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PREFACE

This report documents research conducted under Project AIR FORCE (former-
ly Project RAND) by The Rand Corporation. The work described here was per.
formed as part of the project entitled “Analysis of Systems for Air Force Education
and Training ” under Rand’s Manpower , Personnel , and Training Program. It is the
third in a series presenting the MODIA planning system. MODIA , a Method of
Designing Instructional Alternatives , is a system of people , computer programs.
and procedures that allows the rapid specification and simulation of courses of
instruction during the early stages of instructional design . It complements and
augments the present Air Force Instructional System Development (ISD) process.

The development of MODIA has been supported by the Deputy Chief of Staff!
Personnel , Headquarters United States Air Force, and the Air Training Command ,
especially DCS/Technical Training, the Training Develcpment Directorate , and
personnel at the Keesler Technical School. It is part of Rand’s continuing research
effort in the areas of planning and management in education , education technology,
and the cost and effectiveness of education systems.

This report exp lains how to operate the User Interface (UI ) program, which
assimilates the planner ’s judgments and policies about the course plan. The appen-
dix , published separately, describes the design of the program. The report is direct.
ed to those who will use MODIA for course design and to computer systems ana-
lysts responsible for the transportation , ir~stallation , maintenance , and extension of
the MODIA system.

The series of MODIA reports includes:

R-1700-AF, MODIA: Vol. 1, Overview of a Tool for  Planning the Use of Air
Force Training Resources. Polly Carpenter-Huffman.

R-1701.AF, MODIA: Vol. 2, Op tions for  Course Design . Polly Carpenter-
Huffman.

R-1702-AF, MODJA: Vol. 3, Operation and Des ig n of the User I nterfa ce.
Polly Carpenter-Huffman , Misako Fujisaki , and Ray Pyles.

~.‘~ -1703-AF, MODIA: Vol. 4, The Resource Utilization Model , Margaret Gal-
legos.

R-1704-AF, MODIA: Vol. 5, User ’s Guide to the Cost Model. Ronald Hess and
Phyllis Kantar.
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SUMMARY

This report explains how to operate the User Interface component of MODIA
a Method Ot’I)esigning instructiona l Alternatives ) ; a separate append ix describes

t ile program. MODIA is a system for p lanning a training course that was developed
to help the Au ’ Force improve the management of training resources. It is designed
primarily for the use of the five technical training centers of the Air Trainin g
Command (ATC) . These account for the bulk of technical training, which is a major
Air Force activity in that about 25 percent of Air Force personnel graduate annual-
lv from formal courses at a cost of over $600 million. Over a third of the 300.000
different coui’se hours in the technical training curriculum are substantially re-
vised or newly prepared annuall y. Thus , in the normal course of events, amp le
opportunities arise for improvements in technical trainin g.

MODIA is a systematic process for p lanning the mix of students , instructors,
materials , equipment , and facilities , and the procedures by which all of these ele-
ments work together to effect student mastery of the subject matter. MODIA helps
planners to create a detai led descri pt ion of course operat ion and to derive an
estimate of course cost consistent with the description. This encourages planners
to devise and compare alternative plans for trainin g courses.

The User Interface program acts as a knowledgeable assistant to course plan-
ners by eliciting their judgments about how the course should be designed—specifi-
cally , the course objectives , teaching policy , resource characteristics , and student
characteristics. To help planners make these judgments, Vol. 2 in this series (Op-
lions for  Gour.se Design) discusses the training-related rationale for the decisions
requested by the User Interface; the reader is assumed to have some familiarit y
with Vol. 2. The program collates these decisions to develop a comprehensive ,
internally consistent description of the course in a variety of formats to assist
planners in anal ysis of the course design and in preparing inputs for analysis by
the cost model. The User Interface also produces the course descri ption in the
required form for input to the Resource Utilization Model , which analyzes the
course operation.
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GLOSSARY

adaptive format: A teaching method that requires the student to respond overtl y
throughout the instruction to indicate whether he understands, remembers, or
can perform what he is being taught. Both the rate at which the instruction
is given and the content of the instruction are adjusted to student needs on the
basis of these reponses. Tutoring, branching programmed text , and most corn-
puter-assisted instruction use the adaptive format. (See teaching format.)

adaptive program: A device or machine that presents the subject matter, elicits
an ovcrt reiponse from the student , senses the response, and selects the content
of the next presentation on the basis of the response. Usually a computer. (See
teaching agent.)

assumed inventory at start of course: The number of resource units already
assigned to a course or able to be drawn from stock or purchased for the use
of the course.

audio: A class of media that conveys only audible information—e.g., a phonograph.
(See media class.)

audio motion visual: A class of media that conveys both audible information and
visual information in motion—e.g., a videotape player. ( See media class.)

audio still visual: A class of media that conveys both audible and visual informa-
tion , the visual information being in the form of still pictures or print—e.g. a
sound-slide set. (See media class.)

capacity (of a resource): The maximum number of students that can use or be
instructed with a single unit of the resource during a given learning event. The
capacity may be different for different learning events. (See learning event,
dedicated resource, shared resource.)

category (of student): A subclass of the total student population defined on the
basis of student ability, some other characteristic, or a combination of the two.

check practice: A type of learning event intended to check the student ’s mastery
of the subject. The results do not directly affect his progress in scheduled
instruction. (See learning event type, test.)

concurrent adaptability: The extent to which instruction is adapted to student
needs in learning while the instruction is in progress.

common-element objective~ An objective that is prerequisite to more than one
training objective.

constructed response: A response the student must produce or construct himself.
Examples are written or typed answers, drawings, and spoken words or
phrases. (See selected responseJ

content diversification: The planned instruction of different categories of stu-
dents in different subject matter content. MODIA handles this by having stu-
dents skip entire objectives or parts of objectives. (See diversification.)

courseware: Instructional materials prepared for particular learning events and
media systems—e.g., a textbook; includes software as a subcategory . (See soft-
ware.)

critique: A learning event following a test during which the instructor discusses
the test with the class or individual student. (See learning event , test.)

xi i i
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dedicated resource: A resource that may be used in only one section of one
learning event at a time. ( See learning event , section~

diversification: The provision before the course begins of ’di fferent approaches to
instruction to meet the needs of’ diff ’erent categories of ’ students.

entry group: A group of ’ students new ly arrived at the course . Does not include
recycling students.

entry interval: The time between arrivals of entry groups.
evaluator: A person assigned to rate a student ’s perfbrmance on a check practice

or test or to discuss student performance during a critique.
failure: Elimination of a student from the course because of unacceptable perfor-

mance on a test. (See test.)
group discussion: A type of learning event during which a small group of students

engages in an interactive discussion of the subject. (See learning event type.)
grouping: The separation of students into two or more divisions that are instructed

sepa rately. The groups can change their makeup during the course. ( See track-
ing. )

guided practice: A type of learning event in which the student receives feedback
on his performance as he p-r forms the skill he is learning. ( See learning event
type. )

homework: An assignment for home stud y. (See learning event type.)
Instructional System Development (ISD): “A systematic procedure for assuring

application of instructional technology to course planning and development. ’
The five steps of ISD are treated in de’. ’ in the five volumes of the Handboo k
for  Designers of In.~f ruct i ona l  Systems .

learning event: A portion of the subject matter ~i~at will  be taught to a particular
category of student in a particular way. May be equivalent to an objective or
may be one of a sequence of several activities for. teaching an objective. It is
also described in terms of the kinds of training resources needed to teach it and
the time it will take. (See learning event type.)

learning event type: The general instructional function of a learning event in a
sequence of events for teaching a particular course objective. Includes
presentation/demonstration , guided practice , unguided practice , group discus-
sion , check practice , homework , review , test, and critique.

media class: A group of media systems that represent information in the same
general way. Media classes include audio , still visual , motion visual , audio still
visual , audio motion visual , and type.

media system: A particular configuration of hardware and media for transmission
and display of information. Information may be produced live or recorded.

method diversification: The planned instruction of different categories of stu-
dents in different ways, either by vary ing classroom practice (e.g., lecture or
self study) or by varying the amount of instruction given , or both. (See diver-
sification J

MODCOM : The MOD IA COst Model , one of MODIA’s computerized components.
MOD IA team: A group of p ‘ople who have been trained and are expert in the use

of MODIA.

I ns tr uct ional Sy stem Development . Department of the Air Force. AFM 50-2, 31 July 1975, p. 1-1.
2 Handboo k f or  I) esigners of In s truct ion a l System.s. Department of the Air  Force . AFP 50-58, 15 July

1973.
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monitor: A person who supervises a learning event but does not actively teach it.
motion visual: A class of media that presents information by means of moving

pictorial images. (See media class. )
objective: A portion of the subject matter. May be a general topic, a specific

statement of content (e.g., the nomenclature for parts of’a pressure regulator) ,
F a criterion-referenced statement of a behavioral objective , or even a division

of course time (e.g., firs t class period ) .
presentation/demonstration: A type of learning event that presents the facts or

concepts the student will be expected to learn or introduces him to the skill he
will be expected to master. (See learning event type.)

process only (in relation to subject matter type): Student mastery of the skill
must be assessed during his performance of the skill. The end result of his
performance is no indication of his mastery. (See subject matter type, prod.
uct only, product and process. )

product and process (in relation to subject matter type): Student mastery of
the skill can be assessed on the basis of the product of his performance, the
process of his performance, or both. (See subject matter type, process only,
product only.)

product only (in relation to subject matter type): Student mastery of the skill
can be assessed only from the product of his performance. (See subject matter
type, process only, process and pr oduct. )

recitation format: A teaching method that requires the student to respond overtly
throughout the instruction to indicate whether he understands , remembers, or
can perform what he is being taught. (See teaching format.)

recycle: The repetition of a portion of the preceding instruction by a student who
has performed poorly on a test; washback. (See test.)

recycle point: The point to which a recycling student must go back.
resource assignment policy: The combination of learning events by which a

given resource will be differentiated or assigned to the course. These assign-
ments can be by the whole course, blocks of sequential learning events, all
learning events of a given subject matter type or learning event type, by
student track , by individual learning events, various combinations of the
foregoing, and none.

Resource Utilization Model (RUM ) : A simulation of the course operation that
includes generation of requirements for training resources by student progress
through a course. One of MODIA’s computerized components.

response-paced program: A device or machine that presents the subject matter,
elicits an overt response from the student , senses the response, and proceeds
to the next presentation if the resporse is correct. Usually a teaching machine.
(See teaching agent.)

response-paced format: A teaching method that requires the student to respond
overtly throughout the instruction to indicate whether he understands,
remembers, or can perform what he is being taught. The rate at which the
instruction is given is adjusted to student needs on the basis of these responses.
(See teaching format. )

review: A type of learning event that precedes and is intended to prepare a student
for an upcoming test. (See learning event ty~ , test. )

section: A single occurrence of a learning event. A number of students (between
the minimum and maximum section size) are provided with the training re-

~ 
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sources required (usually including a single teaching agent) for the section and
take the learning event simulta neously. (See learning event, teaching
agent. )

selected response: The student responds by selecting from a set of prepared
responses. Typical examples are multiple choice, true-false, and matching
questions. (See constructed response. )

shared resource: A resource that for a given learning event may be used simul-
taneously by students who are in different sections of the learning event or are
in sections of other learning events. ( See learning event, section.)

simple format: A teaching method in which the subject matter is merely presented
or demonstrated to the student or the student is directed to perform. (See
teaching format.)

software: A computer , or otherwise automated , program built to produce or con-
trol cou rseware. (See courseware.)

special resource: A resource (facilities, equipment , or material) specific to the
subject matter—that is, that would be useful only in teaching a subject very
similar to the subject of the course.

still visual A class of media that conveys visual information in the form of still
pictures or print. (See media class.)

subject matter expert: A person who understands the subject matter of the course
and either knows the student population and the teaching methods that are
best for them, or is familiar with school policy, or knows what resources are
likely to be available to the course, or has the foregoing knowledge in any
combination.

subject matter type: A category of course content that reflects its relative difficul-
ty, whether it concerns skills (as opposed to knowledge), whether it has unusual
requirements for resources, and the type of student response that is appropri-
ate for judging mastery of the content.

teaching agent: The person or thing that interacts directly with the student to
instruct him. includes instructors , learners , response-paced programs, and
adaptive programs.

teaching format: The method of instruction described in terms of the extent to
which it is explicitly structured to involve the student and adapt to his needs
while it is going on. Includes simple, recitation , response-paced, adaptive, and
group interaction formats.

team (or interactive) skill: A skill that is normally performed in an interactive
group or team on the job.

test: A type of learning event intended to evaluate student mastery of preceding
instruction. The only type of learning event that can cause students to recycle
or be eliminated from the course. (See learning event type, check practice.)

total resource capacity: The total number of students a resource type with fixed
capacity can accommodate at one time; the product of the number of units of
the resource available to the course and the capacity of a single unit of the
resource.

tracking: The separation ofstudents into two or more divisions that are instructed
separately throughout the course—e.g., a fast track. (See grouping.)

type: A class of media that presents one or several alphanumeric characters at a
time. Usually a teletype or other computer terminal. (See media class.)
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unguided practice: A type of learning event in which the student is merely
directed to practice or perform the skill he is learning. ( See learning event
typ e.)

User Interface (UI) : An interactive computer program that builds the details of
preliminary training course design on the basis of step-by-step input from the
user. One of the computer-based components of MODIA.

--.--

~

- - - - -
.

~

—— ~~~~-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ :_ __ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



I . INTRODUC TION

\lUl) l :\ a Met luxi Of’ Ik ’sign,ng instructional Alternatives ) is a system (‘or
p t a f l l )  in g a t r a i n ing (‘001St’ . Its PUI I ) OSC is to hel p t he Air Force improve the manage-
ment of t r a i n i n g  resoui’ces. I h e  need for  a system like MODIA is discussed at some
lengt h U) \ o I .  I of t I i i ~ st ’i IeS ~ t his discussion is not repeated here.

ROLE OF THE USER INTERFACE IN MODIA

MOD l~\ has (‘our components: the descri ption of Options for  Cou rse D esign Vol.
2 of’ thi s  ser ies~. the User Interface UI . the Resource Uti l izat ion Model (RUM ) , and
the Cost Model IMODCOM . Figure 1 shows the interactions between the user and
t hese components. Note that  MODIA has two main points for entering data—the
UI and MODCOM—r ather than automaticall y translating RUM output into course
cost. This is because decisions concerning costing procedures and policies are often
continge nt on course operation. The additional entry point also permits planners
to refine the desi gn for preferred course operation before undertaking a complete
cost ana lysis.

Vo lum~’ 2. Optio ns f ’o r (‘on rse Des ign introduces the user to data and informa-
t ion the U~ will  ask for , t he range of choi ces avai lab le at ea~ h entry point , and the
pros an d cons of each choice as it affects course operation . cost, or instructional
effectiveness. Since those using the UI wil l  need this guidance , thi s report assu mes
t he reader is acquainted with the Option s volume .

The user enters data in the UI step by step in response to questions from the
computer ; the choice of question the computei asks at a given point is influenced
by preceding responses from the user. Also , at many intermediate points , the
compute!’ processes the set of answers given to that point and displays the results
to guide further decisionmaking or to allow the user to recycle through the process
if he is dissatisfied with the results at that point. In this way the UI produces a
course description that interrelates course content , teaching strategy, student char-
acte ristics , and resource assignments.

MODIA inputs UI data automaticall y to the RUM , which simulates the way
student progression through the course generates requirements for tra ining re-
sources. The RUM receives all of its inputs in a single batch and produces all of its
outputs in a single hatch. The outputs are detailed reports on course operation ,
including student flow patterns and wait ing times as well as resource demand and
use.

Plannet - s will  t-are ly be satisfied with the results of the first complete operation
of the I,’! and RUM and wil l  repeat the process several times before they prepare
the input  required for MODCOM. They may . however , use MODCOM earl y in the
( lesign process to compare rough , order .of-rnagnitude cost estimates to hel p select
among preliminary course designs.

MODCOM estimates the five-year investment and operating cost associated
with a given course design . Its input s are provided in a single batch by the planner .

1
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who can take some inputs , such as resoul-ce requirements , from RUM and UI
ou tput . but must draw on other sources for such items as equipment costs.

Since MODCOM requires some input that is not a direct consequence of RUM
output . planners may wish to exercise MODCOM several times without revising
the initial input to the UI. However , the cost reports may highl ight  a feature of’
course operation that is unwarrantedly expensive , indicating additional operation
ot the U I and RUM. Since subsequent passes rarely entail complete redesign of the
course , they often take onl y a small fraction of the time and attention required for
creation of the first case.

When the planners are satisfied with both the course operation and course cost
reports for a specific course design , they have at hand the bulk of the elements for
a t i -ain ing plan and need only synchronize the plan with other plannin g activities
at the school to put it in final form.

PERSONNEL

Two groups of people should be involved in any app lication of MODIA in
p lanning—those who are expert in using MODIA ( “the MODIA team ”) an d those
who have knowledge and expei-ience in the areas of subject matter and planning
particular to the course being developed (the “subject matter experts ”) . Figure 2
shows the configuration currentl y being used at the Keesler Technical School.

Members of the MODIA team need not have extensive experience with comput-
ers. By background and bent they should be problem solvers first , computer experts
second. They need to be familiar with course planning and school operations .
however , so that they can draw out the subject matter experts ’ best judgment on
what constitutes effective instruction and help distinguish between what is usually
done (for convenience or by tradition ) and what is needed. They should also have
a feeling for how far school policies can be adjusted and if it would be desirable to
do so, and they should be able to act as liaison among different organizational
entities within the school whose interests may clash within a given training course
design .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

TEAM INPUTS

Fig. 2—Configuration currently in use at Keesler
Technical School
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The MODIA team needs in i t i a l  t ra ining in the use of’ the system and needs to
app ly the  system fl’equentl y enough to maintain their  expertise. They should be
f’u l lv  aware of MODIA’s features and operation . partic ular ly of the alternati ve s it
encompasses. they should have a good feel for the effects of different choices of ’
input on MODIA outputs , and they should be able to gu ide the subject matte l ’
experts in choosing the most efficient alternatives. Members of the MODIA team
will  be the primary users of this report.

The subject mattet - experts are people who normall y plan and develop courses.
They need an understanding not only of the subject of the course but of the student
population and the teaching methods that work best for them. They should be
familiar  with school policy and should know what resources are likely to be avail-
~le to the coui’se and what those resources will cost. All of this information need

in a single pci-son (nor does it in the current development processt .
~ost important, the subject mattet - experts need to be flexible—able to

•- it h the MODIA team so that the special abilities of both groups can be
-~ -

‘ 
, ti e d.

PLAN OF THE REPORT

Th is repo r t , describing the operation and design of the User Interface , serves
two dilThrent types of readers—those who will use the UI to plan a course , and
systems analysts and programmers who are responsible for the acquisition , mainte-
nance , and extension of the MODIA system at their own site. To accommodate both .
the next section describes the purpose of the UI and factors affecting its design .
Section III  tells planners how to opel-ate the UI program. The appendix , which
describes the program ’s in terna l opera ti on , is presented as a separate volume for
the system analyst and programmer. Words and phrases that have technical mean- : -

~

ings within MODIA are defined in the glossary.

THE CODE CARD

In a pocket at the back of this report is a card for quick t eference at the
terminal. After a question , the UI usuall y displays a set of codes for the answers
that may be chosen. The code card contains a brief translation of each code along
with a reference to the section of the Options volume where the code is discussed.
The glossary is also reproduced on the code card.

I,’
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II.  PURPOSE AND CHARACTERISTICS OF THE USER
INTERFACE

MOD IA has been ((( ‘signed to be an assistant to l ) la fl f l t ’ i s . h elping them consider
many al ternat ive  course design s in the process of ’ p lanning  a course. MODI1\ per-
forms those tasks that a t e  performed well l)~ a computer—to Organ ize , to ver i t~
to simulate, and to calculate; peop le are needed to pei ’fot ’m those tasks that are done
poorl y b~ a computer—to conceive , to design , and to evaluate. To show how MOD IA
and planners work together , we descr ibe what each does to produce a course plan.

F Course p lanning involves three processes—synthesis , ana ly sis , and evaluation.
Given a need and the objectives for a particular course , we may first synthesize a
design for that  course , then analy ze that  design to determine its cost and operating
characteristics , and finall y evaluate the design against some desired goal or against
ot her , a l ternat ive  designs. Figure 3 shows the relation of MODIA ’s compone nts to
t hese steps. Of course , the figure is hi ghl y simp lified , as many feedback paths
among and wi th in  the boxes are not shown. As is shown , MODIA assists planners
in both the synthesis and analysis tasks. The planner performs the evaluation.

- Planners play a key role in the synthesis of alternative designs. They may be
t ry ing, for examp le , to attain certain educational objectives within the constraints
olschool policy, the resources at hand , budget available to buy new resources , types
and kinds of instructors available , and types and numbers of students expected.
They must combine these requirements with their knowledge of the subject mattet- ,
some educational psychology, and some common sense to arrive at a design for the
course. Within these constraints , they have considerable freedom to design the
course they believe will  best attain the course objectives. For example , they can
determine the format and sequence of material to be presented , the media for
presenting the material , and which students will receive what material. Such a
design process is largely inductive , subjective , and innovative—qua lities seldom
associated with computers.

The translation of the planners ’ insights and policy decisions into a comprehen-
sive, complete. and internally consistent course design is a time-consuming task.
The UI relieves p lanners of these functions to allow them to concentrate on the
more subtle, complex problems of educational policy for the course. Furthermore .
the UI recasts the course descri ption for input to the RUM , a task so demanding.
if ’done manuall y , that it would rarel y be undertaken. The RUM produces reports
on course operation and resource requirements or use, a key step in the analysis
of the course design .

The seven steps shown in Fig. 4 appear to be a natural way to go about synthe-
sizing a course design . The descri ption of training objectives, the descri ption of the
student population , and the general policy for course diversification may proceed
in parallel; but these must be completed before the policy for teaching each objec-
t ive (teaching policy ) may be defined. When the teaching policy is complete , the
objectives may be expanded into learning events representing the overall course
design , and details of major tests may be specified. At this point , the resources fot ’
the course may be assigned to learning events that .i~ ~ them; next , the constraints

5 
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Or ) th e Use of r esources may be specified. Design s~ n ihesi s i~ comp leted b spt ’c if ica-
IOr ~ of ’ sect ion si i.e and average t ime (‘or each learni rig event .

G UIDELINES FOR UI PROGRAM DESI GN

Six genera l considerations directed tI re  ‘ 1 design:

a - Fhe course p l a n n i n g  e n v i r o n m e n t  -

I) . Relat ions  ip to n a t u r a l  steps in s nth e sis.
c. I tera t ion.
d. Keyboa r d  typewri ter’  in t e r face .
e. Facilitation of access to the progra in.
I’. Ref ’erences to the  Opt iofls  f~r Course De.sig,i.

