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"What any person In the world can learn,
almost all persons can learn if provided
with appropriate prior and current condi-
tions of learning."

Ben Amin Bloom. 1978

Bloom's conclusion Is not the result of idle speculation.
It comes from a careful analysis of the theory and practice
of educational programs. In fact, Bloom found the evidence
so powerful that he went on to assert that about 95% of the
school population could learn most anything under the ap-
propriate conditions. As teachers we agree with Bloom, but
we also recognize the problems of creating "appropriate
prior and current conditions." The creation of these condi-
tions Is not impossiblebut It does take time, resources.
and a systematic effort. We hope you will find this guidebook
a useful resource In this effort.

While the guidebook is primarily about Guided Design, it
Is also about systematic approaches to instruction. In this
Prologue we want to discuss four areas that provide a
background to the patterns of Parts I and II of the
guidebook:

We will look at how Bloom has mapped the shifts In
prevailing American instructional philosophy. This
evolution has brought us to a point where systematic
approaches to the design of instruction have produc-
ed significant and demonstrable gains In mastery
learning.
We will examine Patricia Cross analysis of five
characteristics of educational systems that foster
mastery In instruction.
From this analysis we will describe briefly three ap-
proaches to instruction that have embodied Cross'
characteristics: Postlethwairs Audio-Tutorial (A-T).
lieller's Personalized System of instruction (PSI), and
Wales' Guided Design.

131
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Finally, we will look at A-T. PSI, and Guided Design
systems and show how they share common patterns.
In so doing, we want to Illustrate that regardless of
the instructional system you may be using. many of
the patterns we describe in the guidebook will be
useful to you. From these examples, we hope to show
how you might use these patterns In your own ap-
proach to an instructional system.

Philosophies of Instruction
In Human Characteristics and School Learning. Bloom rais-

ed serious questions about schooling in our society. tie
argues that the main import of his work "Is that human
nature is not the barrier to educational and cultural develop-
ment that philosophers, politicians, social scientists, and
educators have frequently alleged.- For Bloom, what is im-
portant in educational and cultural development is the
quality of the conditions that surround school learning.
Bloom documents the evolution of educational research and
practice that has led to his assertion that mastery In learn-
ing Is a realistic goal.

GOOD AND POOR LEARNERS
Bloom sensed that the first dominant philosophy of in-

struction was that "there are good learners and there are
poor learners." This view of education Is typified by the nor-
mal curvelearning ability was distributed In a statistical-
ly normal manner, and that learning abilities would remain
stable throughout one's life. It was believed that good
learners could learn complex material and that poor
learners would learn only the simplest and most concrete
skills. The consequences of this assumption are clearthere
is little that the schools can do about learning ability.
Whether these differences are due to genetics or environ-
ment, the role of the schools Is to constantly weed out poor
students while encouraging and channeling the better ones.

FAST AND SLOW LEARNERS
The next philosophy to emerge was that "there are faster

and there are slower learners." Spurred on by John Carroll's
work In the early sixties, educators argued that learners dif-
fered In their rate of learning. This philosophy held that
most learners could achieve mastery of a subject provided
the learner was given sufficient time and help when need-
ed. In this situation, Carroll suggested that if all students
were given the same amount of time to learn a subject, then

14



mastery would be normally distributed. However. if instruc-
tion and time constraints were adapted to student needs.
then achievement would no longer be normally distributed,
but rather, skewed toward the upper end of the.distribution.

MASTERY LEARNING
Today. Bloom would argue that "most students become

very similar with regard to learning ability, rate of learning,
and motivation for further learning when provided with
favorable learning conditions." This position Is the result
of continued research In the field that asserts that "learn-
ing characteristics such as good-poor and fast-slow are
alterable by appropriate school conditions: that under ap-
propriate conditions almost all can learn whatever the
schools have to teach. It indicates that special and very
favorable conditions may be needed at some stages of learn-
ing, but that over time these conditions may gradually be
discarded." What then, are some of these conditions for
learning?

Fostering Plastery
In Accent on Learning (1976) Patricia Cross argues that

"the individualization of teaming lies at the heart of the in-
structional revolution." individualization in learning
systems can be Implemented using a number of strategies,
e.g.. PSI. A-T. CAI. Regardless of the strategy used, effective
instructional systems have certain characteristics that
foster mastery in learning. Cross five characteristics are:
specificity in goals, modularization of lesson units, activi-
ty in learning, self-pacing of instruction, and feedback on
performance.

SPECIFICITY IN GOALS
The old axiom "If you don't know where you are going.

how will you know when you have arrived?" applies to in-
structional systems. We often say we want the student "to
understand." but this often induces ambiguity in our in-
struction. How do we know when someone "understands?"
Goals need not be formulated using a stilted and inflexible
format, but there does appear to be strong evidence that
If a learner knows explicitly what is expected then learning
will increase.
MODULARIZATION OF LESSON UNITS

With a precise statement of the course goals, one can then
begin to organize the instruction. One of the more impor-

15 t
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tint characteristics of successful instrucUonal systems Is
that they tend to organize the content into lesson units that
emphasize one concept at a time. These units can be
developed and delivered via single lectures, self-instruction
packages. computer based instruction, or any number of
other vehicles. What Is important for their success is the tac-
tic of presenting single concepts or a group of tightly related
concepts at the same time; concepts directly linked to the
goals statement for the particular unit being covered.

ACTIVITY IN LEARNING
Given a clear statement of goals and their associated

modularization, the focus is now on the learning activities
themselves. effective instructional systems emphasize ac-
tive rather than passive involvement in learning. As con-
trasted with the stereotypical lecture session, Individualiz-
ed mastery approaches will expect the learner to assume
active involvement in the class. The teacher is no longer
responsible for pouring knowledge into waiting vessels.
Rather the "teacher assumes the role of manager; he or she
prepares materials, diagnoses, prescribes, motivates, and
serves as a resource for the student. The emphasis is on
learning rather than teaching." Students are given oppor-
tunities that challenge them to behave as professionals in
the discipline would when faced with a problem . . . and in
so acting as a professional, they also learn as one.

SELF-PACING OF INSTRUCTION
We all recognize that individuals differ. People wear dif-

ferent clothes, drive different cars, have different ideas.
Despite this daily recognition of individual differences.
much of teaching Is based on a lockstep presentation of
content. Thus students who have mastered material can be
found sitting bored while those who don't understand what
Is being taught may be panic-stricken.

exemplary instructional systems recognize this difference
and allow learners to progress at their own pace. To be sure,
there are often practical limits to how much Ume a student
can spend with a given unit of material; but strategies as
simple as recording a lecture can often allow a learner to
master material that would normally have been lost in a
lockstep process. Of course, there are more sophisticated
approaches to selfpaing, but the concept is still the
same"not only do individuals differ from one another, but
most of us differ from time to time and from task to task

1 6



In our own learning efficiency." And by allowing each
learner to control the pace of instruction, we can increase
learning.

FEEDBACK OM PERFORMANCE
"Any questions?" That common interrogatory peppers

most of our educational lives. The equally common silence
also follows that question. Prom our past experiences we
often know which concepts are particularly difficult and
need further clarification. We also know that when we ask
if there are any questions, we are more likely to receive
blank stares than questions on the content When the
students fall the Item, at masse, on the exam we can ex-
pect to hear that "It made sense at the time." Lots of prac-
tice and feedback on that practice is the antidote to this
problem. Students often don't know if they know until they
have had a chance to apply their knowledge. Practice and
feedback systems are a critical part of any effective teaching
strategy. They can be as simple as specific content clues-
tions asked during the course of a class or as Intricate as
detailed branching computer programs In a CAI course.

These principles are not ethereal constructs that are im-
possible to implement in the classroom. Nor does one need
thousands of dollars In order to create a system that incor-
porates these principles. There are, In fact, three such
established instructor based (as opposed to computer bas-
ed) instructional strategies that have been implemented in
the classroom. In the next section we will describe these ap-
proaches: Audio-Tutorial, the Personalized System of In-
struction, and Guided Design.

Instructional Strategies
That Work

The three instructional strategies that we want to discuss
come from different roots but share many commonalities.
Postlethwalt's training is that of a botanist, Keller. a
psychologist, and Wales, a chemical engineer. The A-T ap-
proach Is the oldest (begun In 1961) followed by PSI (1968)
and Guided Design (1969). These are not instructional
panaceas for they do have their weaknesses, but their
strengths far outweigh their liabilities.

THE AUDIO-TUTORIAL APPROACH
Postiethwalt (1972) began with the assumption "that the

best learning situation is the 'teacher on one end of the log
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and the student on the other.' " The purpose of the AT
system Is to simulate this setting. Thus Postiethwalt em-
phasizes "tutoriar in describing his system. An AT course
is characterized by the following aspects:

illnIcourses. COMIC content Is typically organized
into units called minicourses. each minicourse has
a specific set of goals and test procedures.
independent Study Sesslons aSS). Audio-tutorial pro-
grams are placed in a learning center where students
can come at their convenience. At the center they
first pick up announcements, unit objectives .
reading assignments. and any other materials reed-
ed for study. They then proceed to an A-f carrel
where they are guided through the lesson via an
audiotape. This simulation of the one-toone tutorial
allows the student to proceed at his or her wn pace
stopping as desired to use additional references,
equipment or seek peer or instructor help. Students
can skip material already known or review difficult
material as often as desired.
Oeneral Assembly Session (OM). This session is
scheduled on a weekly basis and is the only large
group meeting In the course. OAS activities include
an occasional lecture, special films or 6emonstra-
tions, msjor exams, or any other activity that can
be done most efficiently and effectively with a large
group. Attendance is only required for certain
spedal events. All presentations are limited to 30
minutes. with the final half of the class period used
by the student to make a written summary of the
presentation.
Small Assembly Session (US). This session involves
eight to ten students and an instsuctor. it is held
weekly for approximately 30 minutes. The primasy
purpose of the session is to exploit the prindpie that
-one really learns a subject when one is required to
teach It." each student is expected to practice giv-
ing a short lecture about each of the concepts
covered in the133. The instructor leads the group by
presenting topics (objectives) in the sequence pro-
grammed for in the IS& Students are selected on a
random basis to Ole a mini-lecture or otherwise
demonstrate the skills of an objective to the rest of
the group. After a presentation is completed other

18



students may elaborate or correct what was
presented. Additional points can be earned through
these comments. Students can never be certain
which objective they will need to address, thus en-
couraging them to master all. On occasion, the in-
structor may also wish to use a written quiz to assess
mastery.
Cradim. Grades aft usually assigned as a function
of demonstrating mastery for a specified number of
mini-courses. By mastering the minimal level of
skills the student earns a "C." Additional activities
are available for which points are awarded. with a
certain number of points needed to earn 'Tr or "A.-

PERSONALIZED SYSTEM or INSTRUCTION
Keller (1966) presented an instructional method rooted

In learning theory. Ills strategy was based on the mastety
of individual units through self.pacing and feedback
systems. Keller summarized his teaching system as encom-
passing the following features:

Unit perfection. Students arc expected to master
each unit before proceeding to the next unit. To aid
learning the instructor must take several steps: II
Content must be broken into manageable units ap-
propriate to the student's entry level skills. 2) Each
unit must build on the next, 31 Each unit contains
a study guide with behavioral oldectives for that
unit, 4) instructional metalsl is taken from, or
adapted from, books, slides, articles, tapes. etc.:
though typically the material is print based in con-
trast to the A-T approach.
Self-pacing. Students read the unit materials and In-
teract with others as they feel neceswy to master
the unit objectives, The amount of time spent on a
given unit is, ultimately, an individual decision.
Lectures. Lectures and demonstrations are Intend-
ed to serve as motivational tools. Lectures In PSI
systems have come under examination from a
number of perspectives. PSI lectures are heid less Ire
queenly than /VT lectures and many studies have
shown that students view these lectures as minor
aids in the turning process-though there seems to
be an affective need to maintain student-professor
contact and interaction that the large group lecture
still serves.

9
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Repeated testing There ate multiple tests for each
unit. A student is not penalized for failing a test for
a given unit. Tests are scored immediately, and the
students are provided with feedback on thdr perfor-
mance. A student is gtven a number oloppottimilles
to demonstrate mastery of the content and may con-
tinue study and testing until mastery for a unit is
demonstrated.
Proctors. Tests are administered by proctors who ate
usually other students from the coutse who have
mastered the material or Who have already taSen the
mune. The proctors give the test takers feedback
on thdr perfermance and adVise them regatding ad-
ditional work when necessary. The proctors are such
an important component of the PM proms. that
Mier kids it is these student peers who snake the
system a "personallnA" one.
Grading Typically a student can earn a grade of ''C"
by demonstrating mastery of each of the course
units. Oracles of "A" and "5" are often determined
by Wm work or Imams that assign point values .
respectively, for work completed or exam scores.

Tor Wet A4 and PSI, there have been cdtidsms
that they emphasize mastery of the subject matter
over more analytical skills. We feel that neither
system in and of itself ptohibits the devdopment of
more intaectuat sitUls; however, the history of these
movements has been such that 0i:tient mastery has
been an emphasized goal. An approach that ad-
dresses both content mastety and higher order
thinking skills. specifically probtem solving has
been devdoped and dcsaves further examination.

GU1DZD DESIGN
Irides (1077) developed the Guided Design appmach with

the objectne of helping students to become ''adoptilve,
creative. independent people." tle teasoned that Odom
students coold reach that goat, they would have to obtain
three different types of skins; knowiedge, decisioninaking
and values Traditional teaching and even the other
methods discussed here, typically concentrate on only the
first. knowledge. In order tor students to learn decision-
making Ants and value skills a completely new educational
system must be designed.

20



Knowledge Oath can be teamed throw* the course con-
tent metals', which can be transmitted Guam% a number
of ways. IndudIng kchnes, andiotutodats. etc. flowever,
decision-making skilh can be learned only by follovAng the
steps of a °Voider" or mentor as that person makes deci-
sions to solve unstnichned, open-ended Fabians. TheStu-
dent must practice applying these dedslon-making steps
to plogressively more difficult problems. The mentor must
be available at each step of the process to point out mots
or answer questions. It is also most helpful to the student
if feedback can be Oven at cads step to -show how un
perienced decisionenaker might have perfomied thatstep .

likewise. value Odds. or the ability to Wilke one's value
system and to appreciate the value systems of *Mem Its
something that Is best learned through practice. Since one
is best introduced to other propie's value systems by In-
teracting with othets, this skill Is best obtained by working
with others on ptoblents that requite the espildt considers-
lion of each persons value system.

To achieve the ends described above, the Guided Design
methodology uses the following approach;

Independent Saud* Rather than spending class time
teaching knowiedge, students Seam the course con-
tent manial outside ordain from titogrammed in-
struction materials, audioiutorial lectures,or a tea-
book supplemented by teadting notes. Studentsare
;Own specific content-perfomtance objectives for
ado set of material.
&nail Groups ;lost realivadd dedslonenaking Is
done in a group setting. Thetefore. students we
organized Into groups of 44 to apply their
knowledge skills In oohing unstruchated. open-
ended problems. These problems tequila students
to follow a pot:scribed sequence ot decision-making
steps, using their value systems in Om process. In
general. all class time Is spent working in these
groups on dedsonenaking projects.
Guided Design Psojects. Each pmject is designed so
thot students must apply the course content
material that they havejust learned. thug creating
a need for their knowledge skills. The project. pro-
ceed in an insttuction feedback format with each
instnictien usually corresponding to a step of the
Guided (*Agin dedslon-making process. After a

11
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grow has acted on an htstsuctied Its members ate
given feedback *mikados hors an esperieneed
dedsion.asaker might have performed that step.
This kedtock does not represent a 'correcir answer,
but provides guidance and Indicates some other
possible ways the students cartel have petformed the
InstsuCtion,

Cach project (apices that the students develop a
float detailed solution to the problem, which Is
usually presented in either an oral or smitten swat,
tottich is graded,
torstructoras modd and swerston Mew than see**
only as a transmkter of knowledge, the instructor
in a Oulded DesIgn course must also act as model
and mentor. Ile or she must help to gulde students
through the decisioninaktra process and show
them how a peofessional applies both knowledge and
values In solving teal problems,
Competoterbased testing Because knowledge at
content material is required in order to solve the
Oulded Design projects and to sham duties in a
woup, a competencrbased approoch to testing is
usually talon. Tests ate thus developed from the per.
formance objectives established for the independent
study mate:dal
Orastestg. Grades are usually based on both test
saxes and grades assigved to project reports. Tests
may cover either content material or decisions
making skills or both. The major portion of the
course grade is generally based on project report
grades.

Patterns
While we plesented only brief descriptions of A.T, Mt, and

Guided Design you piebebly had no troubte identifying cep
tain themes to each of these instructional systems, In fact,
they all pousese, at some minimum levet, the five
characteristics for Indhildualleed syetems that Csoss
described: goal wealthy small lesson unItx activity in
learning seltpacing In Instnrction, and feedbock on per-
formance, If you are &signing an instsuctional system us.
Ing any of these strategies, or creating your own valiant,
you will soon find thot you need more Informotion *bout
each of these components. In addition, you will probably
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PART I

PLANNING FOR GUIDED
DESIGN
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CHAPTER I

ORGANIZING THE
COURSE CONTENT
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Introduction
Most instructors have thought about the structure or their

courses and how all the parts fit, or don't fit together, but
few have never really analyzed the whole. SInce most of us
use a text, we tend to follow the author's organizatlon and
only occasionally rearrange sections or chapters. Use of a
text can often lead to a sense of dIssatisfactIon, but with
no real notion of how to really reorganlze the materlal.

An alternative approach Is to create a course map or
hlerarchy. Do Ins so will force you to look at what you want
the students to learn and how all the parts of the course
fit together. Using a hlerarchlcal analysls the course can be
planned to form a unified whole. Students will progress in
a logical sequence from one toplc to another. The materlal
flows smoothly and builds upon itself. Students can quIck-
ly see that one unit is Important because the next will bulld
on It. And finally, a complete analysis will enable you to pin-
point the placement of the Guided Design projects so that
they tie together the Instructional units, reinforclng both
the content Itself and an understandlng of how the separate
components are linked together.
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HIERARCHICAL ANALYSIS
Learning theorists have found that many learning goals

can be thought of as hierarchical in nature. Le., subordinate
skills arc prerequisites to the final task. More specifically.
some of the assumptions of this approach arcs

A final goal can be analyzed into component skills
that are quite distinct from each other.
The component shills are mediators of the final goal,
1,c,, mastery of a lower level skill Is necessary to
achieve the next level of performance; non-mastery
significantly reduces thc probability that the next
level task will be mastered.

figure 1.1 is an illustration of the relationship of the com-
ponents that mediate a final goal.

