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FOREWORD

Limited time and wide geographical dispersion of both units
and individuals in the National Guard and Army Reserve, i.e.,
the Reserve Component (RC) make it difficuit and costly for
soldiers to travel to branch schools for training. Therefore,
the RC is exploring alternatives that will use technology to
bring training and educational opportunities to the soldiers!
homes. One of these alternatives is the creation of remotely
conducted classes in which individuals are linked with each
other and their instructors asynchronously using
computer-mediated communications.

These guidelines are designed to assist training developers
who will be designing and developing courses for such
distributed, asynchronous, computer-mediated training. The
guidelines were developed by the ARI-Boise office within the
charter of the Training Technology Field Activity-Gowen Field
(TTFA-GF), whose mission is to improve Reserve Component
Training effectiveness and efficiency through the testing and
application of technology. The research task supporting this
mission is entitled "Application of Technology to Meet Reserve
Component Needs" and is crganized under "Training for Combat
Effectiveness" program area. The National Guard Bureau and
TRADOC HQ sponsored this project under the Memorandum of
Understanding signed 12 June 1985 that established the TTFA-GF.
Project results have been briefed to TRADOC HQ, the USA Engineer
School, the National Guard Bureau and the Chief, Army Reserve.
This Research Product will be used by TRADOC to convert courses
for distributed training using computer conferencing techniques.

EDGAR M. JOHNSON
Technical Director
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INTRODUCTION

SMART, a System for Managing Asynch-
ronous Remote Training, is a concept for pro-
viding remote training to the Reserve Com-
ponent (RC). Since there are many ways to
implement remote training, the guidelines
presented in this document are based on us-
ing the SMART prototype concept only. Use
of the guidelines for other models of imple-
mentation will need to be adjusted accord-

‘ingly. The purpose of this document is two-
fold:

o To provide course developers with
guidelines and context for developing
SMART courses in accordance with
the SAT (Systems Approach to Train-
ing) process.

e To provide coursc managers with
guidelines and context for imple-
menting SMART courses in accor-
dance with the SAT process.

Hence, there are two intended audiences
for the document:

o First, the document is intended to be
used by coatractor or intcrnal
(military or civilian) personnel who
will bec respoansible for coursc
development.

It is expected that these users will:

— Be familiar with the SAT
process.

(]

— Have previous course develop-
ment experience.

— Have a basic understanding of
the subject matter of the course
being developed.

e Second, the document is also in-
tended for use by contractor or inter-

nal personnel who will be responsible
for course management.

It is expected that these users will:

— Be familiar with the SAT
process.

— Have previous coursc manage-
ment experience.

As a result of these expectations, we have
defined the scope of the document as follows:

e The document does not include dis-
cussion of the basic principles of all
good instructional design, but is lim-
ited to discussion of topics instruc-
tional design topics which arc partic-
ularly pertinent to remotely delivered
training.

e The document does not include basic
principles of thelogistics of course ad-
ministration, but oaly logistical con-
siderations which are particularly pes-
tinent to remotely delivered training.

ORGANIZATION

For case of use, the guide is divided into
three major sections:




o The first section (A) provides Gener- o The third section (C) provides Rec-

al Information and overviews of vari- ommendations for Implementation of

ous techniques that can be used in SMART Courses. It is intended

SMART. If you are new to SMART, primarily for use by course managers.

we suggest that you read this section

first. An overview of the sections is provided on
Page 4.

e The second section (B) provides Rec-
ommendations for Analysis, Design, The main index, below, will direct you to
and Development of SMART  the appropriate scciion. The index atthe front
Courses. It is intended primarily for of cach section will then direct you to the spe-
use by course developers. cific topic(s) that make up that scction.

MAIN INDEX

If you want:

L |

General Information Recommendatons for Recommendations for
and Background SAT steps: Implementation
then turn to Page Al Analysis, Design, & thentum to Page C1 |-
Development then
turn to Page B1
b




COURSE CONVERSION GUIDE

GENERAL OVERVIEW

General Information
and Background
Development

— The RC Need for
' New Training Op-
tions (A2)

—~ SMART Environ-
ment (A2)

— SAT Process (Al4)

Recommendations for SAT
Steps Analysis, Design, &
Development

— Analysis Phase (B2)

— Design Phase (B5)

_ Development Phase (B23)
— Special Topics*

— Setting Options (B7)

— Identification of LOs
(B10)

— Sequencing LOs (B17)

— Course Schedule (B18)

— Leaming Activitics
B27)

— Instructional Manage-
ment (B45)

— In-Depth Looks*

— Pacing (B20)

— Group Interaction
(R20)

N -y

— Media Sclection (B35)

Recommendations for

Implementation

When to Use
SMART (C2)

Who Should Use
SMART (C3)

Im;'alcmcniing
SMART (C5)

Special Topic*

— Student Back-
ground (C12)

* Special Topics and In-Depth Looks address arcas in step-by—step detail that arc only men-

tioned in the main text.
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GENERAL INFORMATION AND BACKGROUND

THE RC NEED FOR NEW
TRAINING OPTIONS

In its efforts to maintain overall readiness,
the U.S. Army is faced with some unique
challenges in regard to the readiness of its
Reserve Components (RC). The RC is made
up of the Army Reserve and the National
Guard. Although training is only one impor-

- tant component of readiness, it is many times
more difficult to provide adequate training to
the RC than to the Active Army, as described
below. The importance of adequate training
for the RC is acute, however, since the RC
makes up more than 50% of the total Army
strength.

Background on Training of the
RC

Typically, the RC has only 39 training days
available per year distributed over 12 week-
ends and a two week annual training session
as compared with the continuous training re-
ceived by the Active Army.

RC units are scattered all over the United
States at more than 4,000 armorics and re-
serve centers. As a result, there are large
numbers of soldiers with low geographical
density. Low density Military Occupational
Specialties (MOSs) often do not justify local
courses and, in general, there are not enough
qualified instructors within the RC system
for all MOSs at all locations.

A2

Travel, then, to resident schools is re-
quired, but training for those in the RC must
accommodate civilian and personal commit-
ments such as jobs and family responsi-
bilities. Thus, resident training, commonly
viewed as the best the Army has to offer, may
not be ideal for the RC soldier.

The Need

An ideal training option for the RC would
be one that minimizes cost and maximizes
quality, throughput, and availability. High
quality training that could be delivered at the
soldier’s home or home armory/reserve cen-
ter should provide good throughput and ac-

ceptance, so would meet this ideal if it were
of low cost.

SMART: A POTENTIAL
SOLUTION

A potential method of providing such train-
ing is through a remotcly delivered,
computer-mediated training system. We call
the system SMAKRT, which stands for the Sys-
tem for Managing Asynchronous Remote
Training (SMAKRT). Sinceitisanew concept,
the SMART environment may seem some-
what aliecn. Many similarities to classroom
training are evident and the same objectives
can be accomplished but by some different
methods.

e




What is SMART?

SMART is a distributed training system.
Its fun_qtions are to provide a:

e Communication system
e Combination of delivery media, and
¢ Course management system

and its characteristics are to support
e Geographically distributed training,

e Asynchronous and synchronous train-
ing, and

e Computer—-mediated training and
communications.

SMART is a concept for providing remote
training. The specific software and hardware
used is not important for understanding and
implementing the new concept.

The following paragraphs bricfly describe
the functions and characteristics of SMART.
As is illustrated in Figure 1, SMART pro-
vides a communication system which allows
an instructor to remotcly communicate
with students, studeats to communicate with
the instructor, and students to communicate
with each other, all in a distributed fashion.
The major medium of communication in
SMART is through the computer which uses
existing telophone lines to access a main-
frame computer where data are stored. Other
names for this kind of communication in-

clude asynchronous computer conferencing
and computer—mediated communication.

SMART also provides a combination of de-
livery media. All types of instruction can be
integrated in SMART training. This instruc-
tion includes paper-based materials, com-
puter assisted instruction (CAI), storyboards,
formal and informal discussions, problem
solving groups, peer tutoring, €Xpert groups,
small group exercises, simulations, video—

and audiotapes, interactive video disks

_ (IVD), and hands—on activitics, which can be

A3

accessed via SMART.

Finally, SMART provides a course man-
agement system which allows the instructor
to control and administer lessons, cxerciscs,
and tests, while it also automatically maix-
tains rosters, grade books, and attendance re-
cords. SMART also allows the instructor to
provide feedback on the performance of vari-
ous activities to studeats.

The distributed nature of SMART allows
geographically distributed leamers to partici-
pate in the instruction without the need to
come together in one location. Students and
instructional staff can be located anywhere
there is access to a telephone. Students can
work from their homes, armorics, Or reserve
centers, and instructors can tcach from
Branch schools, RF schools, or their homes.
With portable computers, students and in-
structors can continue their participation in
classes even when they travel.

1




Computerized means for soldiers and instructors to communicate . /.mm\
asynchronously from distribut: 1locations. School

SOLOIER

Figure 1. The SMART Communication Network.
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Most of the instruction delivered via
SMART is accessed asynchronously. Thatis,
not everyone must participate at the same
time. This flexibility of scheduling makes
SMART quite adaptive to personal time con-
straints. However, it also means that there
are built-in time delays before all students
receive the instruction and that certain activi-
tics, such as group discussions, will take
longer than they would in the face—to—face
environment. When time delays are not prac-
" tical, SMART allows synchronous communi-
cation. Here, all students access SMART at
one time and work togcther to accomplish a
given task. When the task is completed, stu-
dents retumn to the asynchronous mode.

Since SMART is computer-mediated, it
requires that cach participant have: a com-
puter with a modem (a device that allows
computer communication over the tele-
phone); appropriate software to facilitate
computer communication and learning ac-
tivities, telephone links, a host computer
which supports uploading (transmitting in-
formation to someonc) and downloading (re-
ceiving information); and a certain amount of
computer expertise. The system  facilitates
==aningful, connected discussions by a
group of students. These discussions take
place on the computer as students rcad and
comment on input from cach other. This dis-
tributed training system also allows instruc-
tors and schools to take advantage of the fact
that every student has a computer which fa-
cilitates the use of computer-based training.

SMART is many things. Perhaps the thice
most important features of SMART, how-
ever, are that it is distributed, predominantly
asynchronous, and computer—-inediated.

How Does SMART Appear to
the Student?

As in some other distributed learning situa-
tions, like correspondence, students who
learn via SMART cxpericace a tabletop
leaming environment—they most likely sit at
the Kitchen table or at a desk in their homes
and work alone in the sense that there are no
other students physically present. Since they
are RC, they fit their training around their
daily routines. Students also work on very
different schedules. All these factors com-
bine to make the SMART learning experi-
ence quite different from that of a student
who takes a resident course. Figure 2 depicts
scgments of a “day in the life” of a

as 12




Resident Student

SMART Student Notes
Monday
0700 Wakesup and a Drives to work The resident student is able
takes shower to devote the entire day to
course work; the SMART
0800 Reports to the first | Arrives at the office and begins | student devotes more than
lecture of the day | the work day a third of the day to
civilian employment
0930 Takes abreak and | Triss to reach a classmate by
chats with other phone; no luck
students :
1 0945 Begins a small Gets work assignment to writca | The resident student has
group exchange major report by Friday face-to—face interaction
with classmates so group
1145 Finishes the small | Classmate retums call; spends excrcises are accomplished
group exercise; 20 minutes scheduling a quickly in a pre-scheduled
breaks for lunch synchronous meeting for Friday time period; the SMART
student must coordinate
1300 Completes a CAI | Eats lunch at desk while doinga | group work and add
lesson at the SMART reading assignment administrative time to the
computer lab activity
1400 Goes to lecture Resumes office work
1700 Retumns to quarters | Drives back home
1800 Has dinner with Has dinner with family
classmates
1930 Does a homework | Checks kids” homework
assignment
2030 Watches Monday | Works on SMART—does a CAI | Only after fulfilling
Night Football and a paper-based exercise civilian job and family
requirements can the
2330 Goes to bed Goes to bed SMART student work on
the course

Figure 2. A dayinthelifcofa resident and a SMART student.

Pty
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resident student and a SMART student and
highlights the differences between the two.

For the resident student, one day is very
much like aniother, with course requircments
allocated to scheduled time blocks and with
few pressing distractions from coursc work.
For the SMART student, however, this is not
the case. Each day brings different chal-
lenges to overcome in order to complete

course requirements. Figure 3 shows typical

- segments of a “weck in the life” of a SMART

student.

Once working in SMART, one experiences
a very different milicu from the face—to—face
classroom. ‘To illustrate this, Figure 4 shows
what the SMART student may scc and do
during the computcr scssion that takes place
at 2030 hours on Thursday.

Note that, in the discussion of SMART, the
features described are unique to our software
implementation. In other implementations,
one would expect SMART to perform similar
functions, but the particular features may
look different. The following explanation
corresponds to the three sections (A, B, and
C) in Figure 4.

(A) The first thing students see after tum-
ing on the computer is an analog of an clec-
tronic school. This school contains “rooms”
or places where various activities occur—
feedback on tests is given in the office; small
group activities take place in the team room;
class discussions take place in the classroom;

general chit—chat takes place in the break
room; self-containcd lessons, such as CAls
and storyboards, arc taken in the lecarning
center; and homework assignments and tests
are done in the writing center. The school
metaphor serves as an aid to understanding
the learning environment for the students
who are moving from the known world of the
face—to—face classroom to the unknown
world of SMART.

(B) The task list serves as an organizer,
whereby students sclect activities to perform.
In addition to selecting self-contained course
requirements, such as performing a CAl they
may clect to send or receive information to/
from other students and/or the instructor.
This is done by “uploading”™ or “download-
ing” to/from the host computer. The task list
also serves a course management function by
keeping track of what lesson activitics they
still need to complete.

(C) Students would probably first clect to
download information from the host com-
puter. By downloading, they would receive
answers to any questions they might have
posed to the instructor, messages from class-
mates, and feedback on graded activities al-
ready completed. Only that information sent
10 the host computer since they last down-
loaded is provided. Information is organized
hicrarchically by net, item, response, and
date. Before continuing through our over-
view of the SMART session, an explanation
of these concepts is in order.

A1l 4




SMART Student

Notes

Tuesday

1900 Reports to RC unit for weekly
meeting

2330 Returns from meeting and goes t0
bed

Wednesday

0900 Gets phone call about a meeting to
attend tomorrow; requires travel
across the state

1700 Returns home to pack; puts a
message online to classmates
regarding unexpected trip

Thursday

1830 Returns home from meeting; cats
dinner with family

2030 Starts working in SMART—
downloads, reads through
downloaded information and
types replics, docs a CAL uploads
messages and CAI answers,
organizes information

Friday .

1800 Gets online to begin synchronous
mecting

1830 All classmates are ready to begin
the group exercise; the instructor
hands out the assignment

2200 Sends answer to group assignment
to instructor and goes offline

Saturday
0800 Gocs on all day family cating

Sunday
1900 Goes online to ask a question
during online office hours

In addition to juggling family and civilian
job requirements, the SMART student must
perform RC military duties

SMART studerts often have uncxpecied
cvents in their lives (such as overtime, travel,
or sickness) which preveat them from work-

ing on course requirements for one or more
days

Working in SMART implics morc than just
completing a lesson; there are administrative
duties such as organizing information and
computer communications tasks

Group activities that take place with casc ina
face—~to—face setting may require a great deal
of coordination when conducted via comput-
er; in synchronous mectings, all group mem-
bers must be on the computer at the same
time; even in synchronous meetings, there is
a time delay while studeats respond to one
another so the same activity takes longer us-
ing computers than face-to—face

Instructor hours must accommodate students’
schedules

Flgure 3. A weekin the lifcof a SMART student.
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Break Room ) Classroom Team Room
Writing Center . Team Room
Task List
Leaming Center Team Room
Office
B
TASK LIST STATUS
1. Do reading on airficlds . DONE
2. Do CAI on airfields NEED
3. Review roads and airficlds lessons NEED
4. Take roads and airfields exam NEED
A. Upload to host
B. Download from host
Sclect menu option
C

Downloading from CLASSROOM:

Feb21/89 23:08

14:4)John Jones: Help on Activity 8

When I fill out the table in step (b-2). I get a2 No Go for the No. 10 sieve and Gos for the
rest. The tabled values are 80, 15, and 5. The sample values are 80, 10, 15, and 4. Where

am I going wrong? I'll check back later tonight for some advice and will drive on in the
meantime.

