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Foreweord

AMhough Change has BECEME The CONMOR dehominator
of our tife, many peaple slill inMinctivety resisl Aciy ldeas,
One of the beal ways 10 overcome (hat tesivlante and en:
caurage ehange is 10 provide awsistance and that is the pus-
powe of thie caceliont bask. i is 4 clear, contiue, practical
guide to some of The Impartant * PAlIsims” thal must b€ con:
sidered in the process of educations change,

Those who invest some Lime reading Lhis booh will glstovers
that it is wetl wittion, DUt perhaps misnamed, The primary
examplz used in the Book |s Guided Design, but the ideas fot
changs will serve anyone wha is alfeady using of consides-
iag the adoplion of any pew teathingleawning siraleqy.
ideas should be palticuwiaty useful to thowe who e in:
teresied in a change that emphasises thinking shills,

Change begins with a ciear deflnition of what must be
taught, The authors recommend 3 Rerarchical anatysis, a
flow chast, and piovide examples from management, study
and reading shilis, and public speaking. That analysis seis
the siage for an eaplanalion of how both Instructional
matorials and an appropriste plan for testing €an be
deveioped. The analysis also haips the teacher locale points
in the Couree where Group woitk, whether il is Oulved Design
or somcihing elsc. might best be introduced,

Thive significant bartiers to change, siudont resiMance,
iass shie, and other faouity are addiessed in the book, Thowe
who follow the advice that 1s given should minimise all tivee,
The baok recommonds catefully dravn examples, introduc:
tory exvicises, and a well thought out plan for eiganiting
small Groups 1o reduce studont anuiety, Class sire should not
be & major barier; the basis for the book was a cass of 180
students, Advice on how Lo scheduie, a'range, and manage
both a clans Lhat laage and the small groups that are formed
I» provided,

Finaily, the Ouldehook suggesis some paticins of opera:
tion that are likely (o not only oveitome ihe 1esistance of
other facuity, but possibly get thom intoresiod in what you
ate doing, For many of us who believe change b overdue, that
may be the most important pait of the book. Change will
come, ventually, even o gducalion, Those who tead ihls
book witl be betier prepared for #.

Onpries £ Wales



Preface

“The elementis of this ianguage are enlitirs
called patterns, Each pattern describes &
problem which occurs over and over again
In our environment, and then desoribes the
core of the solution to that preblon , , ,»

Alciander, ef, 3l A PAlisin Language

We began our joint ventisre into Quided Design in 1078,
Greg hao been using Quided Design before this time, but
only in conjunciion with a standard teat and in classes of
about 30 students. Bill was an Instiuctional Development
consuliant with no esperience with Quided Design. We met
when Qreg found himsel facing a large leciure class and
wanted to find some way of adapling U procedures of Quid
ed Design Lo thls new situation, We coutdnt find anyone else
who had dealt with this prablem and so we plunged
somowhat analously lnto the situation, We used no single
Instructional Development model to guide us thiough the
preject. but we did rely on a general wense of the systems
appiroach (o ciealing and managing an instiuctional
system. After several years, and a number of experiments,
we finally managed (o develop an instructional sysiom that
Could deal with the domands of 1arge leclures and Quided
Design. Beyond that, we discovered a number of practical
problems for anyone attempting to design and implement
an entire course using Guided Design. This guidebook is an
atiempt (0 identify and solve these problems.,

This book is primarily for poople who know the basics of
Quided Desigh. There are aspects that will be of use in other
instructional settings, but the book is primarity about pat-
terms in Oulded Design, Patlerns as characteristic features,
Patierins as probiems 1o te solved. And the Ouidcbook, as
a paltern itsclf, a form o follow in developing a Ouided
Design course.,
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We have identified 26 patieins (hal eACOMPISS Planning,
implementation, and suivival of 3 Guided Design couise,
The guidebook iself, as 3 pattern, €an be folipwed sequen:
tially to develop an entiie course, However, as Most
guidebooks wolk, YU €30 ERLUSE 1D CONEeRLIALE on BAlY
one atea and s2)2€L the Paticsns Mmosl i Ievanl 18 your 6wn
situation.

Ti.e guidebook is divided inte thiee major sections: A
fackgrewnd for the Patierns, Planning for Guided Design,
and Wmplementing Juided Design, in the Prologue we have
sufveysd three majer instiuclional sysiems=Audis:
Tuterial, the Personalized System of Instivetion, and Ouid:
e Desigh = and destiibed several of their commonaiitics as
instrugiional eystems, tn Pait | we fotus 6 the development
of malerials for a Ouided Design course, We toch al how Lo
organite course content, develop insiuctional usils, and
how to plan the gioup prejects, ia Pait Il we contentiate
on tsaching the course, We begin with experiencas thal in:
traduce the students t» the Ouided Design process, move
on 1o procedures for managing the tourse, and finally,
discuss the social aspects of introducing an innovalion lo
students and eolleagues. Finally, there is also an Appendix
of materials that should help you implement some of the
patigins,



Acknowledgements v

Foreword Y
Preface vid
PROLOGLIE
A Bachground for the Patiems: insliactional
assumplions and prattical appications. 2
PART |

Planning lor Quided Design: Devesaping Mﬂwn
for the coutee,
CHiAT T 3
Oiganizisg The Course Content 15
Hieyaschical Analysis 19
Platemeont of Ouided Design Projetts )
CHEATTTT By 2
Developing Instruttional Units 32
Rationale 33
Statement of Bhills 37
Contont Presontation ¥
Testing 19
AT TR A
Gioup Projecis 52
Project Conient 53
Wiiting the Projecy G)



PART 1l
lewprosmenting fGidded Dewgn: Teathnng the covise 66
CHATTED A

Teransition ol
Compretwenstve Erangue 7
Forming Giougns £
Goup Casiti-es 77
Steps of Decision-Mahing 79

Group Dynmamics a8
introductony Praject 85

Reinforeement B?
Teansition Mhedule 9

CHAPTERR »
Course Nanagoment 90
Personnel 93
Faysical Asvangoments a7

Managing the CGroups 99
Lectutes 105

Grading 197
Recoid Resplag 1

CHAPTEIR 6
Aoeping the Coutse Alhe 12
Accepling the Innovation 1S

Peaple and Charge 119
Common 1s3uts in Implementiation 123

Epilogue 127
Bibliography 129

APPENDICES 131

Appendix Az Transition Matesiats 132
Appondix 0: Poex Cvaluation Torms 182
Appondix C; FORTRAN Progtam for

Class Record Keeping 190
Appondix 1); Sampie Quidetines for

Project Orading 192

10



Dedication

For Gut Patenis

Monics and €yl

Hatha and Tom,
Al IRIRGS conMdored Ihia Ray to be tie
MO LaPETIE BOok SN Theit Vhétoos,

11



PROL.OGUE

A BACKGROUND FOR
THE PATTERNS

12



““What any person in the world can learn,
almost all persons can learn If provided
with appropriate prior and current condi-
tions of learning.””

Benjamin Bloom, 1978

Bloom's conciusion Is not the resuit of idie speculation.
it comes from a careful analysis of the theory and practice
of educational programs. In fact, Bioom found the evidence
so powerful that he went on to assert that about 95% of the
school popuiation could learn most anything under the ap-
propriate conditions. As teachers we agree with Bioom, but
we aiso recognize the probiems of creating “appropriate
prior and current conditions.” The creation of these condi-
tions Is not Impossibie—but it does take time, resources,
and a systematlic effort. We hope you will find this guidebook
a useful resource In this effort.

While the guidebook is primarily about Quided Deslign, 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 | and I of the
guldebook:

* We will look at how Biloom has mapped the shifts in
prevalling 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 Patricla Cross’ analysls 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: Postiethwalt’s Audio-Tutorlal (A-T),
Keller’'s Personalized System of instruction (PSi), and
Wales’ Quided Design.

-
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¢ Finally, we will look at A-T, PS!, and Quided Design
systems and show how they share common patterns.
In so doing, we want to lllustrate that regardiess of
the instructional system you may be using, many of
the patterns we describe In the guidebook will be
uselul 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 rals-
ed serious questions about schooling in our soclety. He
argues that the main Import of his work “Is that human
nature is not the barrier to educational and cuitural develop-
ment that philosophers, politicians, social scientists, and
educators have frequently alleged.” For Bloom, what Is im-
portant Iin educational and cultural development is the
quality of the conditions that surround school leaming.
Bloom documents the evolution of educational research and
practice that has led to his assertion that mastery in learn-
ing Is a realistic goal.

QGQOOD 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 curve~learning abllity was distributed in a statistical-
ly normal manner, and that learning abilities would remain
stable throughout one’s life. It was belleved that good
learners could learn complex material and that poor
leamers would learn only the simplest and most concrete
skills. The consequences of this assumption are clear—there
is littie 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 learmers.” Spurred on by John Carroll’s
work in the early sixtles, educators argued that learners dif-
fered in thelr 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 abillity, rate of leaming.
and motivation for further learning when provided with
favorable learning conditions.” This position Is the resuit
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
learmning?

Fostering Mastery

In Accent on Learning (1976) Patricla Cross argues that
“the individualization of leamning lles at the heart of the In-
structional revoiution.” Individualization In learning
systems can be Implemented using a number of strategles,
e.g., PSL A-T, CAl. Regardiess of the strategy used, effective
instructional systems have certaln characteristics that
foster mastery In learning. Cross’ five characteristics are:
speclificity In goals, modularization of lesson units, activi-
ty in leaming. 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?”
QGoals 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-
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tant characteristics of successful instructional 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, seif-instruction
packages. computer based Instruction, or any number of
other vehicles. What Is important for their success Is the tac-
tic of presenting singic 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

Qiven a clear statement of goals and their associated
modularization, the focus Is now on the learmning activities
themselves. Effective Instructional systems emphasize ac-
tive rather than passive involvement In learning. As con-
trasted with the stercotypical lecture session, individualiz-
ed mastery approaches will expect the learner to assume
active Involvement In the class. The teacher Is no longer
responsibie 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
leaming rather than teaching.” Students are given oppor-
tunities that challenge them to behave as professionals in
the discipline would when faced with a problem ... andin
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 dally 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 iearners to progress at their own pace. To be sure,
there are often practical limits to how much time a student
can spend with a given unit of material; but strategles 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 sell-pa.ing. but the concept is still the
same~"not only do individuais differ from one another, but
most of us differ from time to time and from task to task



in our own lcaming efficiency.” And by allowing cach
learner to control the pace of instruction, we can Increase
ieaming.

FEEDBACK ON PERFORMANCE

""Any questions?” That common interrogatory peppers
most of our educational lives. The equally common sllence
also follows that question. I'rom our past expericnces we
often know which concepts are particularly difficuit 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 fail the item, en 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 ques-
tions asked during the course of a class or as Intricate as
detalied branching computer programs in a CAl course.

These principles are not ethercal 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 Quided Design.

Instructional Strategies
That Work

The three instructional strategies that we want to discuss
come from different roots but share many commonalities.
Postiethwalt’s training is that of a botanist, Keller, a
psychologist, and Wales, a chemical engineer. The A-T ap-
proach is the oidest (begun In 1961) followed by PSi (1968)
and Quided Designh (1969). These are not Instructional
panaccas for they do have thelr weaknesses, but thelr
strengths far outweigh their liabilities.

THE AUDIO-TUTORIAL APPROACH

Postiethwait (1972) began with the assumption “that the
best leaming situation Is the ‘teacher on one end of the log
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and the student on the other.” ” The purpose of the A-T
system Is to simulate this sctting. Thus Posticthwalt em-
phasizes “tutorial” in descridbing his system. An A-T course
is characterized by the following aspects:

e Minicourses. Course content is typically organized
Into units called minicourses. Each minicourse has
a specific set of goals and test procedures.

s Independent Study Sessions (155). Audio-tutorial pro-
grams are placed in a leaming center where students
can come at their convenience. At the center they
first pick up announcements. unit objectives.
reading assignments, and any other matenials reed-
ed for study. They then proceed to an A-[ carrel
where they are guided througls the lesson via an
audiotape. This simulation of the onc-to-one tutorial
allows the student to proceed at his or her own pace,
stopping as desired to usc additional references,
equipment or scek peer or Instructor help. Students
can skip material already known or review difficult
material as often as desired.

e Qeneral Assembly Session (QAS). This scssion Is
scheduled on a weekly basis and Is the only large
group meeting in the course. GAS activities Include
an occaslonal lecture, special films or demonstra-
tions, major exams, or any other actlvity that can
be done most efficiently and eflectively with a large
group. Attendance Is only required for certain
special events. All presentations are limited to 30
minutes, with the final haif of the class period used
by the student to make a written summary of the
presentation.

* Small Assembly Session (SAS). This session Involves
eight to ten students and an Insiructor. It is heid
weekly (or approximately 30 minutes. The primary
purpose of the session is to exploit the principic that
~one really learns a subject when one s required to
teach It.” Each student s expected to practice giv-
ing a short lecture about cach of the concepts
covered In the §SS. The Instructor icads the group by
presenting topics (objectives) In the sequence pro-
grammed for In the ISS, Students are seiected on a
random basis to give a minl-lecture or otherwise
demonstrate the skills of an objective to the rest of
the group. After a presentation is completed other

8 18
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students may claborale or c<oivect what was
presented. Additional points can be eamed through
these comments. Students can never be certain
which objective they will need to address, thus en-
couraging them to master all. On occaslon, the in-
structor may also wish o use a writien quiz to assess

mastery. .
* Qrading. Grades are usually assigned as a function
of demonstrating mastery for a specified number of
mini-courses. By mastering the minimal bevel of
skills the student carns a C.” Additional activitics
are avallable for which points are awarded, with a
certain numiber of points necded to cam "8~ or "A.”

PERSONALIZED SYSTEM OF INSTRUCTION

Keller (1968) presented an Instructional method rooted
In lcaming theory. His strategy was based on the mastery
of individual units through scif-pacing and foedback
systems. Keller summarized his teaching system as encom-
passing the following features:

* Unit perfection, Students arc expected to masier
cach unit before proceeding to the next unit. Toald
Icarning. the instrucior must take scveral steps: 1)
Content must be broken Into manageabie units ap-
propriate to the student’s entry level skiils, 2) Each
unit must bulld on the next, 3) Each unit contalns
a study gulde with behavioral objectives for that
unit, 4) instructional material is taken from, or
adapted from. books, siides, articies, tapes, etc.:
though typically the material Is print based in con-
trast to the A-T approach.

* Scif-pacing. Students read the unit materials and in-
teract with others as they (eel necessary to master
the unit objectives, The amount of time spenton a
given unit is, ultimately, an individual decision.

* Lectures. Leciutes and demonstrations are intend-
¢d to serve as motivational tools. Lectures in PSI
systems have come under examination from a
number of perspectives. PSi lectures are heid iess fre-
quently than A-T lectures and many studics have
shown that students view these lectures as minor
alds in the leaming process—though there seems to
be an affective need to maintain student-professor
contact and interaction that the large group lecture
still serves,

-
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* Repeated testing. There are multipie tests for each
unit. A student Is not penalized for falling a test loe
a given unit. Tests are scored immediately, and the
students are provided with feedback on thelr perfor-
mance. A student Is given a number of opportunitics
to demonstrate mastery of the content and may con-
Unue study and testing until mastery for aunit is
demonstrated.

o Prociors, Tests are administered by proctors who are
usuaily other students from the course who have
mastered the material or who have alrcady taken the
course. The proctors give the test takers focdback
on their poiformance and advise them megarding ad-
ditiona) work when necessary. The proctors are such
an important componont of the PSI process. that
Keller foels It is these student poers who make the
sysicm a “personalized” one.

s Grading. Typically astudent can catnagrade of “C”
by demonstrating mastery of each of the course
units, Grades of "A” and "B” are often determined
by catra work or txams that assign point valucs,
respoctively, for work compicied or €Xam scofes.

ror both A-1' and PSI, there have been criticisms
that they emphasize mastery of the subject matter
over more analylical skills. We feel that neither
system In and of itself prohibits the development of
more intefioctual skiiis; however, the history of ihese
movem.ents has been such that conient masicry has
been an emphasized goal. An approach that ad-
dresses both content mastery and higher order
thinking skills, specifically problem solving. has
been developed and deserves fusther examination.

GUIDED DESION

walcs (1977) developed the Quided Design approach with
i"e objective of helping students to become “adaptive,
creative, Independent people.” Hie reasoned that before
students could reach that goal, they would have to obiain
three different types of skilis: knowledge, decision-making.
and values Traditional tcaching. and cven the other
methods discussed here, typically concentrate on only the
first, knowiedge. in order (or students to leam decision-
making skills and value skills a compietely new educational
system miust be designed.

» .
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Knowledge skills can be leamed through the course con-
tent matesial, which can be transmitted through a number
of ways, inchuding leclures, audio-tutorials, etc. However,
decision-making siills can be icamed only by following the
steps of a “"guide™” or mentor as that person makes doci-
slons Lo solve unstructured. open-ended probiems. The stu-
dent must practice applying these decision-making steps
to progressively more difficult problems. The mentor must
be available at cach sticp of the process Lo point out errors
OF answer questions. It is also most helpful (o the siudent
if feedback can be given at cach sicp (o show how an ex-
mmmw.mmfmrmxm

Likewise, value shilts, or the adility to uthiire one’s value
system and Lo appreciasie the value systems of others, ks
something that is best Icarned through practice. Since one
hbestlnmmmmmfsvmsyﬂmbyﬂw
teracting with others, this skill is best obtained by working
with others on problems that require the explicit comsidera-
Uon of cach person’s value system,

Toaﬁkm!&mﬁdwibﬂ&omlmmwm
mecihodology uscs the following approach:

* Independent Study. Rather than spending class time
teaching knowlodge, students icam the course con-
tent material outside of class from programmed in-
struction materials, audiotutorial lectures, or a text-
book supplemented by teaching noles. Students are
given specific content-performance objectives for
cach sct of material.

® Smail Groups. Nost realwoild decision-making Is
done In a group sciting. Therefore. students a“c
organized into groups of 4-6 to apply their
hnowicdge shills In solving unstructured. open-
ended problems. These probloms requite students
to foliow a prescribed sequence of decision-making
steps, using thelr value systems in thz process. In
general, all dass Ume Is spent working In these
groups on decison-making projects.

® Guidied Design Projccts. Each project Is designed so
that studonts must apply the course content
material that they have Just kearned, thus arcaluing
a need for their knowledge skiils, The projects pro-
ceed In an instruction ~feedback format wilth each

instruction usually corresponding (o a step of the
Quided Design decision-making process. After a

2
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possible ways the students could have performed the
instruction.

Each project requires that the sudents develop a
final detaled solution to the problem, which is

usiaally presentod in cither an oral or wrilten iepoit,
which is graded.