ICourse Goal 1

Figure 1.1. Hierarchical relationship or skills to course
goal.

figure 1.2 illustrate., a relationship where the three com-
ponents have been further analyzed and additional com-
ponents have been identified.

I rINAL GOAL I

Figure 1.2. extended hierarchical analysis.
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In this example, Skills 1 & 2 would need to be taught
before teaching Skill 3. Skills 4. 5, & 0 would likewise need
to be taught before Skill 7, skilix LI & 0 before 10. and 10
& 11 before 12.

Depending on how a course was organized one might also
need to proceed from left to right. I.e., Skill 3 to be mastered
before Skill 0, both of which to be mastered before Skill 2.
tiowever. In other situations the left to right ordering would
not be critical and one could teach Skills 3. 7, and 12 In any
order,

it is important to note that the application of the tiler-
archical analysis procedures does not guarantee an effec-
live seqwmcing of units within the course; rather it pro-
duces a hypothesized sequence that may succeed. A hierar-
chical analysis is a "best guess" sequence that is open to
empirical validation. however, a variety of studies (coup
ed with our own eiriences) Indicate that the hierarchical
approach Is probably the most effective way to begin the
planning of your course.

Creating the Hierarchy
Conceptually, the creation of the hierarchy is a response

to a single question asked over and over after each answer.
The Question is:

What must the learner be able to do if told to perform
a task, but has been given no specific training In the
task?

Practically. to answer The Question, we recommend the
following procedures:

rind a room with a large table or bulletin board.
Secure a package of index cards.
On thc first index card write down your overall goal
for the course.
Ask yourself The Question.
Write down each answer to The Question (there Is
usually more than one answer at this stage of
analysis) on an individual index card and center
these cards horizontally under the first index card.

20 29'



Take what appears to be the easiest topic to analyze
from among each of the cards in step five and ask
yourself The Question, Place the cards that answer
The Question horizontally under the appropriate
card.
Take what appears to be the easiest topic to analyze
from among each of the cards in step slx and ask
yourself The Question. Place the cards that answer
The Question horizontally under the appropriate
card.
Continue this process until you have reached a point
where the students may begin instruction with their
present skills.
Repeat steps six through eight until the hierarchy
is completed for each of the cards identified In step
five.
After the first draft of the hierarchy, carefully copy
the hierarchy if you can't leave it on the wall or the
table.
Porget the whole experlence for at lens 24 hours.
Ask someone with good analytical MU. o meet with
you for an hour and a half. Take them to the room,
explain what you are trylng to do. and then show
them the hierarchy you have created. Ask them to
react to your analysis. (At this stage you will pro-
bably need to move the index cards around as new
perspectives ebb and flow. You may also discard or
add new cards.)
Save this hierarchy and use it to create the first draft
of your course. Figure 1.3 summarizes this process.
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Write down overall
goal for the COUCH

Ask yourself Tlie QUE5TIO111
What must a learner know or

be able In do In order to
do this?

r--I

Write each answer on a
separMe index card

and center under the
preceding card.

Arc any
cards remaining

that list skills or knowledgo
students do not have upon

entering your course?

Yes

Select the remaining card(s)
that has an item that appears

easiest to analyze or that
should logically come next.

STOP

figure 1.3. Summary of procedures for creating the
hierarchy.
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Hierarchy examples
We have found that esamples of this proms are useful

In understanding the approach. Listed below are three
hierarchical analyses, The first two were developed for an
entire COMIC the last one for a portion of a course.

PRODUCTION-OPeRATIONS mAriAtieriewr
This COIMW is a three credit courIK servhig approximate,

ly 230 students 4 semester. This COMM is 4 requiremget
for many business majors end Introduces them to pro,
cedurte used to plan, schedule, and control the production
of goods or services, It is by nature a very quantitative

On the first Index card we wrote the overall goal of the
colirbet

Students will be able In formulate a production plan
for a productiotvoperations management problem
(Step 3).

We asked The Question (Step 4) and wrote down the
answers to this question on three separate index cards (Step
3). These cards weret

be able to forecast demand for a product or service.
lie able to calculate the optimal level of workforce
to meet the demand.
be able to calculate the optimal inventory to meet
demand.

In this case, there Is a logical sequence to the way that
these activities are performed in practice. That Is a demand
forecast is usually developed before the other two. Thus, we
beam with tome/rating. and asked The Question, We wrote
the answers to this question on three separate index cards
(Step 6). These cards were

de able to calculate a moving average.
be able to apply exponential smoothing.
ISe able to calculate a regression equoton.

In this case, there was a relationship between 1 and 2 in
that exponential smoothing Is a variation of a moving
average. Thus we started with moving average as the easiest
component to analyte and asked The Question. We wrote
the answers to this question on two separate index cards
(Step 7). These cards were:

ISe able to calculate a simple moving average.
be able to calculate a weighted moving average.
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From this list, we saw that both "simple" and "weighted"
moving averages %tic deperuknt on a singie skid, This skill
was most likely the minimum skill level that we would need
to teach to these students and we thus decided to end the
enMysis at this point Oleo 81, We wrote down the single
answer to The Queation for both of these skills This card
W403

De able la calculate a simple average,
We decided "regression" would be the nest easiest topic

to analyft 4nd ContInued with %kW AllaIVIIC41 moors* Oleo
0).

The final hierarthical analysis for our course is shown In
Figure 1,4,

For the Froduction.Operations Management course the
Merarchy was built in two directions, it proceeds from the
most bask unit at the bottom of the hierarchy to the most
complex, comprehensive unit at the top, We have alto plac.
cd the most basic components of the production plan on
the left side and have proceeded to the more comples issues
an the right, Using this procedure we find that forecasting
techniques ate crucial to understanding aggregate plann.
ing. and that both forecasting and aggregate planning arc
needed to understand inventory control.
COLLEGE STUDY SKILLS AND READING

This course is a 2 credit hour course designed to Improve
college students' reading skills with special emphasis plsc .
cd on developing more effective study habits, vocabulary
development4 comprehension improvement. and content
textbook reading skills, It Is required for entering students
who score below a certain point on a standardited test of
language skills, it enrolled 100 students a semester, Figure
1.5 Is the hierarchical analysis for this course.
THE ART or PUBLIC SPEAKING

This course is a three credit course that Is a part of thc
required *metal Studies courses. tech class Is comprised
of approximately 30 students from a variety of
backgrounds. nowever, most students In the class have had
no experience with public speaking,

The hkrarchical analysis shown in figure I 03 Is for a part
of the course. The goal of this part is that students be able
to present to the class an introduction to a speech using
established speech principles.
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Introduction
In the Guided Design approach the majority of class time

is reserved for group work. We feel it is important that the
instructor be available to supervise, facilitate, and provide
feedback to the student groups. As a result, we have aban-
doned lectures as the primary means of information
transmission because they would all but eliminate any op-
portunity to work with the groups. Lectures are effective for
motivation and dealing with a tough concept that seems to
stump everybody (see Lectures in Chapter 5) but they are
inefficient and ineffective when compared to self-instruction
strategies.

For the Guided Design strategy to work optimally students
must learn the content outside of class time. This can be
done most effectively with self-Instruction materials. These
materials can be delivered using print, computer, or audio-
visual media. Mow they are delivered is less important than
the fact that they must be developed following a systematic
procedure that will guarantee that students possess the
prerequisite skills prior to attempting to solve the group pro-
ject problem.

Once you have completed the map for the course (see
tilerarchIcal Analysis)you can then begin to develop the self-
instructional materials. Many people panic at this stage. but
if you have a good hierarchical analysis, the instructional
materials can be written fairly easily. Just as a boat builder
has templates to assure the proper curve of the hull, you
can use an instructional template to build a worthy instruc-
tional unit. In this chapter we will introduce you to one such
template. It is based on a number of studies that have shown
it to be an effective approach to the design of instruction.
Our own experience with this model also convinces us of
its worth. Using the model each lesson segment would
Include:

A rationale designed to illustrate the importance of
the unit to the student.
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A pretest to assess entry level skills.
A statement of the skills we expect the student to
gain from the unit.
for each of the skills statements, the instructional
unit should include:

a) a clear statement of the concept. rule, and
principle that we expect them to learn.
b) an elaboration and/or clarification of the rule
or concept.
c) a series of examples and non-examples that il-
lustrate the concepts or rules.
d) a discussion of why a given example does or
does not illustrate the proper application of the
concept or rule.
e) a practice component where the learners can
practice their mastery of the skill.
f) a feedback section where students are shown
the correct answer to the problem with axliscus-
sion of why It is the correct answer.

In this chapter we will introduce this model and show how
It can be used to develop self-Instruction materials so that
students can master the basic content and skills they will
need to attack the group projects.

42



RATIONALE
Perhaps one of the hardest tasks we face as teachers is

being dared to answer the question. "So what?" There are
few things quite as bad as a classroom filled with students
hostile to your course and enrolled in It simply because "It's
required." Unfortunately, required courses are often seen
as detracting from one's education rather than contributing
to it. Mowever, the best of all possibilities is that schooling
and education work in unison, not In contradiction. One of
the best ways to establish thls unison of schooling and
education is to demonstrate the relevance of your course
to concrete settings. When thls happens students are more
likely to be motivated and, when motivated, learning Is
faster and more enjoyable.

We try to establish relevance in the course on two levels:
a macro and a micro. At the macro level we attempt to
assure that all projects represent problems that would be
encountered in the field. In Production-Operations Manage-
ment this might entail problems associated with forecasting
demands. In art, It might focus on the problems of attribu-
tion (determining who the painter was). In archaeology It
could deal with Interpreting a culture through the artifacts
found in a dig. At the micro level (which Is what this sec-
tion is about). we try to show how the smaller parts of in-
struction are important to master these larger goals.
Sometimes a unit will stand alone and can thus be seen as
relevant in and of itself without reference to the "big pic-
ture": sometimes you will need to tie It Into the "big
picture."

The Rationale Is thus placed at the beginning of each ma-
jor unit and can be accomplished in the space of a
paragraph or two (at the most). for example, you could
begin a unit on the use of small claims court by stating:

Thls lesson 13 about the small claims court system in
our country. Thls branch of the legal system is different
from our state court systems and the federal court
system In that you can file lawsuits without a lawyer
provided your lawsuit doesn't exceed a certain amount
(usually $500-$1.000).
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or you could present it like this:
it's two weeks after you have moved into a new apart-
ment. A letter arrives from your old landlord. txpect-
ing to get back your $230 security deposit, youJoyful-
ly tear open the envelope. Inside is a form letter ex-
plaining that your apartment wasn't clean enough and
your deposit isn't being returned. What can you do?
Nothing? Wrong. You can file a lawsuit against your
landlord without ever seeing an attorney and have the
issue decided by a Judge.

(Lucas, 1983, p. 160)
You should see the difference between the two. Most

students will react to this second example positively
because it is directly tied to their experiences. To be sure,
not every unit will have a sparkling rationale, nor will every
item of instruction be perfectly relevant to the student; but
as a rule a good rationale will go a long way toward answer-
ing, "So what?"
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STATEMENT OF SKILLS
if you think back to your own days as a student you can

probably remember lectures where the professor was the on-
ly one who seemed to know what the point of the lecture
was. You probably found yourself wondering privately what
was going on. then asking a classmate, and finally tuning
out to read the campus newspaper (in large lecture) or
doodling (in small classes). These instances are all too com-
mon and often come as the result of the student (and
sometimes the instructor) not knowing what is Important
and what isn't. The first step to remedy this situation is to
provide a clear and unambiguous statement of what the
learner should be able to do at the end of instruction.

As we mentioned, the Statematt of Skills should be a clear
statement of what skills the learner should have at the end
of the instructional unit. Quite literally, books have been
wrltten on writing these statements. This seems to be
overkill for our purposes. Rather, we would suggest that you
can develop your skills statements with two components:
the verb and the content.

The Verb
The verb Is the most critical part of the skills statement.

It describes In observable terms what the learner will be able
to do. The emphasis here Is on the word "observable." If you
feel that students should be able to -appreciate arr you
really haven't told the students what they should be able
to do. "Appreciate" is open to many interpretations. On the
other hand If you told the students they should be able to
"identify the elements of balance and perspective" then
there is less ambiguity about what Is to be done. In this lat-
ter instance, we have operationalized the term "appreciate"
and have thus reduced the level of amblgulty. The verbs you
use will depend on the level of learning involved, e.g.,
"state" for factual information, "classify" for concepts. or
"apply" for rules. (These levels of learning are discussed In
the next section, Content Presentation.)
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The Content
If the verb describes what the student is to do, the con-

tent portion describes the material on which an action is
to be done. If the verb is "to War then the content area
might be "the steps of Guided Design." If it were "to iden-
tify the elements of balance and perspective" then the con-
tent might be "In post-Impressionist art." for your instruc-
tional units the content for the verbs will be found from the
components Identified by the Hierarchical Analysis.
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CONTENT PRESENTATION
In 1977 Deny raust wrote an article entitled "Selecting

instructional strategies: or once you've got an objective.
what do you do with Kr' It was, and still is, a reasonable
question. tits article went on to outline a set of procedures
for teaching an objective (or statement of skill). These pro-
cedures were developed by a team of Instructional designers
and represent the basic steps In what is now called Compon-
ent Display Theory (CDT) (Merrill. 1984).

The procedures of CDT are derived from learning theory
and are useful for many instructors in that they make ex-
plidt most of the activities a good teacher uses to ensure
learning (and can thus serve as a guide or cheddist when
designing instruction). Listed below are the procedures you
would use to implement a modifleil CDT system for each of
your skills statements.

The Dimensions Of The
Skills Statement

If you exsmine your list of skills statements you will pro-
bably find that you have identified a range of learner ac-
tivities that may begin with memorization and extend to pro-
blem solving. However, most of the types of learning that
you will encounter can be described by two dimensions: the
tssk to be performed. and the type of learning. The task
dimension Is divided into two levels:

Those tasks the student must memorize or
remember.
Those tasks that are to be used or applied.

The type of learning is divided Into five categories:

ractssimple associations between names. objects .
symbols. etc. (facts can only be remembered or
memorized, they are not applied or used).
ConceptsCategories or classifkations ddined by a
common set of specific characterists.
Proceduresa sequence of steps or operations to be
performed on a specific characteristics.
Rulesand ordered sequence of steps or operations
that can be applied to a class of objects.
PrIncfples--explanations or predictions of why things
happen based on cause-effect relationships.
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rIgure 2.1 summarbes the rdationship between the type
of task and the type ot Seaming. It abo illustrates typical
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Since most Oukkd Desiv instruction focuses on the "Use
Concept, Rule, or Pdndple" Weis of learning, we twill limit
our discussion to these areas.

CONCEPTS
Concepts refer to groups that share a common set off
charactedstics. Concept learning can apply to objects,
events, or ideas. Concepts typically involve lading or classi-
fying an instance as a function ants critkal attributes.e.g..
size is not a aitkal attrtbute of the concept cirde but round-
ness is. A skills statement for "Use Concept- might use the
following StniCtuftl

I

ion
oosnist ino cnaragonnts

1110 Oa** 0411 tiontfy on) 1 vowel ovenlifo to ft I kazoo
Won* Otiol OM**
Mow

RULES
Rules refer to a sequence of steps for Identifying or

transforming an idea or entity. To determine If a pitched bail
is a strike requires a rule of identification. An umpire must
use a rule that takes into account the location of the bati
with respect to the batter, the batters response to the pitch-
ed ball, the result of that response. and the count on the
batter. Converting an improper fraction or calculating a tra-
jectory for obit are examples or rules of transformation in
that they convert one thing tin this case numbers) into
another thing (another type of number). A sldlis statement
for "Use Rule" might use the following shim:tura

1

UN/ 11444
OW NOM

DAV est Ozonnie et 0 Ono Lintoit nta0 MC *4400111 44111 4.10074Thle
WI% pompews takilltitt

PRINCIPLES
irrindples involve explanations of s/hy or how things hap-

pen. rrincipka are based on cause-effect rdationships.
theories, physical laws, etc. ?rind** are typically in-
voked to explain why something mey or may not happen-
ed, what is likely to happen. or why something isn't work-
ing. An historian seeks and uses prindpies to understand
why a revolution may or may not occur. An engineer may
draw on hydraulic and physical laws to uplain why an
airplane landing gear failed to descend. ?rind*, are
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taught because they allow us to deal with a vasiely of situa-
lions. events. effects. etc. Instead of having to km about
or anticipate evesy possible situation the wind* will sum-
martin the -hope and "whr of general situations in older
to deal with a given spedfic. A skills statement for "Use Ma-
dpie" might use the following structures

11U01 u ipialfic ~ion) *ft 401401, IIt

*WM

attptais
tAlkilit
Owe*

The Instructional Sequence
COT uses an instructional sequence that Is very similar

for cads of the types of kerning with which we are concern-
ed. We use sk steps in our instructional sequences presen-
tation of the skins Matement4 elabosation, esamples9 help.
practice, and feedback. While these ate differences in what
is presented (as a function or the type of team(ng) there is
a consistency in how the information is presented. We have
found that this consistency helps the students move
through the material and we consider it an important past
of the design of the self-Instruction padurge. See name 2.2.

Isat:am I

riaboration I

Dimples I

Help

Practice

Ireedback I

rigure 2.2 Summary of steps in the instsuctional sequence,
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PRESENTATION or TIC SKILLS
STATEMENT

Cads segment of instruction should begin With a dear
statement of the concept, rule, or ;wind* that you expect
the student to learn,

Concept* should present all alikal katures of the
concept.
Rules should ptesent all steps in the correct order.
Principles should present ail causes. died*, and
relationships.

ELABORATION
The Mks statement you hove presented may be dem

avough to stand alone or may require additional diSCUMion,
The putpose of the eiaboration is to highlight spedal
aspects assodated with the skins statement that you feel
may be of knpottance to the students, This may Include
such acdvilles as

Clartylng tams that may be new to the student.
Identifying espeelaily important features,
explaining why someddng is done or how it works.
Restating the skills statement or drawing an analogy
that applies to understanding the statement
Providing mnemonics to help the learner reftlitatber
the statement.
explakting how it came about, how it fits into the
course, or how it links with somdhing the studeot
may already know.
Reptesenting the statement with pktures. symbols.
flowcharts. tables, etc.

