
share our efforts with those who are interested. In addition, 
we encourage anyone who has used these types of problems 
to share them with others. For those who are interested in 
other problem examples or have problems to share, please 
contact either Professor Marand or Professor Scott at Vir­
ginia Tech. 
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In the traditional approach to teaching science and engineering, 
the instructor presents formulas , algorithms, and illustrative prob­
lems and solutions in lectures and readings, then calls on the 
students to solve simi lar problems on homework assignments and 
tests. The unspoken assumption is that this approach wi ll somehow 
endow the students with the analytical, creative, and critical think­
ing ski lls necessary to function effectively as professionals in their 
fields. Regrettably, it usually doesn't work that way: problem­
solving skills (like all other skills) can only be effectively devel­
oped through training, practice, and feedback. 

Three paperback books designed to help students become better 
problem solvers have recently been published. How to Solve Prob­
lems, by Donald Searl, presents tips for setting up and solving 
elementary problems in freshman physics and engineering. Strate­
gies for Creative Problem Solving, by Scott Fogler and Steven 
LeBlanc, gives methods to define and solve realistic and challeng­
ing open-ended problems and evaluate the solutions. Problem­
Based Learning, by Donald Woods, is intended to help students 
develop a broad range of problem-solving, teamwork, and self­
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assessment ski lls. 

How to Solve Problems begins with general suggestions about 
class ifying equations, approaching homework and tests , working in 
groups and organizing and completi ng the solution of quantitative 
problems. It then provides detailed guidance on individual prob­
lem-solving steps-paraphrasing the problem statement, convert­
ing the statement and given data into diagrams and equations, 
doing the required math, checking the result, and writing out the 
solution in a way that makes it easy for the grader to see clearly 
both the final result and the procedure used to obtain it. The next­
to-last chapter suggests steps the student can take when unable to 
solve a problem, and the final chapter presents tips for the effective 
use of spreadsheets in problem solving. 

Scarl's book is well written and clearly aimed at students. It 
contains numerous examples and chapter-end exercises, most of 
which are drawn from e lementary mechanics, and a collection of 
twenty-five problems and worked-out sol utions in the author's 
suggested format. Many students (particularly sensors on the Myers­
Briggs Type Indicator) will welcome the detailed checklists pro­
vided for every step of the problem-solving process; other students 
and many professors (MBTI intuitors) may find the presentation 
excessively prescriptive and some of the suggested methods too 
busy (e.g., the student is instructed to write out al l relevant equa­
tions twice-first in their general forms and then again wi th known 
variable values substituted into them). Moreover, the inclusion of 
some chemistry problems and more varied engineering problems 
among the examples and exercises wou ld have made the book more 
useful for first- and second-year engineering curricula. Neverthe­
less, both students and instructors wi II find the book a good source 
of practical ideas for solving quantitative homework and test prob­
lems in basic science and engineering courses. 

Strategies of Creative Problem Solving, by Fogler and LeBlanc, 
is less concerned with well-defined, single-discipline, single-an­
swer problems than with realistic and complex problems that re­
quire creativity and critical evaluation of alternatives to arrive at an 
acceptable solution . The foundation of the suggested approach is 
the McMaster five-step problem-solving heuristic (define the real 
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may just replace watching television as a distraction that 
keeps people from really being educated. 

CHANGES IN TEACHING 

Key concerns are whether education is improving and 
what the professors are doing differently. Students who de­
velop hypertext presentations learn more about the topic 
they wish to teach and better appreciate the problems of 
devising good explanations. Students who learn from the 
presentations benefit because they can progress at an indi­
vidual pace, going fast when they wish and branching back 
when a concept needs reinforcement. The visual aids tend to 
be elegant compared to hasty sketches done in class. Our 
best presentations compare well with a lecture, although 
there is still room for improvement. 

If the evolution of teaching materials on the WWW makes 
lectures obsolete, there may be little future need for profes­
sors-but the professor's role can change. While it is not 

much fun or much of a challenge to give the same old 
elementary lecture year after year, we may finally have the 
time to develop first-rate laboratory courses with extensive 
computer interfacing and with programs that help collect 
and interpret data. The lectures that remain can be advanced 
and exciting, with the latest gleanings from research litera­
ture. Our most important role could well be guiding students 
through the glut of information on the Internet. 