» iastructor as modol and montor, Rather than sorving
only as a transmiiter of knowiodge, the instructior
in a Quided Design course must also aci as model
and menior. Hie or she must help (o guide students
through the decision-malkiag process and show
thom how a professional applies both knowledge and
valuzs In solving real problems.

o Competoncy-based testing, Because knowiodge of
content material is required in order to solve the
Oulded Design projects and to share duties in a
group, a competency-bascd approach to testing Is
usually taken. Tests are thus developed from the per-
formance objectives estabiished for the independent
study matorial,

o Grading. Qrades arc usually based on boih test
scores and grades assigned L0 project Feports. Tests
may cover cither conteit material or decision:
mahking skilis or both. The major postion of the

course grade is generally based on project report

grades.
Patterns

While we presented only biiel descriplions of AT, P31, and
Ouided Design, you probably had no trouble identifying cor-
tain themes to each of these Instructional systoms. In fact,
they all possess, at some minimum level, the five
characteristics for individualized systoms that Cross
described; goal specificity. small lesson units, activity in

seif-pacing In Instruction, and foedback on per-
formance. If you are designing an instructional systcm us-
ing any of ihese strategies, or creating your own vaiiant,
you will s00n find that you nced more information about
cach of thesec components. In addition, you will probably



Aind a few prodioms that haven't becn addicssed in these
systems. This is ubere the pattorns of Pasts | and I come in.

Suppose you have éicided to deveiop seif iastructional
units for Cuided Design. or any other sysiem. These units
should have certalin minkmal components (o Insuse suc-
cessful instruction. These components are the patteims of
instruction. You can choose from the pattoms we have iden-
tified as they mect your noeds and foliow them as guides
in creatirg instruction. For instance, the patiorms we have
identifled for scil-instruction ares Rationale, Statomont of
Skfits, Contont Presentation and Testing. You may not noed
<ach of i™cse paltorns for your wiwn sysiom, but should you
choose 1o ust one we have piovidod guidelines for creating
that paitern,

H you ave using proctors in a PSI course or studont aids
in Quided Design, you might review forsonnel, if you are
conoemed about keeping track of what is going on it your
class, especiatly if you have a large group, you could seview
Rocord Ry »ing. One of ihe inost common probloms in im-
plementing,  any innovative lnstructional systom Is
resistance lrom (he studonts as well 35 from yousr ool-
icagues, Studonts accusiomad (o passivity In instructics are
often confused about how to cope with activity in fcamning.
The pattems of Chapier 4, Transition, s%w how (o iead your
students from passhity 1o activity in Guided Desig, While
Chapter 4 is most specific to Quided Design, It is conoep-
tuadly reievant 1o any pew instructional system, Colisgla
mhmmumammdw
bioms with innovation are addressed in the patiems: Acoept-
ing The innovation, Poopie And Change, and Common
Issues,

The paitemns that foliow arc only a beginning, both for us
and for your. As you begin (o eapeiriment with our paticins
wmmmmﬁnﬂmdmmw@mﬂm
thoughts ffom A Paitern

it is cssontial then, once you have iarnod (0 use the
language. that you pajy attention (o the possibility of
compressing he many pattoms which 300 Rt
together, in the smaliest possibic Space. You may think
of this prooess of compressing paitoms, as a way Lo
1:25¢ the cheapest possibie buliding which has the
neocessary pattems in it it Is, also, the only way of us-
ing a paitom language (1o make bulidings which are
pooms.

23
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Overview

Afler reading the Projogue, or Uyough JOur own ok
lecimre approach o teaching, Ouidod Design roguites the
develiopmant of a consideorabie amonnt of wiliton matgial.
At the minimiam, you will aced (o develop the seif-
isstraction units and the instruction and fceddack com:
potenas for the Ouided Design projocts, By far, the greatest
effort you pat into your Guided Design course will be in
deviloping these wikion matorials,

The purpose of Ubis section is (0 one are that your efforts
are suoessful. A considerable body of knowisige has boon

around ways o wiite cﬂuﬁw instructional

One thing we Fave found that is eSeniial Ior SUTOESInM
development of course materials is a hicrarchical analysis.
Thus, this section bagins by showing you how hierarchical
anatysis can be used to develop a course map that will soive
25 the blurprint fior your Quidad Design ooarse. You will find
that we refer back 1o this blerarchical anal)sis tioughout
the entire book.,

The beat two chaplers presenl some guldelines and
tochniques that you can use in wilting the self-lnstruction
matkeiials for your course and In developing (he Ouided
Desiiga projects. Once you Bindsh thils Brst soction you sinouild
be abie to Gevellop a Dicrarchical analysis for yowr cowree
then use Bt to go on and witte appropriate scil-instruction
unis and group projecis, After (his, you will be a long way
wmawmmm
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Introduction

Most instructors have thought about the structure of 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 organization and
only occaslonally rearrange scctions or chapters. Use of a
text can often lead to a sense of dissatisfaction, but with
no real notion of how to really reorganize the materlal.

An alternative approach s to create a course map or
hlerarchy. Doing so wlll force you to look at what you want
the students to lcarn and how all the parts of the course
fit together. Using a hierarchical analysis the course can be
planned to form a unified whole. Students will progress in
a logical sequence from one topic to another. The materlal
flows smoothly and bullds 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 Quided Design projects so that
they tle together the Instructional units, reinforcing both
the content itself and an understanding of how the separate
components are linked together,

27
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HIERARCHICAL ANALYSIS

Learning theorists have found that many learning goals
can be thought of as hlerarchical In nature, I.e., subordinate
skilis are prerequisites to the final task, More specifically,
some of the assumptions of this approach are:

* Al[lnal goal can be analyzed Into component skills
that are quite distinct from each other.

* The component skills are medlators of the final goal.
l.e., mastery of a lower level skill Is necessary to
achleve the next level of performance; non-mastery
significantly reduces the probability that the next
level task will be mastered.

Figure 1.1 s an lllustration of the relationship of the com-
ponents that mediate a final goal.

Course Qoal

Skill One Skill Two Skill Three Skill n

Figure 1.1. Hierarchical relationship of skills to course
goal.

Figure 1.2 lustrates a relationship where the three com-
ponents have been further analyzed and additional com-
ponents have been identified.

FINAL QOAL
| 1
3 7 12
1 2 6 5 10 11
4 8 9

Figure 1.2. Extended hierarchical analysis.
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In this example, Skilis 1 & 2 would need to be taught
before teaching Skill 3, Skilis 4, 8, & 6 would likewise need
to be taught before Skiil 7, skills 8 & O before 10, and 10
& 11 before 12.

Depending on how a course was organized one might also
need Lo proceed from left to right, l.e., Skill 3 to be mastered
before Skill 6, both of which to be mastered before Skill 2.
However. In other situations the left to right ordering would
not be critical and one could teach Skilis 3. 7, and 12 In any
order,

it Is Important to note that the appiication of the hicr
archical analysis procedures does not guarantee an effec-
tive sequuncing of units within the course; rather It pro-
duces a hypothesized scquence that may succeed, A hierar:
chical analysis I3 a "best guess” sequence that Is open to
empirical validation, However, a varicty of studles (coupl-
ed with our own ex.riences) Indicate that the hierarchical
spproach 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 glven no specific training in the
task?

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

* PFind a room with a large table or bulletin board.
e Seccure a package of Index cards.

® On the (irst iIndex card writec down your overall goal
for the course.

o Ask yourself The Question.

e Write down cach answer to The Question (there is
usually more than onc answer at this stage of
analysis) on an Individual index card and center
these cards horizontally under the first index card.
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Take what appears (o be the easlest tople to analyze
from among each of the cards in step flve and ask
yourself The Question, Place the cards that answer
The Question horizontally under the appropriate
card,

Take what appears (o be the easlest toplc to analyze
from among each of the cards in step six and ask
yoursell 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 thelr
present shills,

Repeat steps six through eight until the hierarchy
is compieted for each of the cards identified in step
five,

Alter the first draft of the hilerarchy, carefully copy
the hlerarchy If you can’t ieave It on the wall or the
table,

* Forget the whole experience for at leas 24 hours.
Ask someone with good analytical shi. o meet with
you for an hour and a half, Take them to the room,
explain what you are trying to do, and then show
them the hicrarchy 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 fiow. You may also discard or
add new cards.)

Save this hicrarchy and use It to create the first draft
of your course, Figure 1.3 summarizes this process,

30
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Write down averall
goal fer the course

1

Ask yoursell THE QUESTION:
What must a learner know or
 wna be abie tn do In order to
do this?

|

Write each answer on a
scparate lndex card
and center under the
preceding card,

Arc any
cards remalning
that list skills or knowledgn No
students do not have upon
entering your course?

STOP

Select the remaining cardis)
that has an item that appears
casicst Lo analyze or that
should loglcally come next.

a ]

rigure 1.3. Summary of procedures for creating the
hicrarchy.
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Hierarchy Examples
We have found that examples of this process are useful
In understanding the approach, Listed below are three
hierarchical analyses. The first two were developed for an
entire course, the last one for a portion of a course,

PRODUCTION-OPERATIONS MANAQEMENT

This course Is a three credit course serving approximate:
ly 250 students a semester. This course Is a requirement
tor many business majors and introduces them to pro-
cedures used to plan, schedule, and control the production
of goods or services. It Is by nature a very quantitative
course,

On the flist index card we wrote the overall goal of the
coursel

Students will be able te formulate a production plan
for a production-operations management problem
(Step ),

We asked The Question (Step 4) and wrote down the
answers (o this question on three separate Index cards (Step
5). These cards were:

® Be ableto forecast demand for a product or service,

* Be able to calculate the optimal level of workforce
to meet the demand.

* Be ahic to calculate the optimal inventory to meet
demand,

in this case, there s 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
began with Porecasting, and asked The Question. We wrote
the answers Lo this qQuestion on three separate Index cards
(Step G). These cards were:

* Be able to calculste a moving average.
e Be able to apply exponential smoothing.
® Be able to calculate a regression equation.

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 casiest
component to analyze and asked The Question. We wrole
the answers to this quecstion on two scparate Index cards
(Step 7). These cards were:

¢ Be abic to calculste a simpic moving average.
* Be able (o calculate a weighted moving average.
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From this list, we saw that beth “simple”’ and "weighted”
moving averages were dependent on a single skil), This skill
was most likely the minimum skill fevel thal we would need
to teach to these students and we thus decided to end the
analysis at this pelnt (Slep 8). We wrole down the single
answer (o The Question for both of these shills. This card
wass

¢ Be able to calculate a simple average,

We decided “regression’” would be the neal easiest tople
10 analyse and continued with ihe analytical procewss (Slep
g)i

The final hierarchical analysis for our eourse is shown In
Figure 1.4,

For the Production-Operations Management course the
hicrarchy was bulit in two directions, it proceeds from the
most basic unit at the bottom of the hierarchy to the most
compiex, comprchensive unit at the top, We have also plac:
ed the most basic components of the production plan en
the left side and have proceeded to the more compiex issues
on the right. Using this procedure we find that forecasting
techniques are crucial to understanding aggregate plann:
ing. and that both forecasting and aggregate planning are
needed (o understand Inventoery contrel.

COLLEQE STUDY SKILLS AND READING

This course Is a 2 credit hour course designed to Improve
college students’ reading shills with special emphasis plac-
ed on developing more effective study habits, vocabulary
development, comprehension Improvement, and content
textbook reading skiils. It Is reculred for entering students
who score below a certaln point on a standardized test of
language skilis, It enrolled 100 students a semester. Figure
1.3 1s the hicrarchical analysis for this course.

THE ART OF PUBLIC SPEAKING

This course Is a three credit course that Is a part of the
required Ocneral Studies courses, Each class is comprised
of approximately 30 students from a varlety of
backgrounds. Howcver, most students In the class have had
no cxperience with public speaking.

The hierarchical analysis shown in Figure 1.6 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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To give a good inlieduciion (o a speech the students will
first need to hnow four areas:
¢ Commeon perfermance tlechniques,
» Brainstorming slrategies for preparing the topic.
* The ohjectives of an intreduction,
* Audiente analysis techniques,
Further analysis focusing on the objectives of an introduc:
tion indicales there are four aspects of a good Introduction;
e Czlablishment of the speaker's eredibility,
s Arsusal of the sudienee’'s attention,
* Revelation of the topic.
* Preview of the body of the speech.

An analysis of ~arousal of the audience’s interest” ins
dicates that there are two main components Lo this aspeet
of a good introduclion;

* The introduction should be relevant to the audience,
* An appiopiiate technique should be chosen to
garmer attention,

Finally, these two components “relevance” and “technl:
ques” can be further analyzed as Is shown by the lowest Jevel
in Figure 1.6,
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rigure 1.4 Hicrarchy for hodudh;ﬁpuﬂbm Manage:
ment Course
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PLACEMENT OF QUIDED
DESIGN PROJECTS

Eath Guided Desigh praject witl reduite Mudents 1o ap:
ply matonial they RAVE iearnsd iR oldot 19 sohe & detision:
making probiom, These Prajocls ropiosem Wniieus #e:
tivities INAt combine and roinforce (he comtont madeiial,
They will have the greatest impadt ¥ they are sthediied
when siudents have compieied 2 malor uall of the cor'enl.,
The Major unils of CHRIER! it easlly identifisd onts you
Rave compicitd the Reraohical analysis,

o you retura 1o Figuie 1.4, the mma sndlysis foy
wmmnmmma Yo Muoutd
be able (9 sos how this analysis poisis diecily 1o the pio:

pei placoment of group (15, The growp exsitises o
Mﬂmmmmmmgfw. Boat parts bar
M%&@haf&m&m%m%ﬁw
the gioup excicise Al the interction eslablished by join-
mmmam&gw@mwm

and regression analyuis, Al Lhis intorsection the studonts
have learned the COntont pecesaary for approatihing the
gioup problom: eiercise in the limied context of
forecasting auishm Pimiiaity. the gloup erertises can
come at the confhuente of aggregate planaing componont
pasts and inventoly contre) pats, Thus, conditions are
established whorein the student gains doth contem and
problem-solving eapoiionce in sath segment of the oyverall
Course sisucinre. i 250 becomes logical (9 insert the finad
COUtEe exmitine t the confiuonte of e ager COMPIReMIs,
In Figure 1.4, A, B, €, and D repiesont the placoment of
Groud piajecis within the conton! struttre of the coures,

n Chapier 3, w2 Will §o 01 18 SeutHbe caaclly bow 15 wiilte
these projecks, At of pow, though. you should be able 1o
Seviiop & maP For yous course that witl ingicate how many
Ouided Design projects you shosld have, wion they should
octus. and tht contont matarial they should cover,
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CHAPTER 2

DEVELOPING
INSTRUCTIONAL UNITS
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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 Quided 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. How 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
Hlerarchical Analysls) you can then begin to develop the self-
instructional materials. Many people panic at this stage, but
if you have a good hierarchical analysls, the instructional
materials can be written fairly easily. Just as a boat bulilder
has templates to assure the proper curve of the hull, you
can use an Instructional template to bulld a worthy instruc-
tlonal 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:

¢ Aratlonale designed to illustrate the importance of
the unit to the student.
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e A pretest to assess entry level skills.
e A statement of the skills we expect the student to
galn from the unit.
e 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) anelaboration and/or clarification of the rule
or concept.
<) aseries of examples and non-examples that ii-
lustrate the concepts or rules.
d) a discussion of why a given example does or
does not lllustrate the proper application of the
concept or rule. '
e) a practice component where the learners can
practice thelr mastery of the skill.
f) a feedback section where students are shown
the correct answer to the problem with a.discus-
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 wlill
need to attack the group projects.
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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. However, the best of all possibllities Is that schooling
and education work In unison, not In contradiction. One of
the best ways to establish this unison of schooling and
education Is to demonstrate the relevance of your course
to concrete settings. When this happens students are more
likely to be motivated and, when motivated, leaming 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 fleld. In Production-Operations Manage-
ment this might entall 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 plc-
ture”; sometimes you wlll need to tle It Into the “big
plcture.”

The Ratlonalels 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:

This lesson is about the small clalms court system In
our country. This branch of the legal system s different
from our state court systems and the federal court
system In that you can flle lawsults without a lawyer
provided your lawsuit doesn’t exceed a certaln 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 (rom your old landlord, Expect-
Ing to get back your $250 security deposit, you joyful-
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 lawsult against your
landlord without ever seeing an attorney and have the
issue declded 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 along 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 yoursell 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 resuit 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 Statement of Skilisshould be a clear
statement of what skllls the lcamer should have at the end
of the instructional unit. Quite literally, books have been
written 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 skilis 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 art” 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 shouid be able to
“identily the elements of balance and perspective” then
thereis less ambiguity about what Is to be done. In this 1at-
ter Instance. we have operationalized the term “appreciate”
and have thus reduced the level of ambiguity. The verbs you
use will depend on the level of leaming Involved, e.g..
~’state” for factual Information, ““classify” for concepts, or
“apply” for rules. (These levels of leaming are discussed In
the next section, Content Presentation.)
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The Content

If the verbd 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 list” 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 Mierarchical Analysls.



CONTENT PRESENTATION

in 1977 Qerry Faust wrote an article entitied “Selecting
instructional strategles: or once you've got an objective.
what do you do with it?” It was, and still Is, a reasonable
question. tis article went on to outline a sct 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 piocedures of CDT are derived from lcaming theory
and arc useful for many instructors in that they make ex-
plicit most of the activities a good teacher uses to ensure
lcaming (and can thus serve as a guide or checklist when
designing instruction). Listed below are the procedures you
would use (o implement a modifled COT system for cach of
your skills statements.

The Dimensions Of The
Skills Statement

If you examine your list of skiils statements you will pro-
bably find that you have identified a range of leamer ac-
tivities that may begin with memorization and extend to pro-
biem solving. However, most of the types of leaming that
you will encounter can be described by two dimensions: the
task to be performed, and the type of leaming. 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 icamning is divided into five categories:

Facts—simpie associations between names, objects,
symbols, etc. (Facls can only be remembered or
memorized, they are not applied or used).
Concepts—Categories or classifications defined by a
common set of specific characterists.

Procedures—a sequence of steps or operations to be
performed on a specific characteristics,

Rules—and ordered sequence of steps or operations
that can be applied to a class of objects.

Principies—explanations or predictions of why things
happen based on causc-cffect relationships.
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Figure 2.1 summarizes the relationship between the type
of task and the type of learning. it also lllustrates typical
skilis statements for each combination.
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Figure 2.1s Relationship of Task and Type of Leraning in-
cluding Samplc Skills Statement
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Since most Guided Design instruction focuses on the “Use
Concept, Rule, or Principie” levels of learning. we will limit
our discussion {0 these areas.