EXAMPLES
examples ate a vety powerful and thus important part of

an instnrclional strategy. A few good eumples can often
make the difference betamen knight and misunderstanding.
in devdoping the example component of your insbuction
you should try to sded examples that have certain
tharactedsticsx

exempts should include all dirket aspects,
The first eumpies should be easiest to understand
and then meted to the more difficult.
A good sales of eumpks will sntklpate common
mistakes.
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There should be enough maniples to fillustrateeath of the
critical components of the Allis stalessents, ew. each of
the attrthistes in a concept each of the steps in a Me.

HELP
The help b similar In nature to the elaboration in that it

provides the learner with additional material concerning a
component of the lesson nelps win vary according to the
types of learning Involved but they share some of the follow .
leg characteristic&

They hightlant aitical parts of the eitalefit. Ie., they
show why an marrege dom or dem not Mustrate a
parikular polar.
They may hivolte the me of slarpliiled representa-
tions or procedures that relate to the Was maniple.
They may ght additional hints as to how to apply
the Wits,

PRACTICE
The tvactke parr of the Instructional unit should provide

Me studmt wilth a chance to test his Of her knoviledge, in
the section on /Mary we tdli disease the use °Imbedded
tests. The embedded test and the Practice component are
one and the same. These Items should follow standard ruin
of test construction. In addltiont

Items should proceed from easy to herd.
Items should parallel those placed on the esam.
limns should lest for autumn mistakes.

flame 2.3 likastrates three typical question types.

ilswOk 11011, 441o4lows
lko

Ow Wont %At MO WO**

IlL4MOCI

Cowen inate MOW
Seta Otte NottoWIns Ulm** tomtwoi ItOlowO4 Os flan

!Whom en Ow win et a
3 1141 1 07 4 1000 an. Moo JO

Wr ow %moo collint.
I*pro Mawr mitotaeo 4144.4$ 44,*

4411144 404441 44 *maw 41.1

ilibali 44 4164 mo* *Ales 00444.
0414 461600 444 Nilo Amt. 4

40444$ 0 OP0OOL
Ofik toutaa a mObake0

Ow Ow i44 vi
OW Ix POO oe
soar

!Isom 2.3. Sample test questions.
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CLARITY
each of thc components must be presented in a

straightforward manner. This rneans attendinn to the con-
tent presented as well as the language used. Clarity entails
usingt

The appropriate reading level for the learner.
Conclseness in the presentation. The instruction
should never be confuslng. wordy, or vague.
All essential information should be present
students should not have to ito to other places to get
information,

SubCloal

Rationale

Pre.test

--Unit
Shills

Statement

Elaboration

Examples

Help

Practice

reedback F

Practice I
Posttest

figure 2.5 Graph lc representation of an instructional
sequence.
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Writing the Instruction
At first glance it would appear that writing the self.

Instruction unit will take you the better part of a lifetime.
In fact. If you consider that the CDT materials were originally
developed for a large computer curriculum project involv-
ing a number of staff members you might bc tempted to quit
before beginning. Don't. We have provided an overview of
this process to describe an ideal. In reality, you probably
won't have the time or money to develop units to this ex.
tent. However, If you get the time you can probably write
a reasonably complete stif.instructional guide for a three.
credit college course In six weeks.

We suggest you begin by writing a lean version of the ideal
unit. As students use the materials you will soon find the
areas that need work. At that point, you would then go
ahead and add more examples, helps. etc., as necessary.
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TESTI110
The scene is familiar,

You havejust finished presentIng an important but dif.
(twit concept to your class, nom past history you
know that many people will have trouble grasping the
ideas you presented. You ask, "Any questionsr A few
heads nod IndlcatIng no questions. You ask. "Are you
sure?", a few more heads nod IndicatIng certainty. At
mId.term a noticeable proportion of the class misses
the questions on the concept. If you ask the students
what happened they will probably say something like,
"I don't know. It made sense In class, but !Just couldn't
answer the questions."

The student's lament is all too common. However, by
employing four basic types or testIng strategles we cam

Help students move through material they may
already know,
Give students feedback on material they arc current.
ly learning.
Help them to sec if they have mastered the material
they have studied,
AMU their knowledge of the material

The Pretest
The first type of test our students encounter Is a unit

pretest.. This test has two purposem to alert the student to
what is to follow and to help the student determine how
much of the unit's material may already have been learn.
ed. (If the student passes the pretest for the unit we en.
courage them to merely read through the unit and then
move on to the next unit). The pretest items are developed
based on the Statement of Skills for that unit and precede
all Instruction. Correct answers are listed In the back of the
manual or near the pretest Itself.
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The Embedded Test
The embedded tests are an Integral part of the self-

Instruction units. After every major concept or principle is
discussed and Illustrated there is an embedded test, (The
embedded test usually matches the "Practice" component
of the instructional sequence we just discussed) This lest
is rarely more than two questions. The intent here is to pro-
vide the student with an opportunity to apply what has been
taught and to give the student feedback on his or her
response.

An Important physical characteristic of the embedded test
in our self.instruction units is that the question is always
posed on one page and the answer ("reedback" in the In-
structional sequence) placed on thc back side of the next
page. (We don't place thc answer on a (acing page as that
would be tempting fatethere is a real psychological bar-
der to turning over a page for an answer compared tojust
glandng at it on a facing page.) We stress to the students
that these tests arc there to help them, that research has
shown more learning occurs when a written response is
made rather than just thinking about the answer, and that
they are cheating themselves if they turn the page over to
see the answer before trying the problem. We have also
found that students respond well to this admonition (pro-
bably because it works).

The Practice Posttest
The practice posttest comes at the end of the instruc-

tional unit. This test Is based on the same Statement of Skills
as the pretest. As a result, it will look just like thc pretest
except that it will contain different test items to assess the
skills, e.g., if the Statement of SkItts Indicated that the stu-
dent should be able to multiply any two two-digit numbers,
then the pretest might ask the student to multiply 29 x 43
while the posttest might ask for 45 x 30. If the Statement
of Skills indicated that the student should be able to analyse
a historical setting and identify the factors that extsted in
support of the Theory of Rising Expectations, then the
pretest might ask the students to read a description of
events leading to the rrench Revolution while the posttest
might have a similar description for the American
Revolution.
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Posttest
The posttest Is developed In the same manner as the

pretest and practice poMtest, rillsosophIcally, however, it
Ps qulte different from these lats. Where all theother testIng
Is designed to help the student determlne whether or not
he or she has learned the material and remains ungraded,
this test will be (traded. Test questions are chosen from the
materlel and administered in a traditional hourly test *es.
slam (Sec 0101110 In Chapter 5), Correct allswer* are
available as with the pretest-
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GROUP PROJECTS

introduction
Prqject Content

Devdoping a Guided Design Project
Some Guidelines for Developing the Project

Writing the Prqlect
The instructions
Common Wore
feedback
Combining Steps
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Introduction
group projects are an essenrial part 0 a guided be Mon

(011Tht: Not only do Mudents 4-4M tht. Mg11.4 of eaecisioo,
making and how to apply their content knowledge to
realistk probkms, but they also learn how it) work with each
other. eor this reaon II essesillal that a properly
developed guided Design project consider Iwo phases;
determining the wroject content and then actually writing
Ore project,

NW completing the hkrarchkal analysis you will already
be a long way toward knowing what the content of each pro,
ccl thould be. tirMtwer, you are slid Wed with the problem
of determining a setting and conleM for that material, The
Una section of this chapter prevents some Was Mann those

Mtually writing the guided Design project also require*
some careful consideratkm, In the second pad of this
chapter we present some kkat that you may want to con.
side" for reducing or inueasing the number or inthuc.
don/feedback steps.
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PROJecr CONTENT
We otentionled previously ititACIllitlIT Dr (MOM

IHNOrl MOJECTS) Mal each OukSed Dolan prgiml *boom
occur al a lime when students have reached a confluence
of component parts in the hierarthkal analysts., At Iisi
point, the project will Milli a need on the pail of students
to put their learning Into practke., itwy will also have
enough knowiedge to make ward/Writ occivion#, tiorovet,
the Oulded Destgn offijettli 1006I 060 tog corcluily tic§ion.
cil in *Ow voiy14,

Developing a Guided Design
Project

Wore you Mad developg the projects, you should take
a look at the hierarchical analysis and list the content
material that the projett should covet, if you"ve done the
hierarchical analysis correctly then these Items should #11
fall within a common topic area, In general, we try la be SUre
that the project covers all this content material In one way
or another. rof csample, referring heck to Mine 1,4 you
can we that the first project In our Production,Operations
Managenwnt cots, Se covers the forecasting material, That
project requires students to use rewession analysis and
either exponential smoothing or moving averafga, In the
taller case, they MIA platy their choke, Thus, they are
required to at least consider using all the material that hod
been learned about forecasting,

As you begin writing the prAlect Itself, you can think ol
developing a Gulded Design project as an opmended prob.
leni something that can be dealt with through the steps of
decision-mAing. In fact, you may wish lo go thfough the
decision-makIng outline as you develop the Oulded Design
project. We've found that doing this not only helps In terms
of being a good frequent:le of steps to follow. but having the
same steps that the students will be following In front of
us often helps us to see ways that the project can progren.
A project outline Is shown in Figure 3,1 for your conve-
nience. Figure 3,2 is a list of important considerations for
each stage In a project. rigure 3,3 is a sample outline for
an anthropology project. figure 3,4 is the Mart Of the out .
lined projecL



ProJect Outline
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figura 3.1. Project Outline. Reprinted with permission of
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Some Guidelines for Developing
the Project
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WRITING THE PROJECT
The Instructions

in general. each decision-making step can correspond to
one instructionfeedback step in the Guided Design pro-
ject. Thus, you will need to develop an instruction that
directs your students to perform each of the decision-
making steps as they work through the project. and an ap-
propriate feedback for each instruction.

Remember that one purpose of these projects is to teach
your students to become experienced decision-makers.
Right now they are probably very inexperienced or, worse.
have too much experience In making decisions the wrong
way. Thus. your early projects should provide a lot of
guidance, working through each of the steps very slowly.
In addition, you should be aware of the two most common
errors In decisienmaking and be careful to guide your
students away from them.

Common Errors
Probably the most common error made by inexperienced

decision-makers is to develop possible solutions before they
have identified the problem and stated their goal. We find
over and aver again that students are always trying to find
ways tojump right to the "possible solutions" step. The best
way to avoid this is by giving very concise instructions at
the project's outset that the students are not to consider
possible solutions until told to do so,

The second error, which is less likely among students, but
which we see our colleagues falling Into all the time, is
"serial decision-making7 This is a variation of the above,
but only one possible solution is considered at a time. After
one Is rejected, another is tossed out and considered until
finally a solution is found that ev.ryone accepts. Of course,
this may be a solution to the wrong problem. As with the
first error, the best way to avoid serial decision-making is
to ensure that students are forced to define the problem and
state their goal before even considering possible solutions.

For the first few projects that your class tackles, the same
theme should be followed on all instructions: give very con-
cise InstrucVons about what you want the students to do,
and guide them away from the two common decision-
making errors. As your class gains more expe.. knee, we have
found that these instructions can be reduced or even
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eliminated. However, to keep everyone on course, you might
want to consider having them follow an outline of the
decision-making steps on every project.

Feedback
In general, there should be one feedback for each instruc-

tion. Again, with the first few projects this feedback should
be very exact. ror instance, you might want to go into some
detail about why students must define the problem as the
first step, giving examples to show how it's possible to solve
the wrong problem otherwise. Later, the explanations given
In each feedback can be reduced.

Keep in mind that the purpose of feedback Is merely a
guideline. Neither you nor the student should consider It
as a "right answer." In fact, to get this idea across, we usual-
ly do not include every idea, nor even the best idea, In the
feedback. Instead, we present possible responses the
students might have developed for the instruction only to
the point where they get the idea of what they should have
done, not any specific answer they should have developed.
We've found that les very encouraging to the students if they
think their response to the instruction Is even better than
the feedback.

Another device we us: to avoid this "right lanswer" mind-
set is to word the feedback In terms of what the protagonist
of the project did. We let this person be a professional who
has good ideas, but maybe not the best. Students feel much
better about disagreeing with "Bill" or "Mary" than they do
about disagreeing with what their teacher (you) has said.
Remember again that the goal of these projects is to develop
independent decision-makers. So long as the students are
following the decision-making steps and using the content
material, don't be afraid to let them follow their own path.
In fact, we have found that student groups often develop
problem solutions that we never thought of and that, frank-
ly. are better than ours.

Combining Steps
You may want to combine steps un .ome cir-

cumstances and break steps into sub-steps under others.
ror instance, we have found that with large classes. a great
deal of time will be spent In distributing instructions and
feedback. To reduce this wasted time, we have been able
to combine several steps together into "stages" as follows.

4,1
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Stage 1. Identify the problem. state the goal, and
gather information.

Stage 2. Component analysis and generate possible
solutions,

Stage 3. List constraints and assumptions, then
choose.

Stage 4. Analysis. synthesis. and evaluation.

Stage 5. Recommendations and report.

You should be sure to notice that we have not dropped
any steps. Instead, we have combined some. Remember that
each step of the decision-making process is important and
none should be left out.

By combining steps into stages, the sheer amount of
paperwork In a large class section can be reduced. There
may even be instances in small classes when it is desirable
to combine steps.

On the other hand, students often have trouble differen-
tiating between problem causes and symptoms or between
constraints and facts. To help them discern the differences.
you may want to break some steps into sub-steps, e.g.. we
have found this especially useful in the case of constraints
and facts. Students can be asked to list all the facts first.
Then the next step can ask them to identify which facts
restrict their possible solutions. These restrictions will be
the constraints.
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Overview
In Part I we talked about planning for the iourse. One of

the most important characteristics of the planning stage
is the fact that you are probably the only one involved In
the course, 1.e. unless you have a team working to develop
the course materials, you will only have to manage your own
time. When It comes to implementing the course you will
not only have to manage your own time, but the logistics
of people, places. and things associated with the course.
This, Indeed. Is no small task. Chapters Pour and rive are
an attempt to help you translate what looks good In theory
(your course materials) to what works well in practice (the
class itself).

In Chapter Pour, Transition, we will discuss the need and
value of Introducing learners to the Guided Design process.
It has been our experience that many students who en-
counter a Guided Design course (or any new experiential
learning technique) for the first time have difficulty ad-
justing to these new expectations. To help alleviate the pro-
blems of attlustment we systematically introduce students
to the components of a Guided Design course and allow
them to practice many of the skills they will need before they
begin the course content.

In Chapter rive, Course Hanagement, we will discuss the
administration of the course. A Guided Design course will
require more record keeping and supervision than a tradi-
Uonal lecture/discussion course. We have identified seven
areas that you will need to attend to as the course pro-
gresses. If you will be teaching a course with a large enroll-
ment these management issues will be especially important
to keep the system from reaching entropy.
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Introduction
Students have spent most of thdr academic lives sitting

in a classroom memorizing fads and formulas. They one
usually rewarded for this behavior with high grades. In so
doing, they have devdoped an expedatIon of what is to hap.
pen In the dasS100111. If you abruptly change these expec-
tations they Will usually balk; if you fail to show them how
the expectations have been changed, they will become cone
fused and angry as they try to use old strate0es to cope with
a new environment.

We have found that it is important. especially with loge
groups, that a series of transition exercises be presented
during the first days of the course. These exercises provide
the student with:

A comprehensive and real wotld example of how a
professional in the disdpline solves a complex4
open-ended problem.
Opportunities to meet and work with other students
before Mving to select permanent group members.
An introduction to the theory of the Guided Design
teaching technique.
An introduction to small group dynamics and how
to work In a group.
An Introductory Guided Design project in which the
students apply, at a basic levd, all of the skills need.
ed In solving realistic problems.
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COMPREHENSIVE EXAMPLE
3tudies of the learning process have shown quite con-

clusively that meaningftd material. materiel that possesses
a pattern, is Wader. or satisfies a need, be more quickly
learned end remembered longer than non-meaningful
material. (Which pattern Is easier to remember: 1010101 or
loe163viaz? What was the phone number you had before this
one?)

because learning is fadlitated by rdevance, we begin the
course with a comprehensive and real world example of how
a professional In the disdpline solves a problem using a
structured dedsion.making tedudque. This example pro .
vides the learner with a reason for adending to the content
and the ptocess of the course. (In addition. relevance should
be rdnforced throughout all coume projects not just at the
beginning.)

Our comprehensive example takes approximately 40
minutes to present and unfolds in four pads:

Define very deady what the subject matter ot the
course is.
Provide real world problems that Illustrate wily the
subject matter is Important.
indicate how a real problem can be solved using the
structuned dedsioninaking apptosch taught by the
Guided Design process.
Discuss why it is important to learn such a decision .
making approach and how the course will emphasize
not only content acquisition but decision-making
Adds.

This sequence will work In most any discipline that re .
quires dedsion.making. It Is most Impadant that you
develop an example that Is relevant and preferably novel In
the students' Wes, It is also important that the description
of the example use concrete refetents rather than abstract
ones, e.g.. If you describe a mamdactuting plant as encom-
passing 000.000 square feet you won't get the same reac-
tion as describing It as larger than 13 football fields.

Mere is an outline for the comprehensive example in a
course In Production-Operations Management as it is
presented to the students.

Define very dearly what the subject matter of the
course is:
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rroduction.Operations tlanagement Is the process
of managing the people and equipment that convett
raw materials and resources into goods or seneices.
In this course you will learn the techniques that ate
used in successful organisations to ptan their pto-
duction. schedule production whales, control
those actiVittes. and also to dlectively manage the
company's 4o reduction resoutces.
Provide real wodd ploblems that Illustrate why the
subject matter is impottantr
In a Urge manufacturing plant such as Steck and
Decker. there are numerous problems to be solved
and decisions to be made,. Slack and DecUr., which
manufactures power tools, must detamine how
many drills, saws, hedge trimmers. etc.. to produce
m.11 week, schedule the people and machines to
produce them? and ensute that the necessary patts
and raw materials are available, ror instance. just
one of their plants covers an area equal to more than
22 football fields and produces over $200 million
worth of electrical tools each year. note than 120
bask tools are made in over 900 possible configure.
lions. Slack & Decker's customers expect orders to
be filled within 1 week. Yet with all this complesiV.
5 & D is one of the most successful companies in
the world. In an age where Japanese competition Is
running us ragged, 5 & D is able to compete Wee-
the*. if you don't believe this. go into 'Olen and
see how many Japanese power tools there are, then
compare this to the number of Black and Decker
power toots. In fact. 8 & D sells its product In Japan!
To solve their production problems. 5 &D managers
employ exactly the same techniques for problem .
solving and dedsion.making that will be learned in
this course.
indicate how real ptoblems can be solved using
structured decision inakIng:
ror esample, consider the use of operating rooms
in a hospital. If you are a hospital admitestrator and
physidans have been complaining they didn't have
enough operating rooms, yet you have often seen
the operating rooms sitting idle, you might begin
thinking that the problem could be identified as poor
scheduling or inefficient use of resources. An ex-
perienced hospital administrator might state the
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goal as 1ollows3 To use operating room facilities to
their utmost while providing satisfactory *mike to
physicians and patknts.