Feb21/89 23:45

17:5)Mike Smith: I need help too
Help! I do not have a clue as to what is going on in the thickness design of each layer in the
building of a road or airfield. It is not clicking as to where the thickness is coming from or
‘how to break down each layer and know how thick it should be. [ understand the first part
of the problems, but not the last 2 or 3 steps. Can anyone help???

Feb22/89 00:08
17:6)Joan Black: Here is alittle help John

John, I can't help you a lot but if you use half of the months at 31 days and half at 30 you
will come up with the correct answer.

-

Figure 4. Sample SMART session.
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A net is the computer equivalent of a room
in the electronic school where activities take
place. Information from similar types of ac-
tivities are stored fogether in a net. For ex-
ample, in our SMART implementation
shown in Figure 4 (C), the netis the CLASS-
ROOM. This is where discussions about
technical topics take place. As can be scen

from the figure, students are asking questions
about course content.

An item is a statement or discussion about
a single subject or thought. In Figure 4 (O),
you will note designators such as 14:4 and
17:5. The number to the left of the colon is
an item number which keys to the item being
discussed. In the example, Item 14 is a tech-
nical discussion on Road Design, while Item
17 is a technical discussion on Airficld De-
sign. In the designators, the number to the
right of the colon is a response number. A re-
sponse is acomment about an item or another
response. Responses are displayed in the or-
der in which they are received, as indicated
by the date and time stamps shown in
Figure 4 (O).

The excerpts shown in Figure 4 (C) are
transcripts frem a real class, with only the
names changed. They representa portion of
the student-to-student dialogue taking rlace
in about a one-hour period on a given cve-

ning. Several features of the transcript arc
noteworthy:

o Time stamps—as was stated pre-
viously, SMART students do most of

Al10

.

1

their course work during evening and
weekend hours; the time stamps re-
flect Eastern time; “John Jones,” a
student who lives in Maryland, was
working on the course at 11 p.m.;

Organlzation—because students
are working asynchronously, and
even though responses 17:5 and 17:6
follow onc another chronologically,
they do not follow logically; responsc
17:6 obviously is a response to a com-
ment posted at some time previous to
17:5; further, not all students are
working on the same course topics, as
cvidenced by activity in two items
which do not refer to the same content
areas. The result of this is that stu-
dents must devote time and cffort to
organizing downloaded information
into a logical (i.c., by item) sequence,
usually by printing the information
and binding it in a notebook; and

Peer learning—these items arc be-
ing used by the students to ask and

answer technical questions. While

the instructor would have the ultimate
responsibility of answering technical
questions, he or she is not the only re-
source available to the student with 2
question, as evidenced by “Joan
Black’s” response. Unlike the face-
to—face environment, where it is usu-
al for the instructor to speak and the
student to listen, computer conferenc-
ing affords equal air time to all and

7




soldiers are free to respond to onc
another in any public discussion.

Figure 5 represents a snapshot of the stu-

dent’s remaining tasks as presented in a
SMART session.

(A) SMART prompts for comments on
iterns and responses justread. SMART trans-
forms the entry into language understandable
by the conferencing system, so the student
does not have to learn the peculiaritics of a
particular conferencing system. Finally,
SMART retumns the student to the task list
after downloading and responding is
completed.

(B) The next task selected is performing a
CAl lesson. Our SMART software automad-
cally finds and displays the correctlesson. As
the student moves through the lesson, infor-
mation is presented and questions are asked.
When a question is answered, immediate
fecdback is given regarding correctness.
Serving its function as a course management
system, our version of SMART stores the stu-
dent’s answers and automatically sends them
to the instructor when the student next selects
the upload function from the task list. In fact,
selecting the upload function causes all newly
created data, such as the respoases shown in
Figure 5(A) and answers to CAls and quizzes,
to be automatically transmitted to the host
computerin the format required by the confer-
encing system. Typicaily, the student would

upload after completing all other computer—
mediated activitics during a particular
session.

How Does SMART Appear to
the Instructor?

The fact that SMART is characterized by
being distributed, asynchronous, computer—
mediated training and communication also
impacts the SMART instructor with respect
to both work schedule and duties performed.
The emphasis on computer mediation and in-
dependent leamning shifts the emphasis of the
role of the instructor from primarily that of a
deliverer of instruction to one of a manager/
facilitator and a counselor. That is, the
SMART instructor spends less time provid-
ing coursc content via lecturing or other
classroom techniques than doces the resident
instructor and more time guiding students
through the leaming experience by directing
their studies, answering questions, and pro—-
viding performance feedback.

Figure 6 gives highlights of a “weck in the
life” of a SMART instructor. For the pur-
poses of the illustration, it is assumed that the
instructor works full time tcaching onc
course. Note that, although the instructor
works for 40 hours during the week, time is
allocated according to student needs rather
than as an cight to five workday. Further, to
ensure timely feedback to students, it is nec-
essary for the instructor to check in on the
computer on at least a daily basis.




Respond to item? Y/N
Item number? 14
Enter your response:

John, what CBR are you using for a table value? Remember to
downgrade the CBR and recheck it.

MORE/RETURN TO TASK LIST

DESIGN OF AIRFIELDS 1

This set of lessons will introdiice you to the design of airfields. Please
proceed through the lessons in alphabetical order.

A. Introduction

B. Desiga Steps Select Menu option

STEPS IN DETERMINING RUNWAY LENGTH 130

The TGR in Table 3 was determined at 59 degrees F, at an altitude of O feet,
and with an effective gradient of less than 2%. If any of these three factors are

different for the airficld being designed, correction factors will have to be
developed.

Press Enter for more

STEPS IN DETERMINING RUNWAY LENGTH 135
Which one of the following is NOT a correction factor that may have to be
applied to the TGR?

A. Temperature C. Effective gradient
B. Altitude D. Wind strengti:
Enter the selection of your choice: D Correct

Figure 5. Continuation of sample SMART session.
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SMART Instructor

Notes

Monday
0800-1100

1100-1500

1500-1700

Tuesday
0800-1000
1000-1100

Wednesday
0800-1100

Thursday
0800-1200
1200-1600

Friday
0800-1100
1200-1400
1800

1830-2200
2200-2300
Saturday
0800--1100
Sunday

08001100
1900-2100

Goes offline to receive messages
and grades on activities, writes
replies and feedback and uploads
{download/upload)

Updates records of student
progress; ptiones students who
have fallen behind

Takes hotline call from a student
having software problems; sends
new disks

Downloads/uploads

Obtains clarification from
proponent school on topics
students have questions about

Downloadsfuplcads

Downloads/uploads
Grades exams and homework

Downloads/uploads

Adds funds to computer accounts
Goes online for synchronous
meeting

Al students are ready to begin the
group exercise; gives the
assignment and monitors progress
Grades group assignment and puts
feedback online

Downloads/uploads

Downloads/fuploads
Goes online for office irours

Like the student, the instructor accesses the
SMART via the task list; he or she is able to
sec grades on activities that are scored
automatically, pick up assignments to grade,
post grades, receive questions and comments
and post answers to them; students who are
not getting online, either because they have
fallen behind or because they are having

computer problems, must be contacted by
phone.

In SMART, the instructor has the opportunity
t consult with other experts or with written
resources before answering a question.

The time needed for downloading and
uploading will vary by volume.

SMART instructors do both class admin
(grading, etc.) and computer admin tasks.

Synchronous activities must be scheduled
around the students other activitics.

Prompt feedback is critical in SMART.

To ensure timely tumaround instrictors must
be on the computer daily.

Figure 6. A weckin the lifcofa SMART instructor.
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THE SAT PROCESS AND
SMART

This section describes how SMART incor-
porates the SAT process. We will begin with
a brief review of SAT.

A Quick Review of the SAT
Process

SAT is a five—part process which com-
prises the following phases:

Analysis. The Army refers to this phase
as collective front end analysis (CFEA).

The five basic steps are to: analyze the job,
select task functions, construct job perform-
ance measures, analyze existing courses, and
select the instructional setting. The intended
result of Analysis is an inventory of critical
tasks, task conditions, and standards of
performance.

Deslgn. This phase consists of four steps
which will build the training program based
on the requirements of the job.

The first step is the conversion of each task
into an objective. Tests are then designed to
matchthe objectives. Student entry behavior
is then described and, finally, a sequence of
instruction is designed for the objectives.

Develop. This phase is a five step process

in which learning materials are developed
and tested.

The first step is the specification of leamn-
ing activities which will satisfy the objec-
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tives determined previously. Next, instruc-
tional management plans are developed to
allocate resources needed for conducting the
instruction. ‘Then, existing materials are re-
viewed to determine their adequacy for
teaching to the objectives. Where suitable
materials are not already available, instruc-

tion is developed. Finally, the course plan is
validated.

Implement. The instructional manage-
ment plan is implemented and instruction
begins.

Evaluate. Both internal and external
cvaluation are conducted by the Directorate
of Evaluation and Standards (DOES).

Comparison of the SAT Process
for Resident vs SMART Courses

Examination of the SAT phases indicates
that there are no differences in Steps 1 —3.0f
the Analysis phase or in any steps of the
Evaluation phasc for SMART and resident

courses. Hence, these steps will not be dis-
cussed further.

Analysis, Design, Development, and Im-
plementation involve considerations in
SMART in addition to those for resideat pro-
grams. Resident and SMART programs
differ in 2 number of ways. In SMART, there
is no face—to—face contact. Further, SMART
is largely asynchronous; it allows a great deal
of student autonomy, and it caters to part—
time students.
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These differences impact efforts in Analy-
sis, Design, Development, and Implementa-
tion. For example, the unavailability of non-
verbal cues due to the lack of face—to-face
contact in the SMART environment argucs
the need for frequent testing and feedback
and the use of telephone and/or mail commu-
nications for student support. The asynchro-
nous aspect of SMART argues the need for
individual activities, but group pacing. Stu-
dent autonomy and awareness of the require-
:ments of part-time students argue the need
for flexibility of completion of activities and
decadlines.

The remainder of this document will detail
requirements in the application of the SAT

process for the SMART environment. In all
cases, these same steps are also being per-
formed in the Resident environment. How-
ever, we will want to emphasize certain as-
pects of the step and how those aspects may
change, or become of increased importance,
in SMART. Section B discusses the Analy-
sis, Design, and Development phases of SAT.
Section C discusses the Implementation
phase of SAT.

It should be noted that SAT is not a linear
process. Rather, output of a given step often
feeds back to previous steps as well as for-
ward to subsequent steps. Feedback loops
are noted throughout the document.




SECTION B

RECOMMENDATIONS FOR SAT ST EPS:
ANALYSIS, DESIGN, AND DEVELOPMENT

Analysis Phase (B2)

— Analysis of Existing
Courses (B3)

— Analysis of Scting
Options (B4)

— Special Topic
— Setting Options
(B7)

Design Phase (BS) Development Phase
(B23)
— Development of
Objectives (B3) — Specification of
- Learning Activitics
— Development of Tests (B23)
(B89
— Specification of

— Description of Entry Instructional Manage—
Behavior (B11) ment Plan (B490)

— Determination of — Review of Existing
Sequence and Structure Materials (B44)
(B13)

— Development of
— Special Topics Instruction (B48)

— Identification of
LOs (B10) — Validation of

— Sequencing of LOs Instruction {(B49)
(B17)

— Course Schedule — Special Topics
(B18) — Leaming Activitics

(B27)
— In-Depth Look — Instructional
— Pacing (B20) Management Plan
(B45)
— In-Depth Looks
— Group Interaction
(B30)
— Sclection of Media
(B35)
N
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RECOMMENDATIONS FOR SAT STEPS: ANALYSIS, DESIGN, AND
DEVELOPMENT OF SMART COURSES

Although good course design is critical in
any training cffort, it assumes additional im-
portance in the SMART environment, partic-
ularly when non-verbal cues showing that a
student does not understand the course con-
tent are absent. Course materials should be
designed so they can be easily understood in
a stand—alone format wherever poss’iblc.
" They must provide diagnosis for the instruc-
tor and feedback for the student. Further, the
course designer must keep in mind the needs
__of the part-time reserve soldier with respect
to time demands and motivational factors.

In a discussion of course design, it can be
assumed that the developer is working from a
course that is already in existence in resident
format “converting” that course to a SMART
implementation. It can also be assumed that
the developer has access to the POI and all
lesson materials, including all written materi-

als, lectures, exams, cxam results, and exam
keys.

The expected level of effort is 2 conversion
from existing materials, with a change in me-
dia and the addition of new instructional acti-
vities where necessary. It is expected that
neither the structure or basic content of the
lessons nor the lesson objectives (for existing
lessons) will be changed.

Developers who are working “from
scratch” and developing a new course that
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has not been taught in resident school, will
have to apply the SAT process as written, and
use this document as a source of pointers for

aspects of SAT that need particular cmphasis
in the SMART environment.

A. ANALYSIS PHASE

Design Phase

|

Development Phase

As mentioned previously, the first thfcc
steps of the analysis phase, job analysts, sc-
lection of task functions, and construction of
job performance measures, arc the same in
the SMART environment as in residence. In
fact, these steps need not be repeated if they

have alrcady been performed for the resident
course.

Analysis for SMART conversion focuses
on the analysis of existing courses and the se-

lection of the instructional sctting.




A1. ANALYSIS OF EXISTING

COURSES

Analysis Phase

Analysis of Setting Options

The purpose of this step is to look for the
features of the resident course that will be
most and least easily incorporated into the
SMART environment and to gain perspec-
tive/familiarity with the course. Itis assumed
that the course under study is onc that has
been designated to be taught in the SMART
environment, and that it is nof the course de-
signer’s responsibility to decide whether or
not a particular course (or portions thereof) is
to be implemented in SMART.

Perhaps the best way to become familiar
with an existing course is to attend the course
yourself, preferably as a participant rather
than as an observer. If this is not possible, the
next best way to getin depth familiarization

is to study the available lesson materials and -

to consult with SMEs (subject matter
experts).

Remember, the purpose of this stage is fa-
miliarization, not concrete decision—-making
about the design process. As you familianize
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yourself with the course, ask yourself the fol-
lowing questions:

— Do I have everything I need to com-
plete the course requircments? Docs the
school use materials that I do not have?

It is critical to have a complete set of mate-
rials for course design.

— Are there things that I don’t understand
about the course content? Did some topics
seem to be very difficult? Did my classmates

scem to do poorly on some learning
activites?

If you answered “yes” to the above ques-
tions, note which activitics were seen as
difficult by yourself and others. These will

need careful attention in the SMART
environment.

— Did you get any “gut reaciions” like '
“That lecture would make a great CAI!™ or
“We could film that instructor and show our
students the lesson on video!™?

While there are a good many principles of
course design that have been derived from re-
search, it is still true that there is a certain
“art” to course design. Hunches may prove

invaluable in your determination of the in-
structional setting.
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A2. ANALYSIS OF SETTING
OPTIONS

Analysis Phase

Analysis of Existing Courses

The purpose of this step is to begin to iden-
tify the settings or media inside the SMART
environment where particuiac activitics will
be taught.

Several options are available. First, the
material can be taught as—is if it already ex-
ists in a medium accommodated by the
SMART enivironment. For example, if a
PLATO CALl is used at the resident school, it
may also be usable in SMART if student ac-
cess to a mainframe which supports PLATO
can be provided or if the lesson s available in
micro form. Also, films shown at the resi-
dent school can be packaged in video form
and sent to students to be viewed on VCRs.
Obviously, the usc of existing materials is
more cost—effective (because it is less labor
intensive) than other altemnatives.

If materials do not exist in a medium
accommodated by SMART, they must be
converted to a medium which can be

B4

CAUTION: While itis tempting to adopt
all resident CAls as primary instruction
in SMART, be aware that many of the
CAIs used in resident programs are in-
tended to reinforce points made in lec-
ture. They do not take the place of lecture
in face—to-face instruction and should
not take its place in SMART. Rather,
they should alsobc usedina supplcmcn-
tal role in SMART.

implemented in the SMART environment.
The prime example of this situation occurs in
the case of live lectures, which obviously
cannot be delivered in the same format in
SMART. The content of these lectures can be
recast in the form of written materiais, CAls,
storyboards, or vidco— or audio—tapes, to
name a few. (Sce more suggestions for con-
version media in the Special Topic on Settng
Options.)