CONCEPTS

Concepts refer to groups that share a common sct of
characteristics. Concept lcaming can apply (1o objects,
events, or ideas. Concepis typically involve sorting or classt-
fying an instance as a function of its critical attributes. e.g..
size is not a critical attribute of the concept circie but round-
ness is. A skiils statement for ~Use Concept” might use the
following struciure:

L

T stacient willl | clamlly am | ol poredfing (o s | foatuees
Ehonwe

RULES

Rules refer to a sequence of steps for Identifying or
transforming an idea or entity. To determine If a pitched ball
is a strike requires a rule of identification. An umpire must
use 3 rule that takes Into account the location of the batl
with respect to the batter, the batter’s response (o 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 orbit are examples of rules of transformation in
that they convert one thing (in this case numbers) Into
another thing (anoiher type of number). A skills statement
for “Use Rule” might use the following structure:

taw Silve
nie L2 2
Using t¢ | fonmuia of (3 Guom Cintons aei) B0 shadoed Wil | drtormies
s P
P Cahike
PRINCIPLES

Principles involve explanations of whty or how things hap-
pen. Principics arc based on causc-effect relationships,
theorics, physical laws, ctc. Principies are typically in-
voked to explain why somcthing may or may not happen-
ed, what Is likely to happen, or why something isn't work-
ing. An historian seeks and uses principles to understand
why a revolution may or may not occur, An englncer may
draw on hydraulic and physical laws o explain why an
alrplane landing gear falled o descend. Principies are
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taught because they aliow us to deal with a variety of situa-
tions, events, effecis, eic. instead of having to leam about
or anticipate every possible situation the principie will sum-
matrire the “how™ and “why” of general situations in order
1o deal with a given specific. A skills statement for “Use Prin-
clipic” mignt use the following structure:

e

)
Civen (0 SPICITK SHuARION) e sAudert Wi plhe
evaiute

Blagname

The Instructional Sequence

CDT uscs an instructional sequence that is very similar
for cach of the Lypcs of lcarmiag with which we are concem-
¢d. We use six steps In our instructional sequence: presen-
taton of the skills statement, claboration, examples. help.
practice, and foedback. While there are differences in what
is presented (as a funciion of the type of lcaming) 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 part
of ihe design of the seil-instruction package. See figure 2.2,

Skilis
Siatement

Feedback

rigure 2.2 Suminary of steps in the Instructional sequence,
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PRESENTATION OF THE SKILLS

STATEMENT
Cach scgment of Instruction should begin with a clear

statement of the conoept, rule, or principle that you expect
the student to icam,

o Concepts should present all aritical features of the
concept.

* Rules should present all sicps in the correct order.
s Principics should present all causes, effects, and
relationships,

ELABORATION

The skilis statement you have presentad may be cicar
enough to stand alone or may require additional discussion.
The purpose of the Claboration Is (o highlight special
aspects associated with Use sklils statement that you feel
may be of importance (o the students, This may inciude
such activities as:

o Clarifying terms that may be new (o the student.

* identifylng especially important features.

* Cxplaining why something Is done or bow It works,

* Restaling the skills statement or drawing an analogy
that applics to understanding the siatement.

¢ Providing mnemonics to belp the learner remember
the statement.

* Explaining how it came about, how it Nits into the
course, or how it links with something the student
may atrcady know.

* Representing the statoment with pictures, symbols.,
Rowcharts,

tabics, elc.

EXAMPLES

Exampies are a very powerful and thus important part of
an instruciional sirategy. A few good exampies can often
make the difierence between insight and misanderstanding.
in developing the Example component of your Instruction
you should ry to sciect exampics that have cortain
characteristics:

* Exampies should Include all critical aspects.

* The first cxamples should be easizst to understand
and then proceed to the more difficult.

* A good scrics of examples will anticipate common
mistakes.
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There should be enough exampics Lo ilustratecachof the
critical components of the skilis statements, ©.g., each of
the atiributes in a concept. each of the sieps in a rule.
HELP

The ticlp is similar in nature to the Dlaboration in that it
provides the lcamer with additional material conteming a

component of the iesyon. Helps will vary actording to the
types of leaming involved bt they share some of the follow-
ing charactoristics:

o ey highlight cxitical patts of the cxampie. Le., they
show why an exampie docs of docs not iBlustrale a
partioular point.

* They may lovolve the use of simplified represenia-
tions or procodiares that relate (o the given exampie.

o They may give additional hints as (0 how (0 apply
the shills,

PRACTICE

The Practioe part of the instructional unit should provide
the stucent with a chance (o test his or her knowledge. In
the soction on Testing we will dlsciiss the use of embodded
tests. The ambedded test and the Practice component are
one and the same. These itoms should foliow standard nuies
of test construction. in addition:

o Homs should proosed {rom easy to hard.
* jtcms should paraliel those placed on ihe exam,
* fems should test for common mistakcs.

figure 2.3 Hiustraics three typical question types.
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FEEDBACK
This fimal aspect of the instructional stsategy sihousd pro-
vide the studont with infoymation on bis or by porformante.
Again, the philosophy here is (hat testing can and showld
De 2 part of the leaming protess., To Uhis effect, we foel that
foeddack on the embedded test toms is an impoitant pant
of the overall lcaming process. Feedback should:
* Al 2 minimum, provide the studont with the comrext
answer 1o Ihe (ot itom,
* Althe marimum, provide compicie romodial instrac-
tion for missod itoms,
Figure 2.9 summarirzes hese aspotts, figue 2.5

Style
AS with any written work there is value in estadsivning and
following a particiilar styie., IRstiuctional woik is no &l
foront and in fact domands the use of a consistent styde to
aid learning. The style Issues identificd by COT are separa-
tion, identification, and clarity,
SEPARATION
Cach of the components of the icsson, €.5., Statement of
Shilis, Cxamples, Dlaboralion, eic., should be Cleary
separated from each other, This can e done dy:
* Sciting off the component with a2 box,
* Using difforent colors, typefaces. underiining. eic.
* Placing a now component on a special past of the
page or baginning it on 2 now page.
* Fausing whven delhvering infoimation ovaiy. ¢.9.

* Using blank space wive detivering infoimation
Usough print oF clactsonic teal,
IDENTIFICATION
The studont shoudd be abile 10 reoognine Quikikly the puat

posc of a given component. This can ofton be done tirough
tiies such as;

Mdecua m'ﬂ’::o
Test your understanding . . .
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CLARITY
Each of the components must be presented in a
stralghtforward manner. This means attending to the con-
tent presented as well as the language used. Clarity entalls
using:
* The appropriate reading level for the learner,
* Conclseness In the presentation. The Instructlon
should never be confusing, wordy, or vague,
* All essential Information should be present—
students should not have Lo go Lo other places to get
information,

—-Sub-Qoal

Rationale

1 == Unit N

Sklils
Pre-test  |——p Statement | P

Y

Elaboration

'

Examples

'

Help

Y
Practice

Y

Feedback

T I» Practice
Posttest

Figure 2.5 Qraphic representation of an instructional
sequence.




Writing the Instruction

At flist 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 COT materials were originally
developed for a large computer curriculum preject Involv:
ing a number of staff membcrs you might be 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 seif-instructional guide for a three:-
credit coliege course in six weeks,

We suggest you begin by writing a lean veralon of the Ideal
unit, As students use the materials you will soon find the
arcas that need work, At that point, you would then go
ahead and add more examples, helps, elc., as necessary,

H6



TESTING

The scene Is famlliar

You have Just finished presenting an important but dif-

fleult concept to your class, From past histery you

know that many people will have trouble grasping the

Ideas you presented. You ask, "Any questions?” A few

heads nod Indicating 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 somcthing ilhe,

"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 of testing strategies we can:

* Help students move througth material they may
already know,

¢ Qlve students feedback on material they are current-
ly learning.

¢ Help them to sce If they have mastered the material
they have studied,

s Assess thelr knowledge of the materlal

The Pretest

The first type of teat our students encounter is a unit
pretest. This test has two purposes: 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 Skilts 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 principie Is
discussed and {llustrated there is an embedded test, (The
embedded test usually matches the “Practice” component
of the Instructional sequence we just discussed) This test
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 glve 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 s always
posed on one page and the answer ("Feedback” In the In-
structional sequence) placed on the back slde of the next
page. (We don’t place the answer on a facing page as that
would be tempting fate~there is a real psychelogical bar-
rier to turning over a page for an answer compared to just
glancing at it on a facing page.) We stress (o the students
that these tests are there to help them, that research has
shown maore lcaming occurs when a writlen 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 anawer 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 postiest comes at the end of the instruc-
tional unit. This test Is basced on the same Statement of Skilts
as the pretest. As a result, [t will jook Just like the pretest
except that it will contain different test items Lo assess the
skills, e.g., If the Statement of Skilis indicated that the stu-
dent should be able to muitiply any two two-digit numbers,
then the pretest might ask the student to multiply 29 x 43
while the postiest might ask for 43 x 30. If the Statement
of Skilts indicated that the student should be able to analyze
a historical setting and Identify the factors that existed in
support of the Theory of Rising Expectations, then the
pretest might ask the students to read a description of
cvents leading to the Prench Revolution while the posttest
might have a similar description for the American
Revolution.
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Posttest

The postiest Is developed In the same manner as the
pretest and practice postiest. Philosophically, however, it
's quite different from these tests. Where all the other testing
Is designed to help the student determine whether oF not
he or she has Icarned the material and remalns ungraded,
this test will be graded. Test questions are chosen from the
material and administered in a traditional hourly test ses-
slon. (See Qrading In Chapter 5), Correct answers are
avallable as with the pretest.
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CHAPTER 3
GROUP PROJECTS

:lnt'ffbvduéuon ‘
l'rqject Content

Demoplng a Guided Design Project

Some Quidelines for Developing the Praject
Wrmnn the Project

The lmuucums '
 Pecdback
~ Comblining Steps
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Introduction

Qroup projects are an essential part of a Gulded Deslan
course. Nol only 9o studenls .car the steps of decision:
making and how o apply thelr content hnowledge (o
realistic preblems. but they alse leam how 1o worh with each
other, FPor this reason, IU's essentlal that a propedly
developed Quided Design project consider two phases:
determining the project content and then actually wiiting
the project,

After completing the hierarchical analysls you will altready
be a long way toward knowing what the content of each pro-
ject should be, However, you are still faced with the problem
of determining a sctiing and conteat for that material. The
first section of this chapter presents some deas along these
lines.

Actually writing the Quided Design project also requires
some carelul consideration, In the second part of this
chapler we present some ldeas that you may want to con-
slder for reducing or Inareasing the number ot Instrue:
llon/lcedback steps,
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PROJECT CONTENT

We mentionied previously (PLACEMENT OF GUIDED
DESION PROJECTS) that each Guided Design piaject should
Occur at a time when students have reached a eonfluence
of component parts in the hiciarchical analysis, At this
point, the praject will fullill 2 need on the part of students
to pul their leaming Into practice. They will alse have
enough knowledge (o mahe meaningful decislons, However,
the Quided Design prajects must atsa be carefully design:
ed in other ways,

Developing a Quided Design

Project

Before you stait developing the prajecis, you should Lahe
3 look at the hierarchical analysis and list the content
material that the praject should cover, if you've done the
hierarchical analysis correctly. then these liems should ail
fall within a common topic area. In qeneral, we try to be sure
that the project covers all this content material In one way
or another. For example, referring back 1o Figure 1.4 you
€an see that the flrst praject In our Production-Operations
Management Cou. e covers the forecasting material, That
praject requires students (o use regression analysis and
either exponential smoething or moving averages. In the
latter case, they must Justify their cholce, Thus, they are
required to at feast consider using all the maierial that had
been lecarned about forecasting.

As you begin writing the praject itsell, you can think of
developing a Quided Design praject as an open-ended prob-
lem: something that can be dealt with through the steps of
decislon-making. In fact, you may wish (o 4o through the
decision-making oulline as you develop the Guided Design
project. We've found that doing this not only helps In terms
of being a good sequence of sieps to foliow, but having the
same sieps that the students will be following in front of
us often helps us Lo see ways that Lhe praject can progress.
A project outtine Is shown in figure 3.1 for your conve-
nience, Figure 3.2 ks a list of important considerations for
cach stage in a project. Figure 3.3 Is a sampic outline for
an anthropology project. Figure 3.4 is the start of the out-
lined project.
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Project Outline
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Figure 3.1. Project Outline, Reprinted with permission of
wales. C.C. and Nardi, A,
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WRITING THE PROJECT
The Instructions

In general, each decision-making step can correspond to
one instruction—feedback 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 =xperience In making decisions the wrong
way. Thus. your early projects should provide a ot of
guidance, working through each of the steps very slowly.
In addition, you stiould be aware of the two most common
errors In decisicn-making 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 probiem and stated their goal. We find
over and over again that students are always trying to find
ways to jump right to the “possible solutions™ step. The best
way to avold this Is by giving very conclise 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 21l the time, Is
*serial decision-making.” This Is a variation of the above,
but only one possibie solution is considered at a time, After
one is rejected, another Is tossed out and considered until
finaily a solution Is found that everyone 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 instructions about what you want the students to do.
and guide them away from the two common decision-
making errors. As your class gains more exp~.ifence, 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
declsion-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. For 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 [t’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
guldeline. 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 it's very encouraging to the students if they
think their response to the instruction is even better than
the feedback.

Another device we us~ to avold this “right answer” 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 sald.
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 (oliow thelr 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.
For instance, we have found that with large classes, a great
deat of time wlll be spent in distributing instructions and
feedback. To reduce this wasted time, we have been able
to combine several steps together into “stages™ as (ollows.
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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 decislon-making process Is important and
none should be left out.

By combining steps Iinto 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 {nto 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 thelr possible sojutions, These restrictions will be
the constraints.
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Overview

In Part | we talked about planning for the course. One of
the most important characteristics of the planning stage
is the fact that you are probably the only one involved In
the course, i.e., uniess 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 wil}
not only have to manage your own time, but the Jogistics
of people, places, and things assoclated with the course.
This, indeed, Is no small task. Chapters rour and Pive are
an attempt to help you translate what looks good In theory
(your course materials) to what works well in practice (the
class Itsell).

in Chapter Pour, Transition, we will discuss the need and
vaiue of introducing learners to the Quided 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 difficuity ad-
Justing to these new expectations. To help alleviate the pro-
blems of adjustment we systematically Introduce students
to the components of a Quided Design course and aliow
them to practice many of the skills they will need before they
begin the course content.

in Chapter Five, Course Management, we will discuss the
administration of the course. A Quided Design course will
require more record keeping and supervision than a tradi-
tional lecture/discussion course. We have |dentified seven
areas that you will need to attend to as the course pro-
gresses. If you will be teaching a course with a large enroli-
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 their academic lives sitting
in a classroom memoriting facts and formulas. They are
usually rewarded for this behavior with high grades. in so
doing, they have developed an expeciation of what s to hap-
pen In the dassroom. If you abrupily change these expec:-
tations they will usually balk; if you fail to show them how
the eapectations have been changed, they will become con-
fused and angry as they lry to use old strategics (0 cope with
a new environment.

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

¢ A comprehensive and real wotld example of how a
professional in the discipline solves a complex,
open-ended problem.

o Opportunitics to meet and work with other students
before having to select permanent group members.

s An introduction to the theory of the Quided Design
teaching technique.

* An Introduction to small group dynamics and how
to work in a group.

¢ An Introductory Quided Design project In which the
students apply, at a basic level, all of the skills need-
ed in solving realistic probiems.



COMPREHENSIVE EXAMPLE

Studics of the lcaming process have shown qQuite con-
clusively that meaningful material. material that possesses
a pattern, Is lamBiar, or satisfies a need, will be more quickly
icamed and yemembered longer than non-meaningful
malerial. (Which pattem Is casler to remember: 1010101 or
1oclG3viar? What was the phone number you had before this
one?)

Because lcaming Is facilitated by relevance, we begin the
course with a comprehensive and real world example of how
a professional in the discipline solves a problem using a
struciured decision-making txchnique, This exampic pro-
vides the lcamner with a reason for attending to the content
and the process of the course. (In addition, relevance should
be reinforced throughout all course projects not Just at the
beginning.)

Our comprehensive exampic takes approsimately 40
minutes to present and unfolds in four parts:

* Define very ciearly what the subject matter of the
course Is.

* Provide real world problems that Illustrate why the
subject matter Is Important.

* Indicate how a real probiem can be solved using the
structured decision-making approach taught by the
Quided Design process.

s Discuss why it Is Important to }eam such a decision-
making approach and how the course will emphasize
not only content acquisition but decision-making
skilis.

This sequence will work In most any discipline that re-
quires decision-making. /t s most Important that you
devciop an example that Is reicvant and preferably novel in
the students’ lives. it Is also Important that the description
of the example usc concrete referents rather than abstract
ones, e&.9., if you describe a manufacturing plant as encom-
passing 600,000 square feet you won't get the same reac:
tion as describing it as larger than 13 football ficids.

Herc is an outline for the comprehensive example in a
course In Production-Opcrations Management as it s
presented to ihe students.

* Define very clearly what the subject matter of the
course is;
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Production-Operations Management is the process
of managing the peopie and equipment that convert
raw materials and resources Into goods or services,
in this course you will icam the techniques that are
uscd in successiul organizations to plan thelr pro-
duction. schedule production activitics, control
those actlvities, and also to effectively manage the
company’s production resources.

Provide real world prodlems (hat fllustrate why the
subject matier is impoitant:

in a large manufaciuring plant such as Black and
Decker, there are numerous prodiems Lo be solved
and decisions 1o be made. Black and Decher, which
manufaciures power (0ols, must detesmine how
many drilis, saws, hedge tsimmers. etc.. (¢ produce
each week: schedulke the people and machines o
produce them: and ensure that the necessary parts
and raw materials are avallable. For instance, just
one of their plants covers an area equal to more than
22 football fickds and produces over $200 mitlion
woith of clectrical tools cach yecar. More than 120
basic tools arc made in over 900 possibic configura-
tions. Black & Decker’s customers capect orders to
be filled within 1 week, Yet with all this complexity,
B & D is one of the most successiul companies in
the worid. In an age where Japanese competition is
running us ragged, B & D Is able to compete effec
tively. If you don't believe this, go into X-Mart and
sce how many Japanese power Lools there are, then
compare this to the number of Black and Decker
power tools. in fact, B & D scits its product in Japani
To solve thelr production probiems. B & D managers
employ exactly the same technigues for problem-
solving and decision-making that will be learned in
this course.

Indicate how recal problems can be solved using
structured deciston-making:

For exampic, consider the use of operating rooms
in a hospital. If you arc a hospital admin'strator and
physicians have been complaining they didn’t have
enough operating rooms. yet you have oflen scen
the operating rooms sitting idie, you might begin
thinking that the problem could be identifled as poor
scheduling or Incfficient use of resources, An ex-
perienced hospltal administrator might state the
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goal as (ollows: To use operating room facllities to
their utmost while providing satisfactory servioe to
physiclans and patients. '

The next step is to iist the facts and then deter
mine which facts will limit your possible solutons.
You may need to make assumptions to fill in miss-
ing facts. For instance, the hospital admintstraror
might collect operating room usage data for the past
few years. A constraint could be limited budget for
expansion. Assumptions might have (o be made
about future growth in demand.,

Possibic solutions are developed nexl. In this case,
the administraior might list ihe foliowing:

a. Add more operating rooms.

b. Use alicrnative resources, such as outpationt
surgery for minor probloms.,

¢. Encourage physicians (o schedule elective
sutgeries during low demand periods.

The last step b to sclect a sotution, develop it and
evaluate the results. In this case, the administrator
would choose a solution, wotk out the details, then
determine whether It produced the desired sesults,
If nol, more work or a new solution might be
required,

Discuss why it is important to tearn such a decision-
making approach and how the course will cmphasire
not only content acquisition, but decision:making
skills:

When you anrtve on the Job for the first time, it Is ex-
cecdingly untikely that the decisions you have to
make will be listed in your old textbooks with the
answers in the back. You will be encountering situa-
tions where you must creale a solution to a previous-
Iy unencountered problem. Your employer expects
you to mahe the decision, not your boss and not your
competitor. If you can't decide then someone clse
will and you will soon be looking for a new job.