F irs t , tec hnical courses a r e  designed b~’ a committee of ’  sul)ject mat ter ’  experts
drawn from the var ious management  center’s in the school r esponsibl e (‘or the
course. Over a period of’ a fi~w weeks to sevei ’al months , the committee generate s
a rough course design and presents it to the school ’s management  for ’ app rova l .
Once the  plan has been approved , the cour ’se repr esented by the plan is developed ,
often by course instructor ’s. Individu a l  courses ar ’e sign i f icant l y  revised quite  inf i’e-
quent ly . say once a year’ at most. Thei’ef’ore , exper ts in the subjects per ta ining to
then ) w i l l  only occasionall y interact with MODIA and the \IODIA team described
pr ev ious l y .  Member’s of’ t his team provide an interface between MOD IA and the
subject matter’  experts and use MODIA f’r ’equentl y enough to main ta in  the i r  exper’ - ;~tise.

The MODIA team and the subject matter’ experts design th e course in concert;
the  subject matter ’ experts must understand what is going on well enough ) to know
whether  the i r  specifications are being met and to feel comfortable wi th  the design
process . Therefor e, the program provides a reasonably complete exp lanat ion  of ’
each action or’ r’equest at the expense of the addi t ional  t ime required. Al thoug h the
user may bypass sever ’al displays of tabular information once he has become fami l .
iar’ w i t h the system , there is no “terse” mode of operation th at  would r ’educe
questions to a one- or’ two-word cue and thereby reduce the t ime spent wai t ing  (‘or’
a question to be displayed. This may be annoying to fr ’equent users, but the “vet’-
bose” mode of operation is more  appropr’i ate for subject matter exper’ts. However .
the comp lexity of ’inputs has been minimized by asking for ‘no answers or- other
codified responses where possible and al lowing the assi gnment ofar’bi t r ary names
to ent i t ies  the planner defines.

Second. the program desi gn follows the steps in Fig. 4 to the extent possible .
heca ir~e these lead the p lanner throug h the various p lanning stages in a natural
sequence f’r’om the more general to the more specific in definiti on. The UI follows
the steps in Fig. 4 in the sequence of operations shown in Fi g 5. The last step in Fi g.

- I . “Com p lete Course Description ,” is incorporated with “Describe Resource Con-
str ’a irits ” in Fi g. 5, wh ich  also includes an addit ional  phase , “Describe RUM Par ’am-
eters , ” to control the operation of the RUM.

These steps must be perfor ’med in sequence. Once a decision has been enter’ed
into  the [ [i t  generall y cannot he changed except by using the iteration capa bi l i t y
described below . Al though this l imi ta t ion  is inconvenient  (especially when onl y a

-~~~-—~~ - .  - ‘
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r i r i r r o r  m o d i f i c a t i o n  to an exis t ing  course il&- sign is (1e~ired ) . i t  i e q u ir e s  cons ide rab l y
k’~~ t r a i n i n g  than  would t i re  ex tens ive  language or’ comp l i c a ted  inpu t  f ’orr i at if ’ t i re
h r r i i i t : t t  r on wer e  removed.  In addi t ion , t h e  sequentia l  ~t r ’uctu re en sures tha t  t i re
cot ri ~ t ’ design is i n t e r n a l l y  consistent because it re-executes  the  deci sion logic on th e
) . r ~ i~ of ’ ! lie new answer s  to each quest on . bypassing questions tha t  a r e  not r e l evan t
beca use of ’ answers  to ear ’l ier’ questions.

The sequential n a t u r e  of the design pr ocess all ow~. pl anner’s to build the design
ste p h~ ste p. E’o capi ta l ize  on th i s  f e a t u r e , the progr’am produces ( l is p lav ~ of ’ t h i n
cour ’se design in i n t e r m e d i a t e  stages. These disp lay s  a le  p r i n t e d  on paper so t h a t
p lanner’ s max - s tud them at lengt h be fo re  progressing to the next step. They may
also be used as work sheets  to pr’epare (‘or later’ design stages , as discussed through-
out the repor t .  This featur’e makes full use of p lanner’s ’ cognit ive ar)d eva lua t ion
power’s in course desi gn. It also e l imina tes  the  use of ’ tra nsient  disp l ay s such as
those of’ cat hode r’av tubes or ’ TV scr-eens . I

Third , the UI allows a l imited am ount  of ’ i t e r a t ion  w i t h i n  the p r o g r a m  to r e f i n e
a cour’se design by retaining decisions and inputs  of each major phase for’ use I)y
subsequent phases and for’ reuse on subsequent i’uns of the pr’ogr ’am. This permit s
the  user’ to go back to the beginning of any phase; fr’om tha t  point , the UI r’equii ’es
subseqtrent decisions to be r’especified. In addi t ion , at several points  w i t h i n  phases
the UI l)i’OVides the user with  oppor tunities to override earlier ’ decisions.

F’ourt h . so t hat the keyboar’d typewr iter ’ inter face car) be used on a large nun).
ber’ of computer systems , it is limited to a wid th  of 72 char’actei’ s . with continuous
form an d no provision for special format t ing.  This makes the interface a bit clumsy
for the planner’ , especia lly when vem ’~’ comp lex information descr ’ibing inter ’mediate
arid final  stages in the course desi gn must be displa~ed. The keyboar’ d typewrite r ’
interface a lso limits the collection of infor ’mation f’r ’om the p lanner’ to the entr’y of
k eyboard  characters in r ’esponse to computer-generated questio ns.

Fifth , t he UI has some special functions to make it easier to use. In par’t icu lar .
the user’ may stop the system operation at any time by answering “Q” (for’ qui O in
response to any question. He may have the standar-d MODIA codes disp layed ju st
before the firs t  use by answer ’ing “Y” ( for’ yes( in response to a question regarding
the disp lay of the system codes. (These codes are also avai lable on the code car’d
descr ibed previous ly .)  The UI normally prompts the user wi th  a list of the expected
and appr ’opri ate answer’s when such a list is predetermine d.

F ina l l y , the UI frequentl y r’efers to sections of the companion r’epor ’t . ()pt ion .s
/ ‘ur ( ‘011 ,- se 1) esign. This allows planners to locate mater ial that  presents guidance
f~ r r esponding to the questions that follow each reference.

~~~~ ‘ . i — . —
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III. OPERATING THE USER INTERFACE

GENERAL INSTRUCTIONS

The fol lowi n g instructions app ly to oper at ion of’ all phases of ’ th e UI p r o g r a m .

Starting a Session

Pr ’ocedures for obtaining access to the 1’ I pr ’ogr ’am thr’ough the t e rmina l  a r e
unique to each installation; they should be obtained throug h consultation wi th  the
oper’ator ’s on site.

Entering Answers

Once the user’ has obtained access to the UI program, the pr’ogr ’am reques t s
answers to a series of ’ questions. To enter’ an answer ’, the user’ types his r esponse
and then depresses the carriage r ’eturn to signify the comp letion of the entry .  The
computer wil l  not re ad the answer’ unless the carriage return is depressed.

The program r-equests r’esponses in three forms: a code from among a set of’
codes t hat are acceptable at that point (e.g.. Y or N for Yes or No , a n umber’ , or
an entry the user’ designates. - -

In the first case, accepta ble codes are displayed automaticall y if the list is short.
The user can have longer- fists , along with their meanings , disp layed at the begin-
ning of the interaction; this information is also on the code card. If an answer ’ not
among the codes is enter ’ed , the pr-ogram responds , “Erro r in entry . Please ic-
enter’ ,” un t i l  an acceptable code has been enter-ed.

I f ’ a number ’ is called f or, the answer must be an integer (including zero in some
ins tances )  except in two cases, described later. If the user’ enters a non-integer
answer to a question calling for a nu mber , the program respon ds. “Non-numeric ’
char ’acter -s entered . please re-enter ,” and repeats the question.

In the last instance , the user may enter any combination of eight char ’acter ’s or’
less that he desires. Ther-e is one exception—the blank space , which the U! ‘it er ’-
pi’ets ~rs the end of an entry. Therefore, the UI will not accept as a sing le entr ’y one
in which there is a blank space.

The user’ may enter’ more than eight characters if he desires , but the program
will  read only the first eight. Thus , entries of”IN STHUC T OR l” and “INSTRUC-
TOR2” wil l  both be read as “INSTRU CT” by the program.

Entering a List

Sometimes the UI asks the user to enter a list of answers. In this case , a
question mark (?) appears at the beginning of each line on which a new entry in
the list may be made. To ter ’min ate the list , the user’ need only respond to the last
? with a carriage r ’eturn.

Tb IS SlIOU Id ,‘ id flriui- i nteger ’’ to he
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Corre eting Mistakes

I) itl ’er’cnt computer - sy stems ( r ave  d i f h ’r e n t  procedures such as backspa cing
and r e t y p i n g )  for’ r ev i s ing  an e n t r y  hef ’or t ’ the ca r r i age  r e t u r n  is depressed Once
the carriage r e t  u r ni  has been depressed , however ,  c o r r e c t i n g  r n r st a k i’s is  nrc i
d i f f i c u l t  A l thoug h the UI allows modificatio n of ’ some kevhoar’d entr ie s  at a later
point ini i ts  operat ion . rt fi ’equent l y r ’equir ’es a comp lete r e r u n  t h r o u g h  t h e  p hra s e
in wh ich  the mis take  has been made We discuss other  p rov i s ions  f u > r  cor r ect rig
mistakes in the detailed descr’iption of’ p r’ogr ’arn oper’a t ion below Therefore , we
strong ly adv ise the user to check each answer ’ hef’or edepr ’essing the car’ri irg e return
an d to modi f iv en ’r’oneous entr ’ie s using the pr ’ocedur’e appr’opri ate to the computer
sy ste m .

Stopping the Program

:~~5 mentioned earlier’ , the UI  can be stopped in any p hase by the entr y of ’ “Q”
for  “Quit ” ) in r esponse to any questio n . This entry stops the oper ’ation of the

pn’ogr irm entir’ e l y; to reinitiate operat ion , the user must start a new computer ’ job.
The UI cannot be stopped between phases (discussed further  below ) because at tha t
point  the user’ cannot communicate  wi th  the pr ’ogr’am. To stop at the completion of
a phase , enter’ “Q” i n respo n se to the first question asked in the rre x t p hase

The Program Phases

Th e UI has eig ht sequentia l  phases:

I - Select the Planning Phase.
2. Descr ’ihe Objectives and Tests
3. Descr’ibe Student  Population and Course Diver s i f i ca t ion .
4 Descr’ibe Teaching Policy.
5. Descr ’ibe Test Detaik
6. Describe Resources.
7. Descr ’ibe Resource Cons t ra in t s  land Finish Course Descri pt io ffl .
8. Descr -ibe RUM Parameters.

The fir’st p hase permits the user to choose one of the other phases as a star ’t in g
point  for’ the design session. The next six phases constitute the process of course
design shown on Fig. 4. The final phase controls the open ’ation of the R U M .

At t he comp letion of each ph ase , t he program collates the entries made dur i ng
t h at p hase into a form that can be used by later phases. If the program is stopped
before the phase is complete , the collation does not take p lace , and all of the entr ie s
made in tha t  phase irr ’e lost. Entries made in earlier phases are retained , however ’
This is wh y  the user should “Quit ” at the first part of a new phase, rat her t h an at
t he last part of the just comp leted phase, to stop a session between phases.

SELECT THE PLANNING PHASE —PHASE I

Frgu r’e 5 shows the presentation the program makes to the  user i n the f i r s t
phase. If the session is the firs t  one the user has participated in . there wil l  he no 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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WELCOME TO MODIA.

YOU MAY START YOUR SESSION AT ANY
OF THE F OLL OW I N G SE QUE N T I A L  PHA SES
(UNLESS THIS IS THE FIRST DESIGN PASS)—
CODE PH A SE

I DE SC R I B E  OB J E C T I V E S A N D  TE STS
(I N I T I A L I Z E  DESIG N)

S DE SC R I B E  STUDENT P O P U L A T I ON
= AND COUR SE D I V E R S I F I C A T iO N

- P D E S C R I B E  T E A C H I N G POLI CY
T DESCRIBE TE ST DETAILS
H DESCRIBE RE SOURCES
C DE SC R I B E  RES OU R C E  CON ST R A I NTS

RU M DESCRIBE RUM PARAMETERS
WHI CH PHA SE ? I

Fig. 5—Select the  p l a n n i n g  p h ase

i r i f o r ’mat ron  stored in the computer fi’om an~’ of ’ t he phases and the pr ’ogram wi l l
riot have any thing to work on. Ther’efon’e. for t he fir -st session , t he user must s tar t
at t he second phase. f ) e . se r ih e  Ohjer ti t ’es arid Tests , or’ t he pr ’ogr ’am wi l l  not oper ’ate

If the user ’ enter’s an acceptable code other than “I .” t he UI bypasses ti le p h ases
before  the one the user selects and uses the data last entered in the bypassed p h ases
in pr evious design sessions a~ a basis (‘or cont inu ing  the course desi gn . This process
is t he major’ mechanism for ’ i teration of course design , because it permits the user
to mod i f\ - many fea tures  of the design wi thout  having to go all the way back to the
beginning of’ t he design process.

DESCRIBE OBJECTIVES AND TESTS—PHASE 2

Overview

In t h i s  phase the user ’ lists the objectives to be taught  and identifies the  p l ace-
ment of major tests and the t r ’aini ni g act i v i t  ins r’elated to them.  After’ listing the
objectives , t he user assi gns subject matter ’ types to t hem and to the tests and
rev i ews .  The UI produces two inter mediate n ’eports to help the user ’ dur’ing th is
p h a se—the fir ’st and second expansions of tr ’a ining objectives . F igure  6 i l lus t ra tes
the  sequence of’ decisions made in this phase Note that the UI r ’ef ’en s  to sections
oI’ t lre o pt ions volume that  discuss tire rationa le for making various entries and to
wor ksheets included in the Opt i ons  vo l ume , on which the user ’ may have r ’ecor’ded
p r e l i m i n a r y  choices

Discussion

Firs t  the user l i s t s  the course Ol)ject ves in the sequence in which  the~- wi ll be a
t a u g h t  by e n f e r r n g  a l)r ief mnemonic  c’ode (‘or each. Objectives cannot be added or’
resequenced w i t h o u t  going hack to the b eginning of Phase 2. 2
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T ) I h O U U E i U U T  T ( f t  U S E R  I N T E R I - ’A CE P R O G R A M , M N U M B E R S
E N T E R ED SIIUSLO BE I N T E G E R S  E X C E P T  FOR HATES OF PRO SP EDS
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P L E A S E  N A M E  THE O B J E C T I V E S  IN THE S E Q U E N C E  IN  W H I C H  T H E Y  ~~~ BE T A U S l I T
REFER TO 11 A ( C H O O S I N G  O BJE C T IVE S , 11 B ( SEQUEN C ING ) ,

~Ji  S H E E T  I , TABLE A
? T ES T E ~~I
? j t i .~~ C i i U i

Sr:. rfv R O U T
~ 3N 5 CiD -~h
S E R V 3 o U T
T B S H P H I U

? TaSri U r iNU
? L ’ L T C i i r ,
7 i U D T ~~~I.
9

DO YOU a~> N T  TO SEE THE CODES FO R T H E  S U B J E C T  M A T T E R  T Y P E S  ( Y / U ) ?  Y

TY PE S UBJECT MAT T E R T Y P E  RE FE R TO I~
EASY FACTS AND C O N C E P T S

? D I F F I C U L T  FACTS AND CONCEPTS
3 SIMPl E C L A S S R O O M  S K I l L S  ( S E L E C T E D  R E S P O N S E )  ? , 2A

S I M P L E  C L A S S R O O M  SKILI . S  ( C O N S T R U C T E D  R E S P O N S E )  2 , 7A
5 C O M P L E X  C L A S S E J U M  S K I L L S  ( S E L . E C T E D  R E S P O N S E )  ? , 23
o C O M P L E X  C L A S S R O O M  S K I L L S  ( C O N S T R U C T E D  R E S P O N S E )  ? , ~~

T E A M  S K I L L  W I T H  S P E C I A L  R E S O U R C E S  3
1N D .r V  S K i L L  W i T H  S P E C I A L  R E S O U R C E S  ( P R O D U C T  O N L Y )  Li , OA

I N D :~ ’ S K I L L  W I T H  S P E C I A L  R E S O U R C E S  ( P R O C E S S  O N L Y )  Li , L i B
1..~ ‘ U D ~~J SKILL W I T H  S P E C I A L  R E S O U R C E S  ( P R o D .  A N D  P R o C . )  LI , LI> ’

P L E A S E  E N T E R  S J B J K ’ T  M A T T E R  T Y P E S  FOR E A C H  O B J E C T I V E  YOU L~~ STED A B O V E
I N  THE SE _ l E N  - Ia  W C I C H  THEY WI I.L BE T A U G H T
R E F E R  T~ I I  C , > i Oi ~r .S~i E E T  I , T A B L E  B

7 1
7 ?
?
U R N  5C HAFI
9 9

? b
9

SEt >V RuST
? 7
‘2

J RN5CHAR
7 6
9

SER V ROUT
? 7
9

T B S H P H I N
? 1
7 2
9

T B SH U R N 5
7 7
‘2

FL TC H K . .
7 1
‘2

I N S T A L  I . .
7 1
9

Fig. 6—Descr ’ibe ob~ect r v i ’ s  and tests

_ _ _ _ _ _ _  :1-- ~~~~~~~~~- -  . k ~~~~
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~~~~~~ F i R S T  EXPANSION OF TRAIN ING OBJECTIVES ~~~
SEQ NAME SUBJ . MATTER

1 TES T EQ P. I
? T E S T E QP .  ?
3 U F I N 5 C H A R  2
14 U H N 5 C R A R  6
5 SER V R OUT 7
b URN 5CHAR 6
7 S E R V R O U T  1

T B S H P H I a  1
T B S H P X I N  ?

10 TBSHURN 5 7
11 F L T C H K . .
1? INSTALL. 1

FOR N E X T  Q U E S T I O N S  R E F E R  TO I I I , I I I  A , B , C
WILL THERE BE E XA N S IN THIS COURSE (Y/M)? Y

~~~~~~~~~ EXAMS ~~~~~~~~~~

FOR NEXT QUESTIONS REFER TO III D
IS IT POSSIBL E THAT S T U D E N T S  WILL F A I L  THE C O U R S E ?  ( Y I N ) ?  Y
WHAT PERCENT OF FAILURES DO YOU EXPECT lN THE C O U R S E  ? 15
FOR NEXT QUESTIONS REFER TO III E
IS IT POSSIBL E THAT STUDENTS WILL RECYCLE PORTIONS OF THE COU RSE? Y
WHAT IS THE M A X I M U M  N U M B E R  OF R E C Y C L E S  YOU W I L L  P E R M I T ?  ?
FOR NEXT QUESTIONS REFE R TO III 0
WILL THERE BE REVIEWS BEFORE EXAMS (Y/N)? Y
W I L L  THERE BE CRITIQUES AFTER EXAMS (Y/N)?
PLEASE ENTER THE NUMBER OF THE LAST OBJECTIVE BEFORE EACH EXAM FROM THE
FIRST E X P A N S I O N  OF T R A I N I N G  OBJECTIVES ( I N  SEQUENCE )  ( W O R K S H E E T  I I )
E X AM 1 ? 12
EXAM2 ?
FOR A S S I G N I N G  SUBJECT MATTER T Y P E S  R E F E R  TO I I I  H

EXAM 1 AFTER SEQUENCE NUMBER 1? 
PLEASE ENTER SUBJECT MATTER TYPES FOR EXAM 1
7 6
? 7
9

W IL L THERE BE A R E V I E W  ( Y I N ) ?  Y
P L E A S E  E N T E R  SUBJECT M A T T E R  T Y P E S  FOR R E V U E . 1
7 6
9

W I L L .  T H E R E  BE A C R I T I Q U E  ( Y / N ) ?  Y

* * * * * * * *  * ** * * ** *  * * * * * * * * * * *  * * * * * * * * * * * * * * *  *
~~~~ SECOND EXPANSION OF TRAINING OBJECTIVES (INCLUDING TESTS) ****

OBJECTIVE SUBJECT
SEQ NAME MATTER

1 TE STEQP . 1
2 TESTE QP. 2
3 U R N 5 C H A R  2
LI U R N 5 C H A R  6
5 SER V RO UT 7
b U R N 5 C H A R  6
7 SE R V R OUT 7
d TESrIPRIN 1
9 TB SH PRI N 2
10 T~~ H URN 5 7
13 FLTCHK.. I
12 INSTALL. 1
13 REVUE1. .  6
I L l  EXA MI . . .  6
15 E X A M I . . .  7
16 C R I T Q I . .  1

Fig. 6—Continued
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The UI rnterpr ’ets each separate entry as a separate objective regardless o f the
code enter ’ed. This allows the use of the same code for difl’erent phases of tra i ni n g
per ’tain ing to the same top ic , if desired . N  ote that this  feature has been used in Fig.
6.

Next, as the UI disp lay s each objective in turn , t he user en te rs a li st of subject
matter’ types appropr ’iate for teaching the objective. The sequence in which the
subject matter ’ types are entered determines the sequence in which each related
tr ’aining activi t y will take place. Any sequence may be used , and the same subject
matter’ number ’ may be entered for’ a single objective as often as desired.

After entry is complete , the UI automatically assigns a sequence of number’s ,
one to each combination of objective and subject matter type , and displays this list
as the “Fir ’st Expans ion of Training Objectives, ”

If the user ’ indicates that tests will be included in the course plan . the UI asks
whether  ther ’e wi l l  be failures , recycles, reviews , or critiques . If there are failures,
the UI asks for’ the total course failure rate; if recycles, it asks for the maximum
number’ of recycles.

The UI then collects the points at which tests will  be given by asking for the
sequence number from the “First Expansion of Training Objectives ” of the combi-
nat ion of objective and subject matter t:.’pe immediately preceding each test. More
t han one test may be entered at the same point. This should be done only if a
student max ’ be eliminated from the course or recycled before he completes all parts
of a multi-part test. After the list of tests has been entered in the UI , the program
asks for’ the following information for each test in turn:

• The subject matter types for the test.
• Whether ’ the test will be preceded by a review in scheduled instr ’uction for’

at least one category of student, 3 if the user has indicated that there will
be reviews in the course,

• The subject matter’ types for’ the review , if ther ’e will  be a r’eview befor’e
t he test.

• Whether there will  be a cr ’iti que after ’ the test in scheduled instruction for’
at least one category of student , if the user’ has indicated that ther ’e wil l
be criti ques in the course.

Subject matter’ types are not assigned to criti ques because the UI automatical ly
treats t hem as type 1 subject ma tt er.

The UI then automatically sequences and number ’s the combinations of objec-
t i ves an d subject matter types, reviews and subject matter types , tests and subject
mat ter types, and critiques and presents the result as the “Second Expansion of
Training Objectives (including Tests)” as shown on p. 3 of Fig, 6, The total number’
of entries in this list may be no more than 250, In fact , the total number of lear ’nir ig
events (produced in Phase 4) that may be entered in the UI is 250. Ther ’efor’e, if the
user plans to assign more than one learning event type for teaching a par ’ticu lar ’
subject matter type, he should not use up all 250 entries in this phase .

On completion of this phase , the user may want to save the “Second Expansion
of Training Objectives ,” which can serve as a worksheet to guide content diver’si fl-
cation if desired, This use is illustrated later,

Rr’viewi and criti ques givt’n outside of regular clas,s hours should be designared is homework
. ‘vp f l tS  in E’ti~I~ ( ’ I .  Iks( ’r :hi ’ Teueh:,>g Po l icy
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DESCRIBE STUDENT POPULATION AND COURSE
DIVERSIFICATION—PHASE 3

Overview

The ste ps in th is  phase a r e  illustr ’ated in Fig. 7. F i r s t  the user’ de scr - ih e~ how
students a r r i v e  at the cour’se; next , lie establishes whether’  the course is “(Ii yet - -
sihed and , if so, what  forms of diversif ication ar e  used and how students a r e
c~rtegor’i’i ,ed for’ diver ’sificatior i .