The nest step es to list the facts and then deter,
mine whkh facts will limit your possible solutbnx
You may need to make assumptions to fill ks miss-
ing facts. For instance, the hospital administrausr
migst collect operatlng mom usage data for the p.ist,
few yeatilb A constraint could be limited budget for
expansion. Assumptions might have to be made
about future growth in demant

rossibk solutions art developed next. In this case.
the administrator might list the folios/law
a. Add more operating looms,
b. Use alternative fCSOU1CCS, sueh as outpatient
surgery for minor problems.
c. encourage physidans to schedule elective
swanks during low demand periods.

The last step is to select a solution, develop IL and
evaluate the results In Ms case, the administrator
would choose a solution. work out the details, then
determine whether it produced the desired results.
If not, mom work or a new solution might be
required.
Discuss why it is important to learn such a decision-
making approach and how the course will emphasise
not only content acquisition, but decision-making
skilIm
When you astive on thejob for the first time, It is ex-
ceedingly unitkety that the decisions you have to
make will be listed in your old textbooks with the
answers in the batk. You will be erscountering situa-
tions where you must create a solution to a previous-
ty unencountered problem. Your employer expects
you to make the decision, not your boss and not your
competitoe. If you can't deckle then someone ehe
will and you wife soon be looking for a new job.

flobkm solving is generally considered one of 'use
most complex fonns of human behavior. Learning
to make complex decisions, as with learning any new
skill, takes time and practice. however, we think you
will find that the Ouided Design approach will teach
you s way to approich new problems in a systematic
manner that will increase your chsnces of success
in new tasks.
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FORMING GROUPS
When a student walks into doss on the lint day, espedisity

If the class is larse, the Initial reaction is to dtop into the
seat. take out a notebook, and wait to be lectaed to. As an
object, the student is at rest and Will probably tomato at rest
for the duration of the course unless a new force is applied.
If you immediateb, ask students to fonn groups for the
course. you will end that they tend to graftage either to the
few people they diready know in the course or to those in
asSacent seats, have fouod that this behavior rattly pro.
duces a strong group.

Instead, the an4romoesst should be stnrclused so that
stades** meet other class members and have a chance to
wont will them. Only after they hate met and walked with
a number of other people should they be asked to fora* a
stoup for the latt#h of the course. After they have worked
with a number of other studutts, they will be at0e to make
a more considaed choke in sekaing group members.

bemuse most students come to you as an 4'object at rest",
it will be necessary for you to structure lift environnsent so
that they become "obiects in motion" that meet and intend
with others. One way of creating this envitonment is to
assign the students randomly to a number of temporary
woups dui ins the transition period. To make this work we
Save used the following procedurest

Take the total number al students in the class and
divide this number by the sire of amp you want,
e.g.. 00 students/4 students is 20 groups of four.
Use 30 cards. (four cans to ante groups of four,
(ive to ante groups of five, etc.) with the same
number on than. lao this for enough numbers to
cover everyone In the class. eg. a class of Kt broken
into stoups of 4 WU have four cards with the number
4414°, four with 4'2" etc.. totalling 20 groups,
Shuffle the cards.
As students enter the toom, Wve each a cad.
nave the students w4th the same nmnber join
together for the Intuition exercise. In large classes
you may need to help the %poop members find each
other by designating certain seats or a row of seats
as group I, another as group 2, etc. (This foothill
plan can be put on the ovahead or group mambas
taped on the seats before class.)
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GROUP DYNAMICS
Working in groups may be a new experience for most

students, rye') if they have worked in groups previously.
those experiences may have been unsatisfactory ones from
which the students learned poor group work habits or
developed a bad attitude toward group work, Therefore. It
Is Important to show students th:.t group work has several
positive sides (see (WON' eXtIACISr,S) and to glve them
some training In positive group work habits.

Most students are woefully naive about working In groups.
Left to themselves, they will try to hold group discussions
sitting In a straight row. meet at somebody's apartment with
the stereo and TV blasting while trying to perform project
work, or even assume that everyone can work on a different
part or the ?roject with no interaction among group
members. We found it beneficial to begin with and enforce
these rules In group works

Hold discussions sit ting in a circle. (Sometimes we
have had to all but force groups into a circle from
their normal straigi t Ilne arrangeittentl)
Meet in a location tree of distractions, such as a
meeting room in tht library.
Clive everyone a specificjob to do and meet together
often to report on each peison's progress.
Confront group problems (lazy members, members
who will not cooperate) early on and develop a con-
crete solution to these problems.

We have found that it is best to tell students that they
should expect their group to have some problems, but that
if they confront these problems they can be solved. Bad
group experiences typically stem from a problem that
students Ignore and must suffer with through an entire
semester.

Some ideas you may want to try arc thc following:
Assign a sped ficjob to each group member. Change
thesejob assignments from one project to the next.
ror instance, one person could be made the leader.
This person is responsible for managing the group.
coordinating activities, arranging meeting times.
and organizing the final report. There may be two
persons called planners. Theirjob is to perform any
necessary calculations or analyses of problem fac-
tors. Mnally, one person can be a researcher. This
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person can be responsible Mr colketing outside In.
formation or doing researrit at the library,
Allow tItudents to evaluate each other's work by us.
Ino pmr evaluations, (See ORADI1O, Chapter S) What
Is important for the transition period Is that you in .
traduce hatcver, If any, peer evaluation process
you will use throughout the rename, In GRADING we

eropt one sua scheme we have found that works
retmstiahly wet' and Is easily understood by the
students. You t say wiAn to try other schemes.

(art 'kip Process
rvewct, indicates moat, in general, any group will pass

throuta, tour dist' Ick phases In Its development. Understan.
ding tnese pht 'es and e4ecting them will help both you
and t e studem 4 to manage the group experience more ef.
teeth ly. We recommend that these phases be presented
and kt'Acussed during the "group dynamics" presentation
in the transition classes. The four phases are described
below.

forming. During this phase the group members are
discovering acceptable group behavior, group boun.
d, les, and group rules. They arc concerned with
flt, ling out what the group has to offer them and
want they will be expected to contribute In return,
by settin t concrete standards and policies for pfar.
lormance and behavior in groups, you can develop
positive group philosophies during this important
stage. rules listed above arc a good place to

Storming. As the group's Individuals get to know
each other. personalities and preferences may
emerge that lead to Infighting and cliques, in .
dividual members may attempt to exert control over
other members to achieve a desired position In the
group's hierarchy. Changing the roles on each pro.
ject may help to reduce this conflict. However, it
should not be Stifled altogether since the storming
phase may produce a stronger group in the end. On
the other hand, if group problems become too
severe, you may need to help deal with them. (See
MAHAGING THE GROUPS, Chapter 5)
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Initial Integration. The group will begin to form itself
into working unit, adopting to individual dlt.
kre4p.48 of its members. At this phase, the members
may feel closeness, although it is probably super.
tidal. The general attitude will be "don't rock the
boat." Unfortunately, this attitude may lead the
group to cover up some aerious problems, In
GRAMM) we discuss some ways that the peer
evaluations can be used to get the boat rocking
again,
Total Integration. At this point, the group will be a
mature, integrated working unit. It will be able to
handle creative disagreement well and members will
bc motivated by thc group goals.

In a regular semester. it may not be possible for all groups
to reach the fourth phase, In fact, many never get past the
first. Often the reason for lack of progress Is an expecta .
lion that everything should run smoothly In the group. This
may lead students to hold back criticisms or emotions. Min-
ing the group. You can encourage group members to bring
these out through pccr evaluations and Interactions with
the group or individual group members.

8 5 83



INTRODUCTORY PROJECT
Because Quided Design as a teaching technique, and the

Guided Design projects themselves, will be a new and unl.
que experience for the students, students should be given
a chance to work through a practice project before starting
on 41iy Guided Design projects for credit.

As part of the transition process, give the students in your
class a thence to work through a practice Guided Design
project and they will be much less apprehensive about their
first project for credit. It Is also important that this prac.
Lice project be as similar as possible to the actual projects
to be used later. We have found that this practice project can
build very strona expectations about the projects to come.
If large differences between the practice project and the
credit projects result In these expectations not being met,
then the practice project will have really worked against a
smooth transition.

for example, the practice project should have as many
steps and the same type of feedback as the projects that
follow it. It should also be drawn from the same discipline.
If the course is onc in nursing, then the practice project
should bc a nursing problem. If the discipline Is philosophy,
then the project should deal with a problem In philosophy.
However, the practice project should not require skills the
students do not yet have. Likewise, the more relevant this
practice project Is to the students lives, the better.

The practice project in an accounting course might
deal with a personal income tax problem.
A nursing course could have a practice project that
considers whether to specialize in a particular Held
of medicine or how to care for an ailing relative.
The philosophy course could present a practice pro.
Wein concerning s decision about whether to report
a fellow student who cheated on a test.
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REINFORCEMENT
in the best of all worlds, people would work anti learn

because of their intrinsic interest in kertring and because
work can contribute to our individual self act oelt.ation, This
assumption, labeled by MacGregor as Theory V. is in coos
Oast to Theory X. Theory X (allows from the assumption that
work is a negative event In one's life and that powerful
rewards and punishments aced to be Implemented to keen
people performine.

We have found that students described by each theoPy
Theory X and Theory Y are assemberd in the same class.
(In fact. It seems that In a large lecture setting the majority
of the students arc described by Theory Theory Y better
describes students In smaller classes.) Because the Guided
Design approach requires that all students be actively in-
volved in the instructional process, we feel it is important
to assure some level of conslstency in learning. Wc have ac-
complished this consistency by Implementing two types of
reinforcement activities during the transitiom group
homework assignments and quiues. (For Theory X students
these represent the necessary external impetus (or learn-
ing; for Theory V students it is a reward for learning that
would have taken place with or without external
reinforcementyou can't lose!) taulues and homework arc
also useful In that they provide a check for the learner to
determine whe91er they do indeed know the material. These
activities are also useful for the Instructor In that response
patter3s can be reviewed to determine whether or not
students are having difficulties with a particular concept
in the transition.

Homework from the groups consists of the practice
problems that were assigned the group or the results
of the first Guided Design exercise. Be sure to col.
feet the homework at the beginning of the CUSS for
which It Is due. If you wait until after you have
discussed the homework with the class, you will
tempt the Theory Xs te report the results without do.
Ins the exercise.
Quizzes should be given to the entire Class on thc
Steps of Derision-Making and Group Dynamics.
These should also be given at the start of the class
for which they arc assigned. Quizzes should be grad-
ed on an IndMdual basis because this material ts not
appropriate for group work.
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TRAN5
To ghfe you

we have includes.
claws, This sche
but may be rs .fst

Session

rION SCHEDULE
..12 to follow for the (ransition phase,

PHowing schedule for 0 one hour
has worked well for us in practice .
meet your own needs,

..ivity
rsssign first temporary groups W-e Non
Ma Groups)
Comprehensioe &ample
worsts exercises
Give group exercise I
Assign second temporary groups
Collect group exercise "I solutions
introduce bosic concepts of Guided Design
Give group exercise 02

3 Assign third temporary groups
Collect group exercisen solutions
explanation of decisionmaking
Give Decision.Making
Self.instruction unit for homework
Give group exercise 03

4 Assign fourth temporary groups
Collect group exercise 3 ksolutlons
Quiz Ois Decisionglaking
Self-Instruction Unit
Group Dynamics and discussion
Give overview of Introductory Project

5 Give quiz on Group Dynamics
Do Introductory Project

6 Students pick permanent groups
introduce and assign first course project
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CHAPTCR 5

COURSE MANAGEMENT

Introduction
PersOnnel

Span of Control
expending the *pan of control
Recruiting extra help

Scheduling
3theduling of quines, projects, and exams

Physical Arrangtments
Physical environment
Scheduling of facillUes

Managing the Groups
Ponning gawps
Group meetings
Group member mks
Dealing wl gmt,-) *lents
Group dim to

Lectures
lloUvational oectws
informawo, cauric,)

Grading
Quines
Tests
tlroup Projects
Peer Uslustions

Record Keeping
Peer evaluation Backup
Computer Programs
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introduction
in arrIcr to make your guided Design class (unction pro,

petty you'll have to do WM@ careful manaurnu of com.
pont/its. You will necri in plan, organise, and central the
educationel process '41 that your students reCtive 44 much
benefit from the ()lilted Design process as possIble,

One of the first problems with which you'll have to deal
is to develop a schedule for your class. Unlike a lecture deo
where there is usually considerable flesibility, we have found
that a ()aided Design class must be carefully planned out
ahead of time, This chapter begins try presenting some ideas
and methods that we have devoloped for scheduling all the
activities In a course so that things will go smoothly.

You will alto need to be concerned with personnel to assist
you ($f needed), and physical arrangements for the class,
Again, we present some Ideas based on our experiences,

The final aspects of course management are grading and
ref:ord.keeping. We try to use the grading process to pro
vide feedback to the learner as well as Increase the motiv4
lion to learn. liecord.keeping can be coniplicated it you haw
a large class, so we have Included a computer program In
Appendix C to help with this process. Othenvlse, we di4cuss
some general concern: in the record.keeping process,
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PeRSONlieL
Span or Control

1"1/# log of 00 hied Design usually means conshkrable
time must be spent ptoviding adsike to the groups., an§Wer r
big questions. ond qMng kedloich, Mr largc number of
groups, it lust may not be possible for the Instructor to how
dle all these activities effectively, While, UK vecific numhet
ot groups that ooe fraWsi 40 deal with the span *
cositiol may vary depending on the coutse content end
level of stutknts, we have found that, In gerwial, tpoups
Is an upper limit,.

expanding the Span of Control
Under certain aoriditions it may be possible to inclease

above five the numbtr tot groups that can be handled 14 one
person rue example, ,zietretning the number of Instructions
and feedback as mentfroned e I sewhere (Group Mijettwan
reduce the reiplred 41.'4 of instructor involvement,
Likewise. handout§ eon oe used to answer specifk question%
that may be common to all the groups. We have also found
that if all Woups ate having difficulty with a spetific con,
cept or tethnique we will give a -minl.lectute" on that topic
to the entire class rather than explaining the topic over end
OW again to each of0Op, It also possible to let the groups
run vilthout feedback for an .entire class sesskui then let
them pick up the appropthue feedbacks on their way out
so the feedbacks can be studied Wpm the next class,

Recruiting extra Help
You may find that dealing with fist or more groups leaves

you running around constantly, unable to spend sufficient
time with each group it may be time to get some assiMants,
These assistants can be recruited from graduate assistants,
colleagues, Of from students who hxve already taken the
course,

Team teaching in a Guided Design course is an ex=
ceilent way to reduce the group load and also allows
you to Introduce colleague§ to this technique,
One thing that we have found works very well is to
recruit student assistants from the previous
semesters class. We use this as an hsnor, only tak.
Ins students in the top 10% of the class and re-
warding them with acadank course credit for their
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work: Them heipm ate toually very conntentiott*
and highly motivated, Ttir ts koow how Quided
(*Owl thould *folic
Anothet po**ible rosette, of help con come (tom
W4dUat 4641.44 lit§ Wel' ate available, Thi*
native can he let* et penrolve than ining faculty and
owally oveccoffltt Ih prOpkrMi of giving coottie
ctedit to Worm IIowi mo*t woduate ***Anent*
air a sami1411104) hi Orgilei00111.4)40g tikkg itt$44111S
they will be viothhig with, If you've not coteM, they
may end up ohott=timoiting yout wolf* by encomag.
ing bludtrits to *kip MONO in the decinowntAing
proces*. We tecommend that uou aim glow oradsgata
a**Want hvlp a thomogh indoctitnetton toto Mikis
ed ne*Ign and the dechlonrmatring proerm Wort
them Alan 44#0Ailla WWI MOW 411,140t900,
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SCHEDULING
We have ahead); discussed the 111V4 lhoof a tensinati

ROW is needed for Otairkil Deign art4 presented a possi,
We schedule tot that transition, However, we have atm
found it impottant to plan and echeduk activities doting
the feel of the semester,

Scheduling of Quizzes,
Projects, and Exams

in &edit% we will discu- in Mote detail the way that
quints, ptojects, and eetvms may be used; However, all
thcwse *ethnics rbhould be Kiredukd so that their conttibu .
tiori to the learning procelau is intnitylittd,
QUI72ES

We Iwo found that a worthunik approach is to schedule
a short quit before the beginning of each project. The put.
past of this quit is to determine whether Mudents have ride,
quately prepared the material thet they must apply to the
ptoject. its putpow is not to test specific detail& shier much
of the kamlng will occur during the guided Design pmjeci.
However, students sheuld haw a bask undetstanding et the
matettal that they will he *peeled to roc We usually do Just
a short, live qaestion, five minute quit Wort the pretiect
starts to help motivate the students to ptepare for the
phdect.
PROJECT SCtIEDULING

We have already discussed how project* .§:ne.uld fit into the
blueprint design of the course rffieratehker Analitsfar, in ad .
dition, each ptoject should be schedukd for an appropriate
amount of coarse time, One possible approach is to plan
to compicte a certain number of Instruction/feedback steps
at each class meeting. In general, the readier Meps of
dedsion,making will proceed mote eukkty than the later
one*, In case you do riot complete the planned number at
steps in a given class period, yoo can either make these up
later or else give out the last ones at the end of class. ask.
log students to read these on their own. This latter course
is net part of the guided Design theory, but sometimes
becomes a proctkal eecessity,
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HYSICAL ARRAPiOeMeriTS
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MANAGING THE GROUPS
The majority of students have very little group experience

in their education, Most of their learning has Involved In .

dividual efforts. However, Guided Design utilizes group ac .
tivities because much work after graduation is performed
In groups and because groups can usually reach better (lea
sions than an individual. Unfortunately, the problems that
arise in groups can hinder learning and lead to the students'
rejection of Guided Design. Techniques must be utilized to
avoid these problems or to turn group conflicts into positive
educational experiences.

because most students are inexperienced at group work,
we have found that they need some specific guidelines and
rules to work by. These guidelines and rules are designed
to avoid unnecessary conflicts while bringing Important pro.
blems out into the open: they will also help students gct the
most from their work in groups.