In some cases it may not be possible or de-
sirable to convert material to a medium ac-
commodated by SMART. In such cases, al-
ternate plans are nceded. One such case
would be a field trip held in resident training.
In this situation, it may be necessary to make
arrangements for SMART students to have
the same or a similar ficld expericnce.
Another case would be the use of IVD
(interactive video—disk) leaming activities in
resident training. At this point in time, it
would not be cost—cffective to provide IVD
equipment to each student for in—home use.

Here, you might design an activity in which




the student must go to the ncarest reserve
center for the IVD training.

It is important to remember that the output
of the analysis of sctting options is the identi-
fication of possible media for cach lesson ac-
tivity. The output is nota final decision on
the medium for any particular lesson. This
decision will be made later in the SAT
process.

CAUTION: Students must have conve-
nient access to materials or they will not
be successful in the remote training set-
ting. OQut-of-home activities, while pos-
sible in the SMART environment, should
be avoided unless they are the only prac-
tical alternative.

Figure 7 is a sample worksheet that you
might find uscful in conducting your analysis
of setting options. (Blank worksheets can be
found at the end of this section.) It alls for
the following information:

— A description of cach leaming activity
as it is currently performed at the resident
school.

__ A decision as to whether the activity
can be used as-is, can be converted for in—
home use, or must be taught out of the home.

— A list of possible in-home media, if
conversion is the option of choice, along with
a short justification of your preferences for
certain media.

— A description of possible cut-of—-home
arrangements, if teaching out of the home is
the option of choice.

B. DESIGN PHASE

Analysis Phasc

Development Phase

All aspects of the Design Phasc must re-
ceive special atteation in course development
for the SMART cnvironment.

LA
~J
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ascription of Learning Activity at Resldent School:

The leaming activity is a three hour lecture which covers an overview of asphalt plants and

asphalt paving operations, aggregate blending, determination of the optimum asphalt con-
tent, and estimation of a bill of materials.

In the overview section, the instructorused a large number of overheads. Aggregate blend-
ing, determination of the optimum asphalt content, and estimation of the bill of materials

were taught in a lead—through practical exercise format. Aggregate blending is an iterative
calculation.

Analysls of Setting Options:
Materials suitable as-is
__ X Materials suitable for conversion
Materials must be taught out of the home

Most Suitable Conversion Options (it applicable):

__x__ Offline written material _ X Videotape

_____ Online written material ____ Online discussion
_x Cal __ Group excrcise
_X  Storyboard _____ Hands-on experience
__x_ Workbook/notetaking guide _____ Simulation or game
__ Audiotape TV orradio broadcast
_ X Spreadsheet exercise __Xx__ Paper-based exercise

Notes on Converslon Optlons:

Since the overview section has a large visual component, the best media are those which ac-.
commodate visuals: ¢.g., offline written material with graphics, or storyboards or video-

tapes with notetaking guides (so that hard copy information is available to the student for
futurc study).

For the lead-through practical exerciscs, media which can provide feedback regarding cor-
rectness of answers during the exercise arc most suitable: ¢.g., CAIs or offline written mate-
rials in 2 programmed instruction format. CAIs would be accompanied by workbooks so
that the student would have hard copy materials to refer to for exams, etc. Use of a spread-
sheet would ease the calculational burden on the student for the aggregate blend.

Description of Out of Home Teaching Methods (If applicable):

Flgure 7. Setting options analysis worksheet.
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SPECIAL TOPIC ON SETTING OPTIONS: What are my setting options in
converting existing materials for use in SMART?

The following is a list of instructional methods which canbe used in the home inthe SMART
environment:

__ Offline written materials, including TMs and FMs

—_ Online written materials placed in the computer conference
— CAls, both mainframe and micro versions

— Storyboards

— Workbooks and notctaking guides

— Audiotapes ”

— Vidcotapes

— Online discussions

— Group exercises, both synchronous and asynchronous
—— Small scale hands—on experiences

— Simulations and games

— Television and radio broadcasts

— Spreadshect or paper-based calculational exercises.

Selection of a methed should be guided by the ability of that method to meet the folloving
needs (in addition to the principles of media sclection common to all COUrses):

—  Wherever possible, the method should be able to beusedin a stand—alonc format,
without the need for input from other students or the instructor.
__ Offline and online written materials, CAls, storyboards, workbooks and
notetaking guides, audio— and video—tapcs, hands—on experiences, simula—.
tions and games, and television and radio broadcasts mect this need.

—_  The methods should provide diagnosis to the instructor and feedback to the
student.
— CAIS, online discussions, group exercises, and perhaps simulations and games
(depending on their design) meet this need directly. All other methods require
supplemental activities, suchas quizzes, to provide for diagnosis and feedback.

—  The method should accommodate the needs of studeats with respect (o time de—
mands, with minimal requirements that studeats be available to do certain activities
at certain times.

— Radio and television broadcasts arc particularly insensitive to the need to be
available at a given time, unless the student has the capability of recording the
. broadcast for future use.
— Synchronous online activitics should be restricted to those which can be de-
signed so that students can schedule a mutually convenient time to participate.
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B1. Development of Objectives

I Analysis Phase I

I Development of Objectives l
Development of Tests I
Description of Entry Behavior l

Determination of Sequence
and Structure

The purpose of this step is to verify and adjust
existing objectives to be in agreement with the
trained tasks.

Learning objectives for computer skills. In the
SMART environment, the primary interest is in
teaching the content of a particular course.
However, by using SMART, additional
requirements in the area of computer skills and
knowledge are present. Hence, learning
objectives (LOs) for computer skills must be
added to the list of training LOs previously

developed for the resident course.

In our discussion, we assumc that SMART
training will have been provided before students
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take their first technical lessons in SMART.
However, review may be needed at the
beginning of a phase or block of instruction. If a
particular computer skill is used heavily in a
block of instruction, Los directed at refresher
exercises on that skill should be included. It
may be possible to simply rcpeat the initial
training. You should obtain the initial SMART
computer training materials for use in your
analysis of existing materials.

In particular, the initial training on applications
software (i.e., spreadsheets, CAI packages, etc.)
should be reviewed.
applications software that was not introduced as
part of the SMART computer training, you must

If you are using

provide LOs for training on this software.

Orientation LOs. One of the first objectives in
a block of instruction should be to have the
students "meet" each other online. To
accomplish this, an orientation objective should
be added to the list of resident LOs.

Remedial LOs. Due to differences in the entry
behavior of the RC SMART student and the
Active Duty resident student, remedial LOs may
need to be developed. Keep this in mind as you
perform the Design Phase step which deals with
the description of entry behavior.

In particular, it may be thc case that the
resident program assumes that students have
had prior course work that RC soldiers either
have not had or have had in an abridged format
designed specifically for the RC. In such
situations, it will be necessary to incorporate LOs
for this prerequisite material into the listing of
LOs for the SMART course.

Deletion of LCs for activities that will not be
trained. If the course managers
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make the decision not to train certain activi-
ties (i.c., tasks trained in resident programs
that would not usually be taught to RC sol-
diers via RF Schools, such as presentations
by allied military personnel), their associated
LOs must be deleted.

At the end of this step, you should have a
complete list of all LOs to be trained, similar
to the sample analysis and listing shown in
the Special Topic on LOs.

B2. Development of Tests

Design Phase

Development of Objectives

Description of Entry Behavior

Determination of Sequence and Structure

The purpose of this step is to cnsure thatthe
tests given during the course match the
learning objectives and that they are appro-
priate for administration in the SMART
environment.

Uso of frequent qulzzes or other
feedback mechanisms. Since SMART
lacks the types of feedback regarding student
understanding present in the resident
classroom (i.c., nodding heads, puzzled

looks), it is necessary 0 check understanding
frequently (i.c., at each logical unit of
instruction). Quizzes or other feedback
mechanisms such as scored CAls can be used
for this purpose. In addition, the administra-
tion of frequent feedback measures provides
a mechanism by which the instructor can
determine if students have completed and un-
derstood the leamning activities.

Mechanisms which provide immediate
feedback are preferred to those in which
feedback is delayed. An example of
immediate feedback would be to usc a
computer-scored multiple choice quiz rather
than an instructor-scored short answer quiz.
Students become frustrated when feedback is
delayed. Further, the literature has shown
that prompt feedback increases both through-
put and speed of completion.

Use of “chunked” rather than com-
prehensive exams. Since a block of in-
struction presented via SMART will be of
much longer duration than the same block
presented in resident school, performance
exams issued for a grade should be presented
in chunks rather than as a comprehensive -
exam at the end of the block.

If the exam to be given in SMART is the
same comprehensive exam given in resident
school, you should divide the exam into sec-
tions which correspond to the topics being
taught and design the course such that these
exam sections arc administered throughout
the course. This ensures that it is the degree

of original leaming, rather than long term re-
tention, that is measured.
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SPECIAL TOPIC ON LOS: Identification of LOs
part 1: Complete listing of objectives used at the resldent school

— Given a classroom lecture, the students will be able to state the fundamental princi-

ples used in planning and conducting Rear Operations in accordance with FM 90-14 (Rear
Operations LO).

—— Demonstrate a working knowledge of planning and execution of Area Damage Con-
trol (ADC) operations, given a classroom, lecture, and listed references to the following
standards: (a) understand the concept of ADC and how it supports the overall conduct of rear
operations; (b) understand the responsibilitics, planning considerations, and execution mea-

sures integral to ADC; and (c) understand engineer roles in ADC (Area Damage Control
LO).

—— The studeat will become familiar with Airficld Damage Repair (ADR) techniques,
current Army and Air Force responsibility, and futurz developments in ADR. Given a
classroom environment, the student will apply proper repair techniques and will know the
quantity of cffort for the ADR mission (Airficld Damage Repair LO).

—— In a classroom environment, familiarize the student with a Military Pipeline System
to include components and responsible: agencies, and basic design procedures. The student
will understand the fundamentals of a Military Pipeline System, and be able to designaT/O
pipeline system (Pipeline LO}.

__ Given a classroom setting, the student will become familiar with doctrine and tactics
of the Australian Army (Allied Presentation LO).

— Actingas an assistant battalion S-3, given the specifications of the paving projectand
ST 5-330-8, the student will be able to design a hot mix plant to include determination of
the aggregate blend and the Optimum Asphalt Content (OAC); will be familiar with the hot
mix asphalt plant and paving operations; and will be able to determine the Bill of Materials
(BOM) for an asphalt paving project, to include both surface treatments and hot mix paving.
The student’s uggregate blend must be within the design limits, the student’s OAC must be
within .1% of the actual OAC, and the student’s BOM must contain sufficient quantitics of
all required materials, in accordance with TM-337 (Asphalt Production LO).

Part 2: Addition of LOs

A: Computer LOs

_ — Students have had prior training on SMART, so no LOs are needed for the SMART
system.
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SPECIAL TOPIC ON LOS:

the TWIN User’s Manual.

B: Orlentation LOs

C: Remedial LOs

— All students
Officer Basic Course,

Part 3: Deletion of LOs

Identification of LOs (continued)

— Analysis of setting options showed that use of a spreadsheet would be beneficial in ac-
complishing the asphalt production LO; students were not previously trained on spreadsheets,
so add the following 1.O: Given the TWIN spreadsheet package and tutorial, students will be
able to create and perform manipulationsona computerized spreadsheet, in accordance with

— Students have notpreviously “met” on the SMART system, sO add the following orien-
tation LO: Given the appropriate hardware and software, students will enter a short biography
into a group discussion item, in accordance with the SMART User's Manual.

arc Engincering Officers who have attended the prerequisite Engincer
so no remedial LOs are needed.

— All resident school LOs will also be taught in SMART, so no LOs will be deleted.

Testing of all LOs. Even though profi-
ciency on SMART skills will probably not be
part of a student’s course grade, the LOs as-
sociated with SMART skills should be tested
to ensure that the student demonstratcs at
least the minimum proficiency needed to par-
ticipate in the course. Such a test should be
given at the end of any computer training and
before the skills are needed in the completion
of other course requircments. Our observa-
tion has been that students without good
computer skills can succeed in SMART
courses, but the instructor and support per-
sonnel have an added burden since they must

guide students through both computer and
technical training.

Remedial LOs must also be tested to en-
sure that students are ready to receive the pri-
mary instruction.

B3. Description of Entry
Behavior

Design Phase

|

Development of Objectives

|

Development of Tests

Determination of Sequence and Structure

The purpose of this step is to prepare a de-
scription of the target audience as contrasted
to the original audience for which the course
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materials were intended. This exercise will
also be helpful in the assessment of the need
for additonal LOs.

In considering the entry behavior of stu-
dents for SMART courses, it is of primary
importance to recognize that the course is be-
ing designed for adult learners (sce the In-
structor Guide for a discussion on the charac-
teristics of adult learners), who are only
part-time students, and who are studying ata
distance over an extended period of time.
This is the perspective from which all design
and development must occur. The instruc-
tional program cannot be successful unless it
meets the needs of the students for whomiitis
designed. As we discuss course develop-
ment, characteristics of the SMART student
which impact development will be high-
lighted.

Several likely differences beiween the
entry characteristics of resident and SMART
students come immediately to mind:

¢ Onc implication of having students
work remotely in their homes is that
they probably do not already know
one another nor do they have the op-
portunity to mect onc another face—
to—face to form a sease of class unity.

34
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Hence, orientation activities must be
planned for them to meet one another
online.

Prior training of RC students may not
have included prerequisites, or may
have included inferior prerequisites,
for resident students. Remedial L.Os
must be designed to overcome such
deficits.

It is unlikely that students will be ex-
perts with respect to the use, assem-
bly, or troubleshooting of computers.
Deficits in these areas must be over-
come by the addition of LOs dealing
with computer skills, either in an ini-
tial training session which the student
takes prior to beginning the first
phase of SMART or at the beginning
of a block of instruction. Course im-
plementers must also consider how
assembly, troubleshooting, and main-
tenance of computers will be handled.

Other attitudinal, educational, and
motivational differences may also be
present. As arcsult, an addition of re-
medial LOs may be helpful. Future
developers should consider the addi-

tion of such LOs.



B4. Determination of Course
Sequence and Structure

Design Phase

Development of Objectives

Development of Tests

Description of Entry Behavior

The purpose of this step is to arrange the
lcaming objectives in the most cffective sc-
quence for presentation in SMART.

The goal is to optimize throughput by capi-
talizing on pacing characteristics and inherent
qualities of motivation that may be achicved
through course sequence and structure.

The Special Topic on Sequencing of LOs
illustrates the points made below. More
detail on scheduling can be found in the In—
Depth Look at Pacing.

Computer skills. IfLOs dealing with
computer skills have been added to the cur-
ricylum, the training associated with those
LOs must be given before the content matter
is addressed. Failure to train in requisite
computer skills before starting on the techni-
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cal content will only resultin frustration and
may lead to drop-outs. Further, lack of com-
puter skills on the part of some students will
slow the course for all

Again, if you added LOs for computer

training, plan to conduct that training first.

Whenever possible, allow for incremental

. skill building with respect to computer profi-

ciency as content-related LOs are intro-
duced. For example, rather than beginning
the course with a content topic which the
analysis of setting options has revealed to be
heavily dependent on group activitics, begin
with one that emphasizes individual activi-
ties, since they do not require as much com-

puter proficiency as group activities.

Orientation activities. Begin cach new
block of instruction with an “icc—breaker” or
a “getting to know cach other™ experience
based on the orientation LOs. This helps to
lessen student anxiety about dealing with the
impersonal aspect of a computer and may
even.serve to rekindle old acquaintances.
Further, such exercises allow students to gain
practice with group discussions on the com-
puter in a situation which is far less threaten-
ing than a more typical group exercise which
leads to a grade.