Probicm solving is generally considered one of Ine
most complex forms of human behavior. Learning
o make compiex decisions, as with lcaming any new
skill, takes time and practice. lowever, we think you
will find that the Quided Design approach will teach
you 2 way to approach ncw probicms in a systematic
manner that will increase your chances of success
in new tasks.
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FORMING GROUPS

When a student waiks into ciass on the first day, especially
¥ the class Is large, the Initial reaction is to drop into the
scat, take oit a notedbook, and walt Lo be lectared (0. As an
object, the studant is at rest and will probably remain at rest
for the duration of the course unicss a new force Is applied.
if you immediately ask students to form groups for the
course, you will £nd that they tend Lo gravitale cither to the
few poopie they direcady know in the course or to those In
adjacent scats. e have found that this behavior rarcly pro-
duces a strong group.

insicad, the environment shouild b struttured 8o that
students moct other class members and have a chanee i
work with them., Only after they have met and worked with
a number of other peopic shoilld they be asked to form a
group for the length of the Jourse. After they have wothed
with a number of other studints, they will be able to make
a moie considered cholce in selecling group mombets.

Becanse MOSt students Come Lo youl as an “objoct at rest”,
It will be necessary for you to struciure the environmont so
that they become “'objects in moation” that mect and interact
with others. One way of creating this environment is to
assign the students randomly to a number of temporary
groups duiing the transition period. To make this work we
rave used the following procedures:

* Take the lotal numbet of students in the class and
divide this number by the size of group you want,
€.g.. 80 students/4 students = 20 groups of four.

* Use 3x3 cards, (Tour cards (o creale groups of four,
five Lo creale groups of flve, elic.) with the same
number on them. Do this for enough numbers (o
cover everyone in the class, €.g.. a ¢lass of 80 broken
into groups of 4 will have four cards with the pumber
“1”, four with 2", elc.. totalling 20 groups.

* Shuffle the cards.

* As students enter the room, give each a card.

* Have the students with the same nvmber join
togeiher for the transition excrclse, In large classes
you may noed (o help the group members find cach
other by designating certain scats or a row of scats
as group 1, another as group 2. eic. (This seating
plan can be put on the overhead or group numbers
taped on thec scats before class.)
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* Have ihe groud members introduce themselves, and
exxhange Rames and phoe numbirs for fulwe
contagt.
together and ntroduge (htmuchies at the startof the
cians period. You will lose a falr amount of class Uime
if you aliow the students (o get settied, Lalk with
them, and thea distribute the caids)

Tinatly. we bave found that at keast four such terwporary
groups should be (ormed during the Lransition 5o Uhat
students know at keast 12 othor studonts bofore choosing
members for (he pornanont growp,
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QROUP EXERCISES

The Qulded Deilgn pirotess worhs Dest when it happens
in 2 growp. dn Cuided Design cousses the students wstaly
nocd (D learm the dicision-making steps a5 well as bow 1D
work in growps. Rather (than immorse studonts in botih
reaims a8 once, we prefer (o introduce them firt to grouwp
activities, then to Ouided Design decision making stops, and
finally (o the combination of boih acthitics.

50 (hat studienits have practice working in groups, and can
SOt Ihe posithe aspecis of Qroud work, we use a vasiety of
cxercises, Ye use a2 loas four exercises duting the transl-
tion poriod before we cvon aliow Thom L waik Dhvough 3
Ouiidod Desige exordiee. Firsl, you might wae this et

To (he ciass as 3 whoie, Lol cach studont ey have
one miaiie (o tist 30 different Hypes of birds, At the
ond of the minute, ask how many differom birds
students listed. hesl, using the class as a giowp,
have the students call out Ihe name of 30 diffoiont
birds and wiite thom down on an rotead o bomd.
MNost wiki soe Uhat this task is corsidorably easier far
2 group to compieie than for an inshidual,

Other such group excicises For the Uransition poiiod are
fistad in Appondix A: Transition materials.
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STEPS OF DECISION-MAKING

One purpdie of Quided Desige is to teach students
solve Comphex, open-oaded prodioms. As pait of this, they
ol be learming (o laliow & speciic veguonoe of decivion:
mmammmmwmw

significance,

mwdmm»mammm
on the decision-mating sops. We have Incindod saoh 3 weilt
in Appendix A. You shouid mate Uhad Uhis wiilt deentitbes a
Sacision maliag RHeOcss Ihad COmbARSS SEaps (ine RRITING
THE PROJECY). We used these conbined SIOps Loaghaut
the cowrse, Dont begin with an introdscrion (o decision-
making that is detadied. ¢.9.. iaa@s mmmwm

Mmummmmm meﬁ?@
and a rationaie For eath iep,
mmmmam.mmmawwtﬂs
materiad, However, Bike si our Quirzes, this is shoit and
covers onty the basic ideas. Our maia purpose is 1o # deast
gel Uhe students 20guainted with the steps of decision:
beare Dhwile attontion is distracted by tryieg to amply
Oaision making siralegics D CoNFSe Contont madenial in the
Ouided Desige projects. Altar this, following the same
detision-making steps 0n a Quided Design project will beip
reinforce the studonts” ieaming of those steps.
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GROUP DYNAMICS

Working In groups may be a new experlence for most
students, Even if they have worked In groups previously,
those experiences may have been unsatisfactory enes from
which the students learned poor group work hablts or
developed a bad attitude toward group werk, Therefore, It
Is important to show students thi.s group work has several
positive sides (see QROU'Y EXERCISES) and to give them
some training in positive group work hablits,

Most students are woefully nalve about working In groups.
Left to themselves, they will try to hold group discusslons
sitting In o straighit row. meet at somebody's apartment with
the stereo and TV blasting while trylng to perform project
work, or even assume that everyone can work an a different
part of the )roject with no interaction among group
membera. We found it beneficial to begin with and enforce
these rules in group worhs

* Hold discussions si'ting in a circie, (Sometimes we
have had to all but force groups Into a clrcle from
thelr normal stralgl t line arrangeinentl)

¢ Meet In a locatlon Iree of distractions, such as a
mecting room In th= library.

¢ Qive everyone a specific Job to do and meet together
often to report on cach peison’s progress.

¢ Confront group problems (lazy members, members
who wlll not cooperate) carly on and develop a con-
crete solution to these problems.

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

Somc Idcas you may want to try are the following:

* Assign a specific Job to cach group member, Change
these Job assignments from one project to the next.
For instance, one person could be made the leader.
This person Is responsible for managing the group.
coordinating actlvities, arranging meeting times.
and organizing the final report. There may be two
persons called planners. Their job Is to perform any
nccessary calculations or analyses of problem fac-
tors. Finally, one person can be a resecarcher. This
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person can be responsible for collecting outside In-
formation or doing researci at the library,

Allow =tudents to evaluate each other's work by uss
ing prur evaluations, (See ORADING. Chapter 8) What
is important for the transition period Is that you in-
troduce ahatever, If any, pecr evaluation process
you will use throughout the rourse, in QRADING we
present one such scheme #¢ have found that works
reas siably wel' and is easlly understood by the
atudents, You +-ay wisn to try ether schemes,

Qv up Process

Reser it Indicaies chat, in gencral, any group will pass
throuut rour dist «ct plinses in its development. Understan-
ding ihese ph= 23 and exgecting them will hetp both you
and t ¢ studer: s {0 manage the group experience more el
fecthv: ly. We recaommend that these phases be presented
and discuased during the "'group dynamics’ presentation

in the
below.

tranaltion classes, The four phases are described

Forming. During this phase the group members are
discovering acceplable group behavior, group boun-
d. les, and group rules. They are concerned with
fir. fing out what the group has to offer them and
waat they wiil be cxpected to contribute In return,
By settin't concrete standards and pollcies for pere
formance and behavior in groups, you can develop
positive group philasophies duting this important
stage. The rules listed above are a good place to
aiart,

Storming. As the group's individuals get to know
cach other. personslitics and preferences may
cmerge that lcad to Infighting and cliques, In-
dividual members may attempt to exert control over
other members o achicve a desired position in the
group’s hleraichy. Changing the roles on each pro-
ject may heip to reduce this conflict. However, it
should not be stified 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
MANAQING THE QROUPS, Chapter 5)
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Inltial Integration, The group will begin to form Itsell
inte » working unit, adapting to individual dif:
fereies of Its members, At this phase, the members
may (cel closeness, although it Is probably super-
ficlal. The general attitude will be “don‘t rock the
boat,” Unfortunately, this attitude may lead the
group to cover up some scrious problems. In
QRADING 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
be motivated by the group goals.

In aregular 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-
tion that everything should run smoothly in the group. This
may lcad students to hold back criticisms or emotions. stift-
ing the group. You can cncourage group members to bring
these out through peer evaluations and Interactions with
the group or Individual group members.
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INTRODUCTORY PROJECT

Because Quided Design as a teaching technique, and the
Gulded Deslgn prejects themselves, will be a new and uni-
que experience for the students, students should be glven
a chance to work through a practice praject before starting
on any Quided Design projects for credit,

As part of the transition process, give the students in your
class a chance to work tlirough a practice Quided Design
project and they will be much less apprehensive about thelr
first praject for credit, It Is also important that this prac:
tice project be as simllar as possible to the actual projects
to be used later, We have found that this practice praject ean
bulld very strong expectations about the projects to come.
If large differences between the practice praject and the
credit prajects result In these expectations not being met,
then the practice project will have rcally worked against a
smooth transition.

For example, the practice project should have as many
steps and the same type of fcedback as the projects that
follow It. It should also be drawn from the same discipline,
If the course Is one in nursing. then the practice praject
should be a nursing problem. If the discipline is phllosophy,
then the project should deal with a problem In philosophy.
However, the practice preject should not require skilis 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 speclalize In a particular fleld
of medicine or how to care for an alling relative,

* The philosophy course couid present a practice pro-
blem concerning t declislon about whether to report
a fellow student who checated on a test,
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REINFORCEMENT

In the best of all worlds, people would woek and learn
because of thelr intrinsle interest in learning and because
work can contribute Lo our Individual self actuati=ation, This
assumption, labeled by MacQregor as Theory Y, Is in con:
trast Lo Theory X. Theory X (ollows from the assumption that
work Is a negative event In one's life and that powerful
vewards and punishments need to be Implemented to keep
people perferming.

We have found that students described by each theory =
Theory X and Theory Y=are assemb.<d in the same class,
(In fact. it scems that in a large lecture setting the majority
of the students are described by Theory X: Theory Y better
describes students In smalier classes,) Because the Quided
Design approach requires that sil students be actively in-
volved in the Instructional process, we feel it Is important
to assurc some level of consistency In learning. We have ac-
complished this consistency by implementing two types of
reinforcement activities during the transition; group
homework assignments and quizzes. (For Theory X students
these represent the necessary external impetus for learn-
ing: for Theory Y students It is a reward for Jeaming that
would have taken place with or without external
reinforcerient —you can't losel) Quizzes and homework are
also useful in that they provide a check for the lcarner to
determine whother they do Indeed know the material, These
activities are also useful for the Instructor In that response
patler:a 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 resuits
of the first Quided Design exercise. Be sure to col-
lect the homework at the beglnning of the class for
which it (s due. If you walt until aflter you have
discussed thc homework with the class, you will
tempt the Theory Xs t¢ report the results without do-
ing the exercise.

* Juizzes should be given to the entire class on the
Steps of Decislon-Making and Qroup Dynamics.
These should also be given at the start of the class
for which they are assigned. Quizzes should be grad-
ed on an individual basis because this material Is not
appropricte for group work.
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TRANSITION SCHEDULE

Togiveyovay we 10 follow for the transition phase,
we have includes cllowing schedule for 6 one hour
classes. This sche has worked well for us In praciice,
but may be r Sise. . meet Your own needs,

Sesslon ity
1 nssign first temporary groups (See Fosm-
ing Groups)
Comprehensive Example
Group Exercises

Qive group excrcise *1

Assign second temporary groups
Collect group exercise #1 solutions
Introduce haslc concepts of Quided Design
Qive group exercise #2

S Assign third temporary groups
Collect group exercise*2 solutions
Explanation of decision-making
Qlve Decislon-Making
Seil-Instruction unit for homework
Qive group exercise *3

4 Assign ‘ourth temporary groups
Collect group cxercise #3 solutions
Quiz on Decision-Mahing
Self-instruction Unit
Qroup Dynamics and discuzsion
Qive overview of Introductory Project

w

5 Qlve quiz on Group Dynamics
Do introductory Project
6 Students pick permanent groups

introduce and assign (irst course project
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CHAPTER 5
COURSE MANAGEMENT

introduction
Personnecl
Spm of Control
panding the span of c.omrol
ltwmmng cxtra help
Scheduling
Scheduling of quizzes, projects, and exams
Physical Arrangements
Physical environment
~ Scheduling of facllities
| Nanaglng the Qroups

Houvntiomi et s
Informa.«o* #! w.tured
Omdlng
Quizzes
Tests ‘
Qroup Projects
Pecr Evaluations
Record Keeping
Peer Evaluation Backup
Compuler Programs *
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Introduction

In order to make your Gulded Design class function pro-
perly you'll have to do some careful managing of com:
ponents, You wiil necd to plan, organize, and centrol the
educational process 1o that your students recelve as much
benefit from the Quiced Design process as possible,

One of the first probiems with which you'll have to deal
Is to develop a schedule for your edass. Unlike a lecture class
where there is usually considerable Nexibility, we have found
that a Quided Design class must be carefully pianned out
ahcad of time, This chapter begins Ly presenting some Ideas
and methods that we have developed for scheduling all the
activities in a course 50 that things will go smoethly.

You will alse need (o be concerned with personnel to assist
you (If needed), and physical arrangements for the class.
Agaln, we present some ldcas based on our experiences,

The final aspects of course management are grading and
rrsord-keeping. We Uy to use the grading process 1o pro
vide feedback to the learner as well as Increase the motiva
tion to learn. Record-keeping can be complicated if you have
a large class, 30 we have Includcd a computer program in
Appendix C to help with this process. Otherwise, we discuss
some general concerr.s IR the record-keeping process,

30
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PERSONNEL

Span of Control

‘the use of Guided Design usually means conaiderable
time must be spent providing advice to the groups. answer:
inq questions, and giving feedbuck, For a large number of
groups, it just may not be passible for the instiucior te han-
die all these activities sifectively, While the apecific number
of groups that ene persen €en deal with=the span of
control~may vary depending on the eourse content and
level of students, we have found that, in geneial, flve groups
is an upper limit.

Expanding the Span of Control
Under ceitain canditions it may be possible to increase
above five the number of groups thal can be handiled Ly one
person. For exampic, deereasing the number of instructions
and feedback as mentianed clacwhere (Group Prafectsican
reduce the regslred level of instructor invelyvewent,
Likewlse, handouis can b used Lo answer specific questions
that may be common 1o all the groups. We have also found
that If all groups arc having difficulty with a specitic con:
cept or technigue we will give a “mini-lecture” on that topie
to the entlre class rather than explaining the toplc everand
over again (o cach group, i is also possibie to et the groups
mun without feedback for an entire class session, then et
them pick up the approptiate {eedbacks on thelr way oul
$0 the feedbachs can be studied before the next class,

Recruiting Extra Help

You may find that dealing with flve or more groups leaves
you running around constantly, unabie (o spend suificient
time with each group. it may be time to get somne assistants,
These assistants can be recrulted from graduate assistants,
colicagues, or (rom students who hkave already taken the
coure,

¢ Team teaching in a Quided Design €nurse is an ex>
celient way to reduce the group 1oad and also allows
you (o introduce colleagues to this technique.

* One thing that we have found wotks very well is Lo
recrult student assistants from the previous
semester's class, We use this as an honor, only tak-
ing students in the top 10% of the class, and re-
warding them with academic course credit for thelr
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work. These helpers are usually very conscientious
and highly metivated, They also know how Guided
Derign should work.

Anather possible source of heip can come from
graduate assistants if they are available. This aitey:
native can ba less expensive than usipg faculty and
usually avercomes the problems of giving couise
eredit to helpers. However, mosl araduate assistants
are as uaskilled in decision-maling as the sludents
they will be working with, If you're not careful, they
may end up shoert-clicuiling your work by encourag:
ing students to skip steps in the decision-mahing
process. We recommend that you glve your graduale
assistant help a thorsugh Indoctrination into Quid:
ed Design and the decision-making piocess beforp
they start werking 1with your students.
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SCHEDULING

Wwe have alieady discussed the idea hat a tiansilion
period is needed for Chiided Design and piesented a posal:
ble sehedule for thal ransition, However. we have also
found It impoitant te plan and schedule acthvities during
the rest of the semester.

Scheduling of Quizzes,

Projects, and Exams

in Grading, we will distii- - In mere detall the way that
quizies, projects, and exams may be used. However, all
these activities should be scheduled 8o that thelr contribu:
tion to the lcaming process is maximized,

QUIZZES

We have found that a worthwhile approach Is e schedule
a shart quiz before the beginning of each prajeel. The pur:
pose of this quiz is to determine whether students have ade:
quately prepared the material that they must apply ta the
project. its puipose Is pot to test specific datails, sino: much
of the learing will occur during the Quided Design praject.
However, students sheuld have a basic understanding of the
material that they will be eapected Lo use, We usually do just
a short, live question, five minute qulz befote the pioject
slarts to help motivate the siudents to prepare for the
pruject.
PROJECT SCHEDULING

We have already discussed how projects shauld fitinte the
bluzprint design of the course (iorarchice! Analysis), In ad-
dition, cach praject should be scheduled for an appropriate
amount of course time, One possible approach is to plan
to compicte a cetain number of instruction/feedback stops
at cach class moeting. In general, the catiler steps of
decision-making will proceed more quickly than the later
oncs. In case you do not compiete the planned number of
sieps in a glven class period, you can either make these up
later oF clse give outl the last oncs at ihe end of €lazs, ask:
ing students to read these on their own. This latter course
is not part of the Quided Design theury, but sometimes
becomes 8 practical necessity,
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You may also wish 10 give your students a scheduie of the
S1EDS Youl expett them (0 compleie dufing each 1965, This
€30 help therm plan theit wofh, Bore 12achess even atk the
MUHOALS 1D 3Bl 8 timctabile of thelr cepetiod woih for
1a1ge Projects, 10 any €ane, it will Belp your atudenty and
youl if you €an heed everyone from pulting off Iheir work
unti) the end.

EXAM SCHEDULING

We have found a8 Uhe jacai Line 1oF us 15 Bave 9h 23am
i tight anar a Guided Desigs prajest has bees ompleted,
i you are coorinating thesr Hajeets with 112 €l 3 34
i, thon students mill Reue jo st learndd o compieie wl of
malterial, 1a addibivn. baning 51 used that materiat on 2
praject. it will be fresh in their minds,

COURSE SCHEDULE

One device we tee 1D help bheep everything nmnning
smaciily is @ course schedile, This schedule indicates ex-
attly mhen quinrcs, exams, and projecis will take place. In
addition, you can even indicate specilic steps of each Guid-
cd Design project that should be compicted duting a claws
sesvion, A sampie of such 3 schedule Iy shown in Figure 3.1
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PHYSICAL ARRANGEMENTS

1 15 impQiiant Vhat the physical mrangements (o1 2 Guid-
¢ Desigh class be appropiisie 18 the methodatagy. Fuv ey
ampie, if you wikl Rave youl Mudents wolking in Qluses. i
18 ImMpPortane thal they Yie abile 1o aes ahge PRl S€s ae Fhat
QIOUP Mo Aty Face €ath oty i TRl tiwic i #de:
Quale epaie Belwven groups.