~~~~ S T U D E N T  POPUI.ATION ~~~~
FO R N E X T  QUE STIONS REFE R TO V A , WO RKSHEET I I I , TA BLE A
DO STUDENTS ARRI VE AT FIXED INTERVALS (Y/N)? Y
DO STUDENTS A R R I V E  I N  G R O U P S  OF FIXED SI ZE (YIN)? Y
WHAT IS THE TIME BETWEEN ARRIVA I .S (HRS)? 30
WHAT IS THE GROUP SIZE? 16
FOR NEXT QUE STI ON S R E F E R  TO V B , V B 1 , 2, 3
WILL THE COURSE BE TAUGHT DIFFERENTLY TO DIFFERENT STUDENTS BY V A P Y I N I
CONTENT AND/OR METHOD (I/N)? I
WIL.L TRACKING BE USED (YIN)? Y
WILL THE CONTENT BE DIFFERENT FOR DIFFERENT STUDENTS (Y/N)? V
P I C K  ONE OF THE FOLL OWING AS A BASI S FOR CATE GO R I Z I N G  ST U D E N T S
REFE R TO V C , WORK SHEET I II , TABLE B
1 A B I L I T Y  ONLY
2 OTHER C H A R A CT E R I STI C ONLY
3 BOTH A B I L I T Y  AND OTHER C H A R A C T E R I S T I C
W H I C H ?  3
PLEASE N A M E  THE OTHER C H A R A C T E R I S T I C ?  E .E . T N G
WHAT P E R C E N T OF THE E N T E R I N G  S T U D E N T S  A R E  E . E . T N G  7 30
WHAT P E R C E N T  OF THE E N T E R I N G  STUDENTS A R E  51.0W? L10

~~~~ D E S C R I P T I O N  OF STUDENT C A T E G O R I E S  ~~~~~
C A T E G O R Y  S T U D E N T  P E R C E N T
ID C A T E G O R Y  TOTAL.
1 SLOW NON— E.E.TNG . ?d
2 SLOW E .E .T N G .  12
3 FAST NON—E .E.TNG. ~42LI FAST E .E .T N G .  18

1
Fi g. 7—Describe student population and course diversification

Discussion

Four ’ options ar’e ava i lab le  for describing student entr ’ies. These ar’e selected by
the user ’s YE S’N ()  r’esponse to questions on fixed entry interval and fixed gr’oup
size , as shown below. 

_ - _ _ ..- -J_ 
~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
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OPTIONS FOR SPECIFYING
STUDENT ARRIVALS

1 2 3 1
Fixed entry interval? Yes Ni>  Yes No
Fixed entry group size? Yes No No Yes

F igu re  7, showing a YES r esponse to both question s . i l l u s t r a t e s  Option 1. To
comp lete the descr’iption of Option 1, the user needs only  to specify  the  lengt h of
the e n t r y  i n t e r v a l  I t i m e  between a r r iva l s , in h our’s , of groups of studen ts new to the
course l  and the size of’ the e n t r y  gr’oup . To descr’ibe Option 2, the user’ SI)ecifies t i re
average  length of the entr’ interval and the aver’age size of the  gr oup. For Option
1, t i re  user’ spe cifIes  the size of’ the e n t r y  gr oup, the average lengt h of the e n t r y
i n t e r v a l , and the spre ad in length of the int er ’va l (d i f f erence  between tire m a x im u m
or’ m i n i m u m  lengt h and the average ) .  Similar l y, for’ Option 1. the user’ specifies t i r e
average size of ’ the e n t r y  gr ’oup, the spr ’ead in entry group  size , and the len gt h of
t i re  e n t r y  i n t e r v a l .

If ’ more than one sh i f t 4  wil l  be operating fbr’ the cour’se , enter’ data for’ only one
sh i f l .  The MODCOM docuri ientation descr’ibes how additional shills ~rr’e accounted

Next , the user indicates whether the cour ’se wil l  be taug ht d i f f e ren t l y to differ’ .
ent s t u d e n t s  by va lv ing  content or method. If the answer’ to ti n s question is “ No , ”
the p hase is comp lete. If the answer ’ is “Yes ,” the user’ next indicates whether’
stu dents wil l  he separated into tracks. If ’ two or’ mor’e tr’ acks of students wil l  be
ta u gh t on t h e same shift , tr ’ac king should be indicated. Simulat ion of’ t he case wher ’e
each track is taught on a different shift  r ’equires separate r u n s  of the R !.’\l , and
the tr ’ack ing question should be answered “No ”

If t r ack ing  wil l  be used , t he user’ next tells the UI whether’ cour’se content wil l
be different  for ’ difkr’ent students , as shown in Fi g. 7. If tr ’acking will  not be used,
the user’ tells the UI whether the teaching method will  be differ ’ent for’ d ifferent
students bef’or’e he answer’s the question on content. 6

Whatever’ form of diversification is selected , the user’ next chooses a basis tot
categor ’izing students—abili ty , some other’ char’acteristic . or’ both abil i ty and an-
ot her’ ch~rr ’acter ’istic . If ’he selects abili t y , he may establish the following categor ’ies
of’ stu den ts:

N o of
Categories Designation

2 Slow , Fast
3 Slow , Average , Fast
4 Slow, Slower than Average ,

Faster than Average , Fast

.- \ ‘ — i i i f t  ~. a p v > - i o i l o i t i n i ’ i t > i > - i n g t he dav— >’ .g. , un j >>u - l2 is . 12>> D — l5u>i . ISU >) 2 05> ‘I’li,’ f
t I > , “I, f t ,, mu,.> It a >,s ’d ii

Ron,t Icl Ili ss and Phyllis Kantar , .WODIit . Vu!. .5 1 ser s (iO u/c to 7’!i~’ ( N~r t ! ,H/ i / , R- l70-l - .-~ i”
In l’ Ii ,i~~. 1) , ’s, - r ih c  ‘fl~ > I) i t a t ls . difli’rent i , , > , , .  of ’ fDilure may be , . 1nci fu d f i r  di th’re nt i - .> t u g i i ’
at. - >> > if student ,- , , t rcur I,’,. ha yr been ostabf islic ’d . This may be ,h,nn’ iii bout actua lly ,f ,,- ,. n-~,f n>~(a’ .i i > - ’~i-  plan , as lulIu~ I) A n,—wvr \‘ > s  to the question about whei her the course will hi’

,ltfh ’ t -, ’ nt I~ to dif ferent students by vary ing content or met l,u,l. 2 .-\n,.~, ci N to tracking and N
to d ifh’ renti i  t io n of teaching met laid. ‘:1 .\ n~ \~ i r  Y ’ ~ to  .lifb’i- .’nt i tiun of iutit,’nl I - .- \nswer No
ro ,lifI,’r,’nt i , , t  o n of content f u r  each ;It , ’>~ur\ >1 sI udi ni when it as ked in l’ti .>~ - I - I >. -~~. i i  he Tim-hi
I’ 1, >
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If ’ he selects another’ characteristic , he max ’ establish only two categories of’
students—those with  the characteristic and those without it .  If he selects both
abil i ty  and another characteristic , he must establish four categories of students—
slow students with the characteristic , slow students without the characteristic , first
students wi th  the characteristic , and fast students without the characteristic. If the
user chooses either’ of the options with another characteristic than abi l i t y , he
assigns a name to the characteristic , as shown in Fig. 7.

The UI next asks the user to estimate the percent of entering students that have
the char ’acter’i stics chosen for categorization. To eliminate the possibility that the
per - -ent ~r~es entered wil l  not total 100, the UI asks for only enough entries to allow
the pr ’ogr’am to compute those remaining. For’ example , if the students ar’e catego-
rized only as Slow and Fast, the UI asks only for the percent of students who are
Slow and then displays the percentages assigned to both categories along with
identification numbers to which the user refer’s in the next phase. To specify’ the
percentage of students in each of the four categories established in Fig. 7, the user
indicates the percent that have the chosen characteristic and the percent at the
slower ability level. The UI computes the required breakdown into the four groups
from these data and displays the results along with identifiers as shown in the
figure. 7 These identifiers , in the column marked by an arrow , must be used in the
next phase.

This completes the third phase . The user should save all of the printed record
of interaction with this  phase for later’ use.

DESCRIBE TEACHING POLICY—PHASE 4

Overview

In this phase four major steps are taken: Student categories are allocated to
tracks or groups (if tracking has been chosen or teaching method is diversified
without  tracking ) , content skipped by each student category is specified (if content
is diversified I , the method for teaching each type of subject matter in the cour’se
is defined , and the UI expands the result into a “Final List of Learning Events ” th at
disp lays the detailed structure of the course. (Recall that the function of the subject
matter types is to permit the user to define teaching method for all objectives wi th
a given subject matter type at once rather than having to define teaching method
objective by objective , as discussed in Options for  Course Design , Sec. II. C. )

Discussion

First the UI asks the user to enter the lengt h of one training shift in minutes
and the aver’irge dail y homework required in minutes. The program uses these
numbers later to compute the number of classroom days and homework sessions
in the course .

Next , if tracking has been chosen , as shown for our example in Fig. 8, the user
specifies how the tracks will be constituted , the number of tracks (always between

The computation assumes r he same proportions of slower and fBsie’ r students in categori c’s t hut do
m d  do nor have t he chara c terist ic s .
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~~~~~ LENGTH OF THE T R A I N I N G  DAY ~~~~~
PLEASE E N T E R  THE LE !~( GT H OF ONE T R A I N I N G  SHIFT IN M I N U T E S  ? 360
PLEASE ENTER THE A V E R A G E  DAILY HOMEWORK R E Q U I R E D  IN M I N U T E S  ? 60

* ** ******* * * * *
~~~~~ T R A C K I N G  POLICY ~~~~
FOR N E X T  QUESTIONS REFE R TO VI B 1 , WORKSHEET IV , TABLE A
HOW MANY TRACKS ARE IN  THE COURSE (2 , 3, OR L I ) ?  3
PLEASE USE THE CATEGORY ID FROM THE DESCRIPTION OF STUDENT CATEGORIES
ABOVE TO ANSWER THE NEXT FEW QUESTIONS
WHICH STUDENT CATEGORIES ARE IN TRACK 1
? I
9

WHICH STUDENT C A T E G O R I E S  ARE IN TRACK 2
? 3
9

WHICH STUDENT CATEGORIES ARE IN TRACK 3
9 2

? 14
9

~~~~~~ SUMMARY OF T R A C K I N G  DECISIONS *5*5
TRACK STUDENT
I D CA T EGORY

SLOW NON—E.E .TNG.
2 FAST N O N — E .E . T N G .
3 SLOW E.E.TNG .

FAST E .E .TNG .
ARE YOU SATISFIED WITH THIS T R A C K I N G  POLICY ( Y I N ) ?  Y

~~~~~~ CONTENT D I V E R S I F I C A T I O N  5*5*
FOR NEXT QUESTIONS REFE R TO VI B 1 , W O R K S H E E T  IV ,T AB L E B
W I L L  SLOW NON — E .E .TNG . SKIP ANY C O N T E N T  ( Y / N ) ?  N
WILL SLOW E.E.TNG. SKIP ANY CONTENT (Y/N)? Y
USING THE SECOND EXPANSION OF TRAINING OBJE CTIVES ABOVE ,
PLEASE ENTER THE SEQUENCE NUMBERS TO BE SKIPPED
? I

WILL FAST NON—E E.TNG. SKIP ANY CONTENT (YIN)? Y
USING THE SECOND EXPANSION OF TRAINING OBJECTIVES ABOVE ,
PLEASE ENTER THE SEQUENCE N U M B E R S  TO BE S K I P P E D
? 13
‘7

WILL FAST E .E .TN G. SKIP ANY CONTENT ( Y / N ) ?  Y
USING THE SECOND EXPANSION OF TRAINING OBJECTIVES ABOVE ,
PLEASE ENTER THE SEQUENCE NUMBERS TO BE SKIPPED
? 1
? 2
? 13

Fig. 8—Describe teaching policy (tracking) (page 1 of 6)
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*5* 5*  5* 5* 5* 5 * 5* 5*  * 5 5* 5* 5*  * 5*  * * * * ** * * * * * ** * **  * *5*  * 5 5* 5*  *5  *5*
*5*5 5iJ~.f~~~~Y OF C O N T E N T  D I V E R S I F I C A T I O N  AND O B J E C T I V E S  ~~~~~

OR JECT IV ES STUDENT CATEGORY

SEQ N A M E  SUBJECT SLOW SLOW FAST FAST
NUM MATTER NON—E.E.TNE.E.TNG . NON—E.E.TNE.E.TNG.
1 TESTEQP .  1 X X
2 TESTEQP .  2 X X X
3 U R N 5 C H A R  7 X X X X
4 U R N 5 C H A R  6 X X X X
5 S E R V R O U T  7 X X X X
6 U R N 5 C H A R  6 X X X X
7 SERVROUT 7 X X X X
8 T B S H P R I N  1 X X X
9 T B S H P R I N  2 X X X X
10 TBSHURN 5 7 X X X X
11 FL TC HK . .  1 X X X X
I? INSTALL. I X X X X
13 R E V U E 1 . .  6 X X
14 i~.XAM1... 6 X x X X
15 EXAM1 ... 7 X X X X
16 CRITQ1.. 1 X X X X
W OULD YOU L I K E  TO SEE THE CODES FOR S P E C I F Y I N G  T E A C H I N G  METHOD ( Y / s ) ?  V

*~~** L E A R N I N G  i~V E N T  CODES ~~~~
CODE TYPE OF LEARNING EVENT REFER TO SUBSECTIONS OF VI D 1

P P R E S E N T A T I O N
OP G U I D E D  P R A C T I C E
UP UNGUIDED PRACTICE
0 DISCUSSION
C? CHECK PRACTICE

HOME WORK
R R E V I E W
T TEST
C CRITIQUE

*~~~ * T E A C H I N G  FORMAT CODES ****
CODE TYPE OF TEACHING FORMAT REFER TO VI D 7

AF A D A P T I V E  G
RF RESPONSE— PACED F
R R E C I T A T I O N  E
S S I M P L E  D
G GROUP INTERACTION C
5 *5 * * 5* *5 5*  * * * * ** * * * **  5*

~~~~ TEAC iI IuJ G AGENT CODES ~~~~
CODE TYPE OF T E A C H I N G  AGENT R E F E R  TO VI D 3 , VI D 3F

A P A D A P T I V E
RP RESPONSE—PACED
I I N S T R U C T O R
L L E A R N E R

Fig. 8—Continued (page 2 of 6)
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~~~~ T E A C H I N G  METHOD POLICY ~~~~
THE FOLLOWING SECTION WILL REFER FREQUENTI,Y TO THE SUBJECT MATTER
T Y P E  CODES AND THE TEA CH I N G METHOD CODE S ( R E F E R  TO VI D )
————TEACHING METHOD FOR SUBJECT MATTER TYPE 1
FOR NEXT QUESTIONS REFE R TO VI B 3, W O R K S H E E T  IV , TABLE C
WILL THE TEACHING NETHOD BE DIVERSIFIED FOR SUBJECT MATTER I (Y/u)?Y
————TEACHING METHOD FOR SUBJECT MATTER TYPE 1 TRA CK I
PLEASE LIST THE !.EARNING EVENT TYPES TO BE USED ( P , D , CP , H W )
? P
? NW

————SUBJE CT MATTER TYPE 1 PRESENTATION TRACK 1
WHICH FORMAT WI ~~ BE USED ( A F ,RF ,R ,S) ?  R
W!t~CH A G E N T  W I L L  BE USED ( I  ,L ) ?  I
—--——SUBJE CT MATTER TYPE 1 HOMEWORK TRACK 1
WHICH FORMAT W I l L  BE USED (AF ,RF ,R ,S) ?  RF
A G E N T  IS P R E D E F I N E D  AS L E A R N E R
— — — — S U B J E C T  M A T T E R  T Y P E  1 C R I T I Q U E  T R A C K  1
F O R M A T  I S  P R E D E F I N E D  AS G R O U P  I N T E R A C T I O N
AGENT IS PREDEFINED AS INSTRUCTOR
‘~~~ SUMMARY OF T S A C H I N G  METHODS FOR SUBJECT MATTt~H 1 , TRA CK 1 ~~
L. E. TYPE FORMAT A G E N T

PRr~S~ STATION RECITATION INSTRUCTOR
HOME ,iURK RESPONSE—PACED L .EARNER
CRITIQU E GROUP INTERACTION INSTRUCTOR
———— TEACHING METHOD FOR SUBJECT MATTER TYPE 1 TRACK 2
W I L L  T R A C K  2 USE THE SAME METHOD AS A P R E V I O U S  TRACK ( ‘f / N ) ?  N
P L E A SE LIST THE L E A R N I N G E V E NT T Y P E S TO BE USED ( P ,D ,CP ,HW )
? P
? N W
‘7

————SUBJECT MATTER TYPE I PRESENTATION TRACK ?
WHICH FORMAT WILL BE USED ( A F ,RF ,R ,S)? AF
WHI CH AGENT WILL BE USED ( A P ,I ,L ) ? AP
— — — — S U B J E C T  M A T T E R  T Y P E  1 H O M E W O R K  T R A C K  2
W H I C H  F O R M A T  W I L L  BE USED ( A F , RF , R , S )?  AF
A G E N T  IS P R E D E F I N E D  AS L E A R N E R
————SUBJE CT MATTER TYPE 1 CRITIQUE TRACK 2
F O R M A T  IS P R E D E F I N E D  AS G RO U P I N T E R A C T I O N
A GENT IS P R E D E F I N E D  AS I N S T R UC TOR
~~ SU MMARY OF T E A C H I N G M ET H ODS FOR SU B J E CT M A T T E R  1 , TRACK 7 ~ *
L. E. TYPE FORMAT AGENT

P R E S E N T A T I O N  A D A P T I V E  A D A P T I V E
HOMEWORK ADAPTIVE lEARNER
CRITIQUE UROUP INTERACTION INSTRUCTOR
— — — — T E A C H I N G  M E T H O D  FOR S U B J E C T  M A T T E R  T Y P E  1 T R A C K  3
WILL TRACK 3 USE THE SAME M E T H O D  AS A P R E V I O U S  T R A C K  ( Y / N ) ?  Y
WHICH T R A C K ?  2
~~ REMINDER OF TEACHING METHOD FOR SUBJECT MATTER TYPE 1 , T R A C K  2 ~~
L. E. TYPE FORMAT AGENT

P R E S E N T A T I O N  A D A P T I V E  A D A P T I V E
HOMEWORK ADAPTIVE LEARNER
CRITIQUE GROUP INTERACTION INSTRUCTOR
DO YOU STILL WANT THAT METHOD (Y/N)? Y

Fig. 8—Continued (page 3 c
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~~ SUMMARY OF T E A C H I N G  METHODS FOR SUBJECT MATTER 1 , T R A C K  3 **
L. E. TYPE FORMAT AGENT

P R ES ENT ;T I ON A D A P T I V E  A D A P T I V E
HOMEWORK A D A P T I V E  L E A R N E R
CRITIQUE GROUP INTERACTION INSTRUCTOR
————TEACHING METHOD FOR SUBJECT MATTER TYPE 2
FOR NEXT QUESTIONS REFE R TO VI C
WILL THE SAME METHOD BE USED AS A PREVIOUS SUBJECT MATTER TYPE (Y/N)? Y
THE P R E V I O U S  SUBJECT MATTER TYPE IS 1
~~~~ R E M I N D E R  OF T E A C H I N G  METHOD FOR SUBJECT MATTER TYPE 1 ~~~~
L. E. TYPE FORMA T AGENT 

T R A C K  1
PRESENTATION RECITATION I N S T R U C T O R
HOMEWORK RESPONSE—PACED L E A R N E R  

TRACK 2
PRESENTATION A D A P T I V E  A D A P T I V E
HOMEWORK ADAPTIVE LEARNER 

TRACK 3
PRESENTATION A D A P T I V E  A D A P T I V E
H O M E W O R K  A D A P T I V E  L E A R N E R
DO YOU STILL WANT THAT METHOD (Y /N ) ?  Y
** SUMMARY OF T E A C H I N G  METHODS FOR SUBJECT M A T T E R  2 , TRACK 1 ~~
L. ~~. TYPE FORMAT AGENT

P R E S E N T A T I O N  R E C I T A T I O N  I N S T R U C T O R
HOMEWORK RESPONSE—PACED LEARNER
*~~ SUMMARY OF T E A C H I N G  METHODS FOR SUBJECT M A T T E R  2 , TRACK 2 **
L. E. TYPE FORMAT AGENT

P R E S E N T A T I O N  A D A P T I V E  A D A P T I V E
HOMEWORK A D A P T I V E  L E A R N E R
** SUMMARY OF TEACHING METHODS FOR S U B J E C T  MATTER 2, TRACK 3 **
L. E. TYPE FORMAT AGENT