Synchronous activities, although more dif-
ficult than asynchronous or individual activi-
ties in terms of the computer skills required,
seem to speed the dcv;lopmcnt of rapport
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among the students. Thus, early synchronous
work should be encouraged.

Remedial activities. If remedial LOs
were added previously, activities must be de-
signed for those LOs. Further, remedial LOs
should immediately precede the content aci-
vities for which they are prerequisites.

Content activities. Several principles
are involved in the sequencing and stuctur-
ing of content activities:

o Begin the content lessons with an
casy topic.

This allows students to continue to build
confidence on the computer, and with onc

another, without the pressure of a difficult
academic load.

e Begin the content lessons with an in-
teresting activity.

This “grabs™ attention and enhances mot-
vation. The student comment below illus-
trates the potential benefits of this tactic.

e Alternate casy and hard content
lessons.

This allows a window for “catching up” if
a student has fallen behind and reduces bum-
out, thus, enhancing throughput.

“What a disappointment! I just finished
topic 0 [computer training] and I'm all
fired up to go on to topic 1. I go into the
first lesson hoping to really blitz through
and make up some lost ground. And what
do1 find? The first activity tells me toread
several chapters of 2 FM. Boooorinnang!
I know that presentation of the entire
course by means of computer training is
impractical, but from a psychological
standpoint, don’t you think the start-up is
key in getting people excited?”

Determining a course schedule. The
schedule for a particular block of instruction
must be determined on at least two levels —
the schedule in which the entire block must
be accomplished and the scheduling of cach
individual activity. At this point, the individ-
ual learning activitics have not yet been fully
specified. (This takes place in the Develop-
ment Phase.) Hence, scheduling of particular
learning activities takes place later, when the
instructional management plan is specificd.
Here, we arc concemned with developing an

overall course schedule based on our list of
LOs. '

The pace at which a block of instruction is
conducted is a function of not only the time
to complete the instructional activitics but
also of the administrative time associated
with accessing and organizing computer—
delivered materials.

We recommend a scheduie which requires
soldiers to work at a rate of eight hours per

week (see Recommendations for
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Implementation for further discussion of this
issuc). However, this ¢ight hours must be di-
vided into both instructional and administra-
tive activitics. Hence, only four to six hours
per week will be available for instructional
activities.

In scheduling a block of instruction, then,
assume that the students will complete 2
maximum of six hours of instructional actvi-
ties per week. Thus, for example, a block of
instruction that takes two weeks (80 houfs) in

resident school must be scheduled to take
nearly 14 weeks in SMART.

To determine an expected course schedule,
you must begin with the number of hours of
training in resident school; adjust that num-
ber to reflect the addition of LOs for com-
puter skills, remediation, and orientation; de-
lete any LOs judged non-—critical for RC
training; and finally, calculatc how long the
course will take given a six hour work week.

More detail can be added by specifying the
duration of each topic (sct of related LOs) us-
ing this same process.

Deadlines must also be added to the sched-
ule. Expericnce has shown that deadlines are
an absolute necessity. Figure 8 shows how
well students kept up with an expected
schedule of completed activities based on an
cight hour per week time commitment given
a no—deadline (for topics 1 through 5) versus

a deadliné '(for topics 6 through 10) condi-
tion. Obviously, in spite of a preference on
the part of adult lcarners for self-pacing,
self-pacing does not provide the motivation
necessary to keep moving through the
course. Once deadlines were imposed, stu-
dents moved through the course at or near the
expected schedule.

Section C, Recommendations for Imple-
mentation, provides a further discussion of

how deadlines should be set and enforced.

While the importance of deadlines cannot
be overstated, it is also necessary to be aware
of the need to build flexibility into the sched-
ule. Remember that the students are part—
time soldiers who will have events occurring
in their personal lives that will impact their
ability to meet the schedule. Thus, proper se-
quencing of LOs, which allows for “breath-
ing space™ by placing an casier topic after a
more difficult subject, will aid in meeting
student needs.

Further, inserting “slack™ time in the |
schedule will enhance flexibility. For exam-
ple, you may plan your deadlines such that
every new topic begins on the same day of
the week (i.c., Monday), regardless of the
length of the previous topic. Thus, 2 student
who could have completed a topic on
Thursday, based on the total of the time esti-
mates for the individual activities, would
have a three day “grace period.”




TOPIC 1

TOPIC 2 |~

TOPKC 3 |-

TOPICS |-

TORIC

TOPIC6 -

TOPIC 7 |-

TOPIC 8 1

TOPICY |~

TOPIC 10

No Deadlines

Deadlines

) 0 S

10

15 20 25

ACTUAL MINUS SCHEDULED COMPLETION (in days)

Figure 8. Differences between actual and expected completion times for no-deadline versus

deadline conditions.

The Special Topic on Scheduling builds on
the Special Topic on Sequencing and gives
an example of the developraent of a course

schedule, specifying topic schedules and
deadlines.

It is likely that you will be working in an
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eanvironment in which you have been told
that a course must be designed so that it can
be completed in a certain time period. Care-
ful specification of individual learning activi-
ties in the Development Phase may assist you

in adhering to such schedule constraints.




SPECIAL TOPIC ON LOS: Sequencing of LOs
Principle 1: Put computer LOs first
Principle 2: Put oricatation LOs before conteat LOs

Principle 3: Put remedial LOs earlicr in the sequence than the primary lesson
— Tn this case, there arc no remedial LOs

Principle 4: Start with an casy LO
—_ Since the Rear Operations and Arca Damage Control LOs are the most doctrinal and
least mathematical of the LOs, they aré probably among the casiest; Pipelines and Asphalt
Production, being more quantitative, are more difficult—students at resident school had a
'} greatdeal of difficulty with Pipclines; Airficld Damage Repair is of intermediate difficulty;
the Allied Presentation is totally non—technical, thus quite easy
Principle 5: Alternate casy and difficult LOs
Principle 6: Keep interdependent LOs together
- __ The Area Damage Control LO builds on the points made in the Rear Operations LO,
hence, these LOs should not be scparated
Suggested LO Listing Based on Application of the Principles:
— Spreadsheet LO
— Orientation LO
— Rear Operations LO
— Arca Damage Repair LO
— Pipelines LO
— Allied Presentation LO
— Asphalt Production LO

Note: Other permutations of this list, which satisfy the principles, are possible. The above is
meant only as an example.

(
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SPECIAL TOPIC ON SCHEDULING: Determining a Course Schedule from LOs
part 1: How much time Is ﬁevoted to content LOs at resident school?

— Rear Operations LO: 1 hour

— Arca Damage Control LO: 1.5 hours

— Airfield Damage Repair LO: 2 hours

— Pipelines LO: 5.5 hours

— Allied Presentation LO: 1 hour

— Asphalt Production LO: 3 hours

Note: The above figures reflect classroom hours plus time estimates provided by the school
for study or homework, if any.

Part 2: How much additional time must be scheduled for computer, orienta-
tion, and remedlal LOs?

— Computer LOs: 1 hour
— Remedial LOs: None

part 3: How much time Is needed In SMART to accomplish the same LOs?
a. Total hours required to accomplish resident LOs: 14.5 hours
b. Total hours to accomplish all LOs: 16.5 hours
c. Total hours studeats are expected to work on content materials per week: 6 hours
d. Number of weeks needed to complete in SMART (b/c): 3 weeks
¢. Expected weekly administration time to access SMART: 2 hours
£ Total administration time (d x €): 6 hours
g. Additional weeks needed to accommodate administration time (f/c): 1 week
h. Total weeks for course (d + g): 4 weeks
Part 4: Scheduling Individual LOs within the total time frame
a. Numberof days needed foreach LO (hours for LO/6 hours per week x 7 days per week):

. — Computer LO: (1 hour/6 hours per week x 7 days per week): 2 days
— Oricentation LO: 2 days
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SPECIAL TOPIC ON SCHEDULING: Detetmining a Course Schedule from LOs
(continued) }

— Rear Operations LO: 2 days

— Arca Damage Control LO: 2 days

— Airficld Damage Repair LO: 3 days

— Pipelines LO: 7 days

— Allied Presentation LO: 2 days

— Asphalt Production LO: 5 days
Nots: All calculations are rounded up to the next whole day, because mid-day deadlines are
impractical for the RC student.

b. Total days needed for all LOs: 25 days

c. Total days available: 30 days (assume that you must conduct the course within a one
month ime period)

d. Slack time (c —b): S days
part 5: Determination of schedule

Principle 1: Insert deadlines at reasonable intervals (usually after each topic or aboutonce
a week)

Principle 2: Inscrt siack time throughout schedule, as possible

Suggested schedule for above LOs:

Day 1: Begin Computer LO

Day 3: Begin Orientation LO

Day 5: Deadline for Computer and Oricntation LOs (1st siack day)
Day 6: Begin Rear Operations LO

Day 8: Begin Arca Damage Control LO

Day 10: Deadline for Rear Opcrations and Arca Damage Control LOs (2nd slack day)
Day 11: Begin Airficld Damage Repair LO

Day 14: Deadline for Airficld Damage Repair LO (3rd slack day)
Day 15: Begin Pipelines LO

Day 22: Deadline for Pipelines LO (4th slack day)

Day 23: Begin Allied Preseatation LO

Day 24: Deadline for Allied Preseatation LO

Day 25: Begin Asphalt Production LO

Day 30: Deadline for Asphalt Production LO (5th slack day)
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AN IN-DEPTH LOOK AT: Pacing

As an instructional designer or course implementer, it is important to remember that the students
taking your course will have numerous and often inflexible time constraints. While the average distance
student balances coursework with a full-time job and family commitments, an RC student experiences all
these PLUS a part-time job in the Army. Since dropout rates in most distance education courses run

between 50-80%, it is important to note that soldiers will be challenged to complete even the best designed
course.

However, there are steps you can take to help pace students through the course at an efficient and
yet rcasonable rate:

Recognize that despite your best intentions and most educated guesses, you will probably
UNDERESTIMATE the time it will take students to complete a given block of material. Research
has shown that most course designers do underestimate completion time.

To reduce this possibility, during course validation, have several people assume the role of student
and work through all sections.

CAUTION: Even with these estimates in hand, remember the context in which students will be
working!

Administrative time must be calculated, because uploading, downloading, and printing all take
time. As a course designer, it is natural for your to consider only the actual time to complete certain

materials. However, from the student’s perspective, every activity associated with the course is time on
task.

It is reasonable to expect students to spend 8 hours a week on the course, and NO MORE! The
rescarch suggests that distance students spend from 10-15 hours a week on the course, but most
educators suggest that 10 hours is a more realistic estimate. (HOWEVER, it is important to note
that these studies focused on students who only had a full-time job and not on students who have
1-1/2 jobs, like RC soldiers.)

CAUTION: The cight hour ceiling includes administrative time, so actual time spent on course
materials is less.

A ceiling of eight hours per week of course work will impact the duration of the course. Forcing
students to work more might encourage faster compiction, but would surely increase dropout rates,
possibly to unacceptable levels.

Try to organize course materials to help students streamline their procedures and make the most
cfficient use of their time.
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Pacing (continucd)

For example, have several possible exercises that students can do ence they're logged
on to the computer, to reduce unnecessary logons.

Pacing is a critically important issuc at all stages of the course, because the course is not
over until the last student compicics the last assignment. However, rescarch has shown that
the most critical period in terms of dropout is the first third of the course. After that point,
most students will probably feel sufficieat investment that they will try to finish.

Be aware of the dropout problems particular to the first partof the course. Note that many
people who fail to complete a course are those who fail to even start it. Many people do not

even submit the first assignment. Rescarch has shown that submission of even the first as-
signment should help predict completion rates.

To encourage completion of assignments:

. Make the first assignment short and easy. Some of your studeats may be intimidated
by the computer, and others may lack confidence because they have not taken a

course for some time. The real purpose of the first assignment can be primarily moti—
vational in naturc.

. Because communication via the computer is so integral to the course, you mightcon—
sider writing the first assignment to include some simple computer exercises, like
uploading and downloading files, sending a mail message, and so on.

. In general, try to design your assignments in half hour to one hour chunks. Although

longer assignments may sometimes be necessary, short assignments have several
advantages:

— Even the busiest student can probably carve out 30 consccutive minutes.

—— Short assignments can help motivate students because they get a sensc of
completion and accomplishment. ’

. Asyouconvert course materials for use in a SMART course, make surc that the new
version is not actually longer than the original.

The Air Force, for example, has studied the kinds of changes which occur when corre-
spondence materials are revised or updated. The research showed that the revised course ma-
terials had more volumes, longer sections within volumes, and the elimination of illustrations
and charts to make way for more tcxt (which takes longer to study).
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Pacing (continued)

Inadvertently increasing the amount of required reading in your converted course could
have a negative effect on both performance and throughput.

One of the real strengths of a distance course is that students have more flexibility in
scheduling their study times than if they were taking a resident course. In addition, because
of the nature of computer conferencing, the classroom is open 24 hours aday 7 days a week.

To capitalize on the strengths of ACC:

-

Students should always have a varicty of tasks tobe completed, in order to facilitate
steady progress through the course. Students can work on one assignment while
awaiting feedback on another.

CAUTION: Even if instructors log on frequently, there will still be
unavoidable delays in providing students with feedback on their performance.

Thus, it is important to have individual activities that studeats can complete while
waiting on members of their group.

CAUTION: Group projects can be invaiuable learning experiences, but
they require more time to complete online than in face-to—face situations.
Further, some students work more slowly (or not at all), and can impede
the progress of a group.

So, be sensitive to the timing of group projects.
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C. DEVELOPMENT PHASE

Analysis Phase

|
Design Phase

|

Like the design phase, all aspects of the de-
velopment phase must receive special atten-
tion in SMART.

Ci. Specification of Learning
Activities

Development Phase

Specification of Instructional
Management Plan

Revicw of Existing Materials

Development of Instruction

Validation of Instruction

The purpose of this step is to outline the
learning activities that will be used to achieve
the LOs. At this point, the media or methods
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associated with each learning activity are de-
cided upon.

The initial analysis of setting options will
be used here. It should be noted that a com-
plete list of the learning activitics performed
at the school was created in the initial analy-
sis, along with an indication of whether the
activity should be used as-is, converted for
in-home use, or developed for out—of-home
use. If activitics arc used as-is, the media
and methods have alrcady been specified.
This may also be the case with materials

which are recommended for out—of-home
use.

Primarily, then, the focus of the step is on
those activitics which will be converted for
in—home use, as well as on activitics nceded
to accomplish additional computer, orienta-
tion, and remedial LOs.

The first step in specifying the learning ac-
tivities is to decide on the number of leaming
activitics that will be needed to fully address
the LO. To do this, you must outlinc what
each-learning activity is expected to accom-
plish (what part of the LO it teaches).

Four guidelines are useful in the initial out-
lining of the leaming activities:

e Each leaming activity must contain a
logical unit of the material specified
in the LO.

Each learning activity should form a co-
herent whole so that students working over 2
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period of days do not have to backtrack
through previous actvities to find the thread
of the activity they are currently working on.

e LOs should be broken down into mul-

tiple learning activities, if possible.

If a learning objective encompasses several
requirements, multiple learning activities to
train those requirements should be defined.

- A larger numbsr of shorter leamning activites

affords more flexibility to the student.

e Plan for a mandatory review session
at the end of a topic.

Two factors make exam preparation neces-
sary: a) long delays can occur from the ime
a student actually begins the leaming activi-
ties for a topic and when the topic exam is ac-
tually administered; and, b) the potential lack
of good study skills on the part of RC soldiers
who may have been out of an academic envi-

ronment for a long time is sometimes evident.

e Plan for contingency learning activi-
" des, if necessary.

It may be the case that the course managers
have decided to have you develop contingen-
cy activitics for some or all of the learning
exércises. (See Recommendations for Im-
plementation for a discussion of when
planned contingency activities might be
appropriate.)

4 te2a

Students are directed to access contingency
activities when they have failed the primary
instruction. The contingency activity pre-
sents the same content, usually in a different
medium.

When you have completed this process,
you will have a list of learning activities simi-
lar to that shown in the Special Topic on
Specifying Leaming Activitics. Note that all
LOs, including computer, orientation, and re-
medial LOs, must have specified leamning ac-
tivities. Further, activitics to be used as—is
and out—of-home activities would be in-
cluded in the list, if applicable.