Physical Environment

Some imstrucion wha use Guided Design Rane boen abie
Lo oblain 2 apecial f0om with chalis placed raund Libbes
9 Uhat students May s ohe aholie . Bowever . 2 Uasstoom
wmith moyvable chalts also worhs well, A dreture Wall math fis:
4 seals docs nol.

We have faund that for laige classes, we Shod e fw
DAL ORe LR ICIWE FOOM fod eaams IR Lo 1 ek
twres 2nd @ SMad) room nith Movabie €haiis (9f Group Mok,

Scheduling of Facllities

18 your €2ass escends 50 students oF 59 you May §ind (hal
i1 5 best 19 Mmoot with onty Pait of the €139 o5 eath 9oy of
the woeh. In our [arge €lassen of 180, we dixide the ¢lavs
into thirds, reexiivg with snly one third cath day of (he wexh
for group work, Ditkhy the oty days (hese groups Bie es:
peticd (8 contintr thoir work, doing reseaich pofoiming
catuiations, and studying thwe comomt matetal, Fot caam,,
Al students mott on the same day in a laige iedtate hail,
This requites (hat specific exam dates be planned a1 the
beginning of the semester and i students be given a
sthedule of these date ,
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MANAQING THE QROUPS

The majority of students have very little group experlence
In thelr education. Most of thelr learning has Invelved In:
dividual efforts. However, Quided Design utllizes group ac:
tivities because much work after graduation Is performed
in groups and because groups can usually reach better decl
slons than an Individual. Unfortunately, the problems that
arise In groups can hinder learning and lead to the students’
rejection of Quided Deslgn, Techniques must be utllized to
avold these problems or to turn group conflicts inta positive
educational experiences,

Because most students are Inexperlenced at group work,
we have found that they need some speclfic guldelines and
rules to work by. These guldelines and rules are designed
to avold unnecessary conflicts while bringing Important pro:
blems out Into the open; they will also help students get the
most from thelr work In groups.

Forming GQroups

GROUP SIZE

We have alrcady discussed the Idca of temporary groups
and how they can be assigned. We suggested breaking the
class into groups of 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 avold thelr falr share of work since enough
others remain to get the Job done. Smaller groups do not
scem 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, For
us, groups of four seem to work best. However, you may find
that you like larger or smaller groups better. One collcague
has been successful with groups of elght.

TEMPORARY QROUPS

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 glven date, then students are 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.

7



100

PERMANENT QROUPS

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 remalin stand-
Ing. Otherwlise, they can easily negate all the temporary
group experience by choosing whomever sits next te themn,
Wwith everyone standing, they can clrculate freely to seaich
out others to form thelr groups, It is Important to encourage
students to form thelr groups rationally rather than just
picking wheever is convenlent,

Whenever groups are fermed, there will always be seme
people left who are not In a group. The casliest thing Is te
Just combine these people, forming a group. We discotirage
this. Usualily such Individuals are not very aggressive, they
were walting for someone to put them In a group rather than
selecting thelr own, Typlcally, a group formed from these
individuais wlil tend to have weak lcadership and be rather
incoheslive. Instead, we recommend that efforts be made to
recrult cach of these people into a different group, Qroups
of three can often be filled up to four in this way. Even If
some groups have (lve members, this Is usually preferable
to having a weak group.

Once groups arc formed, various tecam:-buliding activities
can be used to develop coheslvencess, An easy onc is to let
cach team pick a team number, then later a team name.

Group Meetings

Left without guldance, students will often hold thelr group
mectings under the worst possible conditions, lcading to
poor group resulls and frustration among the members. To
avold this, we provide the following guldelines:

* Hold group meetings In a quict place free from
distractions, e.g., no radlo, sterco, or TV. Meeting
rooms in the library are good for this,

¢ Sit In a clrcle so that cveryone can see cach other
and talk freely without having to lcan past others.
(This makes classrooms with fixed scats
undesirable.)

* Encourage cveryone to state his or her opinion and
to contribute Ideas. Don’t just criticize, but consider
the pros and cons of cach suggestion.

¢ Feel free to “brainstorm” for a whiie, but if you feel
you're getting nowhere, decide what you want to ac-
complish before adjourning and try to get it done.
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* Set a specific time and place for the next miecting
and be surc that everyone s there on time

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

Group Member Roles

One way to ensure the participation of each group
member s Lo assign specific rales for each member to per:
form, This way, If one person does net perform a job, it is
more likely that their inaction will be noticed by the ether
group members and action taken to correct it, in a group
of four, we have found that the following roles seem to work
elfectively: group leader, planner, and rescarcher.

* The group leader is responsible for coordinating all
activities of the group, scheduling meetings, and In-
forming group members of the mectings. He or she
is also responsibie for writing the body of the report
and collecting necessary substantiating data from
the other members,

* The planners are those people who actually perform
calculations that are required as part of the project.
Their activities are directed by the gioup leader, to
whom they submit the resulits,

* The rescarcher is responsible for obtaining data
from the library or other sources of outside informa-
tion. The exact nature of the data will be dictated
by the planners or the group leader.

it Is also best If thesce roles are changed on cach project
so that everyone has a chance lo experience cach role. Con-
sequently, each project report should Indicate what role
cach group member filled and, If possible, the parts of the
project that were completed by cach person,

You may wish to modify the above roles to suit your own
course. Por example, the two planners might become
designers In an engineering course, experimenters in a
chemistry course, or interviewers In a soclal science project.
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Dealing With Group Problems

Our experlences show that for any number of reasons
most students are willing to let all kinds of problems exist
within thelr groups rather than try o resolve those prob-
lems, In some cases the students just don’t know how to
deal with the problems. in others, there often seems o be
a "let sleeping dogs lic” mentality within ihe group that
prevents members from forcing problems out into the open,
These groups often prefer o continue working with anger
and frustration just undsr the suiface, Usually this leads
o a rather negative group eaperience,

we've found that it's best IT you can help these groups to
bring their problems Into the open and deal with them, One
simpie approach Is to encourage group members to bring
their problems to you. As we mentioned in the ehapter on
transition, it's a good Idea to ict your stugents know that
they will probably have some problems in their groups and
that this is Just part 2f the normal process. However, you
shouid also Indicate that they should talk to you If these
problems appear to be getting out of hand,

When students do come (o talk with us we try to en-
courage (and somctimes demand) that the entire group
should meet with us. This way we can get all sides of the
issue and bring everyth!ng out into the open at once. Usually
problems are caused by a lack of communication among
group members. We usually try Lo act as a mediator in these
situations, encouraging everyone (o express his or her fecl-
ings. Once the problem has been determined, we also try
to icad the group through a declsion-making process to
develop a problem solution that the entire group agrees on,
This may Involve deciding what cach person’s falr share of
the work will be or determining group mecting times that
are acceptable Lo everysae,

in Qrading we discuss some ways of using peer evalua-
tions to help expose group problems. Whether you follow
this approach or not, it is usuaily a good idca to be aware
of the group problems that may arisc and to develop ways
of bringing these Into the open so they can be handied
clfectively.
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Group Divorce

There are also two other Issues you should consider before
your course starts: Will you allow greups to split up? will
students be allowed to work alone? Almost Invariably, we
have found that one group In every class will decide that
it wants te split up due o “irreconcilable differences.” We
also find students who Indicate they cannot work In groups,
but will be glad to do the projects on thelr own, How you
deal with these situations 13 up (o you. but we have some
thoughts you might want to consider,

In the pasl, we have allowed groups (o split up into two
new groups, This has always led to vie new group that did
about as well as the old group had done and one new group
that docs very badly. Apparently, the strong group meinbers
have jettisoned their weaker collcagues. The apnreach we
foliow now Is to only aliow groups to split If all greup
members can be absorbed by other groups. This at jeast en-
sures that the weak group membere will not be leit on their
own, However, this has not always been satisfactory. Some
people who use Quided Design Indicate from the very begin-
ning that groups must stay tegether. Their fecling Is that
this helps force the groups to solve thelr preblems,
something that will help them handle problems later in life.
This approach has merit and, to be honest, we are leaning
more and more In that direction.

We have also allowed severa! students to work alone on
the Quided Design prajects, Again, the results that these
students generated were almost Invariably not as good as
those generated by the groups. As a resull, we have decid-
ed that group work is such an Important pait of Quided
Design that no one i1 allowed to work alone. Of course, we
still get the occasional student who Indicates U} ey are go-
ing tr open a onc-person business after graduation and that
they don't need Lo learn how to work in a group. We havea't
bought that argument yet.
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LECTURES

Clearly, lectures are one of the most conmon Instiuc:
tional strategies In higher eaucation. In our Gulded Design
appfoach they are one of the least commen elements,
Because we rely on the self-instruction units for the transfer
of information and use the usual class time for group work,
there is litlle time or need for the traditional lecture ap:
proach, However, we have found that lectures can serve a
useful purpose for the course In certaln areas: motivation
and information,

Motivational Lectures

Somewhere around the middie of the semesier you will
begln to hear the students ashing S0 wat?” Despite your
best intentions o bulld your course around real world ex:
periences (Soe Ratiorale) students will Inevilably begin to
wonder If all of this really does wosk. About this time you
should bring the whole class logether for two reasons: they
are beginning to fecd isolated and they need Lo be recharged.

The students often feel Isolated, especlally If you are deal:
ing with a large lecture group split Into several smaller
units, in that they are always working with only a smali part
of the class (thelr group). Such a situation often causes
students to wonder If they are really doing what everyone
cisc is doing. You can help ease this anxiety by bringing the
entire class together 1o summarize progress to date and
solicit questions. You should, however, spend less than 20
minutes on this aspect of the lecture period.

The remainder of the time should be spent showing them
the value of Quided Design. We have done this by develop:
ing a lecture that presents a real world problem of some
novelly and lliustrating how the Quided Design process was
used to solve the problem. (These can be found In case
studics, or cven better, personal consuiting experiences.)
A well chosen probiem can motivale the students. And If
the probliem is interesting enough you won't have to worry
about playing Johihny Carson to a bunch of bored students.

Another altemative Lo the occasional lecture Is a fixed lec:
ture time. We have also had success with a motivational lec:
ture at the start of cach major unit of the course, e.g., In
Figure 3.1 you will see that we have placed several such lec-
tures throughout the course.
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Informational Lectures

The primary rurpose of the informational lectwre is 1o
clarify content. Bometimes we will combine this type of jec:
ture with a motivational lecture that precedes a new lopic
(as we just discussed), In the informational leciure we might
provide the student with an everview of the technique we
are introducing and point out common problems with the
unit, However. the irformational lecture is most efficient
when yeu find that many groups are becoming boaged down
oves ine same piobiem. Al Lhis point, instead of repeating
the same eaplanations over and ever, yuu ough' ‘A EORBII.F
calling the class together and dealing with the apecific pro:
blem, In this Instance, we would prepare a full perlod lec:
ture dealing with the prablem, €.q., conceptual underpinn:
ings of mullinple reqiession, the preblems of wverifying
primary souices in history, elc.
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GRADINQ

There will usuatly be several components that egnstitute
tne grade in a Guided Design course. Fer instance, these
may be quirzes. exams. and the group Liojecls. The weight
yOu phit on eath componenl should reflect the ensphasis you
want placed an each by the students and snould indicate
te them hew seriously each component should be taken.

As an example. in our course we weight the quires &%,
Ihe exams 50%, anl Ihe Goup project grades 45%., For am
thing, tis weighting holps (o reduce studsnt erticisms that
the course is ton heavily group ofiented since over hall of
their grade is based on individual 1ests (quiries plus erams),

The attual weight you place on each item and Lhe way you
wanl 19 giade them aie Up 19 you, Howwer, we hane
wﬁﬁﬂg:fm some ideas below that yeu might wanl iy
gm. -2 A g

Quizzes

We use culrzzes 10 ensure that students hasve at icast
shimased over the course content malerial that will be
covered by a given praject. Thus, the quizzes we give eover
only busic concepls and delinitions related (0 the matesial,
Likewise, the weight given (e quizses is not high, bui is s1ill
enough that it can affect someoang's grade in the course,
We limit the quirres to five guostions and atiow thve minutes
or iens for the students Lo answer,

Tests

A3 we2've mentionied eailier (see Scheduling), we give ex:
ams right after completion of the projec’ 3 3ince this seoms
to be the time when studants are freshest on the material,
Thus, we eapect that they should haow the content matorial
thoroughly, Moit exam guestions ate very specific and re-
quire the detalled use of all contont material and
techniques.,

We also ash several questions (hat elther deal spocifical:
1y with the project of that roquire the use of techniques that
had 19 be used In solving the project problem. This is a
check on those who have of have not contributed on the pro-
Jects, encourages everyone 1o know what is going on with
the projecis. and also rewards those who have not onty
woiked on the projoct but who also learned from that wark.
1t also stresses 10 Lhe students (hat what they fcarn work:
ing on the group projects can be uscful cisewhore,
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Recaise these lesls e all-ingiusive, we usually have 20
of 25 questions ahd aliow 50 minuies for thels compietion,
Of course, |hese May vy SepeRhing LRo, 3if Coules i
the type of questions,

Qroup Projects

Gtading of projects can b 2 vory gilficutt pracess, For one
1Ring. IU's haid 10 hRow whAL € ilinia 1B use, Bhile ¢« e d
question can be either right of wiong the wlulions 1o an
open-endod pradien (all wmeeiicie (R etwveon. Walle Guid:
€d Design piojecis may pol have oRe Hght answel, some
AhEWers May fequire anly 8 Mutface eaaminalion ef the pio-
biom and may Rave onty shott:torm effects. Another solu:
tion may (ahe detaliod caamination and resecarch, but will
have minh longor-lasting offects. s cases Uke this, we tend
13 gfade (he second (ype of salution maie favorably,

One thing that Retps in gra 3Ing group prejecisis 1o define
youf cxpeclations ahead of timz. ltow detalied do you ex-
pect the solutions (0 Be? What (ontepls oF lechnigies
shouild be applied ? How weld should the sohition be justified?
Do you espect the students (9 ullize outside resowrces?
Should they use the computer in their work? it s alse a good
idea (9 communicale these capectalions (o the siudant. iAp-
pendix D contains samples of project guidelines.)

Peer Evaluations

We have alicady dlscusstd the poor evaluation process in
G1ouy Dynamics, foweser, there ate A fow additional points
that should be consideored regatding its use in your grading
stheme.,

We use peer evalualions 9 that we €an differontiate
mmumumdingmmeﬁmtmzmmm
50 that studenis can begln 1o lear 1o evaluate the woirk of
theis colicagues, However, some poopic alt  efgue just a8
freasonably (hat everyone in the group sho  d share equal:
ty in the project grade and that poor eval JAions can lead
tommfmhlmM,Ywmm, which argument

in using peor evaluations, we it stusonts heep thelr
fatings of others confidontial. The on'y informaltion we
divuige Is the grade eath person receives based on these
cvaluations. It is our opinion that students will be more
honesi in Iheir evaliuations of collcagues if they know that
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the ratings will be kel contidontiad, Bowever, many bnaee:

10rs feel (Ra1 OPon Eiscusuon is lmpoltant and that the
whaie gioup should decide how Mary PHinls €ach Peissn
witl receive.

This appioat B ¢an ol well Bul May Wed feguilie you 19
Py MOIE MIENIION 1D GIoWP S)Namics i general,
PEER RATING SYSTEMS.

Here is 8 1aing WM cn we Rave used wilh some siEees:

+ Give each student 100 points te divide ameng each
st his oF hey feliow group members ssiding 15
el €contHDULION 1D the plaject. (Boe Appeadis B)

* Add up the (DI pumber of poinis cath peison
tecrives lrom Ris of S.0r felinw group members,

* Detormine the highewt numbers of poiats recohved by
any one of the goup members,

* Diide each peison's (alal paints by the highest
aumber of polats recohved by any gloup Mmombey,

* Nuilliply the ratio cadcuiated from Siep *4 by e
Group's ivhort grade, Fav caampic, il the follawing
Qroup’s repoit teceived 3 grade of A0, each gioup
member's giade wolld be as shown:

Momber m:sm Ratio Cade
Bin 110 1107120 A 80 =~ 7
S 90 90/120 %60 = &0
Wi 99 80/120 x B0 = 5>

Samantha 120 1207420 %80 = 8o

You shouid see that Uhis formula allows »o indhidual e
reccive a grade higher than the group's project 1eport giade,
H the dcnominator is changsd o 100, you will then create
a8 chome whdie SOmeone Can recoive 8 giade higher thaa
the group grade. Again, the choite will nocd (0 be made
based on your own teaching philosophy,

H a group s poor evaluations vary by more than 20 points
(from bighed Lo lowest), w2 requite hat the group schedide

an appointment to disouss this point spread, We have found
that requiring the entiie group 1o disouss thair foclings can
help resolve probloms. In the gruup above, Bill and Saman:
tha might foed that M and Wil weron t doing their fair shave.,
On the other band, wome groups witl be contont (0 have ¢of-
tain growp mombors do more and oot higher grades,
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Fawever, it s lnpoliant 19 detoimine Thal Svelyane agiees
o Indhvidual revponsibilinics (9 Haid prebiowms ister, We
#i aliow Gloup members 19 Aer Vhel PopF evalustions
alicy the Giowp Contotente, Somelimes kaw ovaluaions sie
GVeR B0 Shaed withoit falionally Considering theis impatt,

Thaie e ol Meadl twd WAy YOu &) Yyt Matems may
ChBOLE 15 handie Peey EyvaluMions: “ 49 ok sl don §
1otk IRe DO 10 2 “don | 1otk the Doat " Miitude mas
sudents seew 19 prefer letting othess get by wilh less work
while ghing everyone egust alings . 10 ot towse we have
bei (his RapPen (BHhouEh we don 1 eptaviage it) brasvse
we Feit il 9roups that Gid tis had made 3 €O IPUS Bt i>
Son 19 90 ¥,

O the other hand, with 2 “do gk the boat” sltitde
STUdonts Mmay leain mote by Being foiced 10 evaluale eath
Sthes PORCIY, SOME LASICIDTS ivauire SIUAORES 19 §2ak
€a0h ol bn torms of Dheid contitbutians 19 the piaject, Ob:
Viously, SIRER AOI CVEIyane €an be ranted The same, the
ralings must Giffof. Anotiny AGPFEACH is (o insisd that the
talings of fediow group members must dilfer by X nambey
of poinls, This also forces students 19 1ate each othes
diftorentially
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RECORD KEEPINQ

Ofe HeaIon 17 herPing Gond Uach &f @iades is vhe tads
Uhal posk ey A FlEons wi witon Mesn eATH Mude 4 8 Pro:
JEt Gronp Wi edeive & ilteromt @i ade, M S ivapoitan) Thsl
€M Bl e HudoMs e Swdre 3008 MIe) he Gompiciian ol
(he praject just how (heil foliaw M mombors e
evaluated theli work, Sludonts whd Rave Hoon cvslustad
highly can 35 (e fesudls of 1hel €142 with and e ety
48 CEmAE IREA R SRR PRAfEERs, TRliemts who fave
been evalusied Wole oifiitatly Sre Fikely (b Ohange The
Beh®vidi O the REM PIaJeit i [hey (a0 s ighl dwe Ths
it aherety affeets theit grades,

Peer Evaluation Backup

You onay 2450 wish E9 MAN20 Mismdante renids 4% Pt
6f your couse Heoid hooping. This Can IERE e Pipasrs.
First, i1 lts stadonts haow [l YO M¥ Suaie wiwtbey of
06t Uhey ave b8 class, Second. i can provide Dackup for the
Peer Cvahiialions. A GHoup (hat has 1ated & member Pty
oy feed that i (his Can De supporied by cAass alioRdante
fecotds thal indicate that the student Mas weidom in eaxs
o work on the praject, then the papity-foted siudon has
titie grounds for & AR,

Computer Programs

For smadl cAasscs you ey profor ko henp EAaes redoids by
hand, We have found, however, that with karge classes, the
COMPUMDE €N BE 3 101 LIMesaver, A COPPVET PIogs am Lhm
we Use 19 rerotd €495 grades is intiuded in Apponai) €. This
PHAt out 1hal Information, Spiead shoet Programs suoh a6
Lotus 1:2-3 oF Visicade can 2sd be £asdly adapind 16 cAass
Fecoird-hoeping. Judl Be SuIe YO MIIBLEN 3 BICAAD CORY
oD Al your grades dont get lost in case of an atridont,
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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 innovatlon. Ctudies have shown that
faculty hold a conservative orientation toward educational
Innovaticn, 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
QGuide 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 Quided Design course.
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ACCEPTING THE INNOVATION

If you think about your own interest in Guided Design, you
wiil probably find that you moved through several stages
beginning with your Initial awareness about Quided 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 wiil inmediately act as
a change agent to convert your entire department’s cur-
riculum to a Quided 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 wiil ask dif-
ferent types of questions depending on their stage in the
adoption process. The stages researchers have identifled
are: awareness. interest. evaluation, trial, adoption.
integration. .