P R E S E N T A T I O N  A D A P T I V E  A D A P T I V E
HOMEWORK A D A P T I V E  I . E A R N E R
————TEACHING MEiHOD FOR SUBJECT MATTER TYPE 6
FOR N E X T  QUESTIONS R E F E R  TO VI B 3, WORKSHEET IV , TABI.E C
WILL THE T E A C H I N G  METHOD BE D I V E R S I F I E D  FOR SUBJECT MATTER 6 (Y /N ) ? Y
————TEACHING METHOD FOR SUBJECT MATTER TYPE 6 TRACK 1
PLEASE LIST T H E L E A R N I N G  EVENT TYPES TO BE USED (P ,GP ,UP ,D ,CP ,HW )
?
? UP
? D
? N W
‘7

————SUBJECT MATTER TYPE 6 GUIDED P R A C T I C E  T R A C K  1 ————
WHICH FORMAT WILL BE USED ( A F ,RF ,R ,S) ?  H
WHICH AGENT WILL BE USED ( I ,L ) ?  I
————SUBJECT MATTER TYPE 6 UNGUIDED PRACTICE TRACK 1
WHICH FORMAT WILL BE USED ( R ,S)? R
WHICH AGENT WILL BE USED (I ,L) ?  I
————SUBJECT MATTER TYPE 6 DISCUSSION TRACK I
FORMAT IS PREDEFINED AS GROUP INTERACTION
AGENT IS PREDEFINED AS INSTRUCTOR
————SURJECT M&TTF.R TYPE 6 HOMEWORK T R A C K  I

Fig. 8—Continued (page 4 of 6)
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WHICH FORMAT WILL BE USED CAF ,RF ,R ,S)?  RF
AGENT IS P R E D E F I N E D  AS L E A R N E R
————SUBJECT MATTER TYPE 6 REVIEW TRACK 1
WHICH FORMAT WILL BE USED ( A F ,RF ,R ,S,G ) ?  R
WHICH AGENT WILL BE USED ( 1 ,1.)? 1
————SUBJECT MATTER TYPE 6 TEST TRACK I
WHICH FORMAT WILl. BE USED (R ,S)?  S
WHICH AGENT WILL BE USED (I ,L ) ?  L
** SUMMARY OF T E A C H I N G  METHODS FOR SUBJECT MATTER 6 , TRACK 1 *‘
L. E. TYPE FORMAT AGENT

GUIDED PRACTI CE RECITATION INSTRUCTOR
UNGUIDED PRACTICE RECITATION INSTRUCTOR
DISCUSSION GROUP INTERACTION INSTRUCTOR
HOMEWORK RESPONSE—PACED LEARNER
R E V I E W  R E C I T A T I O N  I N S T R U C T O R
TEST SIMPLE L E A R N E R
———— TEACHIN G METHOD FOR SUBJECT MATTER TYPE 6 TRACK 2 — — — —

WILL T R A C K  2 USE THE SAME METHOD AS A P R E V I O U S  T R A C K  ( Y /N ) ?  N
PLEASE LIST THE L E A R N I N G  E V E N T  TYPES TO BE USED ( P ,GP ,UP ,D ,CP ,nW )
? OP
? UP
? D
? HW
9

————SUBJECT MATTER TYPE 6 GUIDED PRACTI~~E T R A C K  2
WHICH FORMAT W ILL BE USED ( A F ,RF ,R ,S)?  AF
WH I CH AGENT W ILL BE USED ( I , L ) ?  L
————SUBJECT MATTER TYPE 6 UNGUIDED PRACTICE TRACK 2
WHICH FORMAT WILL BE USED (H 5)? S
WHICH AGENT WILL BE USED (I ,L~ ? L
————S UBJECT MATTER TYPE 6 DISCUSSION TRACK ~
FORMAT IS  P R E D E F I N E D  AS GROUP I N T E R A C T I O N
AGENT IS PREDEFINED AS INSTRUCTOR
————SUBJECT MATTER TYPE 6 HOMEWORK TRACK 2
WHICH FORMA T WILL BE USED (A F ,RF ,R ,S)? S
AGENT IS P R E D E F I N E D  AS L EA R N E R
————SUBJE CT MATTER TYPE 6 REVIEW TRACK 2
WHICH FORMAT W1LL BE USED ( A F ,RF ,R ,S,G )?  0
A G E N T  IS P R E D E F I N E D  AS I N S T R U C T O R
— — — — S U B J E C T  M A T T E R  T Y P E  6 TEST T R A C K  2
W H I C H  F O R M A T  W i L L  BE USED C R  3 )?  S
WHICH AGENT WILL BE USED (I ,L5? L
~~ SUM M A R Y  OF T E A C H I N G METH ODS FOR SU BJE CT MATTER 6 , TRACK 2 ~~*

L. E. TYPE FORMAT AGENT

GU IDED PRA CTICE A D A P T I V E  L E A R N E R
UNG U IDED PR AC TI CE SIMPLE L E A R N ER
D ISCUSSION C,ROUP I N T E R A C T I O N  I N S T R U C T O R
HOMEWORK SIMPLE L E A R N E R
REVIEW GROUP INTERACTION INSTRUCTOR
TEST SIMPLE LEARNER
————TEACHING METHOD FOR SUBJECT MATTER TYPE 6 TRACK 3
WILL TRACK 3 USE THE SAME METHOD AS A PREVIOUS TRACK (YIN)? Y
W H I C H  T R A C K ?  2
~~ REMINDER OF TEACHING METHOD FOR SUBJECT MATTER TYPE 6, TRACK 7 •

Fig. 8—Continued (page 5 of 6)
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L. E. TYPE FORMAT AGENT

GUIDED PRACTI CE ADAPTIVE LEARNER
UNGUIDED PRACTICE SIMPI .E LEARNER
DISCUSSION GROUP I N T E R A C T I O N  INSTRUCTOR
HOMEWORK S I M P L E  L E A R N E R
R E V I E W  G R O U P  I N T E R A C T I O N  I N S T R U C T O R
TEST S I M P L E  L E A R N E R
DO YOU STILL WANT THAT METHOD (Y/N)? Y
‘~~ S U M M A R Y  OF T E A C H I N G  METHODS FOR SUBJECT MATTER 6 , TRACK 3 ~~
L. E. TYPE FORMAT AGENT

GUIDED PRACTICE ADAPTIVE LEARNER
UNGUIDED PRACTICE SIMPLE LEARNER
LJISCUSSIUN GROUP INTERACTION INSTRUCTOR
ri~~ME WORK SIMPLE L E A R N E R
REVIEW GROUP INTERACTION INSTRUCTOR
TEST SIMPLE LEARNER
———— TEACHING METHOD FOR SUBJECT MATTER TYPE 7
FUR 4EXT QUESTIONS REFER TO VI B 3, WORKSHEET IV , TABLE C
s i :~ THE TEACHING METHOD BE DIVERSIFIED FOR SUBJECT MATTER 7 (Y/N)?N

EASE. l IST THE LEARNING EVENT TYPES TO BE USED (P ,GP ,D ,CP ,HW)
? GP

— — — — U J U J E C T  MA T T E R T Y P E  7 GUIDED PRA CTI CE
W H I C H  F O R M A T  WILL BE USED (AF ,RF ,R ,S) ?  S
~d~~~H AGENT WILL BE USED ( I ,L ) ?  L
— — — — S U B J E C T  M A T T E R  T Y P E  7 TEST
W H I C H  F O R M A T  W i l l .  BE USED ( R , s )?  S
W H ICH AGENT W I L L  BE USED ( I , L ) ?  L
‘~~ S U M M A R Y  OF TE ACH I NG ME THODS FO R SU BJEC T MA T T E R  7, TRA CK 1 ~~
L. t .  TYPE FORMAT AGENT

G U I D E D  P R A C T I C E  S I M P L E  L E A R N E R
TEST S I M P L E  L E A R N E R
‘~~ SUMMA R Y OF T E A C H I N G  ME THOD S FOR SUB JE CT MATTER 7 , T R A C K  2 ~~
U. E. TYPE FORMAT AGENT

GUIDED PRACTICE SIMPL.E LEARNER
TEST SIMPLE L E A R N E R
~~‘ SUMMARY OF TEACHING METHODS FOR SUBJECT MATTER 7,  TRACK 3 **
L. E. TYPE FORMAT AGENT

GUIDED PRACTICE SIMPI.E LEARNER
TEST SIMPLE LEARNER

Fig. 8—Continued (page 6 of 6)
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two and the number’ of student categories defined in the preceding p h ase , and the
ident i f icat ion numbers of ’ student c at& gi)ri es in cacti tr ’ack. Student  Catego ri es ate
id entified by using the category IDs assigned in the preceding p hase and indicated
by the arrow in Fi g. 7. The UI allows the user to list as many ca teg i ) r i e ~ of students
fbi’ each track as he wishes , but it wi l l  not al low th e en t ry  of nur r i bers  that. do not
correspon d to student categor ’ies nor’ of’ t he same category in more than one track.
If the us er - makes a mistake of’ t hese kinds , t he program goes back to the ( l i s t
questio n , “How many  tracks t i - c  in the cow-se ’1’ When the t r a c k s  have been
defined , the UI summarizes the decisions and asks the user’ if he is satisfied wi th
the results. If not , t he sequence goes back to the first t racking question. This is one
instance in which  the program allows correction ofan er - i - or - wi thout  r ern it ia t ion of
the phase.

After the tracks have been defined , if content is diversified , the user specifies
which items of content listed in the “Second Expansion of Training Objectives
( inc luding Tests) ” at the end of Phase 2 (see page 3 of Fig. 6) are ski pped b~’ each
categor ’v of students . An examp le of this interaction is also shown in Fig. 8. When
entr ies  have been comp leted for all categories of students , t he UI summarizes the
r ’esults as shown in the figure. Figure 9 shows how the “Second Exp ansion of
Tr ’aining Objectives ” can be used as a worksheet to guide these decisions.

The user’ now specifies teaching method for’ each subject matter type . A work-
sheet can be used to guide these decisions , as shown in Fig. 10. For the subject
matter type in the course with the smallest type number’ , if t r ’ac k ing has been
chosen , t he user first indicates whether teaching method will  be diver - s i f ted for’ tha t
subject  matter type. 8 If so, he next specifies teaching method for each tr -~t c k.  as
shown on p . 3 of Fig. 8. If teaching method is not diversified for’ a subject matter
type , he spec ifi es teac hi ng met h od for all trac ks at once , as shown on p . 6 of Fig.
8.

To specift teaching method , t he user’ fli’st selects learning event types in the
sequence in which they will  be used to teach each objective 9 wit h this subject matter
type , as shown at the top of p. 3, Fig. 8. The UI displays the allowable entries in
parentheses following the question. The user may list as many of these as he wishes
and may repeat any he desir’es. After the list of learning event types is complete.
the UI requests the teaching format and teachi ng agent for each learning event
type and for each test , review , and criti que that has the given subject matter type -
Again , t he accepta bl e codes are disp layed along with the questions.

The user’ next specifies teaching method for the same subject matter type (‘or
the next track. He max’ , if he wishes , assign the same method as he specified for’
a preceding track , as shown at t h e top of p, 4 of Fig. 8. If he choose s not to do so,
he goes through the same process described above—selecting learning event types
and assigning a teaching format and teaching agent to each type.

After teaching method has been specified for all tracks for the subject matter
type with the lowest type number , the user is asked to define teaching method for’
t he next subject matter type. He may select the same teaching method as he defined
for a previous subject matter type , if he desires , as shown on p . 4 of Fig. 8. If he
makes this choice , the UI recaps the teaching method previously established so that
t he user may decide whether it is appropriate for the subject matter type being

The raso where method diversificat ion has been chosen without tracking is discussed shor t l y .

F;xcept for tosts , r i-v iews , and critiques , which are assumed to represent a single teaching a c t i v i i v
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************************************** *****************************
~~~ ** SE COND E X P A N S I O N  OF T R A I N I N G  O B J E C T I V E L  ( 1 N r ~ U D I N G  TESTS)  ****

O B J E C T I V E  SUBJE CT STU~ rN l ’ ( ‘\IECO RJEs
SE Q N A M E  MATTER S,N I-:.E. S ,l- . 1 . F ,Nl -1, E. F ,L.E.

1 TESTEQP. 1 _  , -

2 TESTEQP . 2 - -

3 U R I 4 5 C H A R  2  - -

URiI 5CHAR 6 -  . ‘ - .

5 SEI9VROUT 7 _ _  

o URN5CHAR 6 ~~~~~~~ —_---  . . - -  -

SiLRVROUT 7 .   ‘ - — —

o TUJIIPRIN 1 -

9 T B S H P R I N  2    - -

7 . .   . -

11 F L T C H K . .  1
12 I N S T A L L .  1   ~~ — — - -

13 REVUE1.. ~~~~~~~~~  - . . , -

114 EXAMI... 6  . . —— - ‘  , -

15 EXAMI.... 7 _~~~~~. .~~ _ 
- _ .  -

16 CRITQ1.. 1 -

Fig. 9—Use of “Second Expansion of Training Oblectives
as worksheet for content diver’siflcation

consi dered. ’° (See the discussion of this point in Opt ion s  f o r  ( ‘uurs c ’ Design , Sec.

If the user’ wants to define a new teaching method for the next subject mat ter-
typ e . the UI again asks whether  teaching method wi l l  be diversified for’ this  subject
matter’ type . The user ’ specifies teaching method , it s befor’e. This pr’ocess is repeated
for’ all subject matter ’ ty pes in the course.

If teaching method is diversified but tr ’acking is not used , t he flj’st step in Phase
-1 is to specif ,v diversification of content (if content is diversified ), rat her ’ than to U
allocate student categories to tracks. Then the user - specifies teaching method for
each subject matter’ type , indicat ing whether te aching  method will  he diversified
(‘or’ each. For’ each subject matter type  for’ which teaching method is diversified , the
user’ a llocates categories of’ students to groups i n much the same manner as they
are a llocated to tracks . An examp le of such an interaction is shown in Fig. 11. p.
1. ( Note that for different subject matter ty pes , d i f ferent  al locations may be spe-
cified, as shown in Fig. 11 , p. - 1.) Once the st u ( h en t  groups have been defined ,
teac hing  method is specified for each group in t he same manner as for tracks ,
diset i ssed earlier.

Un l ike  the case for tr’a cking , if teaching method is not diversified for a part icu .

Iii sonic I i lstIifl res i lie pi’ i v  ious l~ defined teaching method is inconsistent with the siih ji ’ rt mati
t~ pe iiii t, -r i - Tl ~ i t t c i - ~I T ion. fo r -x ii io p li’ w hen the previou s suhiert matter O’ t s - does not incli~ ft . a test

m u  t - ~ i s a i m -  included in I lie subject matter i ~P under c m m t i s i m l i - i - imi ion, Int such an Instani-e . i i i  t im - i  the
- I mini -s not isk ui lii i f a r  the sa ne,- method wi l l  hi’ used is 1 pn’ u- ’~ I m m us suhje ct matter type ni . die r the

user s f m - m i s  a t un ‘V i u s  suhject mat - I ( v S . the t ‘I in lii r him that the ‘‘Teac hing met hod of previous
sit hlu’i-t matter dmmusc n is inc-Ornpuit hIt- ’ and re i tm i - it ’s the m f i u m ’ siiO n

- _ - — —~~~~-_ _ - ~~~~~~~~~~~~~~~ - ,~~~~~~~~~~~~~~~ -“- - — - - --.— ,- --~~~~
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Worksheet

Spec i f y Teaching Method for Subject Matter Types
a

Subject Student Sequence of Learnin~, Event Types with
Matter Categories Teaching Format and Teaching Agent
Type in in Group !
Co urse Tr ack LET/ FMT/AGT LET/ FMT/AGT LET/ FMT/AGT

1 S ,N E . E . ’rNc P fR/I HW/RF/——

F,NE ,E.TNG P /AF/AP HW/AF/——

S ,E.E.TNG Sam e as t rack  2.
& F , E . E . T N C

2 Same as Subject Matter Type 1,

6 S ,N E . E . T N G  GP/R/ I u P / R/ I

H W / R F / — —  R/ R / I  T / S / L

F , N E . E . T N G  GP /AF/L U P / S / L  D I — — ! — —

H W / S / — —  R I G ! — —  T I S I L

S , E . E . T N G  Sam e as t rack  2 .
& F , E . E . T N G

7 All GP/ S/L  T /S /L

aRe fe r  to the “Second Expansion of T ra in ing  Object ives ” to de te rmine
(1) what sub jec t  m a t t e r  types are in the course and (2) which subject
matter types have Reviews and Tests associated with them .

Fig. 10—Example of use of worksheet to guide
specification of teaching method
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**** TEAC H ING METHOD POLICY ***~
THE FOLLOWING SECTION WILL REFER FREQUENTLY TO THE SUBJECT MATTER
TYPE CODES AND THE TEACHING METHOD CODES (REFER TO VI D)

TEACHING tI ETI IO D FOR SUBJECT MATTER TYPE I
FOR NEXT QUESTIONS REFER TO Vi B 3, WORKSHEET IV , TABLE C
WILL THE TEACHING METHOD BE DIVERSIFIED FOR SUBJECT MATTER 1 ( Y / N ) ? Y
HOW MAN Y GRO UP S ARE IN THE COURSE (2 , 3 , OR 4 ) ?  3
PLEASE USE THE CATEGORY ID FRO M THE DESCRIPTION OF STUDENT CATEGORIES
ABOVE TO ANSWER THE NEXT FEW QUESTIONS
WHICH STUDENT CATEGORIES ARE IN GROUP 1
? 1
? 3
9

WHICH STUDENT CATEGORIES ARE IN GROUP 2
9 -)

9

WHICH STUDENT CATEGORIES ARE IN GROUP 3
? 4
9

* * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * *
~~~~~~~~~ SUMMARY OF GROUPING DECISIONS ‘~*~~*

GROUP STUDENT
ID CATEGORY
1 SLOW NON—MALE.

FAST N O N — M A L E . . . .
2 SLOW MALE.. . .
3 FAST MALE.
ARE YOU SATISFIED WITH THIS GROUPING POLICY (Y/N)? Y

TEACHING METHOD FOR SUBJECT MATTER TYPE 1 GROUP
PLEASE LIST ThE LEARNING EVENT TYPES TO BE USED (P, D, CP , I-lw)
? P
? I-LW
? CP
9

——— -SUBJECT MATTER TYPE 1 PRESENTATION GROUP
WHICH FORMAT WILL BE USED (AF , RF ,R ,S ) ?  AF
WHICH AGENT WILL BE USED (AP , I , L ) ?  AP
———-SUBJECT MATTER TYPE 1 HOMEWORK GROUP
WHICH FORMA T WILL BE USED (AF ,RF ,R,S)?  AF
AGENT IS PREDEF INED AS LEARNER
————SUBJECT MATTER TYPE 1 CHECK PRACTICE GROUP
WHICH FORMAT WILL BE USED (R ,S)?  R
WHICH AGENT WILL BE USED (I ,L)?  L
————SUBJECT MATTER TYPE 1 REVIEW GROUP
WHICH FORMA T WILL BE USED (AF ,RF ,R,S,G)?  C
AGENT IS PREDEFINED AS INSTRUCTOR

Fig. 11—Describe teaching policy (grouping ) (page 1 of 6)
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m u  SUt’C1ARY OF l ’l - U \ Cll  INC ME’I’HODS FOR SUBJEC’l’ MATTER 1, GROUP 1 ~~
L. E. TYPE FORMAT AGENT

PRES ENTAT I ON ADAPT 1 yE ADAPTIVE

HOMEWO RK ADAPTIVE LEARNER
CI-IECK PRACTICE EEC I ‘I A! ’  I (iN LEARNER
REVIEW GROUP INTERACT iON INSTRUCTOR
— — — — T E A C H I N G  ME’I’IIO D FOR SU B J E c T  MATTER TYPE 1 GROUP 2
WILL CROU P 2 U S E THE SAME METHOD AS A PREVIOUS GROUP (Y/N)? N
PLEASE LIST THE I . i - : \R N I N C  E V E N t  TYPES TO BE USED (P ,D ,CP , HW )
? P
? BC
‘? CP
9

— — — — S U B J E C T  MATTER TYPE 1 PRESENTATI ON GROUP 2
WHICH FORMA T WILL BE USED (AF ,RF ,R,S)?  S
WHICH AGENT WILL BE USED (I,L ) ?  I
————SUBJECT MATTER TYPE 1 HOMEWORK GROUP 2

~JHI CH FORMA T WILL BE USED (AF , RF , R , S ) ?  1\F
AGENT IS I’RE DEF INED AS LEARNER—— ——S UBJECT MATTER TYPE 1 CHECK PRACTICE GROUP 2
WHICH FORMAT WILL BE USED (R ,S) ?  R
WHICH AGENT WILL BE USED (I ,L ) ?  L
— ———SUBJECT MATTER TYPE 1 REVIEW GROUP 2
WHICH FORMAT WILL BE USED (AF ,RF ,R , S ,G)? S
WHICH AGENT WILL BE USED (I , L ) ?  I
*~‘~ S UMMA RY OF TEACHING METHODS FOR SUBJECT MATTER 1, GROUP 2 **
L. E. TYPE FORMAT AGENT

PRESENTATION S IMPLE INSTRUCTOR
HOMEWORK ADAPTIVE LEARNER
CHECK PRACTICE RECITATION LEARNER
REVIEW SIMPLE INSTRUCTOR
————TEACHING METHOD FOR SUBJECT MATTER TYPE 1 GROUP 3
WILL GROUP 3 USE THE SAME METHOD AS A PREVIOUS GROUP ( Y / N ) ?  N
PLEASE LIST THE LEARNING EVENT TYPES TO BE USED (P,D,CP ,HW)
? P
? HW
? CP
9

————SUBJECT MATTER TYPE 1, PRES ENTATION GROUP 3
WHICH FORMAT WILL BE USED (AF ,RF ,R ,S ) ?  S
WHICH AGENT WILL BE USED (I ,L)?  L
————SUBJECT MATTER TYPE 1 HOMEWO RK GROUP 3
WHICH FORMAT WILL BE USED (AF ,RF ,R,S)? S
AGENT IS PREDEFINED AS LEARNER

Fig. 11—Continued (page 2 of fif 
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————SUBJECT MATTER TYPE 1 CHECK PRACTICE GROUP 3
WHICH FORMAT WiLL BE USED (R ,S)?  S
WHICH AGENT WILL BE USED (I ,L ) ?  L
— - -——SUBJE CT MATTER TYPE 1 REVIEW GROUP 3
WHICH FORMAT WILL BE USED (AF ,RF ,R,S,G)? S
WHICH AGEN T WILL BE USED (I ,L ) ?  L
** SUMMARY OF TEACHING METHODS FOR SUBJECT MATTER 1, GROUP 3 **
L. E. TYPE FORMAT AGENT