Forming Groups
GROUP SIZE

We have already discussed the idea of temporary groups
and how they can be assigned. We suggested breaking the
class into groups or four. The reason we chose four is that
our experience has shown this to be the optimal number for
an effective group. Larger groups tend to be less cohesive,
encourage the formation of cliques, and enable some group
members to avoid their fair share of work since enough
others remain to get the Job done. Smaller groups do not
seem to have the necessary critical mass for a free and open
exchange of Ideas. In addition, smaller groups may become
overburdened with too much work on difficult projects. ror
us, groups of four seem to work best. However, you may find
that you like larger or smaikr groups better. One colleague
has been successful with groups of eight.
TEMPORARY GROUPS

As was mentioned in the chapter on Transition, students
should have time to work In temporary groups before selec-
ting permanent groups. If they are constantly reminded dur-
ing that time that they will be expected to pick a permanent
group on a given date, then students arc more likely to
devote effort to considering with whom they would like to
work. The specific day for selection of permanent groups
should be announced well ahead of time.
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PERMANENT GROUPS
Although it may be difficult, the best arrangement on the

permanent group selectIon day Is to have all students enter
a large room with no chairs so that they must remain stand-
Ing. Otherwise, they can easily negate all the temporary
group experience by choosing whomever sits next to them.
With everyone standing, they can circulate freely to search
out others to form their groups. it is important to encourage
students to form their groups rationally rather than Just
pkking whoever is convenient,

Whenever groups ate formed, there will always be some
people left who are not in a group. The easiest thing is to
Just combine these people, forming a group. We discourage
this. Usually such individuals arc not very aggressive, they
were waiting for someone to put them in a group rather than
selecting their own. Typically, a group formed from these
individuals will tend to have weak leadership and be rather
I ncohesive. Instead, we recommend that efforts be made to
recruit each of these people into a different group. Groups
of three can often be filled up to four in this way. even if
some groups have five members, this is usually preferable
to having a weak group.

Once groups are formed, various team.building activities
COP be used to develop cohesiveness. An easy one is to let
each team pick a team number, then later a team name.

Group Meetings
Left without guidance, students will often hold their group

meetings under the worst possible conditions, leading to
poor group results and frustration among the members. To
avoid this, we provide the following guidelines:

Mold group meetings in a quiet place free from
distractions, e.g., no radio, stereo, or TV. Meeting
rooms in the library arc good for this.
Sit in a circle so that everyone can see each other
and talk freely without having to lean past others.
(This makes classrooms with fixed seats
undesirable.)
encourage everyone to state his or her opinion and
to contribute ideas. Don'tJust criticize, but consider
the pros and cons of each suggestion.
reel free to "brainstorm" for a while, but If you feel
you're getting nowhere, decide what you want to ac-
complish before actiourning and try to get it done.
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Set a specific time and place for the next meeting
and be sure that everyone Is there on time

You probably covered these points during the transition
period, but it helps to emphasice these rules as they become
more relevant and meaningful for the waded group
projects,

Group Member Roles
One way to ensure the participation of each group

member is to assign specific roles for each member to per-
form, This way, if one person does not perform ti job, it N
more likely that their inaction will be noticed by the other
group members and ai.tion taken to correct it, In a group
of four, we have found that thc following roles seem to work
effectively: group leader, planner, and researcher.

The group leader is responsible for coordinating all
activities of the group, scheduling meetings, and in-
forming group members of the meetings, lie or she
is also responsible for %riling the body of the report
and collecting necessary substantiMing data from
the other members,
Thc planners are those people who actually perform
calculations that are required as part of the project.
Their activities are directed by the group leader, to
whom they submit the results.
The researcher is responsible for obtaining data
from the library or other sources of outside informa-
tion. The exact nature of the data will bc dictated
by the planners or the group leader.

It Is also best if these roles art changed on each project
so that everyone has a chance to experience each role. Con-
sequently, each project report should Indicate what role
each group member filled and. If possible, thc parts of the
project that were completed by each person.

You may wish to modify the above roles to suit your own
course. ror example, the two planners might become
designers in an engineering course, experimenters in a
chemistry course, or Interviewers In a social science project.
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Dealing With Group Problems
Our experience* Ow Plat for any number of reasons

most students are willing to let all khuis of problems csist
within their groups rather than try to ftWiVe those prob .
km*, in some citheb the students Just don't know how to
eleal with the problems. in others, there ofter Wills to be
a "let sleeping dogs tie mentality within the group that
prevents members from forcing problems out into the open.
These groups often prefer to continue working with anger
and frustiallon just umicr the surfnee, Usually thls leads
to a rather negative group esperience.

We've found that IV* best if you can help these groups to
bring their problems into the open and deal with them. One
simple approach is to encourage group members to bring
their problems to you. As we mentioned in the chapter on
transition, It's a good Idea to let your stuitents know that
they will probably have some problems In Their groups and
that this Is Just part 04 the normal process. However, you
should also indicate that they should talk to you If these
problems appear to be getting out of hand,

When students do come to talk with us we try to en-
courage (and sometimes demandi that the entire group
should meet with us. This way wc can get all sides of the
issue and bring everythtng out into the open at once. Usually
problems arc caused by a lack of communication among
group members. We usually try to act as a mediator in these
situations, encouraging everyone to express his or her feel-
Inge. Once thc problem has been determined, we also try
to lead the group through a decision-making process to
develop a problem solution that the entire group agrees on.
This may involve deciding what each person's fair share of
the work will be or determining group meeting times that
are acceptable to everyone.

In Grading wc discuss some ways of using peer evalua-
tions to help expose group problems. Whether you follow
this approach or not. it Is usually a good idea to be aware
of the group problems that may arise and to develop ways
of bringing these Into the open so they can be itandied
effectively.
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Group Divorce
There are also two other Woes you should consider before

your course starts; Will you allow groups to split up? WM
students be allowed to work alone? Almost invariably, we
have found that ont group in every Class will decide that
It wants to spilt up due lo Irreconcilable differences," We
also find students who Indicate they cannot work in groups,
but will be glad to do the projects on their own, How you
deal wIth these situations Is up to you. but we have some
thoughts you might want to consider,

In the past4 we have allowed groups to split up into two
new groups. Thls has always led to une new woup that did
about as well as the old group had done and one new group
that does very badly. Apparently, the strong group members
have jettisoned their weaker colleagues, The approach we
follow now is lo only allow woups to split if all group
members can be absorbed by other woups. This al least cn.
IWO that the weak group members will not be Wet on their
own. ttowever, this has not always been satisfactory. 5ome
people who use Guided Design Indkate from the very begin.
rang that groups must stay together. Their feeling is that
this helps form the groups to solve their problems,
something that will help them handle problems later in life.
Thls approach has merit and, to be honest4 we we leaning
1110(C and more In that direction.

We have also allowed severe, students to work alone on
the Oulded Design projects. Again. the results that these
students generated were almost Invariably not as good as
those generated by the groups. As a result, we have decid.
ed that group wort is such an important part of Oulded
Design that no one I. allowed to work alone. Of course, we
still get the occasional student who Indicates It cy are go.
Ins tr open a one-person busIness after graduation and that
they don't need to learn how to War% In a group. We haven't
bought that argument yet.
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LecTuRes
Clearly, Whim ore OM 44 the MOM COMMIX, instruc,

Lionel strategies in higher eritreatIon, In Our Guided Design
approach they are one of the itoM common eknients,
Sown we rely on the trelf,Instructlon units for the transfer
of informatlon ond use the usual claii4 lime for wuup work,
there is little lime or need for the traditional lecture op,
mooch however, we have found IhM kclures can serve a
useful purpose for the course In eertaln prow motivation
and informotion,

Motivational Lectures
Somewhere around the middle of the fiernuler you will

begin to hear the students asking -So *Noir Despite your
best intentions to build your course around MI world ex.
perlences (Ste Reflood le) students will Inevitably begin to
wonder if oil of this really does work. About this time you
should bring the whole does together for two ft41604Ist they
are beginning to feel Isolated and they need to be recharged,

The students often feel isolated, especially ilyou We dealt
ing with a law lecture group spill into eeveral smaller
units, in that they are always working with only a small part
or the class ((heir group), Such a situation often causes
students to wonder if Obey are really doing what everyone
else is doing. You can help ease thts anxiety by bringing the
entire class together to summarise prowess to date and
solidi question& You should, however, spend les* than 20
minutes on this aspect of the lecture perlod.

The remainder of the time should be spent showing them
the value of Oulded Design. We have done this by develop.
Ing a iftthirlt that presents a teal world problem of some
novelty and Illustrating how the Ouided Design process was
used to solve the problem. (These can be found in case
studies, or even better. personal consulting experiences.)
A well chosen problem can moUvate the students. And if
the problem Is interesting eooteigi you won't hove to worry
about playing Johhny Carson to a bunch of bored students,

Another alternative to the occasional lecture is a fixed lee.
lure time. We have also had Nieces' with a motivational ice.
lure at the start of each major unit of the course, e.g., in
figure 5,1 you will see that we have placed several such lec.
tures throughout the course.
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Informational Lectures
The primary rlitpotie of the Informatfonal Wore tu

clarify content: fiemetimea %ill comblneth14 type of Sec:
lore with a mat Iva llonol Wore Mot precetin o new topic
too tops._ *Massie* In the Int ormotionol lecture toe ml4h1
provide the Modem With on ~mime of the lechnlopm
are IntrodurIn4 and point out common problem* with the
unit, However, Ow lefortnollonal WOW@ 1 mot4 dfIclent
when you fInd that many ittoup§ ate twornisto booed down
over UK *one problem Mt* palm, Invest' of repeorJuk4
Me *atm eriplanallans ow and over, yori well* *4 com,i44,:r
coifing the dab* logelhet and dealing with tree ripeclik pro,
bkm, In Ude Inatome, we would wpm a full pellod Sec,
lute deallng with the problem, conceptual umktphm,
Into of mold* restemdort, the plabkiti* of within
primary *outcea hi hIcloop, EK
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GRADING
There will usually* several component!. that constitute

toe wrode W a Ouided &gip coursc for instance, these
may be qui tits; turns &id the group 1,40:041*, TOR 14VilIfti
ytAi Oil thOkb component should WWI llw ensalrasis you
want Weed on Csith by Mg igklit.% 41w1 wwwild inakeie
to them how seriously each component should he token:

As an csampte, in our course. %V weigho ihr quieter, io,
I* CA484% 5", 444 ibe, VitOtip (0**1 greAcs riar an*:
;Mow (his weigliting helps 16 KAKI* M044:i criticisws
the course is too heavily group oriented since over half of
their wade based on indMdtrel tests opines plus crams):

1* actual weight you place on each item end rhc toy voh
Wil01 la wade them OM up la sow Ilmover, h.rve
presented WOW likabo below that vilij ffirflot 4,481
consider,

Quizzes
wo use culverts la ensure that students have ar k4s4

skimmed OM Me COUrfic content material that will be
owed by a Oven project, Thus, the quirees %we giro cave.

only task concepts and definitions related to the material)
Likewise, the weight Own la guitars is not high, but Is MIII
enough that It can affect someone* wade in the course.
We limit the grams la lite questions and anew the minutert
or trio lot the student* to answer,

Tests
As west mentionied rattier her Schoduling), we, give es.

arm right after completion of the projec4 a Vow this sirt404
10 bt the time when students ate freshest on the material)
Ibus, we especi that they should know I* content rtrateriel
thoroughly, tiost lessor questions are very specifk and rr .
quire the detailed use a all content material and
techniqtrec

We also ask several questions that either, deal **Okal.
ty With the project or that require the use of techniques that
ltiK1 to be used In soking the project probkm, This is a
died, on those swho Kase or have rwrt contributed oh the pro.
Jects, encourages everyone to know what is going on with
the project& and also rewards those who have not only
worked on the project but who also learned from that *ark,
It also stresses to the students that whet they learn work.
ing on the group projects can be useful etsewhere.
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frif*fifif Iti 1.041A 4&c A$710104044e., OfrO44 10
Of 1 4144:0440A404 44.04 moiiim its ths*
04 COlirW Iimse tqw 14 (04014 *fol
tiw type of got:MI*1m

Group Projects
offi4410 of mojeclis t WA VOrt grgiffi WOCIP04, OOP

it"§ Nei la IOW *AM (AIWA lo wc 'Usk * 10 sit
question tan he eithes sigivl Of if/fOOtt, 401141$0,1* uo Off
sitologm40 fw140004 t411 bos****F*okitiamg20, WOjk C/0044,
ed Design usojetts ;na) not how one IWO *now, some
wows may stoduisi only a satiate esamintion i Ow sow
blent and may have only Owl :Wm *Deem Anothrs sato.
Ikon may IA* *WW1 esaminalkm am* a ....eseastk but will
h wig molt longettasting gift:etc in caws like 104, lond
to wag* Ike wond Inor laltthoot mom latiorably,

One thing DM Mips In paling gioisa toojects Is to define
your esoottation ahead of lime) Dow dashed do you et,
wet Dm solutions to WI Mot concepts of teehniques
should be *NOW 'kw ivI4 shoutd Om ~Ion joutifiedl,
Do you eaglet* Ito MOdftfO4 10 Wain outside ~woo
%maid they ow the compolos Mi thelt so-WO It Is also a goad
Idea to comostotticale thew esaccialions to the s4 OW
hendis D contains samples of psolett guideittwsI

Peer Evaluations
Ole haw /*beady discussed Om pox evaluation platen In

Osovo Doystamks, tiowetvic them am a few additional points
that *outs, be considered togodlog its use in vow mong
*diem),

We ow feet evaluations foe that we CM diftriefiftelft
OffitiOnMOlkoti actoiding to theit was* on the plojects and
so WM students can beeln to learn to evaluate the omit ot
thcis coheagoes, nowter. some people oh dogma jowl as
seasonably that evesvone In the wait* sho d sham equal.
ly in the poled walk and that pew oat Aims can lead
to dissenston In the wet*, VOO can decide *MO shipment
you mkt,

In using peer evaluations) %It let students keep Itidi
ratings of When confidential, The only Information we
divulge Is the Wade each pawn wakes bawd on thew
evaluations, It IS OW opinion that itodeMs %ill be most
honest In uttit evaluations of cobtagues Of they bow that
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Introduction
By the time you have developed and implemented a Guid-

ed Design course you will no doubt have noticed that your
educational Institution has, at best. tolerated your efforts.
Most educational institutions, especially universities, are
resistant to change and innovation. Uudies have shown that
faculty hold a conservative orientation toward educational
innovation, that the perceived risks of change outweigh the
perceived rewards, that the institution does not support
change either through its reward system, e.g., promotion
and tenure, or through Its resources, e.g., faculty release
time and graduate assistants. Nonetheless, having introduc-
ed your innovation within this culture, you are probably in-
terested in seeing that your course can grow and flower
rather than wither away.

In this chapter we will review some of the basic concerns
of the change process. By understanding the change pro-
cess we hope you will be better able to anticipate and
manage the concerns of your colleagues. The model we will
use is taken from Ronald Havelock's The Change Agent's
Guide to Innovation and Education. Published in 1973, the
book remains a concise introduction to the problems of
creating and maintaining innovations in education. Within
this model, we will add several of the more specific problems
we have encountered with our own Guided Design course.
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ACCEPTING THE INNOVATION
if you think about your own Interest in Guided Design, you

will probably rind that you moved through several stages
beginning with your Initial awareness about Guided Design
and ending with your decision to make It part of your
teaching repertoire. It isn't our purpose to Introduce you
to these stages and expect that you will immediately actas
a thange agent to convert your entire department's cur-
riculum to a Guided Design approach. Rather, we have found
that It Is useful to be aware of how people come to accept
change and to understand that your colleagues will ask dif-
ferent types of questions depending on their stage In the
adoption process. The stages researchers have Identified
are: awareness, interest, evaluation, trial, adoption.
Integration.

The Change Process
AWARENESS

initially a person either has no knowledge ofa new Idea
or technique or at most a passing notion that some alter-
native Is available. A person at this stage is best characteriz-
ed as passive with regard to the Innovation, I.e.. you will
need to bring them information to expand their horizons
or to pique their curiousity.
INTEREST

In this stage a person moves beyond passive acquisition
of information to a more active stance. They are now aware
of the Innovation and are willing to consider It. During this
stage an individual will gather information to learn more
about the innovation. As that Information base Is developed.
the first important attitudes toward the Innovation are form-
ed. ror some, the Innovation will be rejected for any number
of overt or covert reasons, l'or others. the Innovation will
seem sufficiently worthwhile that It deserves further
consideration.

EVALUATION
The evaluation stage is a time when the person consider-

ing adopting an innovation conducts a "mental trial." Dur-
ing this period the Individual tries to imagine what It would
be Ilke to Implement some new Idea or process In theirown
lives. Doubts about the innovation will probably be iden-
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tined more spedfically than before. There will be an increas-
ed interest In seeing an example of the innovation as It
might be practiced by the individual considering it.

TRIAL
At this point the individual has decided to try the innova-

tion at some level. There is not yet a commitment to the in-
novation, but a sense of its potential worth that deserves
some empirical experience. The individual will need
guidance from someone with experience In the innovation
to help smooth the way, avoid pitfalls, and thus give the in-
novation a fair test.
ADOPTION

This is the final point of consideration. Whether or not the
trial expexience was an outright success is less important
than an understanding of what went right and what went
wrong. To be sure, It helps If everything goes perfectly.
However. If the potential adopter can see the reasons and
probable solutions for the problems that were encountered.
then there is still a good chance the innovation will be ac-
cepted. On the other hand, for whatever reason, the in-
dividual may not choose to accept the Innovation. They may
fully dislike it, they may fed "Irs OK for you, but not for
me," or simply thank you for your time and file away the
experience.

