

94303-0971
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Margaret Jerome

c/o Dr. Peter Chandler
83. The Drive

Hove

Sussex

UNITED KINGDOM

Dr. Douglas H Jones
Thatcher Jones Associates
P.O. Box 6640

10 Trafalgar Court
Lawrenceville. NJ 08648

Dr Marcel]l Just
Carneg:e-Mellon University
Department of Psychology
Schenley Park

Pittsburgh. PA 15213

Dr. Ruth Kanfer
University of Minnesota
Department of Psychology
Elliott Hall

75 E River Road
Minneapoli1s. MN 55455

Dr Milton S Katz

Army Research Institute
5001 Eisenhower Avenue
Alexandria. VA 22333

Dr Dennis Kibler
University of California
Department of Information

and Computer Science
Irvine., CA 92717

Dr. David Kieres

University of Michigan
Technical Communication
College of Engineering

1223 E. Engineering Building
Ann Arbor, MI 48109

Dr. Peter Kincaid
Training Analyvsis

& Evaluation Group
Department of the Navy
Orlando. FL 32813
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Dr. Paula Kirk

Oakridge Associated Universities
University Programs Division
P.0. Box 117
Oakridge. TN 37831-0117
Dr. David Klahr
Carnegie-Mellon University
Department of Psychology
Schenley Park

Pittsburgh, PA 15213

Dr. Stephen Kosslyn
Harvard University

1236 Willi1am James Hall
33 Kirkland St.
Cambridge. MA 02138

Dr. Kenneth Kotovsky

Department of Psychology

Community College of
Allegheny County

800 Allegheny Avenue

Pittsburgh, PA 15233

Dr. Benjamin Kuipers

University of Texas at Austin
Department of Computer Sciences
T.S. Painter Hall 3. 28

Austin, TX 78712

Dr. Pat Langley
University of California
Department of Information

and Computer Science
Irvine. CA 92717

M. Diane Langston
Communications Design Center
Carnegie-Mellon University
Schenley Park

Pittsburgh, PA 15213

Dr. Jill Larkin
Carnegie-Mellon University
Department of Psychology
Pittsburgh, PA 15213

Dr R W Lawler

ARl 6 S 10

5001 Eisenhower Avenue
Alexandria, VA 22333-5600

Dr. Alan M. Lesgold
Learning Research and
Development Center
University of Pittsburgh
Pittsburgh. PA 15260

Dr. Jim Levin
Department of

Educational Psychology
210 Education Building
1310 South Sixth Street
Champaign., IL 61820-6990

Dr. John Levine

Learning R&D Center
University of Pittsburgh
Pittsburgh., PA 15260

Dr. Clayton Lew:s

Univers:ity of Colorado
Department of Computer Science
Campus Box 430

Boulder. CO 80309

Library
Naval War College
Newport. RI 02940

Library
Naval Treining Systems Center
Orlando. FL 32813

Dr. Charlotte Linde
Structural Sementics
P.O. Box 707

Palo Alto. CaA 94320

Dr. Marcia C. Linn
Lawrence Hall of Science
University of California
Berkeley, CA 94720

Dr. Frederic M Lord
Educational Testing Service
Princeton. NJ 08541

Dr Sendra P Marshall
Dept. of Psychology

San Diego State Lniversity
San Diego. CA 92182
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Dr. Richard E Mayer Dr. Williem Montague

Department of Psychology NPRDC Code 13
,:q University of California . San Diego. CA 92152-6800
>, Santa Barbara. CaA 93106