PRESENTATION SIMPLE LEARNER
HOMEWORK SIMPLE LEARNER
CHECK PRACTICE SIMPLE LEARNER
REVIEW SIMPLE LEARNER
————TEACHIN G METHOD FOR SUBJECT MATTER TYPE 2
FOR NEXT QUESTIONS REFER TO VI B 3 , WORKSHEET IV , TABLE C
WILL THE SAME METHOD BE USED AS A PREVIOUS SUBJECT MATTER TYPE (YIN)? Y
THE PREVIOUS SUBJECT MATTER TYPE IS 1
~~~~ REMINDER OF TEACHING METHOD FOR SUBJECT MATTER TYPE 1 ****
L. E. TYPE FORMAT AGENT 

GROUP 1 — 

PRESENTATION ADAPTIVE ADAPTIVE
HOMEWORK ADAPTIVE LEARNER
CHECK PRACTICE RECITATION LEARNER
REVIEW GROUP INTE RA CTION INSTRUCTOR 

GROUP 2
PRESENTATION SIMPLE INSTRUCTOR
HOMEWORK ADAPTIVE LEARNER
CHECK PRACTICE RECITATION LEARNER
REVIEW SIMPLE INSTRUCTOR 

GROUP 3 — 

PRESENTATION SIMPLE LEARNER
HOMEWORK SIMPLE LEARNER
CHECK PRACTICE SIMPLE LEARNER
REVIEW SIMPLE LEARNER
DO YOU STILL WANT THAT METHOD ( Y / N ) ?  Y
** SUMMARY OF TEACHING METHODS FOR SUBJECT MATTER 2 , GROUP 1 **
L. E. TYPE FORMAT AGENT

PRESENTAT iON ADAPTIVE ADAPTIVE
HOMEWORK ADAPTIVE LEARNER
CHECK PRACTICE RECITATION LEARNER
REVIEW GROUP INTERACTION INSTRUCTOR

Fig, 11—Continued (page 3 of 6)
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** SUMMA RY OF TEACHING METHODS FOR SUBJECT MATTER 2 , GROUP 2 **
L. E. TYPE FORMAT AGENT

PRESENTATION SIMPLE INSTRUCTOR
HOMEWORK ADAPTIVE LEARNER
CHECK PRACTICE RECITATION LEARNER
REVIEW SIMPLE INSTRUCTOR
** SUMMARY OF TEACHING METHODS FOR SUBJECT MATTER 2, GROUP 3 **
L. E. TYPE FORMAT AGENT

PRESENTATION SIMPLE LEARNER
HOMEWORK SIMPLE LEARNER
CHECK PRACTICE SIMPLE LEARNER
REVIEW S IMPLE LEARNER
————TEACHING METHOD FOR SUBJECT MATTER TYPE 5
FOR NEXT QUESTIONS REFER TO VI B 3 , WORKSHEET IV , TABLE C
WILL THE TEACHING METHOD BE DIVERSIFIED FOR SUBJECT MATTER 5 (Y/N)? N
PLEASE LIST THE LEARNING EVENT TYPES TO BE USED (P ,GP ,UP ,D,CP ,HW)

? GP
? HW
? D
? CP
?
————~UBJECT MATTER TYPE 5 PRESENTATION

4 WHICH FORMAT WILL BE USED (AF ,RF ,R,s)? AF
WHiCH AGENT WiLL BE USED (AP ,I,L )?  I
————SUBJECT MATTER TYPE 5 GUIDED PRACTICE
WH ICH FORMAT WILL BE USED (AF ,RF ,R,S)?  AF
WHICH AGENT WILL BE USED (AP,I,L)?  I
————SUBJECT MATTER TYPE 5 HOMEWORK
WHICH FORMAT WILL BE USED (AF ,RF ,R,S)?  AF
AGENT IS PREDEFINED AS LEARNER
————SUBJECT MATTER TYPE 5 DISCUSSION
FORMAT IS PREDEFINED AS GROUP INTERACTION
AGENT IS PREDEFINED AS INSTRUCTOR
——— —SUBJECT MATTER TYPE 5 CHECK PRACTICE — —— —
WHICH FORMAT WILL BE USED (R ,S)? R
WHICH AGENT WILL BE USED (I ,L)?  L
** SUMMARY OF TEACHING METHODS FOR SUBJECT MATTER 5 **
L. E. TYPE FORMAT AGENT

PRESENTATION ADAPTIVE INSTRUCTOR
GUIDED PRACTICE ADAPTIVE INSTRUCTOR
HOMEWORK ADAPTIVE LEARNER
DISCUSSION GROUP INTERACTION INSTRUCTOR
CHECK PRACTICE RECITATION LEARNER

Fig. 11—Continued (page 4 of 6)
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—— — —TEACHING METHOD FOR SUBJECT MATTER TYPE 6
FOR NEXT QUESTIONS REFER TO VI B 3, WORKSHEET IV , TABLE C
WILL THE TEACHING METHOD BE DIVERSIFIED FOR SUB.JECT MATTER 6 (YIN)? Y
HOW ~L~~Y GROUPS ARE IN THE COURSE (2, 3 , OR 4 ) ?  2
PLEASE USE THE CATEGORY ID FROM THE DESCRIPTION OF STUDENT CATEGORIES
ABOVE TO ANSWER THE NEXT FEW QUESTIONS
WHICH STUDENT CATEGORIES ARE IN GROUP 1
? 1
? 2
9

WHICH STUDENT CATEGORIES ARE IN GROUP 2
? 3
? 4
9

SUMMA RY OF GROUPING DECISIONS ****
GROUP STUDENT
ID CATEGORY
1 SLOW NON—MALE.

SLOW MALE....
2 FAST NON—HALF 

FAST MALE....
ARE YOU SATISFIED WITH THIS GROUPING POLICY ( Y / N ) ?  Y
————TEACHING METHOD FOR SUBJECT MATTER TYPE 6 GROUP
PLEASE LIST THE LEARNING EVENT TYPES TO BE USED (P ,GP ,UP ,D,CP ,HC)
? P
? GP
? UP
? HW
? CP
9

————S UBJECT HATTER TYPE 6 PRESENTATION GROUP
WHICh FORMAT WILL BE USED (AF,RF ,R,S)?  S
WHICH AGENT WILL BE USED (I ,L)?  I
————SUBJECT MATTER TYPE 6 GUIDED PRACTICE GROUP
WHICH FORMAT WILL BE USED (AF ,RF ,R,S)?  S
WHICH AGENT WILL BE USED (I ,L)?  I
————SUBJECT HATTER TYPE 6 UNGUID E D PRACTICE GROUP
WH I CH FORMAT WILL BE USED (R ,S)?  R
WHICH AGENT WILL BE USED (I,L)?  I
————SUBJECT MATTER TYPE 6 HOMEWORK GROUP
WHICH FORMAT WILL BE USED (AF,RF ,R,S)?  AF
AGENT IS PREDEFINED AS LEARNER
————SUBJECT MATTER TYPE 6 CHECK PRACTICE GROUP
WHICH FORMAT WILL BE USED (R ,S)?  R
WHICH AGENT WILL BE USED (I, L)?  I
————SUBJECT MATTER TYPE 6 TEST GROUP
WHICH FORMAT WILL BE USED (R,S)?  R
WHICH AGENT WILL BE USED (I ,L)?  L

Fig. 11—Continued (page 5 of 6)
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** SUMMARY OF TEACHING METHODS FOR SUBJECT MATTER 6 , GROUP 1 **
L. E. TYPE FORMAT AG ENT

!‘RI-SENTATION SIMPLE INSTRUCTOR
GUIDED PRACTICE SIMPLE INSTRUCTOR
UNGUIDED PRACTICE RECITATION INSTRUCTOR
HOMEWORK ADAPTIVE LEARNER
CHECK PRACTICE RECITATION INSTRUCTOR
TEST RECITATION LEARNER
————TEACHING METhOD FOR SUBJECT MATTER TYPE 6 GROUP 2
W I L L  GROUP 2 USE THE SANE METHOD AS A PREVIOUS GROUP (Y/N)? N
PLEAS E LIST ThE LEARNING EVENT T”PES TO BE USED (P ,GP ,UP ,D ,CP ,HW)
? P
? HW
? CP
9

————SUBJECT MATTER TYPE 6 PRESENTATION GROUP 2
WI-ItCH FORMAT WILL BE USED (AF ,RF ,R,S) ?  AF
WHICH AGENT WILL BE USED (AP ,I,L) ?  L
————SUBJECT MATTER TYPE 6 HOMEWORK GROUP 2
WHICH FORMAT WILL BE USED (AF ,RF ,R,S)? AF
AGENT IS PRE DEFINED AS LEARNER
————SUBJECT MATTER TYPE 6 CHECK PRACTICE GROUP 2
WHICH FORMAT WILL BE USED (R,S)?  R
WHICH AGENT WILL BE USED (I,L)?  L
————SUBJECT MATTER TYPE 6 TEST GROUP 2
WHICH FORMAT WILL BE USED (R,S)? R
WHICH AGENT WILL BE USED (I,L) ?  L
** SUMMARY OF TEACHING METHODS FOR SUBJECT HATTER 6 , GROUP 2 ~ *
L. E. TYPE FORMAT AGENT

PRESENTAT ION ADAPTIVE LEARNER
HOMEWORK ADAPTIVE LEARNER
CHECK P RACTICE RECITATION LEARNER
TEST RECITATION LEARNER

Fi g. 11—Continued (page 6 of 6

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .- - - - -~~~ -~~~
-

~~~~
-

~~~-- _ ‘ ._-- —~~--—- - - — — .



34

lar subject matter  type , t he [I assumes that all students are in a single group
taught b~ the same teaching method , as shown in Fig. 11, p. 4. (Recall that in the
case of tracking, students remain in separate tracks , even when they are all taught
by the same method.) If neither tracking not ’ method diversification is chosen , the
user specifies teaching method for each subject matter type for all students at once.

The final step in Phase 4 is carried out entirely by the program. It is to associate
the specifications of con tent d ive rsifi cation , tracking or group ing, and teaching
method with the approp ri ate en tries in t he “Second Expansion of Training Objec-
lives (including Tests)” to create a “Final List of Learning Events. ” The program
expands each objective (except tests, reviews , and critiques ) into a sequence of
learning events, with one learning event for each learning event type for each
group or track eligible to take the objective—i.e., not excluded by the decisions on
content diversification. Reviews , tests, and criti ques are converted one-for-one into
learning event s ,  This expanded list is displayed for the user. Figu re 12a shows
portions of the expansion associated with Fig. 8; Fig. 12b shows a similar expansion
for Fig. 11.

~~~~~ FINAL LIST OF LEARNiNG EVENTS ~~~~~ 
L E A R N ING EVENTS — — S T U D E N T  C A T E G O R I E S — —

L.E. SUBJ L. E. TCHG TCHG SLOW SLOW FAST FAST
N U M  NAM E MATR TYPE FORM AGENT N O — E  E .E.  NO — E E.E. 

T R A C K  I
I TESTEQP . 1 P B I X
2 HW RF L X
3 TESTEQP. 2 P R I X
U HW RF L X
5 U R N 5 C H A R  2 P B I X
6 HW RF L X
7 LJRN5CHAR 6 GP R I X
8 UP x I X
9 D G I X
10 HW RF L X
11 SERVROUT 7 GP S L X
12 URN5CHAB 6 GP R I
13 UP R I X

D G I X
15 I-lW RF L X
16 S E R V R O U T  7 GP S L X
17 TB SH P BIN I P R I X

HW RE L X
19 TBSt - IP R IN 2 P R I X
20 11W HF L X
21 TB SH U RN 5 7 GP S L X
22 FLTCHK.. 1 P H I X
23 HW HF L X
2L4 INSTALL. I P H I X
25 HW RF L X
?6 REVUEI.. 6 H R I X
27 EXAM 1.. .  6 T S L X
28 EXAMI... 7 T S L X
29 CRITQI... I C G I X

Fig. 12a—Final list of learning events for Fig. 8 (page 1 of 2)
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— T R A C K 2  —

£4 30 TEST EQP . 1 P AF A? X
31 N W AF I. X
32 TESTEQP. ? P AF AP
33 NW A F 1~ X
314 U R N 5 C H A H  7 P AF AP
35 N W AF L X
36 UHN5CHAH 6 CF AF

140 SERVROUT 7 OP S I X
4 1 U R N 5 C H A R  6 OP A F L X
442 UP S I X
143 D 0 I X
44 44 N W S I X
145 SERVROUT 7 OP S 1. X
446 TBSI -I P H I N  1 P AF
447 NW AF L X
148 TBSHPRIN 2 P AF AP X
49 HW AF L x
50 TBS H U HN 5 7 OP S I, X
51 FLTCHK . .  1 P AF AP X
52 NW AF L X
53 INSTALL. 1 P AF AP X

- )  514 NW AF L X
55 EXAM1... 6 T S L X
56 EXAM 1. . .  7 T S L X
57 CRITQ1.. 1 C 0 I X 

TRAC K 3
58 TES TEQP .  2 p AF AP X
59 HU AF L X
60 U R N 5 C H A R  2 P AF A? X X
61 HW AF 1. X X
62 URNSCHAB 6 GP AF L X X
63 UP S L X X
64 D G I X X
65 N W S I X
66 SERVHOUT 7 OP S L X
67 URN5CHAR 6 GP AF I X X
68 UP S L X
69 D 0 1 X X
70 NW S I. X X
7-1 SERVHOUT 7 OP S L X X
72 TBSHPRIN 1 P AF A ? X X
73 N W AF 1~ X X
714 TBSHPRIN 2 P AF AP X X
75 NW AF I. X X
76 TBSHU RN 5 7 OP S L X X
77 FLTCHK .I . I P AF AP X X
78 NW AF L X X
79 INSTALL. I P AF AP X X
80 NW AF L X X
81 HEVUEI.. 6 R 0 I X
82 EXAM1... 6 T S L X X
83 E X A M 1 . . .  7 T S I. X X
814 CRI TQ 1. .  1 C 0 1 X X

Fig. 12a—Continued (page 2 of 2)
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* * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
***~ FINAL LIST OF LEARN ING EVENTS **** 

LEARNING EVENTS ——STUDENT CATEGORIES——
L . E .  SUBJ L. F .  TCHG TCHG SLOW SLOW FAST FAST
NUM NAME MATR TYPE FORM AGENT NO—H MALE NO—H MALE

1 O R I E N T . .  6 P S I X X
2 GP S I K X
3 UP R I X X
4 11W AF L X X
S Cl’ R I X X
6 O R I E N T . .  6 P AF L K X
7 14W AF L X X
8 CP R L X X
9 ORIENT.. 1 P AF AP X X
10 11W AF L X X
11 CP R L X X
12 ORIENT.. 1 P S I X
13 11w AF L X
14 CP R L X
15 O R I E N T . .  1 P S L X
16 14W S L X
17 CP S L X
18 AN / U RN5.  2 p AF AP X X
19 I-l W AF L X X
20 CP R L K X
21 AN/U RN 5 .  2 P S I X
22 11W AF L X
23 CP R L X
24 A N / U R Nj .  2 P S L X
25 11W S L X
26 CP S L X
27 AN/URN5. 5 P AF I X K X X
28 OP AF I X X X X
29 HW AF L X X X X
30 D C I X X X X
31 CP R L X X X X
32 REVIEW1. 1 R C I X X
33 REVIEW 1. 1 R S I X
34 REVIEW1. 1 R S L x
35 REVIEW 1. 2 R G I K K
36 REVIEW 1. 2 R S I X
37 REVIEW 1. 2 R S L x
38 EXAN1 ... 6 T R L X X
39 EXAM1... 6 T R L X X

Fig. 12b—Final list of learning events for Fig. 11
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T h e  “F ina l  List t i f  Lea i -n ing  Events ” should be saved for - n i t -  in the  n ext
two p hases. It may be used as a workshee t . if ’de sired ; in t ha t  ev ent . t h e  user ~) ouid
double si)acc’ the  p r i n t i n g ’ for  th is  repor t  im m edi ate l y  afler the 10 he i~ p i - in t ed .  ‘fo
con serve spac~’. figures in this repor t have riot 1)eefl double spa -t ’l I

I )ES CHI BE TEST DETA ilS—PHASE 5

If ’ tests  a r e  included in the cout-se plan , specifics of ’ the i r  ef1~ ct~ a t - ’ described
l i t -c t . . Fi t -s t . the user indicates how fitilur’es are dis t r ibuted  among ~l udent (~ i t  t ’~i

ries , it ’ such categories were established in Phase 3, Desert he Sludei i  t Popii In ( t o r t
and (‘on r,se Di t- r ’i- s t f r t ’a t i o n .  He does th i s  by en te r ing  the  propo rtion of all  f~ti hi n g
students t h a t  may be expected to come h orn each student categ OrY. .-\ T4-t 1 ( ’~ of ~.u c i i
en t r i e s  is shown in Fig. 13. N ote  that the t ’l  asks fbr entries for’ one less than t lie
number  of categories to insure that the sum is l Ot )  percent.  Note also t hat  the  i~i-r
may ~~~~~ h i s  entries if ’ he is not sat i sfIed wi th  the  result di sp la~ i’d b the  1 ’ I . ’

Next , the UI disp la\ - s each test in the course , referr ing to the ‘‘Fi na l  Li~ i I t

Le~t r ’n in ~ Events produced at t h e  end of ’ the pr eceding p hase . and aski~ the  u~c’r-
to ind ica te  wltethei’ there wil l  be fhiiures (if there ar - c (hilun-es in t h i -  ci ‘U l ’ st-

recycles if ’ there are recycles in the course associated w i t h  the  1i’~ t h i l t - i t ’
recycles, the user enters the percent of passing students that  wi l l  n’ ecvcie f r o m  t h i s
test and the number  of the learning event to which tht-v go back .  T h e  u~~- i - should
he su i t ’  to i d e n t i f y  at least one test as fh i l able  for  each category of ~t w i t - n i  from

which Eiilur’es may come; otherwise the RUM wil l  be unable  to produ i the  o~ t ’ n a l f
t h i l u r e  l a t e  specif ied.  Fi gure 14 illustrates tile use of the “Fin al Li~.t of’ L e a r n i n g
Events’ as a ~vorks }it’et to guide these decisions.

DESCRIBE RESOURCES—PHASE 6

Overv iew

in this phase the user allocates I’esOUt-ces to learning events.  i ’ i i ’ ~ t . he ; I I ~~n~
specia l resources to learning events w i th  subject matter type 7 or greater.  Next . he
ahl ocat  c’s non-special resources (instructor’s , eva luators , moni tors , f i t c i l i t  it ’s . m i d  i,i -

and recording ha rdware )  in a ser ies  of’ in teract ions w i t h  the program.  i h e L I
di splays the r esult of the assignment of each type of resource if t he  user w t she ~
.-\fler all assignments have l)een made, the  UI r ’ecap it ci hates them in a “Tot a I

rct’ Assignment Repon’t.” At th i s  point , the user may add or’ delete i c ’ ~~ i i i  n’ ce~
It) or from any l e a r n ing  event he wishes.

I In ~OflT( ’ I r 1 ~~t. Ini I ’~ . ihi~ OIl l. I IUII. could 11- . t II the ,u.~ IgnTTu ’nl u t  LI Ih II I-  r~t tu - ~ t hat I l l -  inupI~~ ii Iu-
t~i ( t i H .  Tui i f t u~t ta iu ’ , 

~I i l I r II)su’ t hat ~t uu h’nn. t i e  hi u,ken Into three CrI I I i i l~ : ~ III\u I Ia - i c -  lit , a’. a~!_ t’
711 t l l ’ r t i -n i  . m d  t i — i  i - u  pel’cent I i’IUF II I I . I - . t a t - t i t e r . t t i i i t  t i l t ’  I IV I I J I I  r i t e -  I IH.Ii l itt ’,’ tar t i l t ’  (OUT ~~ - ~— 211

I I  I I l l - it t i l t ’  u~u’r Wi,’ll’ III I’ T I  i f lh i it (.’ 1 1 . 1 1  9 i i - i - ~ ‘Ill O t t  It~ t . i i t u t t ’i’ ai t’  ac u t i t i t u i l  t i i i  hv I l~ - si ut ~rmip.
ill. a I l i t i t i  nu’ ifl t hat I S pe rce nt it I lit l i la I “ I 1011 111 loplIlilt i(tf l  i ti lt I i  ii,. OIl  - 20 iS - ii 111 I II  t a T T l e -

ti’i,nt t he 51110 gI’OtI ) . Bitt t h i s  is I TT l Il l I .SI I I I I . , Iii - t - ,~ 1 151 unIv i5 pe’ l’ce.’nt II I 11.11 si ude’nt IIIt IIlIi ltiOfl Is ITT t he’
~ l1l\t .itIuIi I

‘File’ RI ‘~t ct- it ~.i i ii i ) p € ’ T i l t ( ’  In  such 1 s I i l 1 . I I  OTT .  hut  it w i t h  h im lirlIlli l l’ l i i  II c l i i  III - i t t -  Ic , - r.iII
s 1 im i i t im ’ i l Ti) avoid t h i s  ,i- l)hlIt’fl i. c lit’t’k Ill’ f . i i tu i ’t’ (histr ihut lof l  f i r  i~i iT i si~~ii~T 1 1 \  I I l . i l ) T C  i -T i i i - r l T l ~ Ii .