The Change Process
AWARENESS

initiailly a person either has no knowledge of a new idea
or technique or at most a passing notion that some aiter-
native is available. A person at this stage is best characteriz-
ed as passive with regard to the innovation, l.e., you wiii
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 wiil gather information to learn more
about the innovation. As that information base Is developed,
the first Important attitudes toward the innovation are form-
ed. For some, the innovation will be rejected for any number
of overt or covert reasons. For 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 like to impiement some new idea or process in thelr own
lives. Doubts about the innovation will probably be iden-
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tified more specifically 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 declded 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 emplirical experience. The individual will need
gquidance from someone with experience In the innovation
to help smooth the way, avold pitfalls. and thus give thein-
novation a falr test.

ADOPTION

This Is the final point of consideration. Whether or not the
trial experience 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 disiike it, they may feel “it’s OK for you, but not for
me,” or simply thank you for your time and file away the
experience.

INTEQRATION

Once the adoption of the iInnovation has taken place there
is a real need to nurture the change 5o that it can become
an Iintegral part of the organization. The new adopter will
need coliegial support, additional guldance. recognition,
and/or personal rewards from the students, the institution.
or the profession. (ifavelock, 1973, 113-117)

Facilitating Adoption
As you might imagine, peopie will tend to seek different
kinds of information and experiences at the different stages
of the adoption process. You can help your colieagues
understand your Innovation by first deciding about what
stage they are in and then talloring your activities to match
the staje.

AWARENESS ‘

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

INTEREST

As your colicagues become aware that you are doing
“something different” you might begin to recelve requests
for more information. At this stage you would provide more
detalled Information to those who request it. You might pre-
sent your work at a Faculty Development Seminar, you could
order the flim on Quided Design (no charge) from Modem
Talking Plcture Service, you could provide a more detalled
reading list for those 50 Inclined. In general, one of the most
useful things to do at this stage Is to promote discussion
of Quided Design. People will ask questions, volce doubts,
show excitement. All of these events are heaithy and
necessary In the change process.

EVALUATION

The thinking and talking from the Interest stage will con-
tinue Into the Evaluaticn stage, but there Is now more of
a need to experience the innovation. You might invite a col-
lecague who is at this stage to come and obscrve a unit in
the course that Is typlcal of how Quided Design operates.
You might also encourage the faculty member to talk with
students In the course. You could also encourage others to
take advantage of one of the regional workshops offered
through the Nationa) Center for Quided Design or to talk
with others who have Implemented Quided Design.

TRIAL

We doubt you will find someone who wants to begin with
a full course trial of Quided 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 gulde its Implementation as well as In-
terpret events for the Instructor, e.g., the students were In-
itally 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 big-
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gest obstacie at this point for somecone who wants (o
deveiop a compiete 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. Falling this, you could encourage the faculty
member to develop the units on a piecemeal basls, adding
a bit each semester until the whole has been achleved.

NTEQRATION

For the innovation to remain the individual will need
positive strokes. This may com~ through professionat
presentations or publizations on the course. A professional
involvement with others who value Guided Design will also
provide peer support for the continued use of Quided
Design. figure 6.1 summarizes these stages and thelr
assoclated roles and activities.
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PEOPLE AND CHANQGE

Whenever an Innovation Is introduced to a group, people
tend to respond in certaln identiflabie patierns. Again. we
are not suggesting that you take the role of a change agent
and attempt to convince your collcagucs that Quided Design
needs to be a major part of your department’s curriculum,
Rather, we think it Is useful to understand how peopie 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 mect on
this final part of your journey are the innovalors, middie
and late adopters, the resistors, the gatckeepers, the deci-
sion makers, and the opinion leaders.

Roles and Change

INNOVATORS AND ADOPTERS

An lnnovator by definition Is someone who Is first to adopt
an idea. Having paved the way to introduce theidea, the In-
novator will iikely find there are others with varying degrees
of interest In the Idea. The middic adopte:s are those who
are willing to try out an idca provided then Is reasonable
evidence the idea Is worthwhilic. The late ado;iter will be the
last to adopt an innovation. They dislike change and will
embrace an innovation only if sufficient pressure is brought
to bear upon them. interestingly enough, If they do Impie-
ment this Innovation they will resist changing from it should
2 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 thelr position either from firmiy held convic-
tions of what is best or from a personal sense of threat by
the innovation or the innovator.

QATEKEEPERS

Qatekeepers are people who interface between two
systems, €.g., a department chalr 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
success,
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DECISION MAKERS

The decision makers "wld formal or informal power (o
decide lssues that have an ¢ffect on the group. The most
common decision maker In the university Is the department
chair.

OPINION LEADERS

The opinion leaders are probably one of the most impor-
tant constituencies you will encounter. These people are in-
formally recognized by 1he group as having a high degree
of credibliity within their area of expertise. Opinion Seaders
will typicaity not be the first peopie to adopt an lnnovation:
rather they will tisten to both innovators and resistors before
making a declsion. As Havelock notes ~thelr continuance
in power rests upon their abllity to judge innovations., They
want to be champlons of an innovation whose time has
come.” (p. 120y

The Lay of the Land

Having decided Lo adopt a Guided Design approach, and
with a basic understanding of change, you can begin to
predict how peopie will react to you and your new project.
While nobudy Is jikely to Interfere with your approach to
teaching, your collcagues can make life considerably casler
or more difficuit for you.

The first person you will tikely interact with will be the
dcpartment chalr. As a gatekeeper and formal decision
maker this person contro’s access Lo TESOUrces you may
need, e.g., duplicating, graduate assistants, release time.
Turther, this person will probably be integral in promotion
and merit processes. Your first hope Is that the chalr is not
a resistor. if 50. you will need Lo tread carcfully while mak-
ing minimal requests for resources. At the same time you
should then look for opinlon leaders who are sympatbetic
to your interests and scek thelr support in your effosts st
the chair.

Don't try to convert the resistors or the late adopiers. Your
ecfforts and energy should be shared with the middic
adoplers and the opinion icaders. Avold batties with the
- resistors. It is best to view them, as Navelock might urge,
as members who provide a uscful role In social systems by
“resisting intrusions from alien influences, they are the anti-
bodies in our social blood siream.” (p. 120)
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Pay altention (o the gatckecpars. it Is ¢asy to remember
the role of the department chalr, but just as important are
the secrelaries who esnirol word processing. duplicaling,
and any number of other services you will need. So (oo, a
smooth relationship with Lhc person responsidie for
scheduling rooms will help you should you need to divide
the ciass session between large Iactures and small group
work,




COMMON ISSUES IN

IMPLEMENTATION

mwmmmmmmmm
umuﬂmmmmmmmum
pointed. Both facully and students witl tond to raise issucs
thal you should anticipaie and prepare (o deal with.

Student Evaluations

Studonts, Kke 50 many others. don't e change and resist
uw,mmmmbwmm
mzmmmmmmmamm
whatever games are necessaly (o maximire their grades.
Guided Design. on the other hand, changes a ot of the niles.
As we pointed out in the Transition chapter, the student
response to these changes Is likely (o be one of anger and
rustration.

fi

Although we have had many students comment on how
much they enjoyed the course, most have still said they feit
that somelhing was missing withou. lectures, Let’s face it,
most students have become accustomed 1o sittbng in a class
and bdng entertalned for an hour without having to do
ing something that requires preparation, hard work, and
that can often lead to intcipersonal conflicts won't picase
many students,

There is also the probiem that most standardized course
evaluation Instruments are alined at becture classes. Most
course evaluzizon nstruments are loaded $o that they cither
ask questions that are irrelevant for a Quided Design class
OF, woise yet, they are slanizd so that the best aspects of
Quided Design ate newer ev-iluated,

After receiving mediiocre cvaluations using our universi-
ty’s standardived course rating questionnalre, we have
developed our own that concentrates on the specific aspocts
of our course that are relevant. These evaluations have boen
much noie worthwhile and useful, However, we stifl have
not pieased everyone who took Lhe cotirse and the student
response stitl s not as strong as for a lecture course in which
the Instructor can successfully combine Johnny Carson with
Cari Sagan. The use of a specialized evaluation form may

a
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bocome an issue in promotion, temire, or merit, wilh ¢ol-
leagues who want 1o know why you &dn'tl use a standardiz-
ed university form. in (hese inslances we have taken the
time (o brief the responsibie commitio, UNough A mmo
or discussion, thal some siandardizred form is not an ap-
propiiate measwre for this type of course in that standard
forms tond to focus on Lhe excculion of the traditional lec-
ture/distussion tochaiques,

Student Attitudes

Some of thbe common complainis we gl anld oW
tesponses Lo thom are a5 follows:
e anant ou £0 koctivie £0 S,
You lcam just as much ¥ not more from (he scif-
instruciion. ¥'s more important o use class tine for
pioject wavk amd to keamn (© wairk 1agether,
§ don't hike working In a group.
One reason you're hore i coliage 5 1O hearn things Dhat
witl propare you for work after graduation, Unicss you
plan to become a hormit (which docsn't pay (00 well)
you'tl have to woik in groups. If you Jearn here how to
deal with groups, you'il be ahead on the job,
This course is 100 easy.
(Ves, belicve it or not, we get this complaint). |t just
300/ cawy because of the seif-instruciion and the fact
that you get to apply your knowiledge instead of just
memoiinng. Actually, you have leamed more than
sindents in comparable lective classes. (¥e have the
daia o prove iU
1 don't Bke hawing (0 cHUAle my poars Or RaNe them cualiale
me,
On the job. youll have to evaluate olthers and they'
evaluast. you. Agan, we'ie prepaiing you (D be suc»
oeisful bn your cacoer. You alsd ate in 2 much beltter
: han we Bre 10 Svaludlte BROow St YOur QIoup
contrtbaied (o the projoct.
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Facuity Attitudes

Most faculty have come up tinough tihe same educational
syston s ouwr students, Conseguently, they ae
oriontod toward the wsual lecture type of class, In addition,

mmveamwwummw
m They have probably spent yoars devaloping thelr
mmmmm%uMam
dosiied student response. A ndw appioach ke Quided
Design can be cvon moie (Rivaioning (o (hom than (o e
studonts.

The kdoa (hat studonts can laam coiise matorial without
sitting and Kistoning (0 the kastractor enay load some facus-
ty o fear Dhat their jobs might po longer be necdind; they
<an be replated by a scif-instruction book. However, the
polnt that most facuity miss, and that we ry (o siress (o
them, is that the seif-insiruction book Is Bke a lecture, only
better. We lndicate (hat the book was developed by us and
that it containg as swuch of us, if not more, than what we
would display n lectines, Untike a decivre, howewer,
studonts cannot miss matenial whon their ationtion
wanders. in addition, the setf-instruction matorial can fre-
Quontty chveck studont learning and indicate whon studonts
noed Lo re-1ead a coitain section, Diriag a lectiare, this fre-
quent cheching of all students just is not possidle,

We also defend Quided Desiga Lo our colicagues by point-
g Oiit thal Uhe DSt IHiNg we Can dd For DU Siuaedts I8 1D
prepare thom (0 solve the kinds of real problems they will
face after graduation. A lectire cannot do this. With Quid-
ed Design the facuilly are available to work with groups as
consuitants, advisors, and guides. Guiddod Design onabics
students (o nol only leain course content malierial, ik 2kso
leam Bow 1o apply that matorial, The instructor can be more
than just a reciter of contenl malarial: be or she can spend
ciass time in (e smich more mportant 1ole of montor.
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Epliogue
1 had daon givon swrition directiors on how
to go, detalled directions, bt have you
who knoios the couniny gets yois more lost
than you are, even when they e ac-
curate? (p. 49)

«Sn Idinbuik, Tedvalie with Ohatiey
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No human being has more than flve miition hairs on his
head. This fact plus some Information that the Burcau of
Census can provide would permit you to pravi that there
are at least two persons in New York City whe * 2 e thesame
number of halrs on their heads, What informe 0 would you
need and how could it be used to prove the proposition?
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A stranger bought a bicycie for $18 and gave in payment
a check for $25. The dealer went to a neighboring store and
cashed the check. The stranger recelved $10 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 businessman had just turned off the 1ights In the store
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
police force was notifled promptiy,

Clrcic a T If a statement belaw is true based on the above
situation, I If It Is false or ? If you cannot tell whether it is
true or false based on the abave information.
Statements aboul the story

1. A man appeared after the ewner had turn.

2.
3,
A,

3.
6.
7.
8.

9.
10,

11.

ed off his store lights,

The robber was a man,

A man did not demand money,

The man who opcened the cash register was
the owner.

The store owner scooped up the contents
of the cash register and ran away.
Someone opened a cash register,

After the man who demanded the money
scooped up the contents of the cash
register, he ran away.

While the cash register contained moncey,
the story docs not statc how much,
The robber demanded moncy of the owner.
The story concerns a scries of events In
which only three persons are referred to:
the owner of the store, a man who
demanded moncy. and a3 member of the
police force.

The following events in the story are true:
someone demanded money, a caah
register was opened, its contents were
scooped up, and a man dashed out of the
store,
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The four squares below are made up of 12 matches, Make
8 drawing to show how by moving only three of the matches
you can make only three squares, all >f which will be the
same size as the original square,
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OQROUP DEVELOPMENT PROJECT*

Previously, your group participated in a number of cases
and exerclses. Now. it is lime (p assess the status of the
group as a work unlt, and (o take action designed to in
crease both its task peiformance and the satisfaction of its
members. The mechanism thiough which you €an ac:
complish these goals Is described below as the “Greup
Development Praoject.”

Due Dale:  The final summary report on the group devel:
opment project is due during the week of

and at a time mulually agreed upen

belween the group and your instructor,

Project Detalls

The gioup Is to complete each of the development ac:
Uvities described below, Then, 3 meeling is to be schedul:
¢d with your Instructor at a place of your choosing. Dur-
Ing this mecting the group will be expected to communicate
the results of the project actlvities In terms of both 1) a
group assessment summary, and 2) a sat of future action
plans. Mo writlen report Is required. However, visual alds to
improve communications duting the meeting will certain-
Iy be useful. A final evaluation will be made by the Instruc:
tor according o,

-ihe apparent completeness with which the project ac-
Uvites were accomplished.,

-Ahe abllity of the group to communicate the resulls of its
assessment and planning efforts and,

-the qualily of the assessment and aclion plans,

Activity #1

Prepare the “Background Preparation” pan of the “Oroup
Development Praject”. Ascertaln where the group has pro-
gressed according to or different from your original expec-
tations. tdentify the Implications of this analysis.
Reestablish priorities, expectations, and goals where
appropriate,

* Modilled from John R, Schermoihoin, Jr. as an instructional ex»
ercise. Used with pormission of the author,

L]
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Activity *2

Each momber of the group should compiete the attached
"Team Developwment Beale,” Bummaiire these responses us:
ing appioptiale Jescriptive statislics. Assess the meaning
of the data in terms of group development., Use these resulls

constructively.

Activity 3

Prepare 1we gioup sociofgiams. Gne soclogram shiuld
refiecl membet responses to the question, “wha i3 the most
influential person In terms of group Lask concerns?” The
second soclogram should reflect the question, “who is the
most influential person in terms of group malntenance
concerns?”

A sample sociegram Is diagrammed below. To make a
soclogram, have each member Choose one oF More PeIsons
in response to cach question, Then draw arrows from each
member Lo the porsons chosen. The result is a diagram such
as the following:

Schermerhorm
Squire / KL / Coor

Analyre the implications of your iwo soclograms for group
functioning. Use the soclogram information as part of your
group development effort.

Activity 74

Conslder your group 1o be an open system with two
outputs—task performance and member satisfaction. Use
the following outline as an ald for analyzing how these two
outpiils are affecied by the nature of your group’s inputs
and operational structure.

A.jepulm

i1n respect Lo inpuls, focus on the Impact on group peifor-

mance and satisfaction caused by the nature of the tasks

faced and differential tralts, backgrounds, needs and
valucs of group members.
B .Operational Strmucture

in respect to group operations, consider the impact on
group performance and satisfaction caused by normas,

group maintcnance and lask rolcs, com-
munications, decision-making and conflict. Relevant
questions Include:
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1) What norms emerged In the group? How dig twse
AeIMSs fdale (o the Lask at hand? How were they
perceived by various group members? How did they in:
Nuerce group performante?

2) What level of cohesiveness was achieved In the goup?
What facters determined (his tevel of cohesiveness?
How did this level of cohesiveness influence group
peiformance?

3) 19 whisl eatent were group tash and malatenance ioles
petfotmed during the various phases of the group ea:
perience? Who performed these roles at various times?
Why? To what degree of effectiveness? H1ow did the
ability of the group lo account for these Lask and
malntenance roles influence group peiformance?

4) How would you charatierire the quality and levels of
Intarpersonal communications in the group? What
were some of the primary barriers and/or facilitalors?
tiow did interpersonal communications influence
group performance?

What communications network of structure was im:
plemented by the group to accomplish its tasks? How did
the communications strutiure influence group oulcomes?

3) How weore decisions made In your group? Were they
decisions by majority, minotity, vote. or consensus?
ttow did the various mombers foed about certain hey
decisions? Was thore an identifiable patiermn for your
decision-making activities?

C.Ountputs

The gioup should recogniee that the type of analysis de-
talled above requires some determination of what its ac»
tual performance (o dale has boon. As a growp you
should consider the productivity question and decide
where you came out. Was your productivity high or low
and why?

As individuals you must also contribute o the group

some measure of Individual satisfaction. Are group

mombers satlsfled with what has been accomplished and
with what is taking place? Why?

Analyze how these input-operations-output factors have

changed for your group over time as you pass through

the various stages of group development outtined in Jec-
ture and/or the text,
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Use the resulls of this actihity 1o made construciive
m&m in the gioup's Inpuls and/er opefstional
sifuciiire.