Once you know what each leaming activity
is to accomplish, you can begin to specify the
methods and media for each activity.

The first decision to make is whether the
activity will be an individual or a group activ-
ity. Guidelines for making this decision
include:

o Emphasize individual activitics.

Individual activitics give students greater
flexibility, since they do not have to wait for
the input of others to complete the
assignment.

e Usc group activitics as a pacing aid
and make online communication ¢s-
sential to the function of the course.

Students develop a feeling of unity with
their group members and will work hard to



catch up, if they are behind, so that they can
contribute to the group exercise. Thus, in-
terspersing some group activities among the
individual activitics may help them stay on
schedule.

Group activities in which participation is
optional (such as break room discussions) of-
ten become a side line to the course and are
dropped if workload is high. Further, group
activities reduce feclings of isolation. Fi-
nally, group activitics may cnhance experi-
ence sharing which can add 2 valuable di-
mension to the instruction.

Hence, do plan for mandatory group leam-
ing activities to enhance motivation.

The In-Depth Look at Group Interaction
provides a great deal more information on the
use of group activitics.

Once an initial decision has been made re-
garding the method of instruction, media se-
lection can take place. The following guide-
lines can be used in selecting media:

o Use variety in the media chosen.

There are as many opinions about the vari-
ous media as there are students in a course—
some like a particular medium, some don’t.
Nonetheless, the literature has shown that us-
ing a varicty of media enhances the rate of

course completion.
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Since each student has access to acomputer,
you can exploit the full range of computerized
media, including CAls, storyboards, spread-
sheets, online discussions, online reading as-
signments given by cxpert guest “lecturers,”
and analysis of onlinc transcripts.

The In-Depth Look at Media Sclection
gives the strengths and weaknesses associated
with some of the media available to you.

o Use media that maximize student

control over acquisition.

One of the strengths of SMART is its flexi-
bility—it allows students to choose when
they work on the course. Thus, it may be
counter—productive to usc activities, such as
radio or television broadcasts, that must be
accessed at a set time if alternatives (i.c., au-
dio— or video—tapes) are available.

One exception to this is that set-tume acti-
vities m "v occasionally be used to aid pacing.
Students may work hard in order to be cau ght
up in time to get the most benefit from an oc-
casional set-time activity.

o Design learning activitics to maxi-

mize information processing.

Information processing can be increased
by maximizing time on task and by providing
guidance on how the learning activity should
best be approached. The use of workbooks
and notetaking guides which the students fill
out in conjunction with other media helps to

ensure that they process the information and
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to call their attention to important points.
Further, workbooks and notetaking guides
provide hard—copy materials that can be used
as references when they are away from the
computer (ic., in the ficld) or they are ac-
cessing another computerized lesson.

CAUTION: Our experience showed that
students despise being made to take notes
from videotapes. Videos should be used only
for activitics where a general impression is

to be conveyed and not where it is required
lthat detailed technical information be re-

tained. Notetaking guides should not be used
with videos.

In specifying learning activities for staff
group exercises, special care must be taken.
Activities which are not explicitly reflected
in the LOs may be required. To ensure that all
the LOs needed have been targeted, it may be
necessary to return to the Design Phase step
that deals with the identification of learning
objcctives:

e Do students have the computer skills
needed to conduct an online briefing,
if one is required?

The online bricfing is different from other
synchronous meetings, especially with re-
spect to the time pressure placed upon the
students. Students should have practice with
this experience prior to engaging in a graded
briefing.

1
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Are students expected to perform ac-
tivities in a staff group exercise that
they have not performed during the
course?

If it is likely that not all students have been
taught material prerequisite for upcoming in-
struction, then prepare remedial material to
have available for those that need catching
up.

o Isan orientation to a staff group exer-

cise required?

An orientation LO and an associated orga-
nizational activity may alleviate problems
with procrastination at the start.

Even when all the LOs have been speci-
fied, there may be leamning activities which
are implied, rather than explicit. For exam-
ple, the content-related LO is probably di-
rected toward providing a written solution
and/or an oral bricfing to the staff group
problem. In order to do this, the group must
divide up the problem, work on irdividual
solutions, and prepare a team report. The ac-
tivities needed to complete the requirements
should be explicitly defined.

The Special Topic on Leamning Activitics
gives “how to” information about developing
learning exercises.



SPECIAL TOPIC ON LEARNING ACTIVITIES: Specification of Learning
Actlivitles .

For the purposes of illustration, we will use LO’s for two topics: 1) a presentation by
an Allied military official and 2) aclass for military engineerson the production of asphalt.
In specification of learning activitics, you will perform these steps for all LOs.

_Part 1: Outline of Learning Activities

Perhaps the best way of doing this step is to use a chart, like the one below, in which
the resident school activities for cach LO are listed along with the SMART implementa-
tions of those activities. Refertothe resident school activity descriptions and the ideas on
SMART implementation that you developed in your analysis of setting options.

Resident School SMART
Allied Presensation LO
1) Lecture 1) Presentation of material covered in
lecture
2) Question and answer session 2) Presentation of information covered

in representative question and

answer sessions activity
These activities combined address all

aspects of the LO. Since there is no cxam, nO review is
needed.

Asphalt Production LO

Four part lecturc addresses all aspects This LO lends itsclf to being divided

of the LO: (a) ability to design a hot into multiple activitics:

mix plant including aggregate blending 1) Overview of hot mix plant and pav—

and optimum asphalt conteat; (b) fa— ing operations—part b of LO

miliarity with hot mix plant and paving 2) Aggregate blending and

operations; and (c) ability to determine 3) Optimum asphalt contcnt—part a of

a bill of materials LO

4) Bill of materials—part ¢ of LO
5) Pre—¢xam review

Assume thataggregate blending isavery difficult subject and adecision has been made
to have a contingency activity for that material —two activitics, one the primary required
instruction and one remedial instruction, must be developed.

B27




SPECIFICATION OF LEARNING ACTIVITIES (continued)
Part 2: Specification of Individual or Group Method
For each SMART activity listed in Part 1, you must designate whether an individual

or group method should be used. Keep in mind that the emphasis should be on individual
activities, but that group activitics should be used to aid pacing and motivation.

Activity Method
Allied Presentation LO
1) Presentation of lecture content . Individual—material casily presented in
’ self—contained form
2) Presentation of question and answer Group—good opportunity for group
session discussion (i.c., on differences between
U.S. and allied Army)
Asphalt Production LO
1) Overvicw of mix plant and paving opera— Individual—no need for group discus—
tions sion on this material
2) Aggregate blending Individual—group discussion not
needed
3) Optimum asphalt content Individual—again, probably no reason
to have group work
4) Bill of Materials Individual—group discussion not
needed
5) Review Group—students may derive some

benefit from “hearing”™ what arcas were
problematic for others and may get
answers to questions they would not
have asked '

Part 3: Media Selection

Media are selected in a manner similar to that used todecide on the methods to be used.
Remember to introduce a variety of media, maximize student control over acquisition, and
maximize information processing. As you perform this step, it will be helpful to jot short
notes to justify your choices—youmay decide to make some changes later. Again, use your
analysis of setting options worksheet to jog your memory about viable media.

Note thatinformation used in earlier parts of this process s repeated here. A single form
for recording information for the entire process is given at the end of Seetien B.

510
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Activity

SPECIFICATION OF LEARNING ACT IVITIES (continucd)

'Allied Presentation LO

1) Presentation of lecture content

2) Presentation of question and answer
session

Asphalt Production LO.

1) Overview of mix plant and paving
operations

2) Aggregate blending

3) Optimum asphalt contcnt

4) Bill of Matcrials

5)' Review

Medium

Videotape—the Allied official was very
entertaining and a lot would be lost by
putting this in any written form; visuals arc
needed

Asynchronous discussion with Allicd
official—group activity with high inherent
interest

Paper reading assignment—need to show
visuals, but originals are of poor quality, so
not useful for storyboard; no need for
feedback during prescatation

Spreadsheet exercise—has many iterative
calculations 50 use of spreadshect will ease
student burden; one drawback is the lack of
feedback during the exercise

Contingency activity—CAI that provides
feedback on each step of the exercise

CAI with workbook—exercise would benefit
from ability to provide feedback at cach step
due to quantitative nature; workbook
provides hardcopy materials

Paper-based exercise—aiso calculational in
nature; must design activity with internal
checkpoints

Synchronous group discussion—use a round—
table where questions are directed at cach
student and their answers discussed so that
all must prepare for the session

o1
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AN IN-DEPTH LOOK AT: Group Interaction

Ouie of the particular strengths of classroom instruction frequently absent in distance
education is communication among students. This absence is potentially troublesome for
distance students who may expericnce serious isolation both from other students and from
the institutions sponsoring the instruction. Communication between students is typically
advantageous, particularly in the case of distance students. In fact, research has shown that

communication with others can impact a wide range of outcomes, including throughput,
performance, and satisfaction with the course.

Certain distance technologics, like audio conferencing, cnable student—to~student inter-
action to a limited degree. However, asynchronous computer conferencing (ACC) is the
only technology which facilitates so many forms of student communication. In fact,
SMART can allow you to cmulate many kinds of classroom interactions in a distance
mode, thus preserving many valuable features of resident instruction. And, the diverse
forms of interaction can not only reduce the isolation experienced by the traditional dis-

tance student, but can potentially strengthen a sense of affiliation with the Army as well as
providing professional networking.

Types of Groups in ACC

Examples of group activities used in civilian CMC (computer—mediated communica-
tion) courses include: leaming partnerships, tutorials, small working groups, seminars, -

and team debates. More information on group leaming activitics can be found in the In-
structor Guide.

The following general guidelines should be taken only as suggestions for usage. No hard
and fast rules exist.

o Learning partaerships, which typically consist of two students, are sometimes
employed during the initial stages of 2 course to facilitate acquisition of computer
skills. Motivation and mutual support can also be an important outcome. If your

first assignment requires demonstration of computer skills, it can be written for in-
dividuals or lecamning partners.




Group Interaction (continued)

Leamning partners may also be given other assignments, like the analysis of a text.

After working together, they can upload the analysis for review by other class
members.

o Tutorials typically consist of two students, one of whom assists the other in the ac-
quisition of specific knowledge or skills. Assignments arc made by an instructor
based upon necds and proven competence of those involved.

o Small working groups can consist of anywhere from four to nine students, depend-
ing upon the goals and size of the project. These groups can give students experi-
ence coordinating efforts toward a common goal. At least two grading options €x-

ist: students can be graded upon their individual contributions to the group effort
(as evidenced by the transcript) or as a group.

Larger groups arc not recommended as they will notonly require substantial com-
munications time, but will probably also involve substantial coordination prob-
lems which can frustrate the active participants.

e Seminars, like their face—to—face counterpart, can be a way of fostering a diversity

of opinions on a specific topic. Discussion is based upon offline reading and analy-
ses, as well as online contributions from other participants.

o In debates, students can be organized into teams which argue and defend an as-
signed position. Resource material for the debate can include required readings or
even the transcript of previous discussions. Allow two weeks for a debate.

The Preeminence of Discussior:

Whatever forms of group interactions you select, it is important to realize that group dia-
log is one of the strengths of ACC. If you sclect ACC as one of the media in your course,
build in group activities. The expense and time intensity are probably not warranted unless
interaction is onc of your top prioritics.




Group Interaction (continued)

In this respect, it is critical to note that use of ACC must be integral to the course and not
simply a “frill” or “add—on.” Both students and instructors have an ample workload without
volunteering to engage in any activity which will not have a measurable impact on their
performance or cvaluation. Research has shown that neither tutors nor students use ACC if
their work can be successfully completed without it.

e Consider requiring either a certain number of logons per week, a certain amount of

online contributions, or both. (Requiring a certain amount from students per week
may result in verbosity.)

Data from some graduate courses suggests that 2-3 logons and 8—10 messages a
week are not uncommon under certain circumstances. However, it is important to
note that participation rates can be expected to vary as a function of subject material
(controversial topics can be expected to clicit more comments) and student popula-
tion. Little if any rescarch has been conducted outside the Army on the use of ACC
with students concurrently working a job and a half.

Characteristics of Group Discussion in ACC

Research in adult education shows that most adults prefer to leamn from cach other rather
than an authority figure. (The resultant shift in the instructor’s role is discussed at length in
the Instructor Guide.) The students in the class will bring a wealth of practical expericace

that can be used to enrich your course material as well as to provide interesting contribu-
tions to discussion. '

ACC can capitalize or adult’s desire to learn from cach other, because it can foster a
many-to-many discussion in which students talk to cach other as well as to the instructor.

(A one—to—-many discussion typically means that students direct all their comments to the
instructor, who in tum, directs comments back to the class.)




Group Interactien (continued)

In this respect, rescarch has shown that instructors in face—to—face courses may contrib-
ute 60-80% of the total comraents in a session. In an ACC course, on the other hand, an
instructor's contributions may drop to 10-15%. This apparent decline in instructor partici-
pation does not imply ineffectiveness. Instead, it can encourage students to discuss topics
with cach othes. Thus, ACC can be a highly effective means to foster peer learning.

Synchronous vs. Asynchronous Interaction

ACC offers you the flexibility to design materials which can be used in cither a synchro-

nous or an asynchronous mode. There arc advantages to each, so refer to the following list
for an outline of some major considerations.

Synchronous

“This form of communication is more expensive than asynchronous, since all participants
are online at the same time. Thus, costcan be a liability, but there are cases where synchro-
nous interaction is justified:

e Tt can be used to simulate a face—to—face exercise, like a briefing. Thus, it may be
the only way to realistically simulate an imporiant resident exercise.

¢ A synchronous meeting is perhaps the only means in a distance mode to simulate
training situations where time pressure is an important consideration. For example,

students can be allowed 23 hours of synchronous work time to complete an
assignment.

o Synchronous meetings are often more efficient and reach closure faster than
asynchronous interactions which can unfold over days or even weeks. Thus, itis
sometimes useful for students to mect synchronously for an organizational meeting,
prior to actually doing the work asynchronously.




Group Interaction (continued)

e Synchronous meetings may also be effective in the event of deadlines, because
work can be expedited.

e Many educators suggest that a face—to-face meeting between all participants is
helpful prior to the start of class. However, your students will probably not have this

option, so an online synchronous meeting can help to introduce them to cach other,
the instructor, and the medium.

e A synchronous meeting can foster motivation, in part, because of the immediacy of
contact (which also reduces a sease of isolation).

Asynchronous

Most of the interactions will be completed in this mode because of two factors: it maxi-
mizes flexibility for both instructor and students and it is more cost cffective. Research has
also shown that students not only leam in this medium, but enjoy doing so.
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AN IN-DEPTH LOOK AT: Selection of Media

One of the most persistent findings in the distance edulation literature is that use of a
variety of media facilitates both throughput and performance. Variety of media helps
make a course more interesting as well as giving designers opportunities to match leam-
ing material with a specific technology. Researchers even recommend that similar mate-
rial should be presented in a couple of different media, both to provide some necessary
redundancy as well as to provide different ways of acquiring the information.

There are no hard and fast rules on what technologies to use for specific circum-
stances, because much will depend upon your exact subject matter, the student popula-
tion, training circumstanccs, and so on. However, researchers have determined some of

the strengths and weaknesses of different media with some suggestions regarding their
most cffective use.