1’. ( I  I t T T f I O ci I1i~ liii’ et - uieh ue_ -t of - Iii’ I iV t ’ r ~ II - I III T I  - I _ i l  I - l iii the 1- l i - t ’ f l T  III 1; 1111111  -~ aro ma ni - I I r (iv a

gRIll (- .Ii cg l l r v l  w i t h  t i lt ’ It’t’(’e ’flt It S i i i u t I ’ t l I s  i i i  t hat i- a l t - g un to  T i l . I k I ’  su i t ’  11.11 t t o ’ t t ’  10 t T T I I 1 i t ~ll

st ud -Il l to mike ’  up the t a t i u t u -  I I t t ’  5 1 1 1 1 1

-—- 
~~~~~~ -‘- ---~~ - —~~-~~~ -~~ —- -— -- -‘— _ _ _
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~~~~ F A I L U R E  DI ST SIB UTI u N ~~‘**
PLEASE ENTER T H E  E H A C T 1 -j NA ~ P0R T~~ui~ OF THE COURSE FA II .IJRES rO NT }IBUTED
BY EA CH ST UDENT CATE GO R Y ( R E F E R  TO V I I  A 1 )
CAT EJORY PERCEN T

SL O W  N U N — E . E T N O .  ? 50
SLOW E.E.T~ O. ? 30
FAST N O N — E . E . T N O .  ? 10

~~~~~ DISTRIBUTION OF FAILURES SUMMARY ~~~~
S T U D E N T  C A T E G O R Y  P E R C E N T A G E  OF F A I L U R E S

SLOW NON—E.E.TNU. 50
SLOW E . E . TN U .  30
FAST NON—E .E .TNG. 10
FAST E.E.TNO. 10
ARE YOU SATISFIED WITH THIS DISTRIBUTION (Y/N)? Y

~~~~~ TEST FAIL U RE S, R E C Y C L E  POiNT S ***~
R E F E R  TO VII  A 2 (F A IL UR E S ) ,  VI I B , V I I  B 1 ,2 (RECYCLES) 

EXA M1... TRACK 1 L,.E.NUM ?~ 
WILL THERE BE FAIL URES (Y/N)? Y
W I L L  THERE BE R ECYCLE S ( Y I N ) ?  Y
WHAT P E R C E N T  R E C Y C L E  FR OM THIS E X A M ? 20
RECYCLE TO I.. E. M U M ?  5 

E X A M 1. . .  TRACK 2 1 . E . N U M  56 
WILL T H E R E  BE F A I L U R E S  ( Y I N ) ?  Y
WILL T H E R E  BE RECY CLE S (YIN)? Y
WHAT PER CENT RE CY CLE FR OM THIS E X A M  ? 5
R E C Y C L E  TO I. E. N U M ?  344 

EXAM I . . .  TRACK 3 ~.E.MUM 83 
1~1~~L THERE BE FAILURES (Y/N)? Y
W I L L  T H E R E  BE RE CYCLES (YIN)? Y
WHAT PERCENT RE CYCLE FROM THIS EXAM ? 5
RECYCL E TO I. S. NUM? 60

Fig. 13—Describe test details

Discussion

The firs t  interaction in this phase i 5 the coll ect ion of spec i a l resources to be
issignt’d to lear ’ning events wi th  subject matter type 7 , 8, 9, or 10. As shown in Fig.
15 , the UI prompts the user’ by disp laying each such learning event in sequence ,
along with its sequence number from the “Final List of Learning Events , ” asking
the user to list special resources for each in turn. Fi gure 16 shows how the “Final
Li s t of Lear ’ning Events” may be used as a worksheet to hel p guide these decisions.

The total number of resources of all kinds that may be entered in the UI may
not exceed 31. Since the user will probably want to consider resources other than
special resources, such as instructors and classrooms, he will usually want to enter
fewer than 31 special resources at this point. As many resources as desired (up to
3fl or none may be entered for each learning event, To enter no resources for a
learning event , simply respond to the first ? with a carriage return.

In contrast to codes for objectives , the LI recognizes resources onl y on the basis
of the’ codes that designate them , not on the basis of the sequence in whi ch they
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~~~~ SPrC IAL RESOURCrS ASSIGNM ENt ‘‘‘PLEA Sr NAME SPECIAL RESOUFt Ci’L; FOR SuHJ~,cr - 1 - ’i - j - - J - E R  - r - t’~~; 7 — 1 0
L.E~ N~ 1 S.M.TIPE

11 7
? A N U R N 5
? 1’SNHl
7 ‘i’SNR2
? S I U - ~E. N
a

16 7
? A N U F I N 5
? 1SN R 1
? t0C1R 2
7 SIGGEN
a

21 7
? AN Uu ~,-? T S N R 1
? r R 2
? s t O  , C . N
a

28 7
? A~i~~n N 5
? T~; N R 1
? TSNCI 2
? SIG 1 -. N
a

i i :  7
? A ’ , u i ( ’m 1
? f.;:D-i l
? ~SN~ 2? SII;IJ E: N
a

? AN URN5
? T S N R 1
? T S N R 2

SIGGEN
a

50 7
? A N U R N 5
? T S N R 1
? TSNR2
? SIOGE N
a

56 7
A N U R N 5

? T S N R 1
? T S N R 2
? SIIJGEN
a
66 7

? A N U R N 5
? T S N R 1
? T S N R 2
? S I G G E N

Fig. 15—Describe t’esou ir’ces (page 1 of 7
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71 7
? A N U R N 5
? T S N R 1
? T S N H 2
? S I G G E N
a

76 7
? A N U R N 5
? T S N R 1
? TSNR2
? S I G G E N
a

83 7
? A N U R N 5
? T S N R 1
? TSNR2
? SIGGEN
‘7

DO YOU WISH TO SEE THE ASSIGNMENT (Y/N)? Y
II * * *I* * * * * *I  I* I I* *I I* * * * *I
‘i” SPECIAL RESOURCES ‘i” 

LEARNIN G EVENTS STUD.CAT. — —RESO URCES—
L.E S M L.E TCHG TCH G SL SL F’S F’S
NUN NAME TYP TYP i’ORM AGENT NE E NE E NAME

T R A C K  1
11 SERVROUT 7 GP S L X A N U I R N 5

T S N R 1
T S N R 2
S I G G E N

1 6 S E R V R O U T  OP S L X ANW 4N5
T S N R 1

• TSNR2
S i C - ;  EN

21 TBSHURN5 7 OP S L Y~ A N UR N5
T S N R 1

S N R 2

28 E X A M 1 . . .  7 T S L Y A N U ’-~~5
TSN~~1T SN ”  - -

SIGOEN

~

A ’ . 2
440 SERV HOUT 7 OP S L A N U ’ . ’I ’

- - \ R 2
S’S. — ,’

445 SE1~V R OUT 7 OP S L A N j H N S
NR1

-
- N R 2

SIG N
50 T E i S H U R N 5  7 UP S I. k A N U - N 5

N S I
TSNH 2

56 E X A M 1 .  .. 7 T S L

SIG ,~ N

J-”ig. I .~m — ( ( m l  iriued - 2 i t
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— TRACK 3 —
ôb SERVROUT 7 GP S L X X ANURN5

TSNR 1
TSNR2
SIGGEN

71 SERVROUT 7 OP S L X X ANU RN 5
TS N R 1
TSNR2
SIGGEN

76 TBSHURN5 7 OP S L X X A N URN 5
TSNR1
TSNR2
SIGGEN

83 EXAM)... 7 T S L X X AN IJRN5
TSNR 1
TSNR2
SIGOEN

WOULD YOU LIKE TO SEE THE RESOURCE ASSIGNMENT POLICY CODES (Y/N)? Y

**I~ R E S O U R C E  ASSIGNMENT POLICY CODES *11* (REFER TO VIII B)
W — WHOLE COURSE
B — BLOCK
SM — SUBJECT MATTER TYPE
L ET — L E A R N I NG EVEN T T Y PE
T — T R ACK
SMLE — SUBJ. MATTER AND LEARNING EVENT TYPE
SMOT — SUBJ . MATTER AND STUDENT GROUP/TRACK
SMLS — SU B J .  M A T T E R , L E A R N I N G  E V E N T  TYPE , A N D  STUDENT GROUP/TRACK
L E — I N D I V I D U A L L E A R N I NG E V E N T
N — N O N E

‘“ IDENTIFYING INSTRUCTOR TYPES 1*5* ( R E F E R  TO V I I I  C)
ASSIGN RESOURCE BY (W, B, SM , T, SHL. E , S1’fGT, SMLS , L E ) ?  W••~ EN T RY MUST BE MADE FOR EVERY PROMPT
PLEASE NAME THE RESOURCE? INSTRCTR
DO YOU WISH TO SEE THE ASSIGNMENT (Y/N)? N

•“ IDENTIFYING EVALUATORS ““ ( R E F E R  TO V I I I  D)
ASS IGN RESOURCE BY (W , B, SM , T , SMLE , SN OT , SMLS , LE , N ) ?  SM LE
PLEASE NAME THE RESOURCE FOR EACH SUBJ . MATTER TYPE AND
L E A R N I NG E V E N T  T Y P E
SUBJECT L E A R N I N G
MA TTER EVE NT
TYPE TYPE RESOURCE

1 CRITIQUE 7 EVALUAT R
6 TEST 7
7 TEST ? E V A L U A T R

Fig. 15—Continued (page 3 of 71
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DO YOU WISH TO SEE THE ASSIGNMENT (Y/N)? Y

“‘‘ EVALUATOR ASSIGNMENT ~ ‘‘ LEARNING EVENTS STUD.CAT. — —RESOURCES—
L . E  S N L . E  TCHG TC H G SL SL F’S PS
M U M  N A M E  T Y P  TYP FORM AGENT t I E  E NE E N A M E

T R A C K  1
28 EXAM 1 . .. 7 T S L X E V A L U A T R
2 9 C S I T Q 1.  . 1 C 0 I X EVALUATR

T R A C K  2
56 EXAM)... 7 1 S L X E V A L U A T R
57 C R I T Q 1.  . 1 C 0 I X E V A L U A T R

TRACK 3
83 E X A M ) . . .  7 T S L X X E V A L U A T R
844 C R I T Q 1 . .  1 C 0 I X X E V A L U A T H

* ****************************,
‘**‘ I D E N T I F Y I N G  M O N I T O H 3  ~~~~~~ (REFER TO V I I I  E )
ASSIGN m~E S O U F m C E  BY ( W , ii , ES , T , SALE , SMUT , SMLS , LE , N ) ?
P L~,A SE N A M E  THE R E S O U R C E  FOR E A C H  SUbJ. MAT-rER TYPE
L E A R N I N G  E V E N T  T Y P E , A N D  T R A C K
SUBJEC T L E A R N I N G
MATTER EVENT SL St. ES VS
TYPE TRACK TYPE NE E NE E R E S O U R C E

— 
1 2 PRES. X ? RM2.MO N
1 3 PRES . X X ? RM3 .MON
2 2 PRES. X ?
2 3 PRES . X X 7 RM3 .t’ION
6 1 TEST X ? I N S T R C T H
6 2 GU.PR . X ? RM2.MO N
6 2 UNG .P . X ?
6 2 TEST X 7 ? M 2 . M O N
6 3 OU .PR . X X 7 RM 3 .MON
6 3 U t~d .P. X X 7 RM3 .MON
6 3 TEST X X ? HM 3 .MON
7 1 GU.PR . X ? LAB .MON
7 1 ‘~‘EST X ?
7 2 G’J .PR . X ? LAB .MON
7 2 TEST X 7
7 3 CU .PR. X X ? LA B .M ON
7 ~ TEST X X ?

DO YOU WISH TO SEE THE ASSIGNMENT (Y/N)? Y

‘i” MONITOR ASSIGNMENT ~~‘~~‘ 
LEARNING EVENTS STUD.CAT. — —RESOURCES—

S N L.E TCHG TCHG SL SL FS
N U M  NAME TYP TYP FORM A G E N T NE E NE E N A M E

T R A C K  1
1 TESTEQP. 1 P R I X INSTRCTR
3 TESTEQP. 2 P R I
5 U RN 5CH A R 2 P R 1 X I N S T R C T R
7 U R N SC H A R  6 OP R I X INSTRCTR
8 U R N 5C H A R  6 UP R I X IN S T R C T R
9 URN 5CHAR 6 D 0 I X INSTRCTR

11 SERVROUT 7 GP S L X LAB .MON
12 U R N 5 C H A R  6 GP R I X IN S T R C T R
13 URN 5CHAR 6 UP R I X I N S T R C T R
144 URN5CHAR 6 D 0 I X INSTRCTR
16 S E R V R O U T  7 GP S L X L A B . M O N
17 TBSHPRIN 1 P R I X INSTRCTR

Fi g. 15—Continued (page 4 of 71
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19 T6SHPRIN 2 P B I X INSTFCTH
21 TBSHURNS 7 OP S L X L A B . M O N
22 ELTCHK . . 1 P H I X INSTRCTH
24  INSTALL. 1 P H I X INSTRCTR
?o R E V U E 1 .  . 6 H H I X I N S T R C T R
27 EXAM 1 .. . 6 T S L X INSTRCTH
29 C R I T Q 1 . .  1 C U I X I N S T H C T R

T R A C K  2
30 TESTEQP . 1 P Al” AP X
32 TESTEQP. 2 P A F  A P
34 U R N 5 C H A R  2 P AF AP X R M 2 . M O N
36 U H N 5 C H A R  6 OP AF L X RM2 .MON
37 U H N 5 C I t A R  D UP S L X R M 2 . M O N
38 U R N 5 C H A R  6 D U I X I N S T R C T R
40 S E R V R O U T  7 G m ” S L X L A B . M O N
44 1 U R N S C H A R  6 U p  A l” L X R M 2 . M O N
42 URN 5CHAR 6 UP S L
44 3 U R N 5 C H A R  6 D 0 I X I N S T R C T H
445 SERVROUT 7 UP S L
46 TBSHPHIN 1 P AF

THSHPHIN 2 P AF
50 T B S H U H N S  7 OP S L X L A B . M O N
51 F L T C H K .  . 1 P AF AP X R M 2 . M O N
53 I N S T A L L .  1 P AF AP X R M 2 . M O N
55 EXAM 1 . .. 6 T S L X RM2.MO N
57 CRITQ1.. 1 C U I X INSTRCTR

T R A C K  3
58 T E S T E Q P .  2 P Ak ” A P  X k : - 1 3 .M O N
60 URN5 CHA H 2 P At’ AP X X RM3.MON
62 U R N 5 C H A H  6 OP A F L X X HM 3 .MON
63 URN 5CHA R 6 UP S L X X RM3. -UN

UHNS CFIAR 6 D U I X X INSTRCTR
66 SERVROUT 7 UP 3 L
67 URNS CHAR 6 OP AF L X X 5M3 .MON
68 URN5C HAR 6 UP S L X X RM 3 .MON
69 URN 5CHAR 5 D C I X X INSTRCTR
71 SERVROI J T 7 OP S L X X LAB.M ON
72 TBSHPRIN 1 P AF AP X X R M 3 . M O N
744 TBSHPISIN 2 P AF AP X X RM3 .MON
76 T B S H U R N 5 7 UP S L X X L A B . M O N
77 F L T C H K . .  1 P AF AP X X RM 3 . M O N
79 INSTALL. 1 P AF AP X X RM3 .MON
81 R E V U E 1 . .  6 H U I X I N S T R C T R
82 E X A M 1 .  .. 6 T S L X X R M 3 . M O N
84 C R I T Q 1 . .  1 C C I X X I N S T R C T R

Fig. 15—Continued (page 5 of 7)
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‘~~~~ ‘ I D E N T I F Y I N G  F A C I L I T I E S  ‘‘‘‘ ( h - . V V I 4  TO V I I I  k ’ )
A S S I G N  R E S O U R C E  BY ( W , B , SM , I , 5 M E V , ; E ; F , SML S , LV , N ) ?  SIlLS
P L E A S E  N A M E  T U E N E S D U E C E  F OR i - A C D  S UB J .  M A T T E R  T Y r ~ .
L E A R N I N G  E V E N T  T Y P E , , N D  T R A C K
SUBJECT L E A R ’ 4 1 N 0
M A T T E R  E V E N ~ “. SE ES VS
T Y P E  T R A C K  T Y P E  NE V NE E R E S O U R C E

1 1 PRES X ? ROOM )
1 1 CHITQ . X ? R JU:1 1
1 2 PRES. X 7 P00112
1 2 CRITQ. X 7 -tDu t l 2
1 3 PHES. X X ? HJOM3
1 3 CRITQ. X X ? ROOM3
2 1 PHES. X ? HOOM 1
2 2 PHES . X ? ROOM2
2 3 P R E S .  X X ? R O O M 3
6 1 GU.P r1 . X 7 ROOM 1
6 1 U N G . P .  X 7 ROOM 1

1 DISC. X ? ROOM )
6 1 R E V I E W  X ? R OOM 1
6 1 TEST X ? ROOM I
6 2 JU. PH. X 7 HOOM2
6 2 UNG.P. X 7 ROOM2
6 2 OISC. X 7 ROOM2
6 2 TEST X 7 ROOM2
6 3 G U . P H .  X X 7 R-50M 3
6 3 U NU .P. X X 7 HOOM 3
6 3 DISC. X X 7 R OOM3
6 ~ REV IEW X X 7 R00M3
6 3 TEST K 7 HQOM3
7 1 GU.PR . X ? LAB
7 1 TEST X ? LAB
7 2 3 U . P H .  X 7 LAB
7 2 TEST X ? L A B
7 3 GU.PH . X X 7 LAB
7 3 TEST X X 7 L A B

DO YOU ~ISH To SEE THE A S S I G N M E N T  ( Y / N ) ?  N

* 5 5*  ID b r~T I F Y I N U  M E D I A  a’’’
WOULD YOU LIKE TO SEE THE CODES FOR ‘IEDIA RESOURCES (Y/N)? Y 

CODES FOR M E D I A  RES OU R C E S  
R E F E R TO V I I I  0, VIII 0 1 , 2 , W O R K S H E E T  V )
A - A U D I O
SV — STILL VISUAL (INCLUDES BOOKS , W O R K B O OKS , ETC.)
MV — MOTION V I S U A L
AMV — AUDIO—MOTION VISUAL
ASV — AUDIO—STILL VISUAL
AT — A U D I O  ,~I T i  T Y P E
T — T E L E T Y P E

Fig. 15—Continued (page 6 of 71 
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‘i” IDENTIFYING INSTRUCTOR SUPPORT MEDIA “ ( R E F E R  TO V I I I  0 1 B )
ASS IGN R E S O U R C E  BY ( W , B , SM , LET , T, SML E , SMGT , SMLS , LV , N)? LET
PLEASE ENTER THE RESOURCE FOR E A C H  L E A R N I N G  E V E N T  T Y P E
L E A R N I N G
E V E N T
TYPE R E S O U R C E

P R E S E N T A TION 7 I .SV
GUID. PRACT . ?
U N G U .  P R A C T .  ?
DISCUSSION ? I . S V
REVIEW ? I.SV
CRITIQUE ?

DO YOU WISH TO SEE THE ASSIGNMENT (1/N)? N
*1 *1 * *1*1 *1 I** ** *  * * * * * * * * * ** * *  N,* *  * * *  ** *I  **
~~~“ IDENTIFYING LEARNER SUPPORT MEDIA “*‘ ( R E F E R  TO V I I I  0 1 A )
ASSIGN R E S O U R C E  BY (W , B, SM , LET , T, SMLE , SN OT , SMLS , LV , N ) ?  SMLS
PLEASE N A M E  THE R E S O U R C E  FOR EACH SUBJ . M A T T E R  T Y P E
L E A R N I N G  E V E N T  TYPE , A N D  TRACK
S U B J E C T  L E A R N I N G
M A T T E R  E V E N T  SL SL PS FS
T Y P E  T R A C K  TYPE NE E NE E R E S O U R C E

1 1 HMWK . X ? L.ASV
1 2 HMWK. X ? L.SV
1 3 HMWK. X X ? L.SV
2 1 HMWK. X ? L.ASV
2 2 HMWK. X ? L.SV
2 3 H M W K .  X X ? L .SV
6 1 H M W K .  X ? L .A S V
6 1 TEST X ? L.SV
6 2 GU .PR. X ? L.SV
6 2 WVG.P. X
6 2 HMWK. X ? L.SV
6 2 TEST X ? L.SV
6 3 CU.PR. X X ? L.SV
6 3 UNG .P. X X ?
6 3 HMWK. X X ? L.SV
6 3 TEST X X ? L . S V
7 1 GU .PR. X 7 L.SV
7 1 TEST X ? L.SV
7 2 GU.PR. X ? L.SV
7 2 TEST X ? L.SV
7 3 G U . P R .  X X ? L . S V
7 3 TEST X X ? L . S V

DO YOU WISH TO SEE THE ASSIGNMEN T (Y/N)? N
** *,,,***,*,a * ** a,,, a * a* a a, a * a * *** *
‘“ I D E N T I F Y I N G  P R O G R A M  MEDIA “‘ ( R E F E R  TO V I I I  G 1 C)
ASSIGN RESOURCE BY (W , B, SM , LET , T, SMLE , SM GT , SM LS , LE , N ) ?  W
PLEASE NAME THE RESOURCE? P.SV
DO YOU WISH TO SEE THE ASSIGNMEN T (Y/N)? N
************,****,* ********,a *****,*,***
‘i” IDENTIFYING RECORDING HARDWARE **** ( R E F E R  TO V I I I  H )
ASSIGN RESOURCE BY (LET , SMLE , LE , N ) ?  N

Fig, 15—Continued (page 7 of 7)
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~1r ~(~ & ‘ I l ( m ’ I ’ m ’ mt  ‘ f lm i s f~’~m t u r e  mi l io ~~i’. g m m ’ . m t v t  tl e -xi brl itv in mri rn ipcrl _ m t rng rm’soirn’e ili- ’”ign-
I~i c ’ ml t “, me ’. m i ’ c l m s c i r - ’i-m& ’ ml l m m ’ l o ~ -

\~‘iie- n the user’ i d i u m m ie ’ t h~i t l i e  IS 5~it isfwd with the assignment , he begin s
mt s i g n m i i g  I i m m f l - s p e C I i t I  r esources. Al loc~m t ( I l l s  fl)a ,V hi.’ made learning event  h_v learn-
in g e \en t  I ) r  I ) combir l at  ion S of l e a r n i n g  event s .  Al l  of ’ the Co m b in a t ions  a v m t m  lab le
are sh own on the code card. ‘lhe program tm - f ers to these mis ‘Resour ( ’e Assignment
I 5 m 1i& - Ie ~,’ as shown on page ~3 of Fig. 15 , arId drsp l mmv s accept al) le policies for each
rt sm ) l l r C c ’  t ype .  F i g u r e  15 i l lustrate s  the use of ’ se vera l of these policies.

‘I he r esource assignment policu ’s c-an relieve the drudger’~- of assi gn ing  re-
source ’s l ea rn ing  event  by l e a r n i n g  event  and should he- used whte n e ’~’i~r’ possible.
l’;ve ’n if ’ none of ’ these policies exactly matches tIme assIgnment the user wants to
riimm ke , it is better’ to use one that vem -~ near’ l~

- matches than to assmgn lear’ning event

by learning event , i f ’ rnan~’ lear’ning events are involved.  As ment ioned in the

~)ver’view of th is phase, the user may adjust the r e su l t i ng  assignment at the end of’

Phase 6.
The assignment processes fbi’ sever -al of’ the r esource types have special fea-

t u r e s .  For’ examp le , the program assigns instructor’  types only  to learning c -vents
fbi’ which the- teaching agent is an instr uctor’. The efTec’t of ’ t h m s  is illustrated in Fig.