INTEGRATION
Once the adoption of the innovation has taken place there

is a real need to nurture the change so that it can become
an integral part of the organization. The new adopter will
need collegial support, additional guidance. recognition.
and/or personal rewards from the students, the institution.
or the profession. (Havelock. 1973, 113417)

Facilitating Adoption
As you might imagine, people will tend to seek different

kinds of information and experiences at the different stages
of the adoption process. You can help your colleagues
understand your Innovation by first deciding about what
stage they are In and then tailoring your activities to match
the star-
AWARENESS

A first encounter with Guided Design should be brief, in-
teresting, and easy to understand. You might circulate the
Oulded Design Newsletter to others in your department.
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route an interesting article on Guided Design, or share some
of your own experiences with others at parties or during
hallway discussions.

INTEREST
As your colleagues become aware that you are doing

"something differenr you might begin to receive requests
for more information. At thls stage you would provide more
detailed information to those who request it. You might pre-
sent your work at a Faculty Development Seminar, you could
order the film on Guided Design (no charge) from Modem
Talking Picture Service, you could provide a more detailed
reading list for those so inclined. In general, one of the most
useful things to do at this stage Ls to promote discussion
of Guided Design. People will ask questions, voice doubts,
show excitement. Ail of these events are healthy and
necessary In the change process.

EVALUATION
The thinking and talking from the interest stage will con-

tinue into the Evaluation stage, but there is now more of
a need to experience the innovation. You might invite a col-
league who Is at this stage to come and observe a unit in
the course that is typical of how Guided Design operates.
You might also encourage the faculV member to talk with
students In the course. You could also encourage others to
take advantage of one or the regional workshops offered
through the Mations! Center for Guided Design or to talk
with others who have implemented Guided Design.

TRIAL
We doubt you will find someone who wants to begin with

a full course trial of Guided Design. Rather, what you might
expect is an interest in developing a single unit that would
be taught within a current course. At this point you will need
to work with this individual to help them construct the unit
as well as to help with its implementation. If at all possible
you should be in the classroom when the unit is Introduced
so that you can help guide its Implementation as well as in-
terpret events for the instructor, e.g., the students were in-
itially confused about how the group was to be run, but they
were able to resolve these problems when you clarified the
different roles they would each have.

ADOPTION
If an individual has come this far they now face the pro-

spect of making a "go-no go" decision. Probably the blg-
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gest obstacle at this point for someone who wants to
develop a complete Guided Design course is finding the time
to create the materials. You should encourage the depart-
ment to support this innovation through release time dur-
ing a semester or help seek internal or external funding for
this work. railing this, you could encourage the faculty
member to develop the units on a piecemeal basis. adding
a bit each semester until tim whole has been achieved.
:13TEGRATIO11

ror the innovation to remain the individual will need
positive strokes. This may conyt through professional
presentations or publivitions on the course. A professional
involvement with others who value Guided Design will also
provide peer support for the continued use of Guided
Design. rigure 6.1 summarizes these stages and their
associated roles and activities.
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PEOPLE AND CHANGE
Whenever an innovation is Introduced to a group, people

tend to respond in certain identifiable patterns. Again, we
are not suggesting that you take the role of a change agent
and attempt to convince your colleagues that Guided Design
needs to be a ma)or part of your department's curriculum.
Rather, we think It is useful to understand how people will
tend to respond to a new Idea; and that this understanding
will help you to safely navigate the waters of Implementa-
tion and acceptance. The types of people you will meet on
this final part or your journey are the innovators, middle
and late adopters, the resistors, the gatekeepers. the deci-
sion makers, and the opinion kaders.

Roles and Change
INNOVATORS AND ADOPTERS

An innovator by definition is someone who is first to adopt
an idea. Having paved the way to introduce the idea, the in-
novator will likely find them are others with varying degrees
of interest in the idea. The middle adopteoi are those who
are willing to by out an idea provided then Is reasonable
evidence the idea is worthwhile. The late ado; ster will be the
last to adopt an innovation. They dislike change and will
embrace an innovation only if sufficknt pressure is brought
to bear upon them. Interestingly enough, if they do brink-
ment this innovation they will resist changing from it should
a new idea come along.

RESISTORS
The resistors will take an active role In opposing the in-

novation, They are usually defenders of the status quo. They
may defend their position either from firmly held convic-
lions of what is best or from a personal sense of threat by
the innovation or the Innovator.

GATEKEEPERS
Gatekeepers are people who interface between two

systems, e.g., a department chair who controls access to
the financial system for the faculty or information to and
from the Dean. Depending on the position the gatekeeper
holds, he or she can have a significant effect on your
SUCCeill.
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DECISION MAKERS
The dedsion makas *sold fennel or infonnal power to

dedde issues that have an effect on the woup. The most
common dedslon maker in the imtversiq is the department
chair.
OPINION LEADERS

The opinion leaders are ptobably one of the most impoo
tant constituencies you will encounter. These people ase in-
formally recognized by the group as having a high degree
oferedebtlity within their area o( expertise. Opinion leaders
will typically not be the first people to adopt an Innovation:
rather they will listen to both kmovators and resistors before
waking a dedsion. As Havelock notes '"thelr continuance
in power rests upon their ability tojudge innovations. They
want to be champions of an innovation whose time has
come." fp. 120)

The Lay of the Land
Having decided to adopt a °glided Design approach, and

with a basic understanding of change, you can begin to
predict how people will react to you and your new project.
While nobody is likely to interfere with your approach to
teaching. your colleagues can make life considerably easier
or more difficult for you.

The first person you wiii likely Interact with wilt be the
department chair. As a gatekeeper and formal decision
maker this person contras access to resources you may
need. e.g., dupticatins, graduate assistants, release time.
rurther, this person will probably be integral in promotion
and merit processes. Your first hope I. that the choir is not
a tesistor. If so. you will need to tread cardully while mak-
ing minimal requests for resources. At the some lime you
should then look for opinion leaders who or* oyinpathetk
to your interests and seek their suppott in your diorts with
the chair.

Dont try to entreat the resistors or the tate adopters. Your
Waits and enagy should be shared with the middle
adopters and the opinion leaders. Avoid battles with the
resistors. it is best to view them, as Havelodi miOst urge,
as members who ptovide a useful role in social systems by
"misting inttusions from glen influences, they are the anti.
bodies in our social blood stream." (p. 120)
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Pay attention to the gatekeepers. K Is easy to remember
the rok of the depastelast chair, butjust es important we
the seaelades who central word processing, duplicating.
and any number of other services you wet need. So too, a
smooth relationship with the person responsible for
scheduling rooms will help you should you need to did*
the dass session between large LIcturo and small group
work.

1,18



COMMON ISSUES IN
IMPLEMENTATION

IL by using Gelded Design, sou espied thateveryone will
be pkased with yew efforts yoo will probably be Ow
pointed. Both badly and students odd tend to raise issues
that you should anticipate and prepare to deal with.
!toughly. we have warped these issues Into duce
categoties3 student evaluations student attitudes aod
faculty etUtudes.

Student Evaluations
shidcomehe so marry Ohms, dmft elle draw aod mire

It stremoly, The 'Utilised Wu* appoods isso 'Addy used
that most colkge students have become espats at playing
whatever games ate necessm to marimke their grades
Guided Design. on the other hand, drawsa bat of the tram
As we petaled out in the Ttansition chaptez the student
response to these &sows is tildy to be one of anger and
frustration.

Although we have had many students comment on how
much they enjoyed the course most have still said they kit
that something was missing without kctures, Let's face it,
most students haw become accustomed to siding in a doss
and bdne entertained for an hour withoot having to do
mud* wotk themselves, maims them spend that time do.
Ins something that (twins prepatation. hatd wait. and
that can often idsd to Intetpersonal conflicts wont piease
many students.

Them is also the problem dot most stands:dared mune
evaluadon Onstroments are about it lectute classes llest
course evalualson instruments me loaded so Met they darer
ask questions that are 1/relevant for a Guided design dass
or. wotse yet. they ate slanted so that the best aspects of
Guided Design me newer evoluated,

After recebing mediocre evaluations usingour universi-
tys starodatdieed cosine rating questionnake, we have
developed our own that condentrales on the speak aspects
of our coutse that are relevant. These evaluations hate been
much mom worthwhik and useful, doweven we WO haw
not pleased everyone who took the course and the student
response SW to not as strong as for a lecture course in which
the instnidor can successfully combine Johnny Carson with
Cad Sagan. The use of a spedalited evaluation form moy
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become an issue in promotie* . team et merti. witb col-
knees late want to know why you OW see a standardie-
ed ussivessIty Sorm, In there instances twe kat Was the
time to brief the raponsIbie committee, through a mono
or discussion., that some s4andardieed form is net an ap-
propriate eneasure tor Mk type ot course in that standard
toms tend to focus on the esemation ot the traditional lee-
turerctscussion techniques.

Student Attitudes
Some est the common complaints we set and our

nespormes to them art as follow&
are thalliti 1103 Wane to ws,

You Won just as much kr not mom howl the strg-
lithitrimition. trw) MOM kitp018* #48 MC dam bow tor
project nom& and to karn to war% iogether,

don't nee storiling (n a group.
One reason ycincre here in co/kw is to learn thims that
WM prepuce you tor work atter graderalkn, Unless vat*
plan to become a hermit cwhich doesn't pay too nett)
youll have to tomb in groups, If you kens here how to
deal teilth Wow*, you'll be Mead on the job,

This mune Is too caw.
YeL brileve it or not4 we get this complaint*. U. just

seems easy because of the sekinstruelkon and the tett
that you set to apply your knowkdoe instead ofjost
menvoriting, Actually. you have kansed mom than
studasts in comparable imbue classes, (Ire have the
data to prove 10)

don't Me bream to ouraele my piers or kw Mon entabrate
MC,
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On the joh you'll hove to evaluate others and they'll
evahcate you,. Agakt. tune preparing ) ou to he sue-
costal in yew career. You Aso are in a much better
poration then we am to evalaate bow much your aroup
contributed to the projea.
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epilogue
$$sto boon glom soritkin Calectibeti OMhoe
to go detailed dkoctione, bed have wet

loodeed that Instmatons boo one
Woo know the antatty gets you awn tog
than 0061 MCA wen when they efc at-
curate gp, 49)
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Pio human beino has more than five million hairs on his
head. This fact plus some information that the Bureau of
Census can provide would permit you to prow that there
are at least two persons in Mew York City whv c the same
number of hairs on their heads. What inform n would you
need and how could it be used to prove the proposition?
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A stranger bought a bicycle for 613 and gave in payment
a check for 423. The dealer went to a neighboring More and
cashed the check. The Mranger received 1110 change,
mounted his bicycle and disappeared. The check bounced
and the dealer had to make good. The bicycle cost the dealer
$11. How much money did he lose altogether?
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SITUATION
A buMnessman hedjust turned off the lights in the More

when a man appeared and demanded money, The owner
opened a cash register. The contents of the cash register
were scooped up, and the man sped away, A member of the
polka force wail notified promptly.

Circle a T if a statement below is true based on the above
situation, r if it is falft or ? if you cannot tell whether it Is
true or false based on the obove information:

Otateaseala about the story
1. A man appeared after the owner had turns

ed off his store lights, T r
2, The robber was a man. T r
3, A men did not demand money. T ?
4. The man who opened the cash register was

thc owner. T r 7
5, The Men owner scooped up the contents

of the cash register and ran away, T r
O. Someone opened a cash register. T r
7. After the man who demanded the money

scooped up the contents of the cash
register, he ran away. T r

8. WhIle thc cash register contained money,
the story does not state bow ouch. T r

9. The robber demanded money or the owner. T ?
10. The story concerns a series or events in

which only three persons are referred to:
the owner of the store, a man who
demanded money and a member of the
police force. T r

11. The following events In the story arc true:
someone demanded money, a Ciaah
register was opened. Its contents were
scooped up, and a man dashed out of the
store, T r ?
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GROUP DeveLopmeriT PROJeCT
Previously, your group particIpated In a number of COW§

anti C141104463 how. It Is lime to assess the staluir of the
group as a wet% unit, and to take action designed to ht .
crease both its task petformance and the satisfaiAlon of ils
members, The matronly's throuah which )ou can at,
complish these golds Is described below as the 'Droop
Development Project."

Doe Doter The fiml summary repon on the group devel-
opment project is due during the week of

and at a lime mutually agreed upon
between the group and your Instructor,

Project Details
The group Is to complete each of the development ac

tivIlles described below, Then, a meeting is to be schedul.
ed with your instructor at a place of your cboostrig. Our-
Inn this meeting the group will be espected to communicate
the results of the project activities In terms of both 1$ a
group assessmeot summary, and 2) a set of future action
plans. No written mon Is required. however, visual aids to
Improve communications during the meeting will certain-
ly be useful. A final evaluation will be made by the Whim-
tor according to,

4he apparent completeness with which the project ac.
tivities were accomplished,

-the ability of the group to communicate the results of its
assessment and planning efforts and,

4he quality of the assessment and action plans,
Activity a I

Prepare the "Dockground Preparation" pert of the 'Iltrotop
Development PrOjeCr. Ascertain where the group has pro-
gressed sccording to or different from your original expec-
tations. Identlfy the Implications of this analysis.
Reestablish priorities, expectations, and goals where
appropriate,

Modified from John IL 5chamertrorn. Jr. as an tnstructional es.
ache. Used with permission of the author.
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Activity *2
&Kt mombor tit tts@ ofoop owtod compitte the *limbed

"Team Development Stoic" Summarise ihm moonset tw
ing appropriate deseriplive Malistim Assess Ithe wooing
of Ow *Oa in Wintil oi stoup detttinpnivni. Ulin those moil*
(out meth*,

Activity *3
etOplifill bre group sowhowooss, Oise sost: am *wild

retied member responses to the questioo, -sirtio is the moM
Influential PC4S011 in terms of group task coneernsr The
oecond sociogram should relkel the question. "who is the
most influential person In terms tot woup isalatersaace
concemar

A sample sociosam b diagrammed below, To make a
wigwam km tub member choose one or more persons
in response 10 each question, Then draw mows from each
member to the person* chosen, The result Is a diosam such
as Ute following;

ret
COW

Antalya the implications of your too sodogrimts for group
functioning, Use the uclogram Infonnotion as part of your
group deveiopment dfort,

Activity *4
Consider your group to be on open system with two

outputs task performance and member satisfaction, Use
the following ouUlne u an aid for analysing how these two
outputs are affected by the nMure of your woup's Inputs
and operational Mnictute.
A.1epe tor

In respect to Inputs, focus on the Impact on soup perfor-
mance and saUsfaction caused try the nature of the tasks
faced and differenUal traits, badwounds. needs and
values of group members,
'Operational Structstre
In respect to group operations, consider the Impact on
soup pafonnanee and satisfaction caused by norms,
cohesion, soup maintenance and Wit roles, corn-
11111A1CIUMS, dedsioninaking and conflkt, ftekvant
questions Include:
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11Whot stomas emerged in the woup? How did these
norms PAM to the task M hond? How were they
perceived by VOSO4isgroup members! How did they itV
OttOtitt Milt performance/

71 *UM kvel 01 etritestversees wes achkved In the worm?
What factors determined Ms Wel 01 cohesiveroessi
How did this level of cOlefatiCAM inhume group
performente

5) TO **A wwe wmtp IAA Anfi MOWow* tokv
performed during the various phases ol the group tv
potence? Who performed these rote* at vatioos times?
Why? To what degree of effectheness? How did the
ability of the worm to account for these task and
mainterunce mite Influence group perfomaance

41 How world you chstaderin the quality aod Sevets
Isteepereosel coo eseakatirses in the group? What
were some of (te pdmary barriers andror facilitators?
How did intapenonal communkations influence
woup performance?

What comaireekallss wetworik or structure was im,
pkmented by the woup to accomplish its tasks! How did
the communkaUons sttocture Infloence woop outcomes?

fr) How wem dodge*. made In your group? Welt they
decitions by majority, minority, We. or consensus?
How did the various members feel about certain key
dedsions? Was there an Identifurble pattern foe your
dedsioninaking activities?

C.Ostarets
The group ohould recognite that the type of analyMs de.
tailed above requires some determination of what its ac .
tual performance to date ha* been. A. poi" you
should consider the producthity question and decide
where you came out. Was your productivity high or low
and why?
As IndirAduals you must also contribute to the group
some measure of individual satisfaction, Are group
members satisfied with what has been accomplished and
with what Is talking place Why?
Analyze how these inputyperationpoutput factors have
changed for your group over time as you pan through
the various stages of group development outlined in lee.
tore andtor the teg.
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Use the mulls of this Arlib ty to iteke constructive
changes in I* groups twirls endlor opersilonol

ructirm
Activity *5

coal member should write a personal contract with the
group staling what berth, will 41 410 MOW of, br do less of,
and cl continue to On in (Mkt it) *Miff the firIKM*4 of the
group In its remaining work during the course: These con,
tracts shoutii be *stet discussed. and Own rival/led to
obtain minimum tekvancy,

Background PreparationGroup
Development Project

I , Biographies
Fiepart a Mei written blowaphical sketch of each

member. Concentrate on factors which you Judo to be Me-
Vant la OW opCral$0,1 of your group,

2, Sharing rdodties
ti§,§ the diagram below to mark the point horn 0 to 100

that Identifies whom this group stood initially In lams of
your total work requirements and priotilles, for example,
you mlght *ay that the group had only a way minor Mod.
ly le,g 101 based on your other Ume commitments, On the
other hand, the poselble learning value of the group may
have seemed very high to you and thus them %would be a
score of 90,

Also write in the blank space below the diagram the total
number ot hours you have been able to allocate to woup
activities in a typical week,

so too

Zero Highest
Madly Priority

Humbert of hours available pet week
Mow share your priority and number of available work

hours with the other rimmbers of the woup, CaCh of you
should explain why you mink the chokes you did, end
discuss their Implications In tarns of the troop tasks,

Tabeletloat, Someone In the group should tabulate the
results for each Individual, A summary diagram showing the
prior* pointy for nisch group member should be prepared,
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Also, the ftequency 0041111sultion of how* evaii the
monk* hours evellabic and the *wage own 0.* blows
evaileble pet pawn thooki be Wet

Maine
7'efse five minutes to think about the trolv, pe. ise#I

Mum sod your plate In IL TO to answer the lotlossing
questions3

Whit did two we* as a mull of pattkipsting,
sib* woocs i4 Imo nave Ootspi ithg
Whet did you think the woop should do to 1gin44 W

ensure the most posithe outcomes!
how sham pout answets with those of Ow mho woup

membets, Be sure to ewe^ $4sutsett Overly, and to listen
catefully to what others ate saying, Thy to make stme Wet
evelyone pinOdpolee and OW you leam as moch WWI 004
another; stews as posOble,

Tabasassaa. Someone In the gnu." should summate* Ow
thoughts tdmtted thning Ms phew. of Ow eseechtt, rwevy
comment need n04 be listed, but the raw of Ideas and
general mood of Me gawp memben should be Nay
esptessed,
4. The Otoup Goal

flow It Is Orne to clarity the glut,* putpose, Obt/tously,
you we pad of a group because the Instructor Hewitt* H.
Whet do you think the ultimate goal of the woup should be,
however, as It Wes Ile formally assigned tasks? Write your
goal statement In the space Li pedfy the goal of Ow
woup as you otiginally saw It. WrIte that In the space below,

Store your goal statement with the other woup members,
Asa group, prepete a summary of the woup-s otighsal goal,

Tabetatiaas Someone in the wasp should tette down Ow
formal statement of the woutp's origin& goal.

