consult with a peer, and it can lead to student realization that
there is a time for speculation—even incorrect speculation.

By asking more appropriate questions and asking them in
a logical sequence, it is possible to improve the quality of in-
class student interaction. Furthermore, such interaction comes
at a low cost, and it can improve both the self-esteem of the
students and their learning potential. In addition to asking
the right type of question, it is essential that wait-time be
used to allow students to formulate and work through their
responses. Wait-time one allows students enough time to
come up with an appropriate response, and wait-time two
allows students to prepare a response to other students re-
sponses; the result is a more student-centered classroom.

The instructor should use both student and peer evaluation
to help him realize the full potential of the results. By using
these simple techniques in the classroom, the quality of
instruction can increase dramatically.

ACKNOWLEDGMENTS:

I would like to thank Drs. Murhammer and Wiencek for
allowing me to practice these skills in their chemical engi-

neering classrooms. I would also like to thank Drs. Clough,
Penick, and Tillotson in science education for their guid-
ance.

REFERENCES

1. Elstgeest, Jos., Primary Science: Taking the Plunge, Chap
4., The Right Question at the Right Time, Heinemann Edu-
cational Books, Great Britain (1985)

2. Penick, John E., Linda W. Crow, and Ronald J. Bonnstetter,
“Questions are the Answer: A Logical Questioning Strategy
for Any Topic,” The Science Teacher, p. 27 (1996)

3. Abraham, M.R., “A Descriptive Instrument for Use in In-
vestigating Science Laboratories,” J. of Res. in Sci. Teach-
ing, 19, 155 (1982)

4. Schneider, L.S., and J.W. Renner, “Concrete and Formal
Teaching,” J. of Res. in Sci. Teaching, 17, 503 (1980)

5. Rowe, Mary Budd, “Wait-Time: Slowing Down May Be a
Way of Speeding Up,” J. of Teacher Ed., Jan-Feb (1986)

6. Mehrabian, A., Tactics of Social Influence, Prentice Hall,
Englewood Cliffs, NJ (1970)

7. Treffinger, D., “Guidelines for Encouraging Independence
and Self-Direction Among Gifted Students,” J. of Creative
Behavior, 12(1), 14 (1978)

8. Delbert, J., and W. Hoy, “Custodial High Schools and Self-
Actualization of Students,” Educational Res. Quart., 2, 2:24
(1977) O

new books )

Progress in Dairy Science, edited by C.J.C. Phillips; Oxford University
Press, 198 Madison Avenue, New York NY 10016; 417 pages, $110 (cloth)
(1996)

FORTRAN Programs for Chemical Process Design, Analysis, and Simu-
lation, by A. Kayode Coker; Gulf Publishing Company, Houston, TX
77252-2608; 854 pages (1995)

The Nuclear Fuel Cycle From Ore to Waste, edited by P.D. Wilson;
Oxford University Press, 198 Madison Avenue, New York NY 10016; 323
pages, $55 (1996)

Fluid Mechanics, by David Pnueli and Chaim Gutfinger; Cambridge
University Press, 40 West 20th St., New York NY 10011-4211: 482 pages,
$49.95 (hardback), $34.95 (paperback) (1997)

Alternative Fuels, by Sunggyu Lee; Taylor & Francis, 1900 Frost Road,
Suite 101, Briston PA 19007-1598; 485 pages, $79.95 (1996)

Green Technology and Design for the Environment, by Samir Billatos
and Nadia Basaly; Taylor & Francis, 1900 Frost Road, Suite 101, Briston
PA 19007-1598; 296 pages, $39.95 (1996)

Antioxidative Stabilization of Polymers, by Shlyapnikov, Kiryushkin,
and Mar’in; Taylor & Francis, 1900 Frost Road, Suite 101, Briston PA
19007-1598; 243 pages, $49.95 (1996)

Handbook on Bioethanol: Production and Utilization, edited by Charles
E. Wyman; Taylor & Francis, 1900 Frost Road, Suite 101, Briston PA
19007-1598; 424 pages, $89.95 (1996)

Environmental Technology Handbook, by James G. Speight; Taylor &
Francis, 1900 Frost Road, Suite 101, Briston PA 19007-1598; 302 pages,
$69.95 (1996)

Dispelling Chemical Engineering Myths, 3rd ed., by Trevor Kletz; Tay-
lor & Francis, 1900 Frost Road, Suite 101, Briston PA 19007-1598; 202
pages, $89.95 (1996)

Stereochemistry of Coordination Compounds, by Alexander von Zelewsky;
John Wiley & Sons, 605 Third Avenue, New York NY 10158; 254 pages,

Spring 1997

$34.95 (paperback) (1996)

Polymeric Systems, by 1. Prigogine and Stuart A. Rice; John Wiley &
Sons, 605 Third Avenue, New York NY 10158; 740 pages, $130 (1996)

Mathematical Methods for Scientists & Engineers: Linear & Nonlinear
Systems, by Peter B. Kahn; John Wiley & Sons, 605 Third Avenue, New
York NY 10158; 469 pages, $38 (paperback), $89.95 (cloth) (1996)

Corrosion of Stainless Steels, 2nd ed., by John Sedriks; John Wiley &
Sons, 605 Third Avenue, New York NY 10158; 437 pages, $69.95 (1996)

Surface Properties, edited by 1. Prigogine and Stuart A. Rice; John Wiley
& Sons, 605 Third Avenue, New York NY 10158; 432 pages, $95.00
(1996)

Immobilization of Enzymes and Cells, edited by Gordon F. Bickerstaff;
Humana Press, 999 Riverview Drive, Suite 208, Totowa, NJ 07512; 367
pages, $79.50 (1997)

Advances in Chemical Physics, by 1. Prigogine and Stuart A. Rice; John
Wiley & Sons, 605 Third Avenue, New York NY 10158; 330 pages, $125
(1996)

Patent Strategy for Researchers and Research Managers, by J. Jackson
Knight; John Wiley & Sons, 605 Third Avenue, New York NY 10158; 166
pages, $49.95 (1996)

The Surface Science of Metal Oxides, by V.E. Henrich and P.A. Cox;
Cambridge University Press, 40 West 20th Street, New York, NY 10011-
4211; 464 pages, $99.95 (hardback) $39.95 (paperback) (1996)

Numerical Methods for Engineers, by Santosh K. Gupta; Franklin Book
Co. Inc., 7804 Montgomery Ave., Elkins Park, PA 19117; 407 pages
(1995)

New Methods in Computational Quantum Mechanics, edited by I.
Prigogine and Stuart A. Rice: John Wiley & Sons, 605 Third Avenue, New
York NY 10158; 813 pages, $130 (1996)

137