17 , the “Total Resour ’ce Assignment Repor’t ” pr’oduced at the end of’ this phase’:
note , for’ e xamp le , that  most of ’ t ile learning event s for  tr ’acks 2 and 3 I pages 2
t hroug h 5 of Fig. 17) do not have an i r ) st ruc t o r ’  assmgned , ever) though “In st r’ ctr ” was
assigned to the whole course , because the teaching agent for’ these e v e n t s  is the
lea rner ’  or’ an adapt ive  p r o g r a m .

Evalua tor’s are assigned to all  check practice , test , and cri t i que events un l e s s
tile user’ includes “l ear ’ning c-vent type ” in his  r esource assignment polic y and
d e l e t e s  evaluators  for one or’ mor’e of’ these types. :\n examp le of ’ thus  featur ’e is
shown in Fig . 15. pages 3 and 4 .

The UI assigns m o n i t o r - s  to a l l  learning events in which tile teaching agent is
not an i n s t r u c t o r  and to all l e a r n i n g  events wi th  subject matter ’ types 7 , 8. 9. or 10.
Time ’ e f fec ts  of these r’ules are i l lustr ated in Fi g. 15. pages 4 and 5. Note that  in our
. - x i i n i p l e we- named the monitor’ “ inst r ct r ”’ for’ subject matter’ type 6, t r a c k  1, t e st

c -ven t s .  Th is mm mke ’ s  the same- instructor’ who teaches track 1 designated “in str ’ctr ”
in the assignment of instr’ucto r’ s to the cour ’se) a monitor’ for’ these events. Note also
tha t  the  UI disp lay ofthe r e su l t i ng  ass ignment  of’rnonitors  includes all of the  events
in which tile “inst r’ ctr ” is a teachin g agent. This is because designatior l ofa nionitor’
as “instr’ctr”’ causes the U I to r e-i n e-y e- m i l l  instances in which “instrctr ” has been
assigned to lea rning events in or der’ to gener’ate this r’epor’t.

There are no special rules fb r  assignment of facilities.
It is not mandatory to use the  codes for’ ident i fy ing classe-s of communicat ion

media disp layed on page 6 of Fig. 15. These, descr’ibed in Opt ion s  for Course D esign,
Sec. VII. G . a r e  pr’ovided merel y f’or conveni er lt r’efer ’ence.

Media are ass igned  to support each teaching agent in turn—instr’uctors, learn’
m i s , and prog r ’ams (adapt ive or’ response-paced ) . Thus , t he UI assign s instructor
support medi mr onl y to learn ing c-v er lts fbi’ which instr ’uctor ’s mmr’ e teaching agents,

learner suppor’t media where lear -ne t ’s are teac hing agents, and program suppor’t
media wIle- re programs ar’e teaching agents . The assignment pr’ocess is i l lus t ra ted
on page 7 of Fig. 15. The results  of the assi gnme nt are shown in Fig. 17. Note  that
we h ave prefixed instruc tor-suppor’t media with “I .” learner-support media wi th
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*** * ** ,* ,** ,* , I* * *,** *,  * * * *,* ,* I , ,* *,* * ** a
TOTAL RESOUHCr AS$IGN ;4~ N’r 1)~.PORT ~~~~~ 

LEARN I NO EVENTS STUD.CAT. — — REC5J-J k~~ E;.~~
L.E S I-i L .E TOt-l u TO-l U SL SL i’~3
m UM NAME ‘r~ p i ’  YP FORM A GENT aC: E NE E NAMC .

TRAC K 1
1 TESTEQP. 1 P R I X INSIIICTS

~i O u M 1
I .SV

~ TE STEe . tP.  1 H~. elF L X L . A S V
3 rE~ TEQP. 2 P R I X INSTRCTh

ROOM 1
I-.SV

~4 T E S T E Q P .  2 04 R F L X L . A S V
5 UHN5CHAR 2 P H I X INS ’IROTmm

RO OM 1
I.SV

6 URN5CHAH 2 NW R E  L X L.ASV
7 URN 5CHAR 6 OP H I X INSTRCTr i

R O O M 1
8 U R N 5 C N A R  6 UP R I X I N S T R C T H

ROO M 1
9 URN5CHAR 6 ii G I X INSTHCTR

ROO M1
I . S V

10 URN 5CI-IAH 6 NW HF L X L.ASV
11 S E H V R O U T  7 OP S L X A N U R N 5

TSNR 1
T S N R 2
S I OG EN
L A B .
LAB
L .SV

12 U R N 5 C H A R  6 OP H I X I N S T R C T H
ROOM 1

13 URN 5CHA R 6 UP H I X INSTROTH
ROOM 1

1~t U R N 5 C H A R  6 D 0 1 X I N s - r R c T R
ROOI-t 1
I.SV

15 URN5C HAR 6 H4 1W L X L .ASV
16 SERVROUT 7 OP $ L X ANURN5

TSNR 1
TSNR2
S I G O E N  —

LAB .MON
LAB
L.SV

17 TBSHPRIN 1 P B I X INSTRCTR
R OOM 1
I .SV

18 TBSHPRIN 1 HW 1W L X L .ASV
19 TBSHPRIN 2 P H I X INSTRCTR

ROOM 1
I .SV

Fig. 17—Total resource assignment report (page 1 of’ 5)
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20 T B S H P R I N  2 NW 1W L X L . A S V
21 TBSHURN5 7 OP S L X ANLIRN 5

TSNR1
TSNR2
S I G G E N
LAB .MON
LAB
L . SV

2. FLTCUK .. 1 P H I X INSTRCTH
ROOM 1
I.SV

23 FLTCHK. . 1 H4 HF L X L.ASV
214 INSTALL. 1 P R I X I N S T R C T e l

ROOM 1
I .SV

25 INSTALL. 1 N W HF L X L.ASV
26 REVU E1 . . 6 H R I X INSTRCTR

RO OM I
I.Sv

27 ~XAM 1. . . 6 T S L X INSTRCTR
ROOM 1
L .SV

28 EXAM 1 .. . 7 T S L X A NU RN5
TSNR 1 - -

TSNR2
SIGGEN
EVALUAT R
L A B
L.SV

29 C H I T Q 1 .  1 C 0 I X I N S T R C T F k
EVA LU ATii
ROOM 1

T R A C K  2
30 IESTEQP. 1 P A F AP X R M 2 . M ON

H OO M 2
P.SV

31 TESTEQP. 1 NW AF L X L.SV
32 TESTEQP. 2 P AF AP X RM2 .MON

R OOM2
P.Sv

33 TI~STEQP . 2 NW Al” L X L.SV
314 URN 5CHAR 2 P AF At-’ X RM2 .MON

H OOM2
P.SV

35 URN5CHA H 2 NW AF L X L.SV
36 U H N 5 C H A R  6 OP AF L X RM2 .MON

R O O M 2
L.SV

37 IJRN5CHAR 6 UP S L X RM2.MON
R O O M 2

38 URN5CHAR 6 1) 0 I X INSTHCTR
RO O M2
I .SV

39 U H N 5 C H A R  6 N W S L X
140 .SERVROUT 7 OP S L X ANURNS

T S N R 1
T S N R 2
SI GO EN
LAB .MON
LAB
L.SV

Fig. 17—Continued (page 2 of 5)
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141 UHN SCNAR 6 UP Al ” L X RM2.MON
ROOM2

— L.SV
142 LJHN 5C IIA H 6 UP S L X ~- 1 2.M ~

H OO M 2
14 .) J I i I 1 S C H A R  6 U C I X IN S T r I C T r i

R O OM 2
I..~..V1414 UHN 5CHAH 6 NW S L X L.SV

145 sERvRour 7 UP S L X ANUR NS
T S N R 1
TSNH2
S I G G E N
LAB . MON
LAB
L.SV

146 TBSHPRIN 1 P AF AP X RM2 .MON
R OOM2
P.SV

147 TBSHPNIN 1 NW AF L X L.SV
148 TBSNPRIN 2 P AF AP X RM2.MON

ROOM2
P.SV

149 TBSHPRIN 2 NW AF L X L.SV
50 TBSHURNS 7 GP S L X ANURN5

TSNR1
TSNR2
SI GGEN
LAB. MON
L A B
L.SV

51 FLTCHK.. 1 P AF AP X RM2.MON
ROOM2
p .SV

52 FLTCHK.. 1 NW AF L X L.SV
53 INSTALL . 1 P AF AP X RM2 .MON

R O O M 2
P.SV

514 INSTALL . 1 NW AF L X L.SV
55 EXAM 1. .. 6 T S L X RM2 .MON

ROO M 2
L.SV

56 EXAM 1 . .. 7 T S L X ANURN S
T S N R 1
TSN R 2
SIGGEN
E V A L U A T H
LAB
L.SV

57 CHITQ1.. 1 C 0 I X INSTRCTR
EVAL UAT H
ROOM2

Fig, 17—Continued (page 3 of 5)
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— --  ‘tRACK 3 —

58 TESTEQP. 2 P AF AP X RM3 .MON
ROOM 3
P.SV

59 TESTEQP. 2 NW AF L X L.SV
60 UNN5CHA R 2 P A L” AP X X HM3 .MON

ROOM 3
P.SV

61 URN5CHA R 2 NW AF L X X L.SV
62 UXN5C HAR 6 OP AF L X X RM 3 .MON

ROOM 3
L.SV

63 URN5CHAR tiP S L X X RM3 .MON
ROOM 3

614 U R N 5 C H A R  6 D C I X X I N S T R C T R
ROOM 3
I .SV

65 URN5CHA R 6 NW S L X X L.SV
66 S E H V B O U T  7 UP S L X X A N U R N 5

TSNR1
TSNR2
SIOGEN
L A B  • MU N
L A B
L .SV

67 UHN 5CHAR 6 OP At L X X RM 3 .MO4
HOOi-13
L . SV

68 URN 5CNA R 6 UP S L X X RM3.M.iN
ROOM 3

69 JRN5 CHAR 6 D U I X X INSTR: rel
iO O ’ -~ 3
I..~V70 -JHN 5CHAR 6 Nd S L X X L.SV

71 SERVROUT 7 OP S L X X AN~J RN 5
TS NFI 1
I CNN 2
C U U EN
. A 8 . M U N

A b
L.:.

72 T P . S H P R I N  1 P A F  A~ i s ’i~~.~ i -  - N
ROC’l
P ’- --~73 T B S I P H I N  1 ‘~ A l” L :~ X L .Cv

7~ T B S H P R I N  2 ~‘ A F A P X m: R M ~~ . M u ! J

P.S -~
75 TNSHPRIN 2 C-i At” L X X L. CV

Fig. 17—Continued (page 4 of 5)
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76 TOCEI U ONC 7 GP S L X X t~’iUPNN
T S N m m l
TCNF 2

LAO
L .SV

77 FLTC IK . . 1 P AF A P X X h - : - : 3 . M U N
NO.183
P . S V

78 ELFCNK . . 1 m 4  Al” 1.. X X L .SV
71 1  INSTALL. I P At” AP X X H N I . M - U

ii -C~l 3
P .SV

8-i IN CTALL. 1 Ff4 AF L X X L.CV
81 HEVUE 1 . . ~ B U I X I H S T H O T J I

ROOM 3
I,S V

82 ~X A M 1 .  . . T S L X X ~~~,M)
H Ju M 3
L .5-.’

83 EXA S1 . . . 7 T S C X X A N U NN ~IC. N H 1

EVALUA TH
L A B

N - . O 8 I T ~~1 . .  1 C U I X X IUSTR Th
- V A L U A T m

H 9CM
DO YO U W ISN TO Ci A N U E  THE A CSIUN ”Er-~T ( Y / N ) ?  N

Fig. 17—Continued I page 5 of 5)

“ I., ’ a nd progr ’arn-suppor ’t media with “P.” This is not r’equired , but is of’great help
in r’eading tile “Summary- of’ Me dia Usage ” pr oduced in the next p hase ’. I ) m -sm- r i h e
Resou P- ce (‘oust m ints ,

The LSV media ( still visual  media suppor ’t ing the lea n’ ner’ usuall y r ’epr ’esent
printed mater ia ls  of van ’ious kinds and need not be entered in tile ’ U I  be’caeise
MODCOM can compute the number required , asNu ming that each student is given
a copy of ’ all  pr ’inted mater ’ia ls pr epared for the cour ’se. We enter -ed the I .SV media
i r~ the example pr’imar’ily to illustrate the program interaction and to show how
inc luding them in tile “Summary of ’Media ~ sage ” can hel p in preparing MODC( )\1
inpu t. Media s st enm s r ’equi r’ ing expensive han ’dwan’e e .g . .  P .SV—sti ll  visual  media
suppor t ing  an automated pr’ogr’am—in our’ ex a n p le should alwa  s be ente’r ’e’d so
that the RUM can compute the number ’ of items requir’ed and the uti lization.

Thu-n e are no special rules for assignment of n’ecor ’ding har ’dw an’e.
Onc e all of tile r esources have been assigned, the UI summan’iz es the assign-

ments i n a “Total Resource Assi gnment Repon’t , ” shown in Fig. 17, w h i c h  the user’
should double space. After this report hmr ~ been displayed , tile USCI’ may change the
mrssi gn l l le r l t b~’ adding or de-leting r ’esources in tile- list to or fr’onl mi r l v lear’ning e-~~-nt
or’ li v adding r e-soul-c-es not in  the l i s t  - When he is satisfied w i th  t i l l ’  assignment , the
p h mmi s m -  is complete. The “Total Resour’ce Assignment Report ” shou ld  he saved (‘or
ti l l ’  n ext p hase. 

_ _ _ _ _
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1)E S(’RI BE RESOURCE ( ‘ON S’I ’RAINTS AND F I NISH COURS E
DESIGN —P UASE 7

Ove r’view

Il l t i m is phmrse the’ user’ spe’cr tie s char’acte-rist u- s of ’ ea c h i- I- s m m et ice ’ ente ’red in t im t’

course design , de fines time- maximum mind mi rlinlun i num bie-r’ of students that ma~
forrll a section of e’ae hm l e a rn ing  eye-nt , en te r - s  t im e a v e r a g e  time required fhr m ’ m i n h i

l e a r n i n g  c-vent , an(1 indica te-s how much longer’ than the average and less than time

mm v er ’ irge ’ a s tud -nt may  remain it) t h e  m ’ v e n t .  The L’J tiler ) pr’oduc-es se-v e ’r a l r e p O r t s
that sUnlrl~ar’iZe t h e course m i e- sig n . Fig. 18 shows how t i le  “Total Resource .-\ssi gn-

n lent Repor t ” should be use-el mis a worksheet ion this p hmi sc-

* Discuss’ion

The specification of’ r’esour’ce characteristic’s fo llm m ws the sanle process fbr all
resou r ce ’s, as illustrated in Fig. 19. Note that ‘? may be entered i n respoilse to
que-st ions on capacity or’ avai l a b i l i t y  to cause the RUM to est imate -  tile capac i t y  or’
number’  needed. This is the only  inst an -e ’ in wh ich  a non-nume r i c  response ’ may be
made to a question call ing for’ mm n u m e r i c a l  answer.  Aft er  a p ar’ t icu lar  resource has
been de scribed , the user’ may revise ’ his c-nIn es for that  n’esour ’ce in c-misc ’ an inconr ’ect
e n t r y  Immis been made inadver ten t  lv -

o nce the charac te r is t ics  of all r ’esour- ce-s have been entered . t h e  usen’ may ask
the [I to summarize the informat ion  in the “ Summary of Resource Constra ints ”
shown in Fig. 20. The last column of t h i s  report  indicate- s the maximum number’ of

s t uden t s  tha t  each resource can suppor t simultaneousl y for each learning event and
should he considered in the next step in which section size is specified . If t i l ls

maxi rnun l  is unknown ( U N K ) , the user’ may enter w h a t e v e r  se c t ion  size he wishes.
The UI asks the user’ next to specify the max imum and m i n i m u m  section size’s .

ave rage  tin le . and maximum and minimum times allowed for’ each learning event.
These sp -c i f i c a t i ons  may be made learning event by Iear’ning event or by using the
con lbinatiofls of l e a r n i n g  events fr ’om the preceding phase and refern’ed to as
“Resource .-~ssignment Policies.

” As before, it is better’ to make these - assignments
w i t h  mis few entr ’ies as possible , al thoug h often aver -age- t ime must be assigned
learning c-vent by learning event. Figure 2 1 shows an examp le of using the combina-
tion of suhject matter’ type , learning event type , and student  tr ’ack SMLSI to assign
m a x i m u m  section size. Note that  38 entries suffice rather than the 84 tha t  would
he r ’equir ’ed to make this  assignment learning event by lean’ning event.

F n t r y  of the maximum and min imum time m m student may spend in a learning
event (not illustrated) merits some discussion. l” ir’st, these entries are made rn
ter’ms of relative factors—that is , numbers that will be multiplied by the aven’age
time- to obtain the maximum and minimum number of minutes. For’ examp le. i f t h e
average’ time for’ the eve-nt is 30 minutes , and the student may stay in t he event
for’ no mor ’e than 45 minutes and no less than 15 minute ’s , the maximum relat ive
t ime  factor’ would be 1.5 and the min imum .5. (This is the only instance when-c
fractions may be enter’ed in r-esponse to a question calling for’ a numerical answer.)

Second . if tile m a x i m u m  se-etion size is greater than 1. the r ’elative time factor’s
have  no effect—all students take the ave-rage time- enten’ed for’ the lean’ning event.
Ther’efore , i f mil l  maximum section sizes are greater than 1, it is simplest to enter

- ‘
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1
1 ~~U 1 ’ .  C 1 P H I X 1 N C ~~R C T R  3 ~ N

H,JJ M I 
~~
, ,Q ,~~~ •, 6 ~ ~o Q 0

L . CV
? TEJ T E. .~o. 1 MW RE” C X L A...V ! .~~~ ~~ L L ~2 — —

~ ~~. C T E Q P .  ? P B I X INSTRCTR ~2 N
ROOt-t i N (, 2 . 4 0
I _SV

a~~ L1? 2 MW HF” X L .ASV / / aw
5 UH11-u:IIAN ? P N I X INSTRCTR

ROOM 1 ~~
I*SV

0 uFIII 5CHAri 2 HW HF I. X I..ASV 
— — — 

~7 7 ~ 
—

7 L m -..2UTrjAH b ~F’ F) I X INUTH CTO
H O U N 1  N é -~~ I/O

ö 1 J ~~. m N C ) A h U UP H I X [ NS T R ” T H
RODi- l i N 6 2- 221

j ’ . :m’.CiiAH b D J I >1 INSTRCTR
HOOt ’l l N 4. .2. 30
I .SV

i ’C~~j r . ,~~C t A 8 u MW HF C X I..ASV
1 1 S S n ~~H U U T 7 U i- S  C X A N U R N 5  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

T S N H 1  ~ 2 V
TSNH? 

— 

~~ 2-
S I G G E N  

— 
V z N 8 ~ 30

LAB.t’tON ‘1 k)
L A B  / / Y
L.SV

I2 URi5 RAh u 31’ H I X IN ST RC T Th
RO O M 1 

— — N 2 h a
13 UHN 5CHA R o UP H I X INSTHCTR 

— — 

~~ N — —  — — —

BOOth 4. 2 224

1’. U F I I J 5 C H A R  o D C I X TNSTRCTH 
— — 4, N — — — — —

H U U M 1  ~~~ (oZ 30
I .SV

1 U i - U 5 C E { A R 6 tiM HF I. X C . A S V  ‘ “‘ ‘T 7~~~1 . SEB’ , H C i J T ’ U P  S I. :‘~ A N U R N 5
T S N R 1
T S N R ?
S I U G E N  — — 8 29o
I A B MO ’i
l A B

1 7  T O C r F P H I N  1 P H I X I N C T N ” T p  
— — — — — — —

HUCH 1 — — 
N 

~~
, 23o

18 IL .~~ii-iITh i MW 81’ C X : . .ASv I~~~~~~~7 7~i1 -
~ Ti-tUtIPH IN 2 P 11 1 X I N S T R ( ’ T H  — 

N — — —

R O O M 1  
— — — !~., 4. 2 ~o

I .SV

1
F r ~t - r  f i r s t  t i rn~ res ,)urc e appears , o n ly .

h
r,nt .r only  on ce  and c1r~ ie  I f  i t e m  d~’.’~ n t  v . , rv .

Fig.  18—Use’ of’ “Total Resour’ce Assignment Repor t ” mis
worksheet for’ describing resource cons t ra in t s  mind

specif ,ving section size and t i m e
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at ’- . l A i .  RESOURCES IX A
‘1S 1ri UCP ) t , S  I X  o

E V A L J A T OHO I X  U
F - I - I N  I l u C O  I X  U
\C iL III ~.C I X  E

.~1r u 1 A  I X  c
H .~ u ’ D Itm- .~ C A R l - nA H r .  IX C
I N I f r E  r ’uC i .  ~n I N C  .$ET u~ ., L-.U Ii JNO ON HEIi j ’J HUE ‘ .jN:;3 C A I N  C: P L E 4 U 1 ’ .
I U ~~1 C A 1  E F r i A l  TH r -  C A P A C I T Y  US O U A N T I T Y  O F AN Y h~~CU U H  9H. I :  i N E l , . t
rl1 ’C- -PON’JIN-l q,I let A L ’JECIIuN :i~ sr~ (?) 