Note: Some of the selection criteria for media in distance education may be the same
as those impacting use in classroom scttings. However, all of the following recommen-
dations have been procured from the literature on distance education:

Asynchronous Computer Conferencing (ACC y—Strengths:
e Allows for either synchronous or asynchronous interaction

Allows for flexibility in study times and for time to reflect and consult relevant
resource material due to asynchronicity

Is the only medium which allows students access to online databascs (important
for independent research) '

Allows for a wider range of group interactions than any other distance technology

e Facilitates brainstorming, networking, and tutorials




Selection of Media (continued)
e Guest speakers are possible via online communication

e Produces a transcript, a permanent written record of all communication. The
transcript can be used for both instructional and assessment purposcs

e Advantageous when development of writing ability is a priority
e Is highly interactive, which can help reduce the isolation of the distance leamner

e Enhances motivation as many students are intrigued and excited by computers

ACC-Weaknesses:

e Communication and equipment/support costs
e Hardware/software problems (including both reliability and user friendliness)

Computer Assisted Instruction—S trengths:

e TIs highly interactive, which can help reduce the isolation of the distance leamer

e Provides immediate feedback on performance as well as diagnosis of students’
weak areas

e Enhances motivation as many students are intrigued and excited by computers

e Can provide students opportunitics to simulate a laboratory or ficld situation
which might be difficult, dangerous, or expensive to actually perform

Computer-Assisted Instruction—Weaknesses:

e Cost of developing materials can be high

o Requires convenicat access to a computer

e Students may neglect this resource unless it is integrated with the other course
materials




Selection of Medla (continued)

Television—Strengths:

e Good for preseating laboratory experiments, ficld trips, guest speakers

e Can facilitate attitude change and encourage students to cmpathize with other
people

¢ Requires more sophisticated interpretive skills than other media, like cassettes,
for cxample )

THUS
e Make sure the relevance of the broadcast to basic course content is clear

e TV programs should contain a few simple aims rather than complex or many
simple aims

e Supporting textual materials may have to be writtca to maximize the effective-
ness of the broadcast

For example, an cvaluation of a telecourse indicated that students would have
liked:

(1) Prc-broadcast notes cxplaining objectives
(2) Workbooks (including checklists) for usc during broadcasts

(3) Post-notes to help summarize and intcératc main points; CXCICises to
perform after the broadeast

o Students are oftea behind two or more weeks when they watch a broadcast

THUS

e Make cach broadcast as sclf—contained as possible, and provide clear objectives
at the start of each broadcast




Selection of Medla (continued)

Television—Weaknesses:

Pacing: students can’t stop and restart broadcasts as necded (unless they own or
have rented a VCR)

It is difficult to watch the program and take notes at the same time

Broadcasts are limited in number and inflexible in timing (can be compensated
for with taping by a VCR)

¢ Can encourage passivity on the part of the students

Video Cassettes—Strengths:

A TV broadcast can cither be recorded onto a cassette, or material can be especially
designed for disseminaiion by video cassette. In this case, visual scgments can be in-
terspersed with pauses, during which students are expected to answer questions, take
notes, or make comments. Compared to recorded broadcasts, material designed for cas-

scttes tends to be more highly interactive and more highly integrated with other course
materials.

e Have many of the same strengths as TV broadcasts. In fact, many distance teach-
ing universities record their TV broadcasts onto casscttes

e Incontrast to broadcasts, cassettes are under leamer control. Research has shown

that students appreciate both the control and the flexibility

e Unlike broadcasts, cassettes allow for individual differences in pacing. Students
have the options of pausing frequently, fast forwarding, and so forth

Video Cassettes—Weaknesses:

e Some of the weaknessesof TV also apply to cassettes. In addition, students often
focus on the factual content ot story line instead of engaging in critical analysis.
This problem is less acute with highly structured didactic materials like laborato-

ry demonstrations, but can be significant in cases where material (like a docu-
- mentary) is less structured and explicit

HE
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Selection of Media (continued)

Audio Cassettes—Strengths:

The sound of 2 human voice, particularly ifitis the instructor’s, can reduce isola-
tion and help personalize the leaming process for the distance student

Through voice modulation, the instructor can not only convey enthusiasm

(which can motivate students), but can also cmphasize which points are most
significant

Pacing: students can listen to a cassette multiple times, and can start, stop, and
rewind, as needed. As a result, the process is primarily under learncr control

An instructor can coach a student through the various steps of a process. A stu-
dent listens to the tape and performs specified activities as directed

Tapes can be coordinated with visual matcrial like maps, reproductions of paint-
ings or architecture, tables of statistics, ctc. Thus, 2 combination of audio cas-

sette and visual material can be cffective for guiding students through complex
diagrams, lengthy calculations, or action sequences

Cassettes can be used to provide educational counseling, traditional lectures, ad-
ditional reference material, or experience listening to a forcign language

Instructors can record cassettes to provide remediation

Most students already own a cassctte player or have ready access to onc

Audio Cassettes—Weaknesses:

Most students arc more cxpericnced in léaming from visual than auditory
materials
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C2. Specification of the Instruc-
tional Management Plan

Development Phase

Specification of Leaming Activitics

Review of Existing Materials

Development of Instruction

Validation of Instruction

The purpose of this step is to allocate time
and resources for cach activity. At the end of

this step, you will have a syllabus suitable for
use by the students.

Several principles should be followed in
allocating time for individual lesson activi-
ties:

e Provide an accurate time estimate for
cach learning activity.

As has been previously stated, it is critical
that the RC student be able to budget his or
her time well. You will aid this process by
providing them with reasonable expectations
of how long a particular activity should take.

In determining time estimates, use the ime
allocations for the same activity in resident
school as your initial guide. We have found
that there is a “muldplier” for converting a
lecture time to time needed for another indi-
vidually—accessed medium. The estimate
provided by the resident school, multiptied
by the multiplier, will provide a good initial
time estimate.

If a classroom activity takes one hour at
resident school, it will take:

1.2 hours as a CAl
1.0 hours as a Storyboard
1.4 hours as a Paper Exercise

1.3 hours as a Paper Reading

Keep in mind, however, that this chart is
intended mainly as an aid to estimation. Ac-
tual times will vary depending on the diffi-
culty of the material and the types of activi-
tics being designed. For example, our
experience has shown that, in general, read-
ings from TMs and FMs take longer than
readings from booklets designed for SMART

(given the same expected completion time
for both).

The best way to develop good time esti-
mates is through thorough validation of the
materials. As you perform validation at the
end of the Development Phase, keep careful
records of the time taken by the validators in
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completing activities. Adjust your time esti-
mates accordingly, prior to coursc
implementation.

Experience has shown that it is easier to
provide accurate time estimates for certain
types of individual activities than for others
(i.c., there scems to be less individual vari-
ability in time requircments for some types of
activities). Storyboards and videos, with
their inherent pacing qualities, are more
likely to be completed in the time estimated
than are CAls and reading assignments, in
which different students may progress at var-

jous speeds through the same materials.

This is not to imply that storyboards and
videos should be favored over other activi-
ties. Just be aware that there is a greatdeal of
individual variability in the rate at which stu-
dents will progress, cven if they are commit-
ting the required cight hours per week.
Again, alternating casy and difficult topics
and building in “slack” time, where possible,
will help to insure that all students can keep
to the schedule.

Group activities take much longer in
SMART than they do in the face—to—face
classroom. Even though you may estimate
that the student will spend a relatively small
amount of actual time (maybe onc to three
hours) in asynchronous activitics, this time
will be spread over a relatively long period in
terms of calendar ime. Scheduling of group

activitics to accommodate their asynchro-
nous nature is described below.

e Structure learning activities to be
around one hour in duration. In no

case should a single activity exceed
three hours.

Since RC students typically work on the
course in the evenings after fulfilling civilian
job commitments, three hours is about the
upper limit of the time you might expect
them to spend on the course in one sitting.
Shorter lessons allow more flexibility—a
student with only a short amount of time
available may choose to work on a short les-
son, but would be unable to complete a
longer lesson.

If possible, divide a long lesson into two or
more shorter activities. This not only eascs
time constraints, but also gives the student a
fecling of accomplishment as he or she com-
pletes cach activity. If you must usc a long
lesson, be sure to warn the students of its du-
ration. Note: You may wish to revisit the
specification of learning activities at this

point to see whether more and shorter activi-
ties should be added.

If possible, lessons should be designed such
that students can exit the lesson partway
through and return to where they left off. Stu-
dents can become frustrated by having to be-

gin a lesson again if they exited before
finishing.
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e Schedule group activitics so they are
parallel with individual activities.

Asynchronous group activitics may take a
week or more to unfold. Synchronous group
activities require that all students agrec on a
time to meet to perform the exercise. In ci-
ther case, if the group activity were to occur
in series with other individual activities, stu-
dents would have to wait until the group ex-

ercise was completed before moving on.

“This is very frustrating for those who wish to

keep up momentum in the course.

e Allow time for completion of reme-
dial activities.

If the analysis of entry behaviors has re-
vealed a need for remedial training, time
must be built into the schedule for those acu-
vities. Further, the course must be structured
such that students cannot progress into the
learning activities for which the remedial in-
struction is a prerequisite until competence
on the remedial materials has been demon-
strated. Hence, “gates™ must be placed at the
prerequisite such that SMART docs not allow
the studeat to begin subsequent activitics un-
til the gated activity has been completed.

e Gating may be used with the normal
(i.c., non-remedial) instructional
activities.

Gating is appropriate if the activities build
on one another such that they should be ac-
cessed in a particular sequence.

61

Gating is also useful just prior to an €xam
to allow the instructor a chance to ensurc that

the student has completed the activities to be
tested.

e Schedule time for planned contin-
gency activitics.

Contingency activities contain the same
content as the initial learning activity.
Hence, onc would expect that a contingency
activity would be complected in about the

same time as the primary activity.

Since students are directed to access a con-
tingency activity when they have failed on
the primary instruction, itis not expected that
all will access any given contingency activ-
ity. Nonctheless, some time must be left in
the schedule to accommodate those who are
directed to the contingencics.

Expericnce has shown that contingency ac-
tivitics were accessed in only about 11% of
the opportunitics to take them. This figure
may be conservative, however, as students
were under a great deal of time pressure and
may not have had time to spend on non-
required contingencics.

If an assessment can be made as to the ex-
tent to which the contingencies will be used
(i.c., a good estimate might be that an “aver-
age” student will take 20% of the contin-
gency lessons in a given topic), a proportion-
al amount of time can be added to the timne
allocation for each topic (i.c., add 20% of the




total time cstimated for contingencies in that
topic).

¢ Schedule time for exams and set tme
limits for tests.

Time limits for cach ¢xam should be
derived such that the time allowed for the
¢xam is proportional to the percentage of
points allocated to that section in the compre-
hensive test. For example, if students are
given 60 minutes to take 2 60 point testin resi-

" dent school, sections should be given time al-
locations at a rate of one minute per point in
the section.

As shown in the quote to the right, it may
be the case that administration of exams by
computer takes longer than pencil and paper
administration, due to time spent in down-
loading questions, typing answers, and/or
uploading responses. If this is the case, time
fimits for exams should be adjusted accord-
ingly. Testing the exams during the valida-
tion step should aid in the specification of the
time needed.

The In-Depth Look at Pacing found carlier

in this section gives more information on
time estimation.

In addition to providing time estimates for
cach activity, the instructional management
plan should provide context for the activity.
Since RC studeats usuall’’ distribute their
study time, it may be difficult for them to
keep track of where a particular activity fits
in the larger context of the course. Instruc-
tions should be provided to oricnt them to
cach leaming activity, and should include:
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“The exam was tough because the time is
so short. The program needs to be sct up
so that we can solve the math part on the
screen. By the time I solved the problem
on paper and transferred the information
to the screen | had used up about 23 min-
utes of the 30 allowed. I was afraid of
double checking my work because I did
not know if the clock would run out be-
fore I told the computer that I was com-
plete. . . Ltype fast. The others, if they are
not good typists, will have a hard time.”

A description of the activity, outlin-
ing what material is covered.

e A pointer to other related activitics.

e A note that a group discussion may
be occurring parallel to an activity or
a topic.

e A listing of prerequisites (formal or
suggested), if any.

e A list of the materials (i.c., TMs,
readings, CAls, etc.) nceded to com-

plete the activity and where they can -
- be found.

Students in a SMART course are likely to
be shipped an overwhelming amount of ma-
terials. Organizing the materials, then
providing explicit pointers to them, will help
free students from anxiety about how to deal
with the materials themselves.

The instructional management plan serves
as a syllabus or road map for the course,
guiding the student through the learning
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activities. The Special Topic on Instructional

Management shows what the student sylla-
bus should look like.

The instructional management plan is also
a road map for the instructor, and should de-
tail any special requirements or criteria for
accomplishment of a particular activity.

Perhaps the best example of this is in the
case of group discussions. Although it is not
necessary to provide specific teaching tech-
niques (see the Instructor Guide for a detailed

" discussion of teaching methods), you should
provide an indication of the main points to be
covered in the discussion to aid the instructor
in facilitating the exercise.

C3. Review/Selection of Existing
Materials

Development Phase

Specification of Learning Activitics

Specification of Instructional
Management Plan

Development of Instruction

Validation of Instruction

-

The purpose of this stepis to review the ex-
isting instructional materials provided by the

ty e
Bas

BEST COPY AVAILABLE

resident school to determine if they are suit-
able for use in SMART.

You will have obtained some indication of
suitability in your analysis of sctting options.
The materials associated with those learning
activities that you decided could be imple-
mented in SMART *“as-is,” are niore than

likely suitable to be used in a stand-alone
fashion.

Even resident school activitics that need
conversion to be used in SMART may have
some usable materials. Two questions to be
asked about all existing materials are:

e Can they be used as—is to satisfy re-
quirements of the learning activities
specified previously?

That is, will the existing materials provide
all the instruction intended in the LO?

Or, if the materials do not provide com-
plete instruction as they currently exist:

o Can they be supplemented (cither
" with new materials or explanation by
the instructor) to satisfy requircments

of the leaming activitics?

In many cases, the resident school will
have workbooks or notetaking guides thatare
used in conjunction with lectures. These
same materials may be useful in SMART in

conjunction with CAls, storyboards, and the
like.




SPECIAL TOPIC ON INSTRUCTIONAL MANAGEMENT: Development of an In-
structional Management Plan

Part 1: Time Estimates

As was mentioned previously, time estimates are based primarily on the time allocated for the com-

parable resident school activity. Some adjustments may be made, using the multipliers. This is left to

your judgement—some activities will require more time than indicated by the multipliers, some less,

depending on their complexity. It may be helpful to note how and why you adjusted the school esti-
mates.

Using the Allied Presentation

and Asphalt Production activities, for example, we would derive the
following estimates: ’

Activity Time at School Time in SMART
Allied Presentation
1) Video of lecture 45 min 45 min—Since notetaking is not required,
students should simply watch the video
2) Question and answer 15 min 30 min—Group activities take longer via
session computer than they do face—to—face
Asphalt Production
1) 0v¢;vi¢Q of hot mix S0 min 60 min—Expericnce has shown that read-
plant and paving ing assignments take longer than class-
operations room lectures (used a multiplier of 1.2
since material is not technically difficult)
2) Aggregate blending 60 min 60 min—Use of spreadsheet should ease

computational burden imposed in the
classroom setting (use same estimate for

contingency)
3) Optimum asphalt 40 min 45 min—CAlIs take longer than classroom
content lecture (used 1.125 as 2 multiplier since
: material is not difficult)

4) Bill of matedals 15 min 30 min—Paper exercises take longer than
lecture; used 1.5 to get even time but 25
min would be adequate

S) Review None 60 min—We suggest this as a minimum

time for synchronous meetings




Development of an Instructional Management Plan (continucd)

Part 1: Time Estimates (continued)

One note of cauticn: once you have estimated the time needed for cach activity you must
check back to the overali course schedule you developed in the Design Phase to ensure that
the time estimated for all of the activities fora particular LO is not longer than the total ime
available for that LO. Be sure to add time for exams.

To do this, first compare the total activity hours for cach LO to the hours allocated for that
LO in the initial development of the course schedule:

e Allied Presentations: 1 hour estimated both for total activity hours and for LO

e Asphalt Presentation: 5 hours estimated for total activity hours (with a 20 minute
exam and two 10-15 min quizzes): 3.5 hr for LO

It is not unusual for activity hours to exceed LO hours, since reviews, cxams, and quizzes
will have been added to the activity list. If this is the case, check to see that the activity hours
can be accommodated in the number of days allocated to the LO:

¢ Asphalt Production: 5 hours of activities will take 4.28 days to complete; 5 days are
allocated to the LO.

Note that there is also time in the schedule to do the aggregate blending contingency activ-
ity, if needed.