Dr. Randy Mumaw

Dr Jay McClelland Program Manager
. !! Department of Psychology Training Research Division
Carnegie-Mellon University HumRRO
. Pittsburgh, Pa 15213 1100 S Washington
W Alexandria., VA 22314
- Dr. Joe Mclachlan
Navy Personnel R&D Center Dr. Allen Munro
. San Diego, CA 92152-6800 Behavioral Technology
1 S Laboratories - USC
K Dr. James S. McMichael 1845 S Elena Ave. . 4th Floor
. Navy Personnel! Research Redondo Beach. CA 90277
£ . and Development Center
: ~ Code 05 Dr. T. Niblett
i Sean Diego., CA 92152 The Turing Institute
N 36 North Hanover Street
AN Dr. Barbara Means Glasgow G1 2AD. Scotland
Human Resources '"NITFD KINGDOM
.o Kesearch QOrganization
!i 1100 South Washington Dr. Richard E. Nisbett
® Alexandria, VA 22314 University of Michigan
s Institute for Social Research
N Dr. Arthur Melmed Room 5261
-0 U. S. Department of Education Ann Arbor. MI 48109
" 724 Brown
) ' Washington, DC 20208 Dr Mary Jo Nissen
. . University of Minnesota
v Dr. George A. Maller N218 Ellictt Hall
L .- Department of Psychology Minneapolis, MN 55455
i. Green Hall
P Princeton University Dr A F Norcio
Princeton, NJ 08540 Computer Science and Systems
t % Code 7590
.: > Dr. James R. Miller Informaticn Technology Divis.cn
o) MCC Nava] Research Laboratory
R 9430 Research Blvd. Washington. DC 20375
' : Echelon Building #1, Suite 23!
_ Austin. TX “87S9 Dr Donald A Norman
— Institute for Cognitive
s Dr. Mark Miller Science C-015
. Computer*Thought Corporation University of California, Sar 2.«
1721 West Plano Parkway La Jolla. California 92093
h Plano. TX 75075
N $§ Director. Training Laboratory
Dr Andrew R Molnar NPRDC (Code 05)
: e Scientific and Engineering San Diego. CA 92152-6800
4, é% Personnel and Education
z ! National Science Foundation
. Washington. DC 20550
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Director, Manpower and Personnel
Laboratory,

NPRDC (Code 06)
San Diego. CA 92152-6800

Director. Human Factors
& Organizational Systems Lab,
NPRDC (Code 07)

San Diego, CA 92152-6800

Library. NPRDC
Code P201L
San Diego. CA 82152-6800

Technical Director
Navy Personnel R&D Center
San Diego CA 92152-6800

Dr. Harold F O Neisl. Jr

School of Education -~ WPH 801

Department of Educational
Psychology & Technology

Un:versi'y of S.Lithern Ca ifornia

Los Angeles., CA 90089-0031

Dr Michael Oberiin

Naval Training Svstems Center
Code 711
Orlando. FL 32813-7100
Dr Stellan Ohlsson
Learning R & D Center
Universitv of Pittsburgh
3939 O Hare Street
Pittsburgh. PA 15213

Director. Research Programs,
Office of Nava]l Research

800 North Quincy Street

Arlington. VA 22217-5000

Office of Naval Research,.

Code 1133
800 N Qu:incy
Arlington. VA

Office of Naval Research.
Code 1142PS

800 N Quincy Street

Arlington. VA 22217-5000

Office of Nava] Research.
Code 1142CS

800 N. Quincy Street

Arlington, VA 22217-5000

(6 Copires)

Offi1ce of Naval Research,
Code 11R

800 N Quincy Street

Arlington, VA 22217-%000

Director. Technology Programs.
Office of Naval Research

Code 12

800 North Quincy Street

Arlington., VA 22217-5C30

Office of Naval Research.
Code 125

800 N. Quincy Street

Arlington, VA 22217-5000

Psychologist

Office of Naval Research
Branch Office, London

Box 39

FPO New York. NY 09510

Special Assistant for Mar:ne
Corps Matters,
ONR Code 00OMC
800 N Quincy 3t
Arlington. VA 2z