It is too early to summarize since teaching with the WWW 
is still in its infancy. Our hypertext packages are far from 
finished, and they may never be. A little more of the flavor 
of chemical engineering computing at RPI can be gleaned 
from the teaching tips in Table 2. 
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problem, generate possible sol ution plans, decide on one, imple­
ment it, evaluate the solution). Many models and algorithms are 
suggested for implementing the steps, e.g., brainstorming tech­
niques developed by Osborn, Adams, and deBono, Kepner-Tregoe 
(KT) problem analysis to obtain a clear problem definition, KT 
decision analysis to choose the best solution from a number of 
alternatives, resource allocation tools like Gantt charts and critical 
path analysis, and a host of evaluation checklists. Each chapter 
concludes with a reference list and a set of exercises. The authors 
have also prepared eleven interactive computer modules that supple­
ment the text coverage of critical aspects of the proposed problem­
solving methodology. 

The book could have been dry to the point of unreadability if the 
authors had simply chronicled the recommended strategies. Fortu­
nately, they have done much more, making the text one that stu­
dents will actually read. Every suggested procedure is illustrated by 
case studies and anecdotes (some humorous) about disasters that 
can or did result from failure to adopt a systematic problem-solving 
strategy. The typographical layout is rich in visual content-high­
lighted boxes, marginal notes, and clever hand-drawn sketches. 
Some of the exercises in early chapters may strike some students 
and professors as too "touchy-feely" (like "Choose three of the 
habits of highly effective people and explain how you will practice 
them during the coming weeks"), but most are ingenious puzzles­
familiar crises (like having your car break down on the way to an 
important appointment), brainstorming exercises, logical brain teas­
ers, and real industrial problems. In fact, the examples and chapter­
end exercises alone justify the cost of the book, being both enter­
taining and potentially valuable sources of problem material for 
many engineering courses. 

The third book, Woods ' Problem-Based Leaming, is addressed 
to students in a class built around problem sets or case study 
analyses done by largely self-directed and self-assessed student 
teams. The book summarizes the instructional features , difficulties, 
and benefits of the PBL approach and provides tips for developing 
the problem-solving, independent and interdependent learning, and 
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self-assessment skills that the approach is designed to foster. An 
instructor's guide and a 26-minute videotape are available from the 
author. 

The book is a lot like its author. Don Woods probably knows 
more about teaching and assessing problem-solving skills than 
anyone else in the world, and he is generous about sharing his 
expertise. As anyone who has ever gotten into conversation with 
him knows, ideas about teaching methods and assessment devices 
come pouring out of him like water from a dam release, leaving the 
listener scrambling to retain a fraction of the ideas and wishing for 
a tape recorder. The book is similar-a dense forest of elaborate 
concept maps, checklists, rules-of-thumb, and tabular comparisons 
of different learning and problem solving and information process­
ing styles. I cannot imagine many students actually reading all this 
material. Moreover, the examples are few and very general (e.g., a 
detective puzzle about a jewel robbery) and will do little to help 
students relate the text material to their own lives and career inter­
ests or to apply them in their own disciplines. 

On the other hand, the book's wealth of material makes it a 
valuable reference for instructors using some form of problem­
based learning or any active or cooperative learning techniques in 
their classes. It offers an insightful analysis of why some students 
are likely to resist any nontraditional teaching method and gives 
explanations, motivating messages, checklists, exercises, assess­
ment instruments, and an exhaustive list of references for each of a 
broad assortment of problem-solving, critical thinking, and inter­
personal skills. 

Taken collectively, Scarl' s practical tips for solving basic prob­
lems, Fogler and LeBlanc's strategies for attacking more sophisti­
cated problems and their splendid collection of real-world ex­
amples and exercises, and Woods' compilation of barriers to skill 
development and methods to overcome them provide all the tools 
instructors might ever need to convert their students into confident 
and creative problem solvers and engineers. I recommend these 
three books as valuable additions to any engineering professor's 
bookshelf. • 
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