If there is not time in the course schedule for all activities to be performed as planned, ither
the schedule will need to be adjusted or the leaming activities will need to be redesigned using
media or methods that are less time consuming.
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Develcpment of an Instructional Management Plan (continued)

Part 2: Prepare Student Syllabus

Remember that the syllabus must include, for cach activity:

e An activity description
e An indicator of how this activity fits with other activiues
e A time estimate for the activity

o A list of prerequisite activitics
o A list of related activities

e An indication of the materials to be used.

For the instructor, the syllabus must also include any special requirements.

A sample page of a course syllabus is shown below. The student version would not include

the “Instructor Directions”

Sample Syllabus

4.1.1* Watch Video Tape

Short Description:
Estimated Time:
Instructions:

Materials:
Prerequisites:**
Instructor Directions:

part.

Watch the video—tape titled «Allied Presentation—Australia”

45 min _

Watch the video-tape tided «Allied Prescntation—Australia.”

This video-tape was made of alive lecture from the EOAC
resident course. Itis accompanicd by an asynchronous group

discussion with the instructor you will scc on the film (sec activity

4.12).

Video-tape: Allied Presentation—Australia

3.6.4 Passed

Encourage students to move on to the synchronous discussion as
soon as possible to stimulate conversation in that activity.

v,
I RN
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activity of that subtopic.

Development of an Instructional Management Plan (continued)

Notes: * Each activity could be assigned a number so that students could immediately see
where they were in relation to other activitics. Activity 4.1.1 means that the activity is part of
the 4th topic, is in the 1st subtopic (group of related activities within a topic), and is the st

**Activity 3.6.4 is the cxam from the previous topic (Airficld Damage Repair). Soldiers could
not move into a new topic until they had finished the previous one—they were “gated.”

We also recommend that deadlines be ‘included on the syllabus shcéts, as appropriate. Ob-
“lviously, not cvery activity will have a specific deadline.

If existing materials cannot be uscd as is,
supplemental or entircly new instruction
must be developed. That is the purpose of the
next step in the Development Phase.

C4. Development of Instruction

Development Phase

Specification of Leaming Activitics

Specification of Instructional
Management Plan

Review of Existing Materials

Validation of Instruction

Development will mainly consist of re-
packaging existing materials (particularly
notes from live lectures). Thatis, the format
will be changed without substantially alter-
ing the content, or existing materials will be
supplemented. If you have added LOs, you
may nced to develop instruction entirely
from scratch.

Obviously, in developing SMART instruc-
tion, you should adhere to the principles of
good instructional design. A few of thesc
principles are particularly important in the
SMART environment:

e Usec instruction that requires active
participation as much as possible.

SMART students are already isolated from
their classmates. Passive instruction could
have the cffect of making them feel even more
removed from the learning experience; active
instruction is more inherently motivating.

¢ Accompany “perishable” instruction
with hard—copy supplements.




Students will not always have access to

their computers. Hence, instruction stored
solely on the computer becomes perishable,

in the sense that it is not available for refer-

ence. Hard—copy notctaking guides or work-
books can be referred to at a future time.

e Make instructional materials as self—
contained as is practical.

Students working in isolation may become
confused if they need to use multiple materi-
als to accomplish one task. Forexample, one
working on a CAI with a workbook should
not be told to consult a graph in a TM if that

graph could be reproduced in the workbook
or on the computer screen.

¢ Develop instructor matenials.

The materials provided for the instructor
should include solutions to exercises and
homeworks, keys to exams and quizzes, and
“scripts” for discussions.

“Scﬁpts" are actually a set of guidelines for
the points that the instructor is toevoke in the
course of the discussion, rather than a set
piece of text to be uploaded. The instructor
will have been trained as to how to elicit
ICSponses.

C5. Validation of Instruction
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Development Phase

Specification of Learning Activities

Specification of Instructional
Management Plan

Review of Existing Materials

Development of Instruction

Once instruction has been developed, you
must verify the accuracy of all of the
instructional materials and their associated
time estimates.

Validation should occur in the context in
which the materials will be used. That s, -
materials should be accessed through the
SMART environment. Otherwise, it will be

impossible to assess the administrative time
load.

vValidators should be as similar to the ex-

pected real students as possible, and should
be cautioned t0 work through the materials as

BEST COPY AVAILABLE




though they were taking the course fora
grade.

Obviously, the results of the validation
should be used to improve upon the materials
and to adjust time estimates to be more realis-
tic, if needed.

The next phase of the SAT process deals

with the implementation of the course you -

3

have just developed. Implementation is ad-
dressed in the next section of this manual.

Although you will probably not be respon-
sible for the actual implementation, it may
still be instructive to read this section. Itmay
give you a better appreciation of how your in-
struction will be used, and make you a better
course designer!}

-1
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SETTING OPTIONS ANALYSIS WORKSHEET

Description of Learning Activity at Resident School:

Analysis of Setting Options:

Materials suitable as—is
Materials suitable for conversion
Materials must be taught out of the home

Most Suitable Conversion Options (if applicable):

_____ Offline written material __ Videotape

____ Online written material _____ Online discussion
_____cA ___ Group exercise
__ Storyboard ______ Hands-on experience
____ Workbook/notetaking guide ____ Simulation or game
__ Audiotape TV orradio broadcast
___ Spreadsheet exercise ____ Paper-based exercise

Notes on Conversion Options:

Description of Out of Home Teaching Methods (if applicable):

74
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COURSE SCHEDULING WORKSHEET

Part 1: How much time is devoted to content LOs at the resident school?

Part 2: How much additional time must be scheduled for computer, orientation, and remedial
LOs?

Part3: How much time is needed in SMART to accomplish the same LOs?

a. Total hours required to accomplish resident LOs:

b. Total hours to accomplish all LOs:

c. Total hours students are expected to work on content materials per week:
4. Number of weeks needed to complete in SMART (b/c):

e. Expected weekly administration time to access SMART:

f. Total administration time (d x €):

g. Additional wecks needed to accommodate administration time (f/c):
h. Total weeks for course (d + g):

Part4: Scheduling individual LOs within the total time frame

a. Number of days needed for cach LO (hours for LO/6 hours per week x 7 days per
week):

b. Total days needed for all LOs:
c. Total days available:
d. Slack time (c—b):

PartS: Determination of schedule
Principle 1: Insert deadlines at reasonable intervals (usually after cach topic or about once

a week)
Principle 2: Insert slack time throughout schedule, as possible
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SECTIONC

RECOMMENDATIONS FOR IMPLEMENTATION

When to Use SMART
)

Who Should Use SMART

(C3)

Instructor
Characteristics (C3)

Student
Characteristics (C4)

Other Support Roles
(&)
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Implementing SMART
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— Technological

Consideratons
(C5)

— Pedagogical
Considerations
(C10)

— Administrative
Considerations
(C13)

— Special Topics

— Student
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RECOMMENDATIONS FOR IMPLEMENTATION

The success of any training course is di-
rectly related to how well it transfers from the
development stage to the execution stage.
This transfer process is commonly termed
implementation. Although implcmcﬁtation
is a key factor in any course, it assumes addi-
tional importance in the SMART environ-

ment cue to its remote and technologically—
based nature.

The topics covered in this secticn on im-
plementation include:

e When SMART should be used

e Who the users (both students and in-
structors) should be, and

e How courses should be implemented
from a technolegical, pedagogical,
and administrative point of view.

WHEN TO USE SMART

Like any type of training program,
SMART has both its strengths and
weaknesses. When selecting a training me-
dium, it is always important to properly
match a set of training needs and require-
ments to a specific training environment.
SMART is especially attractive as a training
medium when:

e There is a need for training to be de-
livered to the soldier’s location.

If soldiers cannot attend a resident course,
then SMART is an ideal way to bring similar
training to them.

o There is a need to match the training

schedule to the soldier’s everyday
work schedule.

The SMART environment is highly flex-
ible and can be easily adapted to the irrcgular
and demanding schedule of the part-time
student.

e There is a need to maintain high qual-
ity training standards and incorporate
the latest updates into the training
material.

The SMART environment can match, and
in some cases perhaps even surpass, the qual-
ity of resident training. Itis also highly ame-
nable to change, and can casily incorporate

the latest updates in technology, doctrine,
tactics, or strategy.

Courses that can be converted to the
SMART environment include almost any
course that is normally taught in a self-
contained classroom. For courses that are not
completely self-contained, the SMART en-
vironment may be used in conjunction with
supplemental out-of-home activities. For
example, a soldier may take part of a course
through SMART, and the other portion at an

armory or reserve center under the direction
of the training officer.

"y
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Courses that involve extensive hands—on
activities (such as large engine repair) may
not be good candidates for the SMART leam-
ing environment. Ancxceptionto this gener-
alization is if such manual activities can be
simulated via a computer or interactive vi-
deodisc system. If such simulations can be
cnacted, then the SMART environment is an
excellent delivery medium.

WHO SHOULD USE SMART

Due to the unique characteristics of the
SMART environment, careful consideration
should be given to the selection of both
SMART instructors and students alike.

Instructor Characteristics

SMART Instructors must:

e Possess the necessary subject matter
expertise.

e Receive media-specific training on
the unique characteristics of the
SMART cnvironment.

This training should include instruction on
online interactions and the specific use of
other stand—alone software. Both the course
developer and the instructor must understand
that the SMART environment is unfamiliar
and somewhat foreign to most of us. Itis,
therefore, especially important to receive
training on the specific facets of the SMART
system. The Instructor Guide gives valuable

information on the training nceded to be a
SMART instructor.

o Understand and become oriented to
the special environment of SMART
regarding the pace of online instruc-
tion, and the need for assuming the
role of a course facilitator.

In a normal classroom, instructional
cveats, such as a classroom discussion, occur
almost instantaneously. In the SMART envi-
ronment, however, a similar discussion may
unfold over a period of days.

Also, in the SMART cnvironment, the in-
structor spends less time providing course
content than the resident instructor and more
time guiding and facilitating soldicrs through
the learning experience by directing their stu-
dies, answering questions, and providing per-
formance feedback.

o Adapt their schedules to those of their
students.

Students work on a 24 hour, seven day a
week schedule (see Figure 9). Instructors
must be able to be available to accommodate
their needs.

As shown on Figure 9, most of the instruc-
tor’s work is done during normal working
hours. This is adaptive in ensuring 24 hour
turnaround time in providing feedback and
answering questions. At the same time, since
students are working at other days and hours,
especially in the evenings and on weekends,
the instructor must be available for consulta-
tion during some of those times.
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Figure 9. Student and instructor work schedules.

¢ Probably be full-time instructors.

It is unclear whether a part-time instructor
would be able to function successfully in the
SMART environment. This would most
likely depend on the class size and the ratio of
individual to group activitics, since these fac-
tors greatly influence the time commitment
nceded on the part of the instructor.

Although part-time instructors who are
fully responsible for course administration
may not work in SMART, part—time teaching
assistants could certainly be a valuable asset.
Such assistants could provide a wide range of
services, such as grading assignments or
leading particular group activities, and would

C4

serve to case the workload of the primary
instructor.

Student Characteristics

Soldiers participating as students in the
SMART cavironment must:

e Have their expectations properly set
prior to beginning a SMART course.

This orientation should include an under-
standing of what SMART is, the time commit-
ment necessary for successful completion of
a SMART course, and expectations regarding
participation, conduct, and grading. Remem-
ber, the more fully informed the student, the
more likely the course and the soldier are to
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succeed. On the following page is anexample
of a set of norms for the student to live by.

e Receive training on requisite com-
puter skills prior to beginning a
SMART course.

Such training serves two purposes. First, it
facilitates the startup of any course, since the
instructor and students alike are not spending
their time figuring out how to use the com-
puter system. Second, it alleviates consider-
able frustration for both and may help avoid
carly dropouts who are frustrated because
they “...can’t use the #@*% computer.”

Other Support Roles

There arc two other types of individuals
who may assume occasional, but important,
roles during 2 SMART course. These are the
team leader and the briefing officer.

The team leader is a staff member who
troubleshoots personal problems for the stu-
dents, facilitates team building, and serves in
a nurturing role to the students. Team leaders
can be instrumental in helping to achieve a
positive learning experience. It is important
that students have a sense of continuity with
the team leader. Once a team leader is as-
signed to a group, he or she should stay with
that group for the duration of the course.

If a bricfing is to be conducted, a senior of-
ficial is needed to receive the bricfing. This
lerids an appropriate seasc of realism to the
experience. Ata minimum, the official must
have experience with bricfings. If content

Cs

experts are not available for support with re-
spect to the framing of technical questions,
then the official must be capable of serving as
a subject matter expert. Although not im-
perative, it is never the less beneficial that the
official also have some knowledge and ex-
pertise in online communication techniques.

IMPLEMENTING SMART

This section covers three important aspects
of implementing a SMART course:

technological, pedagogical, and administra-
tive considerations.

Technological Considerations

Computer hardware and software, and the
associated technologics necessary for using
them, are of primary cencern in SMART.

Hardware. The hardware used in

SMART must support six functions:

— First, as a communications interface
between the user and the main computer
which hosts the conferencing system.

PCs used in SMART must have the ability .
to communicate with the central computer.
Three hardware options are available to ac-
complish this:

(1) A 1200 baud modem—this is the slow-
est modem that should be used in a computer
conferencing class. Slower modems would
increase the administrative time require-
ments placed on students and staff beyond a
reasonable limit because of the great volume
of information to be transferred.

2
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Some Norms to Live by (Provided by Instructor)

“When we enter a face-to—face class, we ail know from years of experience what the
instructors and students expect of us. Since computer conferencing is so new, the ciass
norms are not so clear. I made a list of some things that I think make an ACC class run
more smoothly. Print this list and tape them to the wall by your computer. If you can
think of others, put them up as responses to this item. Here they are:

1. ALWAYS respond to messages or comments directed to you from others. I get ex-
tremely frustrated when someone docs not answermy question.

2. Inform the class when you are éo‘mg away for more than a few days.

3. Join the conversation. ACC instruction works only if everyone participates. This is
especially important when you participate in a graded group project.

4. Keep your responses to the topic of discussion. If you have something to say that
does not fit in one item, put it in anew item.

5. Responses do not have to have perfect spelling nor perfect grammar. Getting a re-

sponse orline is more important than anything. Just make sure that the response isun-
derstandable.

6. Compliment others whenever possible. In this medium, we do not sec the non—
verbal communications such as smiles or head nodding. Therefore, written compli-
ments are the only way to tell pcople how you feel

7. Leam to accept and understand the delays in communications. Because of the
asynchronous nature of this medium, there arc delays. There is no room for slacking
off. You must KEEP UP and PLAN your time carcfully. Others are depending on you!

8. Read each message and respond positively. The lack of pon-verbal communica-

tions in ACC can cause a joke to seem rude. If youdo not understand the meaning be-
hind the words, ask.

9. Make responses short and to the point. (No more than 25 lines of text for responses
and 50 lines for items.)

DO YOU AGREE WITH THESE NORMS? CAN YOU THINK OF OTHERS? LET
ME KNOW AS A RESPONSE TO THIS ITEM.” :

o8
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(2) A 120072400 baud modem—the 2400
baud modem will be more expensive to buy
than the 1200 baud, but the savings in com-
munications costs will more than make up for
the additional expense. However, many sol-
diers may still have to communicate with 2
1200 baud modem because the communica-
tions nctworks in many arcas cannot support
2400 baud communications.

(3) A fax card—a fax card is adevice in-
stalled in the PC that allows the system to
communicate just like a facsimile machine.
This device can communicate at up to 9600
baud, depending on the quality of the tele-
phone line. A fax card will not communicate
between the PC and the host, but can be used
to transfer assignments between the instruc-
tor and the student. This would be an excel-
lent toot for the instructor to use to show stu-
dents exactly where they made mistakes in an
assignment, for sending bricfing charts, and
for sending graphics to help them understand
a concept. The one drawback of this device
is that an optical scanner would be needed to
transmit hard copy (rather than computer
files). The expensc of buying scanners for
cach student would be prohibitive. However,

it may be possible to provide scanners for
instructors.

— Second, as a storage device.

The PC will have to store the communica-
tions software, word processing software,
any computer aided instruction lessons or
storyboards, and information downloaded

from the host computer. The amount of stor-
age needed could range from 10 to 40 MB,
depending on the conferencing system used.
Whatever the size, a hard disk is a necessity.