Team Development Scale
by William 0. Dyner

I, To v4*4 e1ur4 do I feel a resil pan of I* liporn7
a a 3 4

Camiklialy A pan Om atie Comatty osit- 0* 0* a.,
NA mu tht lomottoor 46 Oat +wept *lc oat
Siot 06 11w notOnoi sot tot ** too of Os tow

Owl sok*
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Decision Making
Self Instruction Unit

After completing this material you should be able
to:

I. List the Four Steps of Decision-Making.
U. Evlain Why it Is Important to Define a Problem

First.
III. Describe the Difference Between Problem

Causes
and Problem Symptoms.

IV. State the Characteristics of a Good Objective.
V. Describe the Difference Between Facts and

Constraints.
VI. Describe the Role of Assumptions.

VII. Explain the Process of Brainstorming to
Develop Possible Solutions.

VIII. List the Criteria for Evaluating Solutions.
IX. Describe the Process of Analysis. Synthesis,

and Evaluation.
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Objective Is
List the Four Steps of Decision-Making

You are probably used to making decisions in your every-
day life. However, most of these decisions are made in an
emotional, haphazard way. In solving business problems It
will be Important for you to follow a systematic procedure.

This procedure is based on steps developed by decision-
making experts. It is guaranteed to lead to better, hard-
headed solutions. ror now, we will Just present the steps,
then explain these steps In detail later.

The steps are:
1. Define the problem
2. List constraint% assumptions, and facts.
3. Develop possible solutions and select one.
4. Analyze, synthesize, and evaluate the solution.
It will be important for you to perform these steps

automatically. Therefore, we want you to memorize them
now. To test your memorization, list them on this page
before turning the page to check your answer.

Question 1: What are the four steps of decision-
making?
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Answer 1: The four steps are:
1. Define the problem
2. List constraints, assumptions, and facts.
3. Develop possible solutions and select one.
4. Analyze. synthesize, and evalute the solution.

If you did not get these correct. go back and memorize
them before proceeding.
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Objective II: Up lain Why It Is Important to Define
a Problem First

In problemsolving. most people are used to thinking of
possible solutions as a first step. However, thls is incorrect.
Until you have defined the problem, how can you be sure
that your solutions will solve it? Stories abound of people
who developed perfectly good solutions, but for the wrong
problem, or, worse yet, spent huge sums of money trying
to solve a nomexIstent problem. Thus, although it may seem
awkward to you, we will stress that you must flrst define the
problem before even thinking of how to solve it in all the
decbion-maldng work for this course you will always define
the problem as a first step.

Question 1: Why Is It Important to define a prob-
lem as the first decision-making step? (Write your
answer below.)
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Answer ls The reason for defining al problem first
is so that you can be sure that you are solving the
correct problem.

141!



Objective 111: Describe the Difference Between
Problem Causes and Symptoms

in order to define a problem you must first be able to
recognise the problem. There are two things that will help
you do thiss causes and symptoms. However, to cortectly
define the problem It is Important that you be able to dif-
ferntlate between these two.

Problem Symptoms are the signs which indicate a problem
exists. Por example, when you have a cold the symptoms
are a fever, runny nose, and general feeling of being unwell.
These indicate that a problem exists, but are not really the
problem cause.

Likewise. In a production operation, frequent late
deliveries to customers, excessive inventory, or high labor
costs may indicate that a problem exists. These arc the
symptoms. However, the causes are usually something
different.

Just as a runny nose and fever are symptoms of a cold
but not the cause, the causes of a production management
problem may be different than the symptoms. Por Instance,
high levels of inventory may be only a symptom which is
caused by a decrease In demand for the product.

With a cold, the cause Is a virus. Its symptoms are runny
nose and fever. In a production problem, the cause may be
a drop In product demand. The symptom will be a buildup
of inventoty from the unsold units we have manufactured.
The pmblem cause produces the symptoms which Indicate
that a problem exists,

Question Is Describe the difference between
problem symptoms and causes,
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Answer 11 A problem cause is what brings about
the problem. The symptoms are the visible signs
that a problem exists.

Recognizing problem causes and differentiating them
from problem symptoms is something which takes some
skill and practice. (flowever, you will be getting practice
later in this class.) You should be aware. though. that
somedmes one symptom may cause another symptom, For
example. high inventories may cause a cash shortage in the
company. In such a casee, you need to trace back to the
original cause,
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Ottjective Ws State the Characteristics ofa Good
Problem Definition

You may fed that being able to recognize problem causes
and symptoms will enable you to solve a problan. Unfor-
tutuddy, that is not true. rOr one thing, eliminating symp-
toms win not solve the problem. Itedudng the kver andcbr
ing up a runny nose does not cure your cold. ftjust helps
you fed better. Unfortunately, when you're Ili, curing the
symptoms may make matters worse by masking the signs

physician needs to recount= the real problem. In produc-
tion management, eliminating symptoms does not solve the
probkm.

Likewise, knowIng the causes may not solve the pmbian.
for instance, during the recession of IWOmany firms node-
ed an Mayne in Inventories (the symptoms). This was oars.
ed by a downturn in sales (the cause). ftowever, due to the
general economic conditions they could do little to increase
saks. Instead, !Inns had to concentrate on ether ways of
solving the problan.

Because symptoms and causes will not lead to a problem
solution, although they are helpful in recognizing the pro-
Mem, there Is one last step In defining the problem. That
Is to state the ottiective of your problem-solving wodt. In
other words, what you want to achieve.

A good objective will describe what we stent to achieve.
nevem, It will not spedfy any partiadaraolulion for acitiev-
Ins it. This is because we still are avoiding problem solu-
tions. Thus, the ohjective should also besure to avoid sped-
tying any particular solution. roe. Instance. In the remission
problem mentioned above, a company might state its ob-
Jalisco) being to reduce Its investment in inventory. This

6 could be achieved by either Increasing sales or cutting back
on production. Thus, the company has specified what is to
be achieved, but Mill kept fts options °Pea-
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Question Is ?Or the problem situation dest.rib-
ed bdow, which of the following are good objec-
tives and which are not? What is wrong with the
ones which are not?

Consider a company whose sales have deceased. It finds
too much money Is tied up in excessive finished product In-
ventories. ror the time being, sales cannot be Increased. The
objective hu

L To cut bads on productions* Inventory will decrease.
2. To reduce Inventory by 'Increasing sales.
3. To ISICItalle profits.
4. To eliminate the problem.
3. To reduce Inventory investment.

Answer is 3 and 3 are good objectives because
they specify what we want to achieve without
specifying how. however, 3 does not specifically
relate to this problem.

1 is just a possible solution while 2 states the
objective but specifies how It will be achieved.

4 is too nebulous. It does not specify what we
want to achieve in the end. Thus, it too is not a
good objective.
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Question 21 Just to be sure you have therm state
the characteristics of a good objective.

Answer 21 A good objective wilt specify exactly
what we want to achieve. It will not state how that
will be achieved.

133

146



Objective Vs Describe the Difference Between
racts and Constraints

After you have Identified the symptoms arnd causes of a
problem and stated the objeahe, you're a long way toward
solving the problem however, there is one more step Which
needs to be done. That is to identify the facts you know, con-
straints which wn maid your solutions, and assumptions
to be made.

fbr now, we will just consider fads and constraints.
Although they are quite similar, there are some Important
OM:maces which you should recover,.

Pacts are everythibra toe boom ror turaxsple, in the prob.
Sem discussed previously relating to Inventory we may
know the current dollar value of inventory, level of sales,
and current production rate. These are all facts.

Constralnis are facts sokkh restrict our actions, For es-
ample. the current production rate 18 a feet. however. It is
not constraint because it,does not restrict our actions,
5uppose, though, that this Production rate is governed by
on automated assembly line. The speed of this line can be
decreesed by no more than 10 percent. This is now a con-
straint. That the production rite can be decreased no more
than 10 percent is a factsomething we know. however,
this fact also means that any solutions itwolving a decrease
in production rate are e vabided to 10 patient. Secause this
fact restricts our solutions it I. oho a constraint.

Question is Describe the difference between
facts and constraints.
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Answer is Pacts ate everything we know. Con-
straints art facts which testria our actions,
thereby limiting our possible solutions.
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Question 24 A company products washets and
tigers. finished units ate stored in a warehouse.
They cutvently have 400 washers and 200 *yet*.
The companys oldective Is to increase Its Inven-
tory. However. the warehouse can hold only 700
total units and the ptoduction rate cannot be
increased.

What are the constraints and facts?
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Moms 21 The fads ales
The isekteleeese coodisks IMO iweitilerc

2, It esetales 200 *Arc
The oseattegmts

The tweitheese cate 'WM oety TOO waft,
Freeettion fele comet be leueteed,

Nei* OW Ike tectojene WS we Wow letster are NOW, OW
teosiois tesetiot ear Woe enuleeii.
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Objective VI: Describe the Role of Assumptions
While facts are what we know and constraints arc facts

which limit our actions, there Is often information which we
do not have. ror example, we may not know whether sales
will continue to be depressed. Likewise, we may not know
how the company's union would react to laying off
employees. In both of these cases we may have to make an
assumption.

Assumptions MI In for unknown Information. In our daily
lives we are constantly making assumptions about events
or other people's actions. Moot of the time these assump-
tions arc made unconsciously.

In systematic decision-making It is important that you list
the assumptions being made. That way you can examine
them and determine whether each assumption is
reasonable. If you develop solutions based on an
unreasonable assumption then these solutions probably will
not work.

Question is What role do assumptions play in
problem.solving?
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Answer it Assumptions fill In for information we
do not know. It Is important to Hot any mourn!).
tions we are making In solving a problem.

To give you an Idea of what can happen if
aosumptions are not listed and examined, cone
older the following story.

One day at lunch, the Chairman of the Uoard of a large
company wondered aloud; "Why don't we have a distribu,
tion center In springfleldr It op happened that the com .
pany a biggest customer was In Springfield,

Overhearing th:s remark, a VIce.President started the ball
roiling to get one built. Three years and $O million later, the
Chairman had to order the Springfield distribution center
closed because It was such a money.loser. Re didn't think
one should have been built there, heJust wondered whyone
never was. The VIcePresident auumed he wanted one there.

Remember, there's an old saying. If you make an auump-
lion without checking it out, you make an ASS out of U and
MU.
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Objective VIII Cxp lain the Process of Brain.
storming to Develop Possible Solutions

So far, we have covered the first two steps of the decisions
making process. The first, which is tfeilnIng the problem, In.
dudes recognising symptonis and MACS and stating the
ottlective. The second step involves listing constraints,
assumptions, and facts.

At this point, you are ready to go on to possible oolutions.
When most people approach a problem they usually pick one
partkular solution right away, however, this, like not defin.
Ins the problem first, is a mistake, itisteed, it is best to
develop as many possible solutions as you can, In this way,
you won't miss any good solutions, ones which might be bet.
ter than your first Idea.

One process which has been found useful In developing
possible solutions Is called brainstorming. The idea behind
brainstorming is to develop a list of possible solutions
without evaluating them, In a later step you will throw out
some and evaluate the rest.

To brainstorm you usually need a group of people sitting
In a circle. One person should keep track of the solutions.
each person should keep thc overall objective in mind, but
express whatever possible solutions come to mind. This
should be done without stopping to cualuate solutions. Most
of us filter what we say. asking ourselves, "does this sound
dumb?", "Does this project the image of me I want to pro.
jectr and so on. In brainstorming you need to just let the
ideas flow, turning off that Internal filter. It's difficult to do,
but that's what leads to good solutions.

To brainstorm, there are four basic ruiest
1. elo criticism
2. Free-wheeling is welcomed. The wilder thc idea the

better.
3. Quantity is wanted.
4. Combination and improvement arc sought. Suggest

ways of improving other ideas.

Question It Describe the brainstorming process
and list the four rules.
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Answer is Brainstorming is a process for
generating possible solutions. A group of people
in a circle generMe ideas while one records these
ideas. Each person avoids filtering or evaluating
(hue ideas as they arise, but keeps their objec.
five in mind.

The rules arm

1. No criticism
2, free.wheeling is welcomed. The wilder the idea the

better.
3, Quantity is wanted.
4, Combination and improvement ate sought. Smut

ways of improving other ideas.
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Objective VIII; List the Criteria for evaluating
Solutions

The brainstorming procie VOCrateli po*gble solutions
without evaluaUng them. However, it le neccessary after this
to narrow thus down and to select the ooe solution you
think Is best.

Ir any business Mtuation there are certain criteria which
can be used to evaluate possible solutions. You may find
that for a given situation you will want to add others,
However. for now we, will Ova *Ins 4 basic 'Kt to begin with,

The first criterion is feasibility, Does the solution White
the constraints? If so. it may be rejected. This can help to
narrow your list.

The second criterion is coat. rhit of 80, is the money
available for a given solutioo? ii not. that solution can be
rejected. Otherwise, you can rate each solution on the bast%
of high, medium, or low impeded cost,

The third criterion is resources. Are the resources iplent,
people. and equipment) oval table for each solution? Ansin.
ibis may allow you to reject some solutions.

The fourth criterion Is ethics, is the solution legal, moral,
and ethical? Again, If not. the solution should be rejected.

After usIng these four criteria you will have narrowed
down your list of solutions and evaluated the attractiveness
of those remaining. At this point, It will be up to you to select
the one solution you think will best solve the problem.

Question it List the four general criteria for
evaluating possible solutions,
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Answer is The lour general criteria arei
is f000lhility
2, coM
3, reboutt@o)
4, ethIcs

156
104



Object We IM lkoeribe tilC PrOCCAS of Analy§iss
Syntheols, owl Evaluation

After Wetting the most attractive solution, the laM step
Involves actually woilting out the details of that solution,

4na 401a Mos to analyting the solution comfametutt and
details, rot esample, suppose that to lettuce inventory we
decide to cut bac% on the production tate, !tow will lhI bg
done? Will we lay off employees? WIWI affect Out otdeting
of raw matettals? In (he analyst* phew you need to Num
out what need* to be done In developIng tAlii *photon.

3unfile4 s worldng out all the tkIMIs and putting
everything together Into a detailed solution, rot esample,
If you decide to lay off employees. now Iss when you cam,
pule how many, Any other detalls ate watKeti out, all
calculations ate completed anti the final solution I*
developed,

The final phase. Itivolires et1/21104Hon of your solutior, Will
it solve the prohkni? Can It be Imptoved? At this point put
may want to perform mote anal)*Is and tothrbio,

Question 14 Descilhe the Meps of analysi$, syn .
thesis, and evaluation.
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Assoweir 1 Analysis involves CAO mining a !mita.
tion, determining the components. and planning
for detailed synthesN.

Synthesis t actually worKing out the details and
performing any necessary cakulMions then put .
ting the pieces together.

In evaluation, the detailed solution N evaluated
and, If necessary, additional work is performed.
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POSTTC,ST
1, A problem cause;

a, is Ow outwahl hion a twoblem costs,
b, Is what we want so trii4o.
c, Males out objective,
0, Is what pioduccs We symptoms

2, A probkni symptom
14 the oulwatil Otto a ptvilleni fAI4M

b, what we saint to soh-la-
c, Mates our objcclive,
41, is what ptoduces the syinploms.

3. WWI of the following Is a good *WO heft
a, To reduce laboi cous,
b. To tritium labor costs by t00% off emplutocs,
c. To lay off some employees,
41, To solve the ptobkm,

4, U L Impattant in OM define the ptolarm bccauw
a, then we will get a solution tight away,
b, this will solve the psoblem,
c, then we wig know wiwthet Ow tight probictit
bdng trolved,
d, defining the ptobkm is not the Wu step,

3, *WO of the following is a consOsintP
a, We now have 100 employees,
b, Thee Is no money to bite mote emptoyces,
c, 30 patent of the employees ate om 40 years

old,
42, 40 patent of the empSoyees ate women,

6, Which of the following Is not a rule of bta1nstorm1ng7
a, Prem=wheeling I wekomed,
b, hlo altidsm,
c. Combination and Implomnent awe sought-.
d, Quantity should tx kept le a minimum,
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AIM 316

Quiz Ni Decision.Makinn
I, A pl6l041111 (OW

ihtl WOO bell shoorld
b, our objecilvg,
c, what prodocas symptoms,
4. Ow *0 WM 4 iirgAltrsi v4,46410,

2, A problem symptom
a, lite thing tot should salvo-
b, our objective,
c, what mot* the problvm,
d, the siwi that a problem *grist*,

3, Mut the four f,14#4 dedsionill4411411000100 WOO
Develop posallikt solutions and *dm ow.

2, List constraints, assamptions, and facts.
3, Identify the problom,
4, Maim synthesim and evaluate tht solution,
a, 1,2,3,4,
b, 114
c,
d. 2,33.4

Vilskto of the following Is a constraint?
a, Theft ate 500 errIployeels,
b, Inventory Is now SOO units,
c. The loot% day from 0 a,m, lo 5 p.m,
d, The warehouse has capacity to hold only

900 units,

3, 'Why Is ft Impodant to Identify the problem?
a. So wit can be sure to soh* the cormtt problem,
b. To Identify the gambit/1m causes,
c. To help us list constraints, astaxmptions, 1att4,
d, So we can ~ate the symotoons,
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Introductory Project:
The Ajax Company
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The Alan Company;
An lottodtiction to the Dethlowtioking
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At this point. Burt Hancock broke in:
"Bill. we've checked and re-checked that scrap rate and
they're running right at 7%. Just the same, on a shop
order of 10000 last week we ran 10700. but got only
9951 good ones. 49 short.