Psvchologis:t

Office of Naval] Research
Liaison Off.ce. Far East
APO San Francisco. CA 96503

Otfice of Nava] Research,
Resident Representat:ive
LUCSD

University c¢f California.
San Diego

La Jolla. Ca §2093-0001

Assistant for Planning MANTRAPIR:
OP 01B§6

Washington DC 20370
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Assistant for MPT Research, Dr Ray Perez
Development and Studies AR! (PERI-II)
S OP 01B7 ' 5001 Eisenhower Avenue
. Washington, DC 20370 Alexandria, VA 2233:
Dr. Judith Orasanu Dr. David N. Perkins
!5 Army Research Institute Educational Technology Center
‘ 5001 Eisenhower Av-nue 337 Gutman Library
\ Alexandria., VA 22333 Appian Way
Eh Cambridge. MA 02138
- CDR R. T. Parlette
Chief of Naval Operations Dr. Steven Pinker
E OP-112G Department of Psychology
2 Washington. DC  20370-2000 E10-018
M.IT T.
oy Dr James Paulson Cambridge. MA 02139
ib Department of Psychology
Portland State University Dr. Tjeerd Plomp
. P 0. Box 751 Twente University of Technology
- Portland. OR 97207 Department of Education )
) P.O. Box 217
Dr Douglas Pearse 7500 AF ENSCHEPE
. DC!EM THE NETHERLANDS
o Box 2000
Downsview, Ontario Dr. Martha Polson
- CANADA Department of Psychology
;: Campus Box 346
T Dr James W Pellegrino University of Colorado
University of California. Boulder, CO 80309
n Santa Barbara
Department of Psychology Dr Peter Polson
Santa Barbara. CA 92106 University of Colorado
" Department of Psvchology
s Dr Virginia E Pendergrass Boulder, CO 80309
< ~
Code 711
Naval Trasining Svstems Center Dr. Michael I Posner
;; Orlando, FL 32813-7100 Department of Neurology
R Washington University
Dr. Nancy Pennington Medical School
A University of Chicago St Louis. MO 63110
> Graduate School of Business
1101 E. 58th St Dr. Joseph Psotka j
. Chicago. IL 60637 ATTN. PERI-IC
v, Army Research Institute
‘- Military Assistent for Training and 5001 Eisenhower Ave
Personnel Technology. Alexandria, VA 22333
2 OUSD (R & E)
193 Room 3D129. The Pentagon Dr. Mark D  Reckase
Washington. DC 20301-3080 ACT ;
~, P. O. Box 168 ‘
. Jowa City. A 52243
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Dr. Lynne Reder

Department of Psychology
Carnegie-Mellon University
Schenley Park

Pittsburgh., PA 15213

Dr. Wesley Regian
AFHRL/MOD
Brooks AFB, TX 78235

Dr. Fred Re:f

Physics Department
University of Celiforn:a
Berkeley, CA 94720

Dr. Lauren Resnick
Learning R & D Center
University of Pittsburgh
3939 O 'Hara Street
Pittsburgh., PA 15213

Dr Gil Ricard

Mai1l Stop C04-14
Grumman Aerospace Corp.
Bethpage. NY 11714

Mark Richer
1041 Lake Street
San Francisco, CA 94118

dr Linda G Roberts
3cience. Education and
Transportation Program

Office of Technology Assessment
Congress of the United States

Washington. DC 20510

Dr Andrew M. Rose
American Institutes

for Research
1055 Thomas Jefferson St
Washington. DC 200C7T

Dr David Rumelhart

Center for Human
Information Processing

Univ. of Californ:ia

La Jolla. CA 952093
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Dr. James F. Sanford
Department of Psychology
George Mason University
4400 University Drive
Fairfax. VA 22030

Dr. Walter Schneider
Learning R&D Center
University of Pittsburgh
3939 0 'Hara Street
Pittsburgh. Pa 15260

Dr. Alan H. ‘Schoenfeld
University of California
Department of Education
Berkeley, CA 94720

Dr. Janet Schofield
Learning R&D Center
University of Pittsburgh
Pittsburgh., PA 15260

Karen A. Schriver
Department of English
Carnegie-Mellon University
Pittsburgh, PA 15213

Dr. Marc Sebrechts
Department of Psychology
Weslevan University
Middletown. CT 06475

Dr  Judith Segal

OERI

555 New Jersey Ave.. NW
Washington. DC 20208

Dr Colleen M Seifert
Intelligent Systems Group
Institute for

Cognitive Science (C-015%)
LCsSD
La Jolla. CA 92093

Dr Ramsay W Seilden
Assessment Center
CCsso

Suite 379

400 N Capitol. NW
Washington. DC 20001
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Dr. Valer:e Zhute
AFHRL/MOE
Brooks AFB, TX 78235

Dr Robert S. Siegler
Carnegie-Mellon Univers:ty
Department of Psychology
Schenley Park

Pittsburgh., PA 15213

Dr Zi1ta M Simut:s

Instructional Technology
Systems Area

ARI

5001 Eisenhower Avenue

Alexandria, VA 22333

Dr. H. Wallace Sinaiko
Manpower Research

and Advisory Services
Smithsonian Institution
801 North Pitt Street
Alexandria. VA 22314
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