Activity 5

Each member should witle a persanal contract with the
group sating what he/she will 2) do more of, b) do less of,
and ) continue (o do In order (o Insure the success of the
group in its remaining work dusring the course. These con-
tracis should be shared. discussed. and then madified to
obtain maximum selevaney,

Bachkground Preparation—Qroup
Development Praject

1. 8lographies

Prepare a biief wiitien blogiaphical sheteh of each
member, Concantrale on (aciors which you judge (o be reie-
vant to the eperation of your group,

2. Sharing Prioritics

Use the diagram below (o maik the point frem O to 100
that identifles where this group stood Initially in terms of
your tolal work requirements and priotities. For example,
you might say that the group had enty a very minor piiori-
ty (e.g., 10) based on your other time commitments, On the
other hand, the possible lcaming value of the group may
have scemed very high (o you and thus thore would be a
wcore of 90,

Also write in the blank space below the diagram the total
number of hours you have been able 10 allocale 10 group
aclivities in a typical week,

0 50 100
Lero Highest
Priority Priority

humber of hours avallable per week

Now share your priorilty and number of avallable work
hours with the ether members of the group. Each of you
shouid explain why you made the cholces you did, and
discuss thelr implications in toims of the group Lasks.

Tabulation. Someoone In the group should tabulate the
resuits for cach individual, A summary diagram showing the
priority points for nach group member should be prepared.

L
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Also, the frequency distiibution of howrs availabie, the tolal
number hours avallable, and the Mverage Aumber of hours
available per person should be listed,

3. 3haring Expectations

Tabe five minuies (0 think bt the group, 1S past and
future and your place in it Try (o answer Re follaning
quesiions;

What did you wan! as a resull of pasticipating?

What worrics Jid you have abautl the graup?

Whal did you think the group should do ofiginally 1o

ehsute the most pasitive outeomes?

Now share your anvwers with those of the ether group
mombeils, Be sute 10 expess ypurselfl Cearly, and 15 tislen
unﬁmy 0 what ethefs afe saying, Tiy (o make ske that

everyone paiticipates and thal you eam as muth aboul one
m»m views as possible,

Tabulation, Someone In the roup should wmmarize the
thoughts shared during this phase of ihe eaticite, Every
commeont need not be listed, but the sange of idcas and
general mood of the group members should be fully

eApiessed.
4. The Qroup Goal
Now H Is time (o clarify the goud’s puipase., Obviousty,
you are parl of a group because the instiuctor regudiies i,
What do you think ihe uktimale goal of the group should be.,
however, as it faces iis formally assigned lasks? Wille your
goal siatemont in the spate bolow. Specify the goal of the
group as you originally saw it. Writz thal in the space briow,
Share your goal statoment with the other group members,
AS a group, prepaie a summary of the group’s original goal,
Tabulation. Somcone in v growp should wiiie down the
formal siatoment of the group's oviginal goal.

Team Development Scale
by William Q. Dyner
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Decision Making
Self Instruction Unit

After completing this material you should be able
to:
I. List the Four Steps of Decislon-Making.
iI. Explain Why itis important to Define a Problem

First.
lil. Describhe 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.

Vil. Explain the Process of Bralnstorming to
Develop Possible Solutions.

VIll. List the Criteria for Evaluating Solutions.

IX. Describe the Process of Analysls, Synthesis,
and Evaluation.
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Objective I:
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
wlll be Important for you to follow a systematic procedure.

This procedure Iis based on steps developed by decislon-
making experts. It Is guaranteed to lead to better, hard-
headed solutions. For now, we wlill just present the steps,
then explain these steps In detall later.

The steps are:

1. Define the problem

2. List constraints, assumptions, and facts.

3. Develop possible solutions and select one.

4. Analyze, synthesize, and evaluate the solutlon.

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 13 The four steps are:
1. Deflne the problem
2. List constraints, assumptions, and facts.
3. Develop possible solutions and select one.
4. Anaslyze, synthesize, and evalute the solution.
If you did not get these correct. go back and memorize
them before proceeding.
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Objective 1I: Explain Why it Is Important to Define
a Problem First

in problem-solving. most people are used to thinking of
possible solutions as a first step. However, this Is Incorrect.
Untll 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 non-existent probiem. Thus, although it may seem
awkward to you, we will stress that you must first define the
probiem before even thinking of how to solve it. In all the
declision-making 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 1: The reason for defining 7 problem first
is so that you can be sure that you are solving the
correct problem.
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Objective 111: Describe the Difference Between
Problem Causes and Symptoms

In order to define a problem you must first be able to
recognize the problem. There are two things that will help
you do this: causes and symptoms. However, to correctly
define the probiem it Is important that you be able to dif-
ferntiate between these two,

Problem Symptoms are the signs which Indicale a problem
exists. For exampie, when you have a cold the symptoms
arc a fever, runny nose, and general feeling of being unwell,
These indicalte 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 probiem exists, These are 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 a2 cold, the cause I3 a virus. its symptoms are runny
nose and fever. In a production probiem, the cause may be
a drop In product demand. The symptom will be a bulldup
of Inventory from the unsold units we have manufactured,
The prodlem cause produces the symptoms which Indicate
that a problem exists,

Question 1: Describe the difference between
problem symptoms and causes.
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Answer 13 A problem cause Is what brings about
the problem. The symptoms are the visible signs
that a problem exists.

—te —
—— —

Recognlzing problem causes and differentiating them
from probicm symptoms Is something which takes some
skili and practice. (However, you will be getting practice
later In this class.) You should be aware, though. that
sometimes one symptom may cause another symptom. For
exampie, high Inventories may cause a cash shortage in the
company. In such a case, you need to trace back to the
original cause,
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Objective IV: State the Characteristics of a Qood
Problem Definition

You may feel that being adle to recognize problem causcs
and symptoms will enable you (o solve a prodlem. Unfor-
tunately, that Is not true. Por one thing, eliminating symp-
toms will not solve the problem. Reducing the fever and dry-
lngupamunymedounotwumtmujmhdm
you feel better. Unfortunately. when you're il curing the
wmwmmmwmﬂmm
3 physician needs to recogniie the real probiem. In produc-
tion management, eliminating symptoms does not solve the
probiem,

Likewise, knowing the causes may not solve the probiem,
For instance, during the recession of 1980 many firms notic-
ed an increase In Inventorics (the symptoms). This was caus-
ed by a downtum In sales (the cause), However, due (o the
general economic conditions they could do littie to increase
mmmmmmmummwmof
solving the probiem.

Because symptoms and causes will not icad to a problem
solution, although they are helpful in recognizing the pro-
biem, there Is one last step in defining the probiem. That
is to state the objective of your prodbiem-solving work. In
other words, what you want to achileve.
am;mmmfymmmmm

g it because we still are avoiding probiem solu-
tions. Thus, the objective should also be sure to avoid speci-
fying any particular solution. For Instance, In the recession
problem mentioned above. 8 company might state its ob-
jewvenwngmreduoelumunlnmy.m

,mumwdmmmummm
on production. Thus, the company has specified what is to
be achieved, but still kept Its options open.

S—
A—
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Question 1: For the problem situation describ-
ed below, 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 salcs have decreased. it finds
too much money Is tied up in excessive finished product in-
ventories. For the time being. sales cannot be increased. The
objective is:

1. To cut back on production.so inventory will decrease,

2. To reduce inventory by increasing sales. s

3. To increase profits.

4. Yo climinaiz the probiem.

3. To reduce inventory investment.,

Answer 1: 3 and 3 are good objectives because
they specify what we want to achieve without
specifying how. However, 3 does not specifically
rciate to this prodbiem.

1 Is just a possible solution while 2 states the
objective but specifies how it will be achleved.

4 Is too nebulous. It does not specify what we
want to achieve in the end. Thus, it too is not a
good objective.




Question 2: Just to be sure you have them, state
the characteristics of a good objective.

e ———rrr—
—

Auswer 2: A good objective will specify exactly
what we want to achieve. it will not state how that
will be achleved.
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Objective V: Describe the Difference Between
Facts and Constraints

After you have identificd the symploms and causcs of 2
probicm and stated the objective, you're a long way toward
solving the probiem. However, there Is one more step which
needs to be done. That Is to identify the facts you know, con-
straints which wiil restrict your solutions, and assumptions
o be made.

Tor now, we will just consider facis and constraints.
Aithough they are Quite similar, there are some important
differences which you should recognize.

M":nn“m“mrormmhmm
lem rciating to inven we may
lmumwmw«uumdhmuy,mdm
and current production rate. These are all facts.

Constraints are facts which restrict our actions. For ex-
ampie, the current production rate 1s a fact. However, it Is
not a constraint because it docs not restrict our actions,
Suppose, though, that this Sroduction rate Is governed by
an automated assembdly linc. The spoed of this tine can be
decreased by no more than 10 percent. This Is now a con-
straint. That the production rate can be decreased no more
than 10 percent is a fact—something we know. However,
this fact also means that any solutions involving a decrease
in production rate are vestricied to 10 percent. Because this
fact restricis our solutions it is also a constraint.

—

Question 1: Describe the difference between
facts and constraints,
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Aunswer 1t Facis are everything we know. Con-
straints are facts which restrict our actions,
thereby limiting our possibie solutions.

e




Question 23 A company produces washers and
dryers. Finished units are stored in a warchouse.
They currently have 400 washers and 200 dryers.
The company’s objective Is to Increase its Inven-
tory. However, the warchouse can hold only 700
total units and the production rate cannot be
increased.
What are the constraints and facts?
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Answer 2: The facls ares

1. The warehoise contains 400 waihers,
2. R contains 00 dryars,

The Constraints are:
1. The walehouse Can hold onty 700 units.
2. Production rale conndt be inciedued.

Note Uht the (acts Just tzhl s how DNIngs are now, Con-
Stradnts rostiict o Rubae actions,
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Objective Vi1 Describe the Role of Assumptions

While facts are what we know and constraints arc facts
which limit our actions, there i3 often Information which we
do not have. Por example, we may not know whether sales
wlll continue to be depressed. Likewlse, we may not know
how the company's unlon would react to laying off
employees. In both of these cases we may have to make an
assumption,

Assumptions fill in for unknown nformation. In our dally
lives we are constantly making assumptions about events
or other people’s actions, Most of the time these assump-
tions are made unconsclously.

In systematic declslon-making it 1s Important that you list
the assumptions being made. That way you can examine
them and determine whether cach assumption Is
rcasonable. If you decvelop solutions based on an
unreasonable assumption then these solutions probably will
not work,

Question 1: What role do assumptions play in
problem-solving?
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Answer 11 Assumptions fill in for Information we
do not know. It Is Important to Iist any assump-
tions we are making In solving a problem.

To give you an Idea of what can happen If
assumptions are not listed and examined, con-
sider the following story.

One day at lunch, the Chalrman of the Board of a large
company wondered aloud: "Why don’t we have a distribu:
tion center In Springfleld?” It so happened that the com-
Pany s biggest customer was In Springfield,

Overhearing this remark, a Vice-President started the ball
rolling to get one bullt. Three years and $6 million later, the
Chalrman had to order the Springlicld distribution center
closed because It was such a money-loscr. He didn’t think
one should have been bullt there, he Just wondered why one
never was, The Vice-President assumed he wanted one there,

Remember, there’s an old saying. If you make an assump-
tion without checking It out, you make an ASS out of U and
"B‘

. e
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Objective VIl Explain the Process of Brain-
storming to Develop Possible Solutions

80 far, we have covered the first two steps of the decislon:
making process. The first, which Is defining the preblem, In-
cludes recognizing symptoms and causes and stating the
objective. The second step Involves listing constraints,
assumptions, and facts.

At ihis point, you are ready to go on to possible sotutions.,
When most people approach a problem they usually pick one
particular solution right away, Hawever, this, ke not defin-
ing the problem first, Is a mistake. lnstead, it is best (o
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.

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

To bralnstorm you usually nced a group of people sitting
In a clrcle. Onc person should keep track of the solutions.
Cach person should keep the overall objective in mind, but
cxpresa whatever possible solutions come to mind. This
should be done without stopping to evaluate solutlons. Most
of us fliter what we say, asking ourselves, **does this sound
dumb?”, “Does this project the image of me | want to pro-
Ject?” and so0 on. In brainstorming you need to Just et the
idcas flow, turning off that Internal fliter. it's difficuit to do,
but that’s what icads to good solutions.

To brainstorm. there are four basic rules:

1. No criticism

2. Free-wheeling Is welcomed. The wilder the Idea the
better.

3. Quantity is wanted.

4. Combination and Improvement are sought. Suggest
ways of Improving other idcas.

Question 1: Describe the brainstorming process
and list the four rules.
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Anaswer 1:1 Brainstorming Is a process for
generating possible solutions. A group of people
in a circle generate ideas while one records these
ideas. Each person avolds flitering or evaluating
these ideas as they arise, but Keeps their objec-
tive in mind,

The rules are:

1. No criticism

2. Freewheeling Is welcomed. The wilder the idea the
better,

3. Quantity Is wanted.

A, Combination and Improvement are sought. Suggest
ways of Improving other idcas.
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Objective VIIL List the Criterla for Evaluating
Solutions

The bralnsterming protess generates possible solutions
witheut evaluating them. However, it is neccessary afier this
to narrow these down and Lo select the one solution you
think Is best.

ir any business sltuation there are certaln criteria which
can be used to evaluate possible solutions. You may find
that for a given situation you will want to add ethers,
However, for now we will give you a basic sef to begin with,

The first critarion is feasibility, Does the solution viclate
the constralnts? If so, it may be rejected. This can help to
narrow your iist.

The second criterion Is cost. Mrst of all, Is the money
avallable for a given solution? if not. that solution can be
rejected. Otherwise, you can rate cach solution on the basis
of high, medium, or iow expected cost.

The third criterion Is resources, Are the resources (plant,
people. and equipment) avallable for each solution? Again,
this may aliow you to reject some solutions,

The (ourth criterion is ethics. Is the solution legal, moral,
and cthical? 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 attraclivencss
of those remaining. At this point, it will be up to you to select
the one solution you think will best solve the problem.

iy ——m— ——T——
—rt— ———— e e —

Question 1: List the four general criterla for
evaluating possible solutions.
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Answer 11 The four general criteria are:

i, feasibillty
2. cost

3. resources
4, ewnles

6
15
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Objective 1x1 Deseribe the Process of Analysis,
Synthesis, and Evaluation

After selecting the most attractive solution, the last step
invelves actually woiking oul the details of that solulion,

Analysis refers 10 analyring the solution components and
detalls, For example, suppose that to reduce inveniory we
decide to cut back on the production rate. How will this be
dane? Wil we lay off employeea? will it affect our ordering
of raw materials? In the analysls phase you peed to figure
oul what Reeds 1o be done in developing youi solution,

Synthesis Is working out all the detalis and pulting
everything tegether into a detailed solution. For exampie,
If you declde to 13y off employees. now Is when you com:-
pute how many. Any other delalls are worked out, all
Calculations are compleled and the final solution is
developed,

The final phase Invelves evaluation of your salutior, Will
it solve the problem? Can it be improved? Al this point you
may want to perform more analysis and synthesis,

Question 1: Describe the steps of analysis, syn.
thesis, and evaluation,
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Answer 11 Analysis Involves examining a solu:
tion, determining the components, and planning
for detalled synthesis.

Synthesis is actually werking eut the details and
performing any necessary calculations, then put-
ting the pleces together.

in evaluation, the detalled solution is evaluated
and, if necessary, additional work Is performed,

T s —— —
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POSTTEST

1. A problem cause;
a. is the eutwaid sign a problem saists,
b. i5 what we wanl 19 sshe.
€. siales our ohjective,
d. is what preduces the symploms,
2. A piablem symplom
a. Is the sutward sign a problem exists,
B, Is whal we want (5 sslve.
€, slales our objective.
d, is what produces the symptoms.,

3. Which of i1he following is a good objective?
a, To reduce labor costs,
b. To reduce labar €osly by laying off empin)ces,
€. To lay off some employees,
d. To solve the problem,

4. it ks important o flrst define the problom because:
8. then we will get a solution right away,
b. this will solve the probkm,
C. then we will hnow whether the right problerm is
being solved,
d. defining the problem is not the first step,
5. Which of the following is a constralm?
a. We now have 100 empioyees.
b. There is ho money to hire more employees,
€, 30 percent of the employees ase over 40 years

d. 40 percent of the employess are women,
6. Which of the following is nol a rule of brainstorming?
a. Frze-wheeling is welcomed,
b. Mo criticism,
<. Combination and improvement are soughi.
d, Quantity should be. kept 19 a minimum,
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7. The critedia (oF evaluating salutions aie:
A, feasibllity, cOst. 1esouices; ethics
b. feasibility, morale. €osl, anilcomne
€. feasibilily, acceplability. performanie
4, uscfulness, adaplability, petfolmantce
8. Place the falioning fonr stepe of decision-making in cof-
1oLt ordet,
¥, Develop possibie solutiona and seledct one,
2. deatifty the piehiem,
3. List conslisinle, sssumplions, and facls.
4, Analyre. synthesize, and evaluate the solulian.

a 1.2.34%

h, L0124
€ 2,412
g 2.3 14
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ADSC 318

Quiz #1 - Decision-Making

1, A piobiom esuse i
A. the thing we showld solve,
b, ouf ehjective,
€. whal produces symploms,
4, the siga thal 3 pioblem exisls,

2; A probiom sympilom 1s:
3. the thing we should solve.
b. our ohjeciive,
€. what causes the problom.
d, the sign that a problem exisls,

3> F1ace the Iour s1eps of decislon Making In corfect ondes.
1. Develop possivie solitions and sciect one,
2. List consiraints, assumplions. and facts.
3. ldentify the problem,
4. Analyre, synthesize, and evaluate the salution,
8 1L.234,
b. 3214
€ 1432
d. 2314

4. Which of the following is a constraint?
2. There are 500 employees,
b. Inventory Is now BOD units,
c. The woik day is from B a.m. 1o 5 p.m,
4. The warchouse has capacity (o hold only
900 units,

5. Why is it important to identify the problom?
2. 50 we can be sure Lo solve the correct problem.
b. To ldentify the problom causes,
<. To help us lst consiraints, assumplions, faets,
d. S0 we can alieviate the symblons.,
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Introductory Project:
The Ajax Company
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1

You shauld now be in groups of fous pespie. By Adw. DU
of decidion making, and group dynamics, This 'practice plo:
jesn” s designed 10 give yOu 2 Chae 19 bring a1l that
1ogether before you folm pormanonl GIoups and Begin winh
whith willl count towald Joul covive grate,

This piojoct foliows the same sequonce of sieps 3 Ml
forthcomming prajects, the same sieps you learned fof the
decision Making process, The piobiom reiates to P/ON. bt
you €an SONE | USING YOI OWA COMMON SN0, IS PIiPowe
is Just as an introduction and practice, so relas and pay al>
tention 1o the sicps you foliow in solving the problom.