I can't figure it out. That's why I've asked Sharon to
be here. I think we need to computerize this thing."

Sharon Shrock. Data Processing Manager. had Just Join-
ed the company 6 months before. During that time, top
management had been impressed by her problem-solving
ability. She is now recognized as an up-and-coming force
in the company.

"Burt." Sharon replied. "my department and I are cer-
tainly at your service and we'll try to do whatever we
can to help. However. I'm not sure what the problem
really is."
"It seems pretty obvious to me," Burt said. "We need
to computerize this thing."

At this point. Bill Coscarelli broke In:
"Look, whatever the problem is. we need to correct It
fast. Marketing is already upset. and you know how
anxious they are toJump down my throat every chance
they getl"
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Instruction 0.1The Problem
The very first step any professional decision-maker per-

forms In solving a problem is to clearly identify what the
problem really is. 13y doing this you can avoid wasting time
solving the wrong problem or Just trying to cure the
symptoms.

You should state the problem in terms of what you want
to achieve. ror example. given the problem of adding 2 + 2.
one could state the problem as: "to find what 2 + 2 equals."

In our case, you could state the problem as "to reduce the
scrap rate." However you define it, be sure to state what you
want to achieve.

You should think about this for now. then In class you will
combine your ideas with those of others In a group. At that
time, you'll be given additional guidance.
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Feedback
In this and all other projects we will give you written feed-

back. It will describe what the person being portrayed In this
problem did. DO NOT treat this as a "correct answer." It
merely represents a good answer against which to compare
your response. Is yours better? Are there strong points about
one or the other? How are they the same? Different? Unfor-
tunately. most of your education until now has taught you
to look for the "right answer." In soMng real problems there
Is no such thlnu. However, some problem solutions are bet-
ter than others. Use this feedback as a guideline only. DO
NOT copy it (aside from making yourself liable for copyright
infringement, you wont learn anything). Trust your own
ideas and do your own work. red free to disagree with the
feedback when you think your group's response Is better,
but be prepared to defend your position.

Feedback 0.1
Sharon decided that the previous overproduction or, arts

and present underproduction were both symptoms or the
problem. She decided the problem was caused by not start-
ing the proper number of parts into the press operation so
as to end up with the correct number or good parts.

Based on this, she decided the objective was "to ensure
thatjust the correct number of good parts are produced."

You should noUce that this Is a good objective. It states
what is to be achieved: to getjust the right number of parts,
not too many, not too few. It also does not specify how It
will be done. That is left for you to decide.

7



Instruction 0.2 Constraints, Assumptions,
facts

You should now go on and list all the important facts,
decide which facts will constrain your solution (the con-
strainb) and list any assumptions you are making.
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Feedback 0.2
Sharon and her group developed the following list:

racta
1. The scrap rate on part 411487 Is now 7%.
2. Adding 7% to an order of N1487 produces shortages.
3. A4.141ng 10% to an order produces overages.

Constrahas
1. The solution must be implementable in a short period

of time.
Assumptions

1. The strap rate will remain at 7%.
2. The scoops cannot be stamped on other equipment.
Compare these to your list and decide where you think

there are differences and why. Again. be prepared to defend
your list.
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Instruction 0.3 - Possible Solutions
Molly. you can think about possible solutions. &en

though you may have one in mind. go on and brainstorm.
See how many Ideas you can come up with. However. your
solutions should meet the objective "to ensure thatjust the
correct number or good parts are produced."

Atter that, go on and select one solution you think is best.
Remember, you can use the set of criteria I gave you miler,
adding any oLbc you think are relevant.
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Feedback 0,3
Sharon's woup listed the following possible solutions:

I. Buy new presses with lower scrap rate.
2. Computerize the calculations of required units.
3. Perform the calonation differently.
4. Hire a new press dept. supervisor.

They evaluated these on the four criteria of cost,
resources. feasibility and ethics. Because a the constraint
they also added "speed of implementation."

seleties test Illemmeme ftestiality Maks Spool
tiew presses MO P 1 OK Sew/

2, Co~ttilse Med, Yes Yes Oft 71.deralbe
3. Ciderentet tau Yes Yes Oft root
44 New Sow, 71al. Yes 7 7000kratt

Based on Ms, they decided that doing the calculations
differently was the best solution.

If you agree, fine. Otherwise defend your solution. II you
think It's best then stick with it for the nest step.
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Instruction OA Analysis, Synthesis, evaluation
At this step, you should recall that you analyze the solu-

Wit, break It into components, and detennine the work to
be done. In synthesis, you develop the components and put
them together. After that, you evaluate the solution and
detamlne whether It has solved the problem, whother Itcan
be improved, or whether more work is needed.

VW the solution ot dimming the calcidations, the analysis
follows,

The problem was occurries when 7% was added to each
order kw part 01487. however, 7% of these extras will be
bad. This was not taken into consideration. Therefore, they
came up short.

To synthesize the now solution, iers see how this can be
corrected. Let X be the number we need to start. Seven per-
cent of these will be scrapped. If we want 10000 good ones,
then we need to ham

X - .07X 'II 10000
or ( .07) " 10000
or .93X mi 10000
and X 10000/.93 10732.7

Thus we need to start 10733 scoops to get 10000 good ones,
As evaluation, wo could compare this with what happen-

ed before. When we started 10700. we got only 9931 good
ones, or the 49 short we would expect, However, starting
11000 laddIng 10%) as was done previously. rasirits himore
than enough. Thus, it appears that our new method will
solve the problem.

You should also think about how this would be ins-
plemented. You could computerize it, but an caster way
might be to just post a sheet showing how many to start
to get different numbers of good scoops.

Conclusion
This has shown you the steps you will be following on all

projects. You should go back and refresh your memory on
what they were. Also notice how each stepwas performed.
The nest pretject will count toward your coarse grade.

1 72
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ADSC 352
Project Group Evaluation Form
Project lumber Chomp name_

The ratings you provide on this form will be wed to dever-
mine individual grades for your fellow group member',
Thus, If you feel that someone has contributed less 1.64411

Weir fair sham or has done an outstanding job you can
reflect those feelings on this evaluation form, Remember.
tryou let your fellow group members know that theyme do-
Ing a poor** thmugh these evaluations then It Ls Malythat
they v4licontilbute more in the future. Likewise. rewarding
those who hate worked hard will probably mean they WU
continue that behavior.

As you consider the extent of each group member's con-
tnbution you should think about the following criteria.

I. frequency of attendance at woup meetings.
2- Watts in tams of ditngtdattrying the stoup
task
3. lielping to COSUre that the final product Is done
well.
4. Contributed itisrha fair share of cakutations,
S. Drafted his/her fair share of the final report.
6. Conuibuted thne,
7. Contributed ideas.
a. Contributed leadership.

Rate each group member. excluding yourself, in terms
of the above ailed& List the names of thegroup members,
but not yourself. In the space below. Then assign a
number of points to each person to reflect his/her rating,
These ratings must total 100. Thus. someone who con-
tributed more will receive a higher number of points.
Someone who contributed ins will wave (vow points.
Remember, the points must WM 100.
Weep member names Points assigned

2
3

4.

Totah 100Your flame:-
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Group Evaluation Form
WW2 Project!
Your llama

The ratings you WU provide on this form win be used to
assist in deolgning points to your fellow group members .
a tvi therefore will be used in making final grade
asil armada in the course. nth respect to case peesenta.
lions and the term project. the Instructor will mai* the la.
Mal eveloation and then use the pew evaluations In assign
the same or losaer mamba of points to each student. Thus.
K you feel that a partkular person has not fully contriboted .
done so in a careless manner, or even prevented the wasp
from making noroolosful progress toward the final preject,
you now have the opportunity to (swim your feelings and
thereby help haulm that this student does not fully benefit
horn the efforts of those who have worked hard and well on
the project. Lairwtse, students who have worked hard on
the projeCt should be rewarded for their efforts.

As you consider the Went of contribution a(tach group
member, consider the following!

I. frequency of attendance at group meetings.
2. Vials in tams of ddlningrciatifying the group

task.
3. litipkte to tame Mit the final product is done

won (held/enforced high standards).
4. Drafted his/her fair share of the final report.
3. Typed histher fair share of the final report.
8. Proofread final report and attended to details.
7. Contributed ideas.
8. Contributed time.
9. Contributed leadenhip.

10. Contstbuted effort.

Group ',ember names:
Pants Assigned !

tto to 100 pis/1*mm
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AD5C 483

Peer Evaluation For The
Simulation Questionnaire

ASSIGNMENT

TOW etanset Group *a
illnottudionsa

Me cads of vow group members indoding )oiriven
each dere hems listed below, as objecthedy panottsle,
Mt the names In the blocks Wow according to the
alpitabeticst order oft* lasit raMMILM of the troop niernhors.
Then, for each question wise the rnonber thst is most ap,
plicablie as poor the *CAC 1661WA

4 5
I

Very Very
Link

tems
I. Attended ObetitimeC

2. named Jab/ides.
3. Assumed !leadership We.

4. Partkipated In discussions.
5. Contribukd In oohing

a WOW set of variables,

(pour 111215tit* PVIle5
I 2 3 4

7111111111M

711441111~P

VINVIIMOI, IMMO!

MIMI= IllfII11 21110P SC.

.1111MINIMe 711611171.111M ZAMINNIVIIR
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060L, 74016M ItAtteS
1 2 3 4

6, kdoetilikei the contra
flotations to be *biked Ty
each wadable, = 1111MINIMMIC141,71926R-

73 Ottered help to demloplog
the scales tot the Item,
and to general, lanotoviog
the gantintoonahe, 391111111111111=3921121=1.

6, Coo 'Abated suahlantially
to aftiqutog the
questionetaine, 110. ININNIMO ZONIONNIM

9, &eked Watt& II anti
idetigined the 46i134 for
'sway reedback, 311111MIP311111111=1111. 1.1101001111

10, 416 lo all. a valuable
emember of Ott group, -aMMINM, "N01110MIR1111111111. 1111Mr

Total Make Nov pig add op*

If *en bad to atAotale atoms
our gasp ansabbeis a TOM.
et 100 polka*, too mom
*waidd each pelmet tiet,3 100

i4itv addiktoold coinnicies you may WWI to male rellatles
to membeetr cootigibetions to the wow, tile Ltle back of Oda
shad also,

aiSiQ

166

I Ms( he handed ewer la the *imam
in dabs in the attathed eandope.
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Instructionss Rate each group member, excluding
yourself, In terms of the contributions made toward the
overall group project. Write the NAMES (neatly) of all group
members In the space provided. Then, allocate 100 points
among your group leaders In such a fashion as to expre
your beliefs about person's contributions to the overall
group project. That Is, assign each person a number of
points such that (t) a hluner number of points express your
belief of greater contributions ,And (2) the sum of all points
assigned cannot exceed 100.

Group Member Names

I.
2.

3.
4.
5.
0.

179

Points Assigned

INIMMIlifelsomIt

100 points total
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ADM 318

Project Reports
At the conclusion of each project in Miro citits your woup

will be expected to submit a written report describinu the
solution you have developed. You should consider
yourselves as company employees who have been uh-en this
problem to liolve, Yoor report 0oulri Oftcrlbe tlte problcm
background, present your solution and provide relevant
backup material, such as calculasions. to support your
work,

Report 'lomat
The format of your repot t Is up to you, however, It should

follow a logical sequence and present your solution In a con.
cite manner. A recommended format is:

I. Sackgmund of the problem
2. Statement of objective
3. Explanation of assumptions
4. Development of the final solution
3. Suggestions for implementation
6. Appendlces containing supperting data and
detailed calculations.

Try to avoid including too much mathematical detail In
the body a your report. Present mostly results. However.
these 4esults should be supported by detalled calculations
In the appendices.

The worit of each person should be clearly Indicated in
the report. In general, the leader will be responsible for the
body of the report. Thc work of the planners and researcher
will show up In thc appendices. Se sure to mark clearly who
did each part so that each person can be graded
accordingly.

Do's and Don'ts

It is expected that these reports will be written clearly. Se
especially careful of poor sentence structure and incorrect
spelling. Some words to watch are: analyze. develop, morale.
environment. Also bc sure to use the correct one in each
of the following cases:

there vs. their
your v. you're
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Ail rep t WIN have the body typed, Mathema' cal
emu' . tables and graphs need not be typed if they
hie 101 totally in Ink.

You si ,, be sure to note that each report must include
myr,ft ri research ar use of the compt.ler.

Qra

Your reports will be graded on clarity of presentation,
eat nto will be taken off for poor sentence structure, incur.
rect. spelling. and math errors, however, the general range
of your report's grade will be determined by the following
scale based on your effort.

Raximum grade Requirements
70% Use one of the techniques presented In the self;

instruction and briefly describe another from out.
side resources,

80% Use at least two different techniques from the sell.
Instruction and either briefly describe another
from outside resources or use a simple computer
program,

00% Apply some technique, not discussed in the
Instruction, to your problem solution or use a
complex program to do calculations.

100% Apply a complicated technique not discussed In
tho self.instruction to your problem solution.

184



Project I - Forecasting
Th Is project requires that you develop both a short range

and 4 long range (wont. ikpending *00 well you do
this and whether you put any extra effort tnlo the ptoject.
your group's report grade may vary from 70% to 05% (there
will be no perfect grades) for a completed report turned In
on time. The following %lit give yotr an idea of what you must
do to achieve a ONVII Of400, ror all of thew yoy ritrAt pro:
vide short and long tango forecaMs.
Maximum grade Suggested acquirement.

73% Correctly calculate both the short tange and long
range forecasts using appropriatr forecasting
methods as presented in the P &instruction
MAttrtals,

00% Correctly calculate short range and long rangc
forecasts and evaluate the different results pro-
duced by various smoothing constants for ex-
ponential smoothing. compare the results obtain-
ed with different independent variables for regres-
*ion. or try using vatious numbers of years of
historical data and compare the Mutts.

83% Write and use a computer program to petform
your exponential smoothing calculations or cot-
redly uw multiple regression for the long range
forecast or survey current forecasting literature
and indicate how it may be applied to the current
problems.

90% Use adaptiVa CV, n lel smoothing, double of
triple smoot ing or floo other advanced method,

95% Do sometHrtfy myc J what listed above.
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Reference*
Trw refmnce* listed btlIttW AM availahlo the Self:

instructioo Center of the library
K, Peterson anti E. *Item Mahlon *Mem* fa- inotonfory

Plattayomtent and Produciton iatanninq, pp, t02.144,
A good basic overview of doubk, triple, and adaptive
eAponcallal smoothing as well as Winters' model and
Kos-Jenkins,

(.1, Anderson,. time Series Atstdittils onti nottacvz?lw Mot
nofit4#10irts Approach
A rather dillkult book conceroyt enttrely with the
bos..1(ttitins method of forecastinw

K. BowerrInn and K. O'Connell. forecauirty and Time
Scries.
A good lest coveting forecasting in trortal, evonen,
Oat smoothing rincluding double and triple) and borts
Jenkins.

0, Wight, Production and inuenlory Planaarment in the
Computer Age, pp, I 47.167,
basic discussion of the toncept of forecaning and the
use of forecasts,

K. brown, Platoiat* tlanagemont 304tems: A nodular
Library. pp, 73.122.
A good overview of forecasting by a ploneet in the
field. Discusses smoothing coestants,

K, Drown. Smoothing, forecasting, and rordicoon of
Discrete Time Series,
brown's original work on esponential smoothing.
Quite mathemaUcal, but it discusses everything in.
chiding derivations and proofs of the formulas.

C. Chambers, 3, Mu Hick, and D. 3rn1th, -How To Choos4
t'te Right Torecasting Technique"
C ,rnpares alternative forecasting methods, discuss.
ing pros and cans or each.
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AD5C 310

Project II
The following is a set of guidelines whkh you can use to

determine what level of work will achieve a (Own grade,
Remember that sopportiog date., eaplao atlas* and ear,
rowit god eatestanoort NV teofy importott,

Maximum grade Suggested Activities
75% Develop aggregate plans using each of the three

pure strategles and compare. ;heir coal*, Use the
pure strategy whkh you thins to best to develop
an ordering schedule,

80% Develop aggregate plans tains each of the three
pure strottales. Combine them into a 'milted
strategy.' You meat Justify your milted strategy,
Develop on ordering schedule based on thc milk=
ed strattuy

85% Do the work for an SO, incorporating sakty,toc_k5,
In your strategy

OR
Do the work for an 80 and conduct a survey or cur,
rent Iherature on planning,

90% Do the work for an 80 and Mite 4nd run a corn,
outer prOgrarn to perform your Mitr calculations

OR
Do the work for the reocarth option for an 83 and
apply any one method or model that you have
researched to the project.

95% Do the work for an SO and formulate the aggregate
schedule as an LP problem

OR
Do somethlng equivalent.
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fi, Rhodes, "A NOM Indostry nodoction filannirio 4ft41
twioothing Systt 000d 4144mple of how
04irectottno, amproate Mannino, and MAP Ile
together.

0: Anderson, D: Swerliev, and T, Vrilliams, An Mt/Wu@
tkut to Planasoniont .S.cience, pp, 204,216, An rum.
plt of how 1,1" can tw applied to 4os/el:1e Mannino,

J, Orlkhy, HAWN Reflultment§ *Nanning, Mouton*
the MAW work on MAP Ay its founding father,

T. Vollmann, "Production Planning and Inventwy Con.
not Systems," A good overview of MRP and master
scliedulim with lots of examples,

It- flail and T. Volimamt, "Planning Your Material Pk-
quirements," An eriCelifint 4.*Atttple of how PIKP
should be implemented,

J. Miller and L *moot. "fldilnd thr drowth in Maict141
Requirements Planning," A simple overview of what
tow is and how it works
everdell. "Master Production Scheduling," An o,
vkw of master scheduling and how It relates
capacity,

R. Meson. and C., Sliver, Derision SvOcntv Intimfory
tlanaacvnent and Itoducdon riannina, pp. 560462,
Gives details of aggregate plannIng. including
mathematical models,

0, Wight., Production 4nd inatentursi Management In the
Computer Atm, pp, 2347, 59.77, An overview of Mit
and master scheduling,

K. Drown, Natetiols Managemen1 Systems: 'budular
Libraiii, pp, 265415, A detalkd esplanation of master
scheduling and mow.
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