A N  J l i i m 5
4 r i A l  I C  iH~. UCUAL, CA PA CIT Y ? 2
uUE S Cilt . CAPACITY VARY (Y/N)? N
i 4  IIANY m’,ILL hi-i AVAILABLE ? 14
CAlm IT tiE SHARED (1/t~)? N
00 ~o u W I C I I  I C  U H A N U E  -ri-u s ASSIG NC.NI (Y/N)? N 

I N S T H C T R
W HAT IS THE USUAL ‘2APA C ITY ? 6
DUEC IRE CAPA CITY VARY (1/fl)? I
PLEA SE IDENTIFY EACH UNUSUAL L. E. AND THE ASSOCIATED Ct,CA TY
L. F. CAPACITY

? 7  14
? 12 14
? ~7 16

H OW IIA N Y W I L L  BE A V A I L A B L E  ? 2
CAN IT eF SHARED ( Y i N ) ?  1
C A N  ALL L E A R N I N G  E V E N T S  S H A R E  IT (Y/N)? N
PLEAC~ LIST THE LEAR N ING EV -:OTS W H I C H  SHA RE IT
? 27

DO YOU WISH To CHANUE THIS ASSI GN-I/N T (1/N)? N
S
S 

HN2 .MON
WHAT IS THE USUAL CA PACITY ? 12
DOES THE C A P A C I T Y  V A R Y  ( Y I N )? C

1-3 4 1-IAN Y W ILL BE AVAILABL E ? 1
CAN IT BE S H A R E D  ( Y / N ) ?  I
CA M ALL LE ARN ING EVENTS SHARE IT (Y/N)? I
DO 109 WISH Ta C)iANUt, 1315 ASSIGNI’IEN F (1/u)? N 

W i A T  IS THE USUAL CAF A CI T I ? 6
DuES I n n  CAPA UI T~ V A R Y  Cl/N)? N
rh iW MA N Y  W I L L  O~. AVAILABL E ? 2
CA N IT HE SHARC .U (Y/N)? I
CAN ALL LEA RNI F1H E V r ~N t :  S H A R E  IT ( Y / N ) ?  N
PLEASE LIST THE L CA BN INC EVENI ’S O u C H  SHARE I’!’
? 13
? ~~7
9

DO YOU n i U r )  ‘10 CHANG E THIS ACC1UNM-: N -r (1/i)? 1

Fig. 19—Describe resource constraints ( p a r t i a l )



DO YOU WISH TO SEE THE S U I - F M A R Y  OF HECOURCE CONSTRAINTS (I/N)? Y

~~‘~~‘ SUMMA RY 03” RESOURCE CONST 1FAI FmTS ‘“ LEARNING EVENTS STUD.CAT. RE SoURCES 
L.E S M L.E TCHG TCHG SL SL ES ES INDIV TUTAL
N U M  NAME TIP  TIP FO RM ~UENT NE E NE E NAME AVL CAP CAP

T R A C K  1
1 TFSTEQP. 1 P r~ I X INSTHCTH 2 6 12

HOOM1 2 6 12
I.SV 2 6 12

2 TESTEQP. 1 HW RE L X L .A SV UNi( 1 UNE
3 TESTEQP. 2 P H I X I14STRCTR 2 6 12

ROOM 1 2 6 12
I. SV 2 c~ 12

14 TESTEQP. 2 HW HF L X L.ASV UNr( 1 UNK
5 URN5CHAR 2 P H I X INSTRCTH 2 6 12

F)OOM 1 2 6 12
I.SV 2 6 12

6 U R N 5 C H A R  2 H W R E L X L . A S V  O N E  1 O N E
7 U R N 5 C H A R  6 OP B I X I N S F R C T R  2 B

ROOM 1 2 6
8 UF )N5CHAR 6 U P  H I X INSTRCTR 2 6 12

RO O M 1 2 6 12
9 LJ F I M 5 C H A R  6 0 0 I X INSTRCTR 2 6 12

H OOM 1 2 6 12
I.SV 2 6 12

10 UHN5CHAR 6 H O RE L X L.ASV UNE 1 UNK
11 SERVRO UT 7 UP S L K A NURN 5 14 2 8

TOII R 1 L4 2 8
T S N H 2 -i 2
S 1 0 0 / I m  -m 2 8
LAH .MU N 2 6 12
LAB 1 20 C’ .
L . S V  314 1

12 U H N 5 C H A R  6 G P ii I X INS fHC Ir~ 2 14 5
Fe J ’OMl  2 6 12

13 U R N 5 C i A i r  6 CI’ 11 I X I N S T H - C T H  2 6 12
HO OP-I l 2 6 12

114 URN 5CHAR 6 0 ‘3 I X INSTRCTR 2 6 12
0 0 3 M 1  2 6 12
I . S V  2 6 12

Fig. 20—Summar’y of’ resource constr ’aints (p ar ’tia !(

1 for’ both I ime factor’s for the whole coun-se. If sonle (but not all ) learning evc ’nts
b mm mve ’  n l a X i f l l U n m  sizes of 1, enter’ the relative’ time factor’s that apply to those learn-
ing  ev -n t s  in the most efficient way  possible , ignoring the lear’ning events w i t h
si- ct mon sizes greater than I - Whatever factors mine assigned to the latter events have
no effect in the RU M.

After’ the time fhctor’s have been enter’ed . time’ UI pn ’oduces a repo r t on “Com-
p lete Time and Section Size’ .\ssignnlent ” for all learning events as il lustrated in
i” mg.  22. At the end of this report . the user ma~’ change any of time entnie ’s he wishes.
Thus , mi nor ’ discrepancies caused by use ofa par ’ticular’ r ’esource assignment policy

t 

can be e’orn’ectecl it  th u s point.
Corrections are made in two stages-— one for’ ri-vising maXimufll or’ minimum

section size MX S, Mis i  or aver’age t i m e  (AT ) mir ld one for’ the time multi p lier ’s , 
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•“~ IDENTIFYING MAXIMUM SECTION SIZE •R0*  (REFER TO X A 4)
“i ASSIGNMENTS MUST BE M ADE FOR ALL LEARN ING EVENTS “
ASSIGN QUANTITY BY (W , B, SM , LET , I, SMLE , SMGT , SMLS , LE)? SMLS
PLEASE I N D I C A T E  THE QUANTITY FOR EACH SUBJ . MATTER TYPE
L E A R N I N G  EVENT TYPE , AND TRACK
SUBJECT LEARN ING
MATTER EVENT SL SL FS FS
TYPE TRACK TYPE NE E NE E QUANTITY

1 1 PRES . X
1 1 HMWK . X ? 1
1 1 CRIT Q . X ? 6
1 2 PRES. X ? 6
4 2 HMWK . X ? 1
1 2 CRITQ. X ? 6
1 3 PRES. X X ? 1
1 3 HMWK . X X ? 1
1 3 CRITQ. X X ? 6
2 1 PRES. X ? 6
2 1 HMWK . X
2 2 PRES. X ? 1
2 2 HMW K . X ? 1
2 3 PRES . X X ? 1
2 3 HMWK . X X ? 1
b 4 GU.PR. X ? 6
o 1 U N G . P .  X ? 6
6 1 DISC . X ? 6
6 1 HMW K . X ? 1
6 4 R E V I E W  X ? 6
6 1 TE ST X
6 2 GU .PR. X ? 1
b 2 UNG.P. X ? 1
6 2 DISC . X
6 2 HMWK . X ? l
6 2 TEST X ? 1
o 

~ GU.PR. X X ? 1
6 3 UNG.P. X X ? 1
6 3 DISC . X X ? 6
6 3 HMWK . X X ? 1
6 3 R E V I E W  X X ? 6
b 3 TEST X X ? 1
7 1 GU.PR. X ? 87 1 TEST X
7 2 GU .PR. X ? 8
7 2 TEST X ? 8
7 3 GU.PR. X X ? 8
7 3 TEST X X ? 8

DO YOU WISH TO SEE THE ASSIGNMENT (Y/N)? N

Fig. 21—Describe section size and time (partial )

I
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DO YOU WISH TO SEE THE ASSIGNMENT (1/N)? N

‘“‘ COMPLETE TIME AND SECtION SIZE ASSIGNMENT “ LEAHNIN U EVENTS STUD .CAT. QUANTITIES—---
- - 

L.E S M L.E TCHG TCHG SL SL ES ES MAX MIN AVG MAX M IN
- - NUN NAME TIP TIP FORM AGENT NE E NE E SZ SZ TIM TIM TIM

TRACK 1
1 TESTEQP. 1 P H I X 6 2 90 1. 1.
2 TESTEQP. 1 HW HF’ L X 1 1 20 1. 1.
3 TESTEQP. 2 P H I X 6 2 60 1. 1.
14 TESTEQP. 2 HW RE L X 1 1 20 1. 1.
5 URN 5CHAB 2 P H I X 6 2 120 1. 1.
6 URNSCHAR 2 HW RE L X 1 1 20 1. 1.
7 UBN5CHAR 6 OP H I X 6 2 110 1. 1.
8 URN5CHA R 6 UP R I X 6 2 220 1 . 1.
9 JRN5CHAR 6 D C I X 6 2 30 1. -
10 UHN5CHAR 6 HW RE L X 1 1 60 1. 1.
11 S’ERVROUT 7 GP S L X 8 2 30 1. 1.
12 URN5CHAR 6 GP R I X 6 2 110 1. 1.
13 UHN5CHA R 6 UP H I X 6 2 220 1. 1.
114 U R N 5 C H A R  6 0 0 I X 6 2 30 1. 1.
15 URN5CHAH 6 HW tIE L X 1 1 60 1. 1.
16 SERVROUT 7 GP S L X 8 2 90 1. 1.
17 TBSHPHIN 1 P R I X 6 2 30 1. 1.
18 TBSHPRIN 1 HW HF L X 1 1 15 1. 1.
19 T B S H P R I N  2 P B I X 6 2 60 1. 1.
20 T B S H P R I N  2 UN RE L X 1 1 15 1. 1.
21 TBSHUBN5 7 GP S L X 8 2 90 1. 1.
22 r’LTCHK. . 1 P H I X 6 2 30 1. 1.
23 FLTCHK.. I HW HF L X 1 1 15 1 . 1.
214 INSTALL. 1 P H I X 6 2 30 1. 1.
25 INSTALL. 1 1mW RE L X 1 1 15 1 . 1.
26 REVUE ).. 6 H H I X 6 2 30 1. 1.
27 EXAM 1. .. 6 T S L X 6 2 30 1. 1.
28 EXAM 1 . .. 7 T S L X 8 2 30 1. 1.
29 CHITQ1 .. 1 C C I X 6 2 15 1. 1.
.
.

78 tm’ L T C H K . .  1 H W A i -’ L X K 1 1 15 1. 1.
79 INSTALL. 1 P AF AP X X 1 1 23 1. 1.
80 INSTALL.  1 I-l W AF L X X 1 1 15 1. 1.
81 REVUE).. 6 B C I X 6 2 30 1. 1.
82 EXAM 1 . ..  6 T S L X X 1 1 30 1. 1.
83 EXAM 1. . . 7 ‘1 S L X X 8 2 30 1. 1.
814 CRITQ1. . 1 C C I X X 6 2 15 1. 1.

DO YOU WISH TO C H A N G E  MXS , MI S , OR AT ASSIGNMENT (YIN)? I
WHICH QUANTITY IS TO BE CHANGED (MXS , MIS , A T ) ?  MX S
PLEASE ENTER NEW INTEGER QUANTITY
L.E. QUANTITY

? 3 0  1
? 1 46 1
? 5 1 1
? 53 1
9

DO YOU WISH TO CHANGE MXS , MIS , OR AT ASSIGNMENT (Y/N)? N
DO YOU WI SH TO CHANGE THE MXT OR MIT QUANTITY ( Y I N) ?  N

Fig. 22—Complete time and section size (part ia l )

• 
- 
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maximum time or’ minimum time (MXT or MIT) . This is required because non-
integer ’ values f’or MXT or MIT cannot be entered in the more efficient format used
for n - ev r s i r lg  MXS , MIS, or AT,

At the end of this phase , the user may have the UI produce severa l reports that
sunimar ’ize features of the course . The most extensive of these is the “Summary
m m )  Course Design,” an example of which is shown in Fig. 23. This disp lays t he
Ie m ir ’ning events , the teaching method assigned to each , the categories of students
taking each , the section size and time descriptions , and the resources assigned . The
next repor ’t summarizes the characteristics of the resources as specified by the user ,
shown in Fig. 24. Figure 25 (not optional) shows the “Summary of Course Minutes
mind Equivalent Days” for both classroom instruction and homework for each stu-

DO YOU WISH TO SEE THE S U M M A H Y  OF ’ COURSE DESIGN ( Y I N ) ?  I

‘~~~ S U M M A R Y  OF COURSE DESIGN **** 
LEAR NING EVENTS STUD.CAT . QUANTITIES———— RESOURCES

L . E  S N L . E  TCH G TCHG SL SL FS ES MAX M I N  AVG MAX M IN
NUM NAME TIP TIP FORM AGENT NE E NE E SZ SZ TIM TIM TIM

TRACK 1
1 TESTEQP. 1 P B I X 6 2 90 1. 1. INSTRCTR

ROOM 1
I .SV

2 TESTEQP. 1 HW HF L X 1 1 20 1. 1. L .ASV
3 TESTEQP. 2 P H I X 6 2 60 1. 1. INSTRCTH

ROOM 1
I . S V

Li TESTEQP. 2 HW RE L X 1 1 20 1. 1. L.ASV
5 U R N 5 C H A R  2 P R I X 6 2 120 1 .  1 .  I N S T R C T R

ROOM )
I . S V

6 U R N S C H A I I  2 HW R E L X 1 1 20 1 .  1.  L . A S V
7 URN5CHAR 6 GP H I x 6 2 110  1 .  1 .  I N S T R C T R

ROOM)
8 U R N 5 C H A R  6 UP B I x 6 2 220 1 .  1 .  I N S T R C T R

ROOM 1
9 U R N 5 C H A R  6 D C I X 6 2 30 1 .  1 .  I N S T R C T R

ROOM 1
I .SV

10 UR N 5 C H A R  6 HW HF L X 1 1 60 1. 1. L.ASV
11 SERVROUT 7 OP S L X 8 2 30 1. 1. ANU R N 5

T SNR 1
TSNR2
SIGGEN
LAB. MON
LAB
L .SV

12 UR N 5C HA R 6 GP R I x 6 2 110 1. 1. INSTRCTR
ROOM 1

13 U R N 5 C H A R  6 Up H I X 6 2 220 1 .  1 .  I N S T R C T R
ROOM 1

114 URN SCHAR 6 D G I X 6 2 30 1. 1. INSTRC TR
ROOM 1
I.SV

15 URN 5CHAR 6 HW HF L x 1 1 60 1 . 1. L.ASV

Fig. 23—Summary of cour se design (partial )

4

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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DO YOU ~ISH to SEE THE SUMMA RY OF HESOUHUE CHARACT ERISTICS (YIN)? I

~~~~ SUMMARY OF RESOURCE CHARACTERISTIC S “‘RESOURCE UNITS LEARNING SHARI NO
NAME AVAIL. CAPACITY EVENTS L. E,

ANU RN5 14 2 ALL NONE
TSNR1 14 2 ALL N O N E
TSNR 2 14 2 A L L  N O N E

SIGOEN 14 2 ALL NONE
INSTRCTR 2 6 MOST 27

£4 7
14 12
16 27

~ V A L U A T H  2 14 MOST N O N E
6 29
6 57
6 8 14

RM2.MON 1 12 A LL ALL
R I I 3 . M O N  1 12 A L L  ALL
LAB.MI 1 2 6 ALL ALL
ROOM1 2 6 ALL 13

27
HO OM~ 1 12 ALL 30

32
314
36
37
£4 1
£4 2
146
£4 8
5 1
53
55

ROOM3 1 12 ALL 58
60
62
63
67
68
72
714
77
79
82

LAB 1 20 ALL ALL
I . SV 2 6 ALL NONE
L .ASV UNK 1 ALL NONE
L.SV 344 1 ALL NONE
P.SV 8 1 ALL NONE

Fig. 24—Summary of resource characteristics

_ _ _ _
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•~~“ SU M M A R Y  OF COURSE MINUTES AND EQU I V A L E N T  DAYS ‘“CLASS IN ST R U C T I O N  HO MEW ORK
STUDENT E Q U I V . EQUIV.
CATE GO RY M I N U T E S  DAYS M I N U T E S  DAYS

SLOW NON-E .E.TN G. 14 55 2 140 14
SLOW E.E .TNG . 1303 3 220 3
FAST NON—E ,E.TNG . 1340 3 240 14
FAST E .E.TNG. 1228 3 200 3

F’i g. 25 — — S um m a r y  of ’ course minutes and equivalent ( f m i v ~

u i-nt t a t egor -v - TIn - finm i l report (m i lso not optional (is the ‘S u m m a r y  of ’ Media t ‘smmge ’’

Fig. 24 - si vi ng t he n a r u u e  of’ emic ’ h medimi type or system , the mmssoc’iated objective .
subjec t ma t t er  t \  pe. st u c l c - n t  group or ti- muck , lear-ning event type , teac hing format .
teaching agen t , ave rage m i n u t e s , mind l e a r n i n g  event number’ . The lear’ning event
n u m b c-r al lo cc s t - m m ~ \ c-o r -r e l a t i o n  w i t h  t h e  RUM output .

DEFINE H UM P ARAM ~~TERS — I~HASE 8

l’his p ha se . whose operat ion is i l l u s t r a t ed  in Fig. 27 . collects number-s thimm t
control t he k’ngth of the RUM simulat ion of’ cour se- oper -atio n and the fr-equency
with which in ter mediate r eports on cour ’se operat ion ar-c generated. The first thr -ee
(joe -st ions de t e r mine  the simulated cour’se oper -m itio n t ime between reports , what
s i m u l a t i o n  parameter  wi l l  determine the  end of’ the s i mu i m u t ion  c -ithe r ’ number  of ’
graduates or ’ cour’se oper at ion t ime ( , and the value to be used as a test f’or the end
of t he  s i m u l a t i o n .  \Vb ia tev e-r’ repoi t i n t e r v a l  is chosc-n , the RU M a l w m n v s  pr’oduces
a r-epor-t for’ the end of the simulation.

The user should r u n  in i t i a l  s imulations just long enough ( say , for’ one or- two
course cy cles at most) to deter -mine whether ’ t iler -c ar-c any obvious deficiencies in
cour se design . To insure that  the r -un is short , it is better’ to use course operation
t i me rather’ than number’ of gr’aduates , in case ther’e mmii- unfbr-eseerl bott lenecks in
the cour-se. In i n i t i a l  I -ur i s . also , it is m l good idea to ask for’ fi ’eciuent r ’epor -ts to
f i r c i l i t a t e  detailed analys is  of’ cour ’s -  oper-ation . Once the us -r is satisfied w i t h  t i le
course design . he may wan t to make longer - r ’uns and decr ease the  fr’equencv of
r ’epor -ts. The modificat ions ar’e easil y made because the specifications occur’ in t h i s

m i s t  shor’t p h ase.
The final  sit  of questions in this phase is identical to the in i t i a l  set in Phase 3.

/ksm -r i  h -  Str ulen t P op ula tr o n  and Cou rse Dir ’er .si f icat io~r. They are r’epeated to
pe r -mit  r a p id i t e r a t ions  i nvo l v ing  these parameter -s. If ne-c’essar ’y, tile u ser’ should
refe r ’  to the r ’ecord of ’ interaction wi th  Phase :3 to refresh his memory .

.- \ t  th is  point , the progr ’am tr ’ansforms the cour’se design for direct input  to the
R U M .  Thu - operation of the RUM analy zes  tile per’for -mance of tile course. Also .
R U M  outputs  mat- he combined wi th  data fr’om the  UI course summary r’epor’ts arid
av a i l a b l e  cost m l m i t m t  for inpu t  to t he  (‘mi st Model to estimate the cost of the course,

-
~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~
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~~~“ S U M M A R Y  OF M E D I A  USA G E ~~~~~
O8JECT . SUHJ . GROUP L .E. tEACI. Tt ’,ACi. AVG.

M E D I A  N A M E  M ATTR I 1 0 r  F Y t ’~ t”OKMA ’f A ~~. 14T M I t , U T E O  ~ J r i

I.SV t E S i E Q t ~. 1 1 P H 1 90 1
t I . SV TE STC . L~P ,  2 1 P H I

I.SV UHN 5CHA H 1 P 3 1 1 214 5
I .SV U~~N 5 C H A H  6 1 1) C 1 30
I .SV U H N C F I A H  b 2 1) U I .214 —3
I.SV UHN5 CHA R 6 2 U C 1 214 614
I .Sv URN 5CHA R ~ 1 D C I 33 114
I .SV UHN ,C 4IAN t- 2 a U I 24 143
I.SV UHN5 CHAH 6 .2 D U I 2 14
I.SV TI3SHP}-IIN 1 1 P mm I 314 17
I.SV TBSUPHIN .2 1 i’ I 19

F’L’ICHr(. . 1 1 P 3 I 30
I.SV INSTALL. 1 1 P H I 10 4 14
I . S V  R E V U E ) . .  6 1 H m I 46
I.SV REVU t’ .1.. b ~ 14 1 41 )
L .A1;V F~ STEci2 . 1 1 ~ m m -  L 2(1 2
L .A SV F E L) 7 .  2 1 3W hi-’ L 20
L . AS~ U H N S C H A I ’  2 1 lW tiE L ?O
L.A SV U R N 5 - I I 3 A R  6 1 HW t IE  L i - f l  10
L . A U ~ U R N 5 C H A R  6 1 114 2i - ’ L 1 11
L.ASV TBSHPPIN 1 1 O W  H E 0 15 18
L.A SV THSHPH1N 2 1 OW Or ’ L 1’ 20
L.A FLTC(IK . . 1 1 13W H r  L 15
L.A SV INSTALL. 1 1 144 3)- 0 15 26
L.SV f~~~FrS ‘. 1 2 34 At ” L 20
L.SV TESTEOP . 2 2 (4 A F 0 20 43

F r l S i r 2 O P .  .2 ( 4  A t ” L 20 r 1
L.SV 0214S CHA R .2 2 4 Al” L 20
L .SV UHN5 CHA r-: 2 3 0 20 6 1
L .~~V U .1(.30? 41m 6 2 5? AP L
L. SV UPN r((im 0 .2 144 .2 L ‘

U rtN m ,L’rjA b A r ~ L 62
0 .31 U H N . 2 H A H  0 2 U-~ S L 65
L . S V  S E m m I H U U 2  7 1 .2 14 31) 11
L . SV S~aiVkuiT 7 2 UP S 14 30 143
L .SV SERV H- JUf 7 14? S L 66

Fig. 26—Summar ’v of’ media usage- (partial )

•IIIIIIII **..*II.I •IlI•••I**I...**.*..i. **
~~~~ S I M U L A T I O N  REPORT SPECIFICATIONS “
WHAT ARE THE NUMBER OF HOURS BETWEEN SIMULATION REPORTS? 768
SIMULATION END OPTION

0— END AFTER A SPECIFIED NUMBER OF COURSE HOURS
1— END AFTER A SPECIFIED NUMBER OF STUDENTS HAVE GRADUATED

WHICH OPTION DO YOU WANT TO USE (0 OR 1)? 0
NUMBER OF HOURS?  768

~~~~ STUDENT POPULATION REDEFINITION **** - 
-

THE USER MAY WISH TO ENTER NEW VALUES FOR THE NEXT QUESTIONS
REFER TO V A WORKSHEET I I I , TABLE A
DO STUDENTS ARRIVE AT FIXED INTERVALS (Y/N)? Y
DO STUDENTS A R R I V E  IN GROUP S OF FIXED SIZE ( Y / N ) ?  Y
WHAT IS THE TIME BETWEEN ARRIVALS (HRS)? 30
WHAT IS THE GROUP SIZE? 8

Fig, 27—Define r’esou r’ce uti l ization model operation

~ 
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