Group Formation
fw;gmﬂ»ﬁﬁa&ﬁm 3 job 19 each porson a3 follows:

2 planneciy

I rescarcher
Baved on Uve Cass intussion of roup dynamics you showld
Anow about what eath porsdn s job will be., ferp thase jobs
for this praject, The reazaithol should also rototd yous
response 19 cath instruction,
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The Ajax Company:
An Introduction te the Decisien-Making
Process

S Ely & ARG Wha bow Muaiagnis & fhe Ajes
Company Mt 19 Gisiwbs 2 PIOdtom. Prowon wese: B
Costaretti, Produition Managor: Shaian Suak, Hata P
essing Hanager: Constante Coloman, Press Department
Bupervizes: akd Bun Nancack Pisnt Mawaged ol stparnted

mm
"By Bt whal & Dhe Mary BR 1he 1887 3 How Come
wm&mé&ivmwmmwm;wﬁmm
Wk, B Bty sl Hwaﬁhmﬁmw
mmmmammmam APt
I Ret Ber sxpAMA, 7
Constante Cotoman, Piess DEpMIMTRE SaPTAiEet, 18 3 a8
e veloian of Aja. Ewmmmtymmmw
viser after Bill Gray. the previous Fress Dopat 8 Sopwed >
visor for 25 years. tooA AN ey relOEORL. Someuh
2wed by the piesence of Bill Comarettl, one of the “big
m this meeling Conslance choDWS By Moy
€
“Wel My, Covmreill, 2% you Madw wi usuatly 1l #bowd
7% strap on 10875, This is mainly Beause of tha
PAUS Getall andd Uhe Probiloms we have with some of
mmm in D pavt, we jusl added 10% t»
<ot mmwmag«mmw
ones, in facy, ks uadily Prodetnd SDme E31F8."
(The Ajas Company marfactiuies taols, One of (heis pro:
m&;kamm The scoap for this is kdomifiod
Pt 71487 and is Aduminum which is Eormed From sheet
Aluuninwm wndol vory bigh plessiie on bydassic presses,
These prestes shade the shumisuim. pressing be e details,
and Ot off the edges, i in one oporation,
The 7% scrap Fale medns Uhal an pait * 1 987, a0 pvrage
dﬂs&awﬂmmwmmwmmmm
8 2 fum of 10000, thare woudd be about 700 wiapped, doay:

ing 9300 good WHoPs)
Constante continued;

“AS you hROW, We've Do Lrying 19 Cull dovh on St
FRRS 25 Pait of Dhe coMt roduztia program, Te 4o Giss,
we slarted 290ing just 7%, Cthe SOrap taie. 15 &a0h
order, Now wE've Begun Coming Bp shos,”
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At this point, Burt Hancock broke in:
*Biil, 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.
| can’t figure It out. That’s why I’'ve asked Sharon to
be here. | 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
abllity. She Is now recognized as an up-and-coming force
In the company.
*Burt,”” Sharon replied, ““my department and | 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 sald. “We need
to computerize this thing.”
At this point, Blll Coscarelil broke in:
“Look, whatever the problem is, we need to correct It
fast. Marketing Is already upset. and you know how
anxlous they are to jJump down my throat every chance
they getl”



Instruction 0.1-The Problem

The very first step any professional decision-maker per-
forms In solving a problem is to clearly Identify what the
problem really Is, By doing this you can avold 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. For 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 achleve.

You should think about this for now. then In class you wiil
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 solving real problems there
is no such thing. However. some problem solutions are bet-
ter than others. Use this feedback as a guideline only. DO
NOT copy it (aside from making yourseil liable for copyright
infringement, you won't learn anything). Trust your own
ideas and do your own work. Feel 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 declded that the previous overproduction of -arts
and present underproduction were both symptoms of 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 of good parts.

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

You should notlce that this Is a good objective. It states
what is to be achieved: to get just 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.

-
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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-’
straints) and list any assumptions you are making.
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Feedback 0.2

Sharon and her group developed the following tist:
Facts

1. The scrap rate on part #1587 is now 7%.

2. Adding 7% to an order of ¥ 1487 produces shortages.

3. Auding 10% Lo an order produces overages.
Constraints

1. The solution must be implementable in a short period
of ime.
Assumptions

1. The scrap rale will remain at 7%.

2. The scoops cannot be stamped on other equipment.

Compare these (o your list and decide where you think
there arc differences and why. Again. be prepared to defend
your list,
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Instruction 0.3 - Possible Solutions

Finally, you can think about possible solutlons. Cven
though you may have one in mind, go on and bralnstorm.
See how many Ideas you can come up with. However, your
solutions should meet the objective “to ensure that just the
correct number of good parts are produced.”

Alter that, go on and select one solution you think is best.
Remember, you can use the sct of criteria | gave you carlier,
adding any ouQ you think are rclevant,
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Feedback 0.3
Sharon's group listed the foliowing possible solutions:
1. Buy ntw presses with lower scrap rate.
2. Computerize the calculations of required units.
3. Perform the caloulation differently.
4. Hire a new press dept. supervisor.
They evaluated these on the four criterla of cost,
resources., feasibility and cthics. Because of the constraint,
they also added “speed of implementation.”

Solutieon Cest KResources Feasibliity Cihics Speed

1. New presses  High ? ? OX  Slew
2, Computarize Med. Yes Yes o8  MNoderate
3. Different Low Yes Yes on  Famt
4. Mew Super, Mod. Yes ? ? Moderate

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

If you agree. finc. Otherwise defend your solution. If you
think it's best then stick with it for the next step.
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Instruction 0.4 - Analysis, Synthesis, Evaluation

At this step, you should recall that you analyze the solu-
tion, break it into components, and determine the work (o
be done. In synthesis, you develop the components and put
them together. After that, you evaluate the solution and
determine whether it has solved the problem, whether it can
be improved, or whether more work s nocded.

‘ For the solution of changing the calculations, the analysls
ollows.

The problem was occurring when 7% was added (o each
order for part # 1487. Bowever, 7% of these extras will be
bad. This was not taken into consideration. Therefore, they
came up short.

To synihesize the new solution, bet’s soc how this can be
Correcied. Let X be the number we need (o start. Seven per-
cont of these will be scrapped. If we want 10000 good oncs,
then we need to have:

X = 07X = 10000
or(l-.07) X = 10000
or .93X = 10000
and X = 10000/.83 = 10732.7
Thus we noed to start 1073 scoops to get 10000 good oncs.

As cvaluation, we could compare this with what happen:
ed before. When we started 10700, we got only 9931 good
ones, or Lthe 49 shott we would expect. However, starting
11000 {(adding 10%) 23 was done previously, results in more
than enough. Thus, it appears that our new method will
solve the

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

Conclusion

mmmmmmmmuwwmmw
mvouﬂm!dgobakmdtﬂmﬂammmw
what they were. Also notice bow each step was performed.
mmmummmmmmrmm
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ADSC 352
Project Group Evaluation Form

The ratings you provide on ihis form will be used o deter-
minc individual grades for your fellow group members.
Thus, if you feel that someone has contsibuted less ian
their fair share or has donc an outstanding job you can
reflect those feelings on this evaluation form. »
If you bt your feliow group members know that they are do-
lmammwmmmmmsmym
they will contribule more in the future, Likewise, rewarding
those who have worked hard will probabiy mean they will
continue that behavior.

As you consider the extent of cach group member’'s con-
tnibution, you should think about the following criteria.

1. Frequency of attendance 2t group mectings.

2. Ciforts in terms of definlag/darifying the group
task.

3. Helping (o ensure that the final product is done
well,

4. Contributed his/7hwr (air share of calcutations.

S. Drafted his/her fair share of the final repoit.

6. Contribuled Ume.,

7. Contributed ideas.

8. Conlributad leadership.

Rate cach group member, excluding yonrself, in terms
of the above criteria. List the names of the group members,
but not yourself, in the space below. Then assign a
number of points to cach person to reflect his/her rating.
These ratings maust total 300. Thus, someone who con-
tributed more will receive a higher number of points.
Someone who contribuled less will receive fewer points.
Remember, the points must tota) 100,

Group membder names Points assigned
1.

2.
3,
4.

Totah 100

Your Name:
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Group Evaluation Form
Your Name:

The ratings you will provide on this form will be used to
assist In assigning points lo your fellow group members,
and therefore, will be used In making final grade
asiignments in the course. With respect to case presenta-
tions and the term project, the instructor will make the in-
itial evaluation and thon use the poer evatuations tn assign
the same or lower number of polnts (o cach studont. Thus,
i you foel that a particular person has not fully contributed,
done 50 in a carcicss manner, OF cven preventsd the group
from making mecaningful progress towand the flnal project,
you now have the opportunily Lo capress your feclings and
thereby. help Insure that this student does not fully benefit
from the efforts of those who have workad hasd and well on
the project. Likewise, students who have woiked hard on
the project should be rewarded for their efforts.

As you conslder the extent of contribution of cach group
mw.oonmmefdmﬂng;

1. Pregquency of attendance at group meetings.

2. Efforts In terms of defining/clarilying the group
task.

3. Helping to insure that the final product is done
well (held/enforced high standards),

4, Dralfled his/her fair share of the final report.

S. Typed his/her falr share of the final report.

6. Prooiread final report and altended o detalls.

7. Contributed ideas.

8. Contributed time,

9. Contribuied jeadership.

10. Contsibuted effort.

Points Assigned:
Group Member Names: Up to 100 pis/person
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ADBC 483

Peer Evaluation For The
Simulation Questionnaire

ASSIONMENT

Your Mame: Growp *;
instiuctions:

Rate cach of your group members inciuding yoursel! on
cach of the ioms lisied below, as objoctvely as possibie,
List the names in the blocks boiow actoiding (o the
aiphabeiical order of the Last names of the group mombers.
Then, for cach question write the number that is most ap-
plicable as per the scale betow.

) 2 b d d 3
' ] 3 T 1
Very Very
Litte Nuch
GROUP MEMBERS: NAMES

i 2 3 4

llems:

1. Altonded moctings.

2. Planned activitics.

3. Assumed kcadership role.,
4. Participated in discussions,

5. Contributed in evolving
# logical set of variables,
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GROUP MIMBIRS NANES
1 2 3 A

6. Moniitficd Uhe canegt
Quastions to be ashed Tor
cach variabie,

7. Olfcied balp in doveloping
the stades for Ihe iloms,

and in goacral, improving
he Questionnaire,

10, Allin all. & waluable
member af (v GIOUD,

Total (Make sure you add up)

i1 you had (D dlacale among

your groud mombels a TOTAL

of 100 points, Bow muth

would each porson get., » » . - 100
Any additional commonts you may wish (0 make relating

9 members’ contributions (o the group. Use the back of this o
sheet also,

Mt be handed over 1O the instiogior
I class in the Miached emveiope.

483/Q
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ADSC 341

Project Group Evaluation Form
Your Mo
Oroup Project Thiie:

The ralings you will provide on this form will be wed 1o
MOMBOrS, and thorofore, will be wsod in mading finxl grade
awsigemonts in this aonrse, Eath piojoect will seoshe 2 pro-
momber Wil rectihve 2 mamber of paints far the Growp P
contiibutions made by 2l smemincrs of ibe project Qtowp.
Tos, O you Soel (2t one parGostar poraan Bas st feilly con-
bz, done 30 in 3 CHEicEs MBNRREY. OF CVOR Prevertad
he group from making meaningful progress t1owald the
feciings, and help indwie that this student does mot fully
bapeiit from the efforts of those wid worked hard and wetl
on this project Likewise, students who contsibited fully 1o
this piajoct and whose offorts heipad to make it a goad ene
$houid be revanrdad for their efforns. in effect, you cam heip
1o lnsivre that stadonts who contiibuted more retwhe more

As you comsidier the extont of contsibution of catin group

1. Frequency of altoadante ¥ Growp mestiag:
&mummdwcmngmwm
3. Reping 6o besure Uhat tme tindll product is done
4, Draleed bis/bex Fair stnare of e fimal vepany
5, Typod bisshor fair share of the find repon
6. Proofread inal report and attonded 15 dtails
7. Contributad ideas
, Comributed haderohip
10. Contributed offon

178
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iss

instructions: Rate cach group member, excluding
yourself. In terms of the contributions made toward the
overall group project, Write the NAMES (ncatly) of all group
members In the space provided. Then, allocate 100 points
among your group lcaders In such a fashion as lo expres»
your beliefs about person’s contributions to the overall
group project, That Is, assign each person a number of
polints such that (1) a hiyner number of polnts express your
belief of greater coniributions and (2) the sum of all points
assigned cannot oxceed 100,

aroup Meinber Names Polints Assigned
1.
2.
3,
A,
S,
. -

100 points total
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FORTRAN Pi
For Class Recol
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ADSC 318
Project Reports

At the zonclusion of each praject In this course your gioup
will be expected to submit a written report describing the
solution you have developed, You should consider
yourselves as company employees who have been glven this
problem to solve, Yaur report should deacribe the problem
background, present your selution. and provide relevant
backup malterial, such as calevla:ions, to suppert your
work,

Report Format

The format of your repost Is up to you, However, it should
fellow a logical sequence and present your solution in a con-
cisc manner. A recommended format Is:

1. Background of the problem

2. Statement of objective

3. Explanation of assumptions

4. Development of the final solutlon

S. Suggestions for implementation

8. Appendices containing supperting data and
detalied calculations.

Try to avold 'ncluding too much mathematical detall In
the body of your report. Present mostly results, However,
these scsults should be supported by detsiled calculations
in the appendices.

The work of cach person should be clearly indicated in
the report. In general, the icader will be responsible for the
body of the report. The work of the planners and researcher
will show up In the appendices. Be sure to mark clearly who
did each part 30 that cach person can be graded
accordingly.

Do’s and Don'ls

it is expected that thesc ieports will be written clearly. Be
especially careful of poor sentence structure and Incorrect
speliing. Some words to walch are: analyze, develop, morale,
environment. Also be sure to use the correct one in each
of the following cases:
there vs. thelr
your v, you're
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Al reps 15 must have the body 1yped. Mathema® cal
cacy’ + tablés. and graphs need not be typed If they
are wi- reatly In ink,

Yous: ., hesureto notethat each report must include
sor:e ¢ ‘€ research or use of the computer,

Qra

Your reports will be graded on clarity of presentation.
Foints will be taken off for poor sentence structure, incor:
rect speliing. and math crrors, However, the general range
of your repoit’s grade will be determined by the following
scale bascd on your effort,

Maximum grade Requiremaents

70% Use one of the techniques presented in the seif-
Instructon and brielly describe another from eut-
sidc resources,

80% Use at lcast two different techniques from the self
instruction and elther brlefly describe another
from outside resources or use a simple computer
program,

90% Apply some technique, nct discussed In the self-
instruction, to your problem solution or use a
complex program to do calculations,

100% Apply a complicated technique not discussed In
the self-instruction to your problem solution,
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Project I - Forecasting

This project requires that you develop both a shert fange
and a iong range forecast, Depending o how well you do
this and whather you put any extra efiast inte the prajeet,
your group's report grade may vary from 70% to 95% (there
will be no perfect grades) for a completed report turned In
on time. The following will give you an idea of what you must
do to achieve a given grade, For all of these you mr'st pro-
vide shorl and iong range forecasts.

Maximum grade Suggested Requirements
753% Correctly calculate both the short tange and long
range forecasts using appropriate forecasting
methods as presented In the s J+f-instruction
materials,

80% Correctly calculate short range and long range
forecasts and cvaluate the differen’ resuils pro-
duced by various smoothing constants for ex-
pencntial smoothing, compare the resuits obtain-
cd with different Independent variables for regres.
slon. or try using varlous aumbers of years of
historical data and compare the results.

83% Wrlle and use a compuler program to perform
your exponential smoothing calculations or cos-
rectly use multiple regression for the long range
forecast or survey current forecasting lterature
and indicate how it may be applicd to the current
problems,

90% Uscadaptiveexpon  la) smoothing, double or
triple smowt sinng o+ : *me nther advanced method.

93% Do sometking noyc .J what .. listed above.
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Refercnces

The references listed beiow are available . the Seif:
instruction Center of the library.

R. Peterson and E. Silver, Decislon Systems [o - Inventory
Management and Production Planning. pp, 102:144,

A good basic averview of dauble, triple, and adaptive
exponential smeothing as well as Winters’ model and
Box-Jenkins,

O, Andervan. Time Series Anialysis and Forecasrng: The
Box-Jonkins Approach
A 1ather difficult book eoncerncd entirely with the
Box-lan kiny method of forecasting,

8. Boweran and R. O'Connell, fovecasting and Time
Scrfes.

A good teat cavering forecasting In yrneral, exponen:
tial smoothing (including double and triple) and Box:
Jenkins.

0. wight, Production and Inventory Management in the
Computer Age. pp. 1A7-167,

Basic discussion of the eoncept of forecasting and the
use of forecasts,

R. Brown, Materials Management Systems: A Modular
A good overview of forecasting by a p'oneer (n the
ficld. Discusses smoothing constants,

R, Brown. Smoolhing, Forecasting. and Piediction of
Discrete Time Series,

Brown's original work on exponential smoathing.
Quite mathematical, but it discusses everything in-
cluding derivations and proofs of the formulas.

C. Chambers, S, Mullick, and D. 3mith, “How To Choose
twe Rignht Forecasiing Technique”
¢ >mpares alternative forecasting methods, discuss-
ing pros and cons of €ach.
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ADSC 318
Project Il

The lotlowing is a set of guidelines which you €an use to
determine what level of work will achieve a given grade,
Remember that supporting data, explanations and cor-
rect and Setalled eateutations are very limportant,

Maximum grade Suggesied Activities

5%

85%

0%

93%

Develop aggregate plans using each of the three
pure sirategles and compare thelr costs, Use the
pure strategy which you thinx i best to develop
an ordering schedule,

Develop aggregate plans using each of tiie three
pure stralegles. Combine them into a ’mixed
sirategy.” You must justify your mised strategy.
Develep an ardering schedule based on the mix-
ed straiegy

Do the work fur an 80, incorporating safely stoeks
in your sirategy

OR
Do the work for an 80 and conduct a survey of cur-
rent lizerature on planning.

Do the work for an B0 and write and run a com-
puter program (o perform your MRP ealculations
OR

Do the work for the rescarch option for an 85 and
apply any one method or model that you have
researched (o the project.

Do the work for an 80 and formulate the aggregate
schedule as an LP problem
oR

Do something cquivalent,
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P, Rhodes, A Paint 1adustry Production Planning and
ampdtRing System,” a good <rample of how
turecasting. aggregate planning. and MRP te
together,

0. Anderson, D, Sweeney, and T, Williama, An Introdue:
{ion to Management Science. pp. 204:2106. An exam:
ple of how LP can be applied lo aggregate planaing.

J: Oflichy, Material Requirements Plannirg. Absolutzly
the major work o MRP by its feunding father.

T. Vollmann., " Production Planning and inventory Con:
trol Systems.” A good overview of MRP and master
scheduling. with lots of cxamples.

K. Hall and 7, Vollmann, “Planning Your Material Re-
quirements.” AR excellent example of hew MRP
shoula be implomenticd,

J. Milier and L. Sprague, "Behind the Orowth in Material
Requircinents Planning.” A siimple gverview of what
MRP Is and how it works,

R. Everdail, “Master Froduction Scheduling.” AR o -4
view of master scheduling and heow It relates to
capacily.

R. Pelerson, and £, Sitver, Decision Systems for Inventory
Management and Production Planning. pp. 598-602.
Oives deta'ls of aggregate planning. Including
mathematical models.

O, Wight, Production and Inveniory Management in the
Computer Age, pp. 2347, 59:27, An everview of MRP
and master scheduling.

R, Brown, Malerials Management Systems: A Jiodular
Library, pp. 263-315. A detalied explanation of master
scheduling and MRP.
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