Instructors will usually nced more disk
space than students because of the administra-
tive duties needed to track student progress.

Along with a hard drive, both students and
instructors need one floppy drive for use as

method to input new software to the hard
disk.

— Third, as a visual output device.

Students need a monitor for the display of
instructional materials. The type of monitor
used will be determined by the material to be
presented. A monochrome monitor is suffi-
cientif only textis to be presented. For graph-
jcally oriented work, a color screen of high
quality (EGA or VGA) would be preferred.

— Fourth, as a computational device. ~

The PC will be used to file downloaded in-
formation into the appropriate location and |
sort that information when the student wishes
to retrieve it. The more computational work
the PC must perform, the faster it must be. If
the PC is to act only as a communication de-
vice on which the student interacts with the
host computer, then it does not have to be very
fast. A PC with no internal memory (a
“dumb” terminal) could be used. This reduces
the equipment costs, but greatly increases the
communications costs, as all activitics must
be performed directly on the host computer.
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If information is to be downloaded and stored,
then a more advanced computer must be used.

A computer with at leasta 8 Mhz clock speed
is recommended.

— Fifth, as a hard—copy output device.

Soldiers need the ability to print informa-
tion for future reference at times when the
computer may not be available to them.
Thus, a printer is needed. Output quality
needs only to be legible (like that from a dot
matrix printer), as the printer is not intended
for use for purposes other than students’ per-
sonal use within the course.

— And sixth, as a link between the student
and the electronic classroom.

In SMART, students need casy access t0 2
computer. If unable to access the computer
for even a few days, they may fall behind and
not be able to recover. Hence, the portability
of the computer should be considered.

A normal nonportable desktop computer is
adequate if students arc not expected to take
vacations, be called away on business, or
have extensive RC duties (like annual train-
ing) during the course. This, however, is un-
likely—unplanned events always appear in
students’ lives. A portable computer could
be taken on these unplanned absences.

Further, portable computers ar¢ more dura-
ble than desktop models. They have been de-
signed to be moved and shipped. The num-

ber of maintenance calls will be reduced if
participants are issued portable equipment.

Minimal Hardware Requirements
— 1200 baud modem
- - 10 MB hard disk
— One floppy drive
— Monochrome monitor
— Intemnal memory
— 8 Mhz clock speed
— Dot matrix printer
— Durability

Maintenance and trouble~shooting are im-
portant considerations in determining the
type of hardware to use. If the equipment is
all the same, maintenance and problem solv-
ing efforts will be reduced because the same
problems (and their once discovered solu-
tions) will recur.

If the Ammy is to provide the computers, it
is recommended that all participants receive
the same equipment.

Student provided PCs will greatly reduce
initial cquipment investment by the Army,
but will increase costs for troubleshooting.

Software. Software serves three func-
tions in the SMART environment:

— First, it links the PC with the host
computer.

The capabilities of communications soft-
ware packages range from those that simply
allow the user to connect to the host to those
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that automatically download, sort, and store
the communicated materials.

The first of these types requires learning all
of the details of computer conferencing on
the host and also increases communication
costs because all of the work is done locally.

The sccond type is more difficult and
costly to develop and requires a more sophis-
ticated computer (i.c., higher clock speed,
more storage space).

An intermediate point in the range of capa-
bilities—software that does most of the
downloading and uploading automatically
but leaves some of the file management to the
student—is probably most cost-cffective.

— Second, it presents instructional mate-
rials, like CAIs and storyboards.

Software packages selected for the presen-
tation of instructional materials must be of
the proper “resolution™ to mect the needs for
which they are intended. For cxample, in se-
lecting a CAI package for computational in-
struction, choosc onc that allows a wide
range of answers to accommodate rounding
errors and imprecision in some calculators.

Further, select packages that maximize stu-
dent control over acquisition. Two exam-
ples: storyboards that allow user control of
the rate of page turning, and CAls and story-
boards that allow you to exit in the middie of
the lesson then return to the same place
where you left off.

Finally, instructional packages must be
compatible with the communicaticns soft-
ware.

— Provide special applications, such as
word processing, spreadsheet, database, or
graphics packages.

Students should be supported with soft-
ware that helps minimize the number of acti-
vities that they must perform manually.
Computer assistance may case the time re-
quircments and leave a greater proportion of
time available to study lesson content.

Special consideration must be provided to
training on the use of any softwarc packages.
(Sec Section B for a detailed discussion of
the need for added learning objectives for
computer skills.) Training materials, in addi-
tion to tutorials provided with any off—the
shelf—software, will probably be required.
And, documentation must be complete, de-
tailed, and casily understood by
non-programmers.

Finally, with most software packages, up-
dates are casily accomplished. Careful
configuration control is needed, however, 10 .
casure that all participants are working from
the same version of the software.

Other conslderations. Two other tech-
nological issues must be addressed in any
SMART implementation:

— Telephone lines.

Students link to host computers via tele-

phone lincs. This means that all must have a
telephonelt
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Further, the telephone lines should be of
high quality, so line noises do not interfere
with the signals being sent. Rural areas have
the greatest problem with this.

Another problem arises with special tele-
phone features, such as call waiting. Call
waiting will cause the computer to disconnect
if the feature is not disabled by using a special
code.

Systems such as Merlin, which connect
differently than the usual home telephone,
may also cause problems.

— Power requirements.

All computers must be accompanied by
surge protectors to shicld them from voltage
<pikes. In arcas where the power routinely
falls below 120 volts, students will need volt-
age regulators or battery power supplics. If
students have problems with files being de-

stroyed, voltage regulators should be pro-
vided.

Pedagogical Considerations

There are a number of pedagogical consid-
erations that must be resolved before the de-
velopment of a SMART course is begun. The
course designer will need to know the time
available for the conduct of the course, the
number of students expected (to determine
whether small group activities can be sup-
ported), the media and methods available for
use, and whether or not contingency or reme-
dial activities will be supported.

C10

Scheduling and pacing. Experience
indicates that students should be required to
spend from four to six hours per week doing
learning activities plus two to three hours per
week interacting with other students and per-
forming course related administrative tasks
such as uploading and downloading and sort-
ing information. (Scc the In-Depih Look at
Pacing and the discussion of Determination
of a Course Schedule in Section B for more
information.) On average, then, students
should be expected to spend about eight
hours per week on a SMART course.

Hence, the course schedule must be de-
signed’ to accommodate this pace.
Obviously, more calg:ndar time must be al-
lotted for SMART courses than for resident
courses.

In addition, course schedules must be set so
they can accommeodate civilian responsibili-
ties, other RC duties, travel, and holiday‘s:
Some “slack” time, over and above the cight
hour per week requircment, is needed.

Externally imposed schedules seem to-

work best. Thus, courses should be lock-
stepped with definite milestones. Sanctions
for not meeting those deadlines should also

be set in advance and given to all partici; -

pants. (For more on deadlines and sanctions,
see the discussion on Administrative Consid-
erations later in this section.)

One researcher has suggested thatclass size
ina SMART environment be just slightly larg-

er than the similar class in a resident school.,
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Supposedly, this will ensure acritical mass for
successful student interaction.

For small group activities, a critical mass
of 5-6 students is needed. Group size should
not exceed 10-12 or clse the discussion may

become unwicldy and closurc may not be
reached. '

For more information on group sizc, refer

to the In-Depth look at Group Interaction in
Section B.

Demographic survey. As students arc
being recruited for the course, basic demo-
graphic and background information (like
that discussed in the Special Topic on Stu-
dent Backgrounds) should be solicited. If
available carly enough, this information will
be useful to the course designer in the analy-

sis of the entry characteristics of the SMART
students. '

The information will also be invaluable to
the SMART instructor when making class as-
signments and assessing potential wezk arcas
that students might share. (Sce the Instructor
Guide for more information on the use of

background information in the SMART
class.)

Class slzo. Classes that are structured
with an instructor, a team leader, and admin-
istrative support for records keeping should
be able to handle from 50-60 students. How-

ever, this number is highly speculative, and is
dependent on the complexity of the subject
matter and the types of learning activitics se-
lected. For example, highly technical
material will probably involve more
student-instructor interaction than will less
technical material, Further, independeat ac-
tivities require less instructor time than group
activities.

Variety of media. One of the most robust
findings in the distance cducation literature is
that increasing the variety of media usedina
course increases throughpus. Thus, in spite
of the fact that some media may cost consid-
crably morc than others (for example, pro-
duction of a storyboard costs two to three
times what it would cost to produce the same
content in paper format), a full range of me-

dia should be supported for any SMART
course.

Further, the particular implementations of
the media (i.c., a particular CAI authoring
package) should be selected based on course

requirements, more so than cost.

Group activities. Leamer retention and
motivation is aided when students interact.
Although group activitics are more expen-
sive in terms of communications costs and
require more calendar ime to complete, they
should be supported because of their positive
impact on student retention.
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SPECIAL TOPIC ON DEMOGRAPHIC SURY EYS: Collecting Student Back-

ground Data

Pencil and paper suwcy§ of demographic inform

ation can be collected from students

when they are being recruited for the course or immediately upon enrollment. This infor-
mation will be helpful in detemining the need for contingency activities, for diagnosis by
the instructor in the event that a student is having problems, and as the basis forteam

member sclections.
The following data should be collected:

Information

Poiential Uses

Ratings of current skill on the topics t0 be
taught in the course

Ratings of current skill on peripheral topics,
such as computer, mathematical, and problem
solving skills that could affect course success

Known times when the soldier will not be
able to participate in the course

Military and civilian job experience relevant
to the course content

Military and civilian educational experience

Awareness of need for contingency
activities for weak areas; team assign-
ments

Awareness of need for remedial or
contingency activities for weak areas;
team assignments

Administrative scheduling, such as set—
ting of office hours and synchronous
activities: course scheduling around
holidays and annual training if most
soldiers will be gone

Determination of experience base to be
called upon to fuel group discussions;
team assignments

Determination of satisfaction of pre—

relevant to the course content requisites; awareness of need for
contingency or remedial activitics in
Leadership positions (i.c., company Team assignments
command) held
&
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Each block of instruction should begin
with a group oricntation activity and other
group activities should be introduced
throughout the course. (Sce the In-Depth
Look at Group Interaction in Section B for
more information).

Further, the break room concept which is
described in Section A should be supported,
because it serves to facilitate group interac-
tion without the anxiety that is introduced
when pressure to succeed in graded group ex-
ercises is experienced.

Support for contingency activities.
Contingency activities are exercises which
students complete if they fail primary instruc-
tion. The choice of whether or not to support
such activities involves a trade—off between
course development and instruction efforts.
Courses with preplanned remediation case the
burden on instructors (since they do not have
to develop remedial lessons on an ad hoc ba-
sis) and may allow a single instructor to han-
dle larger class sizes. However, the develop-
ment of pre-planned remedial activitics
increases the burden on the course developer.

In onc experimental course, experience
showed that the development of contingenCy
activities for cach primary instruction scg-
ment was not cost effective. Only about 11%
of the contingency activities available were
accessed. Some contingency activitics, how-
ever, were very heavily used—up t0 54% of
the students used some of these activities,

particularly those associated with difficult
subjects.

Hence, if specific areas of difficulty can be
identified in the analysis of the existing resi-
dent course and/or by collecting demograph-
ic data, planned contingency activities
should be developed.

Administrative Considerations

In implementing 2 SMART course, there
are a number of administrative matters that
must be considered. Remember, it is fre-
quently these small, mundane, scemingly in-
consequential factors that determine the ulti-
mate success or failure of a course.

Computer and material access. The
literature on electronic education indicates
that a lack of casy and direct access to a com-
puter increases the dropout rate. Hence, each
student should have a computer, preferably
sctup at home. The use of learning activitics
presented outside the home should be as lim-
ited as possible.

Shipping and return of computers.
If the, Army s providing students with oquip- |
ment, constant tracking of the computers will
be needed to prevent accidental loss or theft.
Hand-receipts (such as DA Form 2062,
shown at Figure 10) should aiways be re-
quired when shipping computer systems.

A.iso, computers must be shipped in such a
way as to minimize damage. It is recom-
mended that all computers be shipped via air
services or be picked up directly by the
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Figure 11. Telephone contact with instructor over the duration of a course.
Norms and rules. Students should be

Participaticn requirements. It is un-
clear how “participation” should be defined
in the SMART environment. For cxample,
are lurkers (individuals who only listen to
discussions but do not communicate onlinc)
really participating?

provided with class'horms and rules at the
outset of each SMART course. (See the pre-
vious discussion on student characteristics in
this section for an example set of norms.)
Grading and participation requircments
should be thoroughly explained, as should

the social etiquette of computer conferenc-
ing. (Sce the Instructor Guide for a discus-
sion of online etiquette.)

A discussion of these matters at the begin-
ning of a course can avoid messy and frus-
trating problems down the road. In addition,
student participation in the development of
norms can foster a sense of ownership in the
course and enhance motivation.

Although this question is difficult to an-
swer, it is clear that without some minimal
level of participation, there will be no con-
ferencing in the computer conference. A
minimum requircment of signing on two
times per week will help ensure steady prog-
ress towards deadlines and active group and
individual participation.

It is important, however, not to sacrifice
quality for quantity. If it appcars that simple
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recipient, if possible. Avoid using the U.S.
mail system. Further, shipping boxes to be
used for computer return should be provided
to all. Otherwise, computers may be returned
in damaged condition.

Assembly and Instaliation Instruc-
tions. Students entering 2 SMART course
are not expected to be experts on hardware
assembly. Thus, detailed instructions must
be provided with each computer shipment.

e Cables and connections on computers
and peripherals (monitors, printers,
and the like) should be tagged with
specific instructions for casy instaila-
tion. Sample assembly instructions
can be found in Appendix A at the
end of this section.

o If software is to be installed on the
computer by students, installation in-
structions must be provided.

e Jf software is pre-loaded on the com-
puter prior to shipmeat, backup disks
and installation instructions must be
available in the cvent that the soft-
ware does not operate satisfactorily.

Registration of students and fund-
ing of computer accounts. Students
must be registered on conferencing systems
prior to the course. Passwords for computer
access must also be provided.

C15

Sufficientcomputer funds must be provided
for each student to fulfill course requirements.
A mechanism must also be set up to add funds
to computer accounts in case they become
low. It is especially important to check all
computer accounts prior to conducting any
synchronous activity. This will ensure that
students and instructors alike will have suffi-
cient funds to participate in the activity.

Student support mechanisms. A
telephone hotline must be provided to trouble-
shoot hardware and software problems. The
hotline should be available during evening
and weekend hours, since this is when stu-
dents do most of their work. At the least, the
hotline must be capable of taking messageson
a 24 hour basis. Quick turnaround is needed
for troubleshooting software and hardware
problems. Without the usc of acomputer, stu-
dents cannot participate in the course!

Although a hotline may at first appear to be
afrivolous extra, itis actually a vital prerequi-
site for the successful execution of a SMART
course. Doing without a hotline may well
doom a SMART course, since studeats frus-
trated by computer problems are likely to drop
out. Figure 11 shows that telephone contact
is particularly heavy at the start of a course.

The U.S. mail can also be used to supporta
SMART course. Mailing course assignments
and sending reminders to students who are not
getting online are just a few examples of how
the postal system may be used.
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“verbiage” is being written to meet a partici-
pation requirement, then that requircment
should be recvaluated. A lower minimal par-
ticipation requircment may be needed, or,
there may be a need for more interesting and
challengirg questions to be posed.

One alternative is to set standards solely on
the basis of completion of requirements, not
on amount of participation. This is casily ac-
complished with individual activities; either
the students completed the activity, or they
did not. Group requirements are more diffi-
cult and require a judgment on the part of the
instructor or team leader as to whether stu-
dents contributed cnough to have satisfact-
orily completed the activity.

The In-Depth Look at Group Interaction in
Section B gives more information on partici-
pation requirements.

Setting prerequisites. Groupingor
“gating” of logical units of instruction cori-
taining scveral learning activities is com-
monly nccessary. Grouping cnsures that a
student completes a required amount of
course work before being allowed to proceed

to another activity, such as an end of topic ex-
amination. '

The actual grouping size is highly variable
and is dependent on the nature of the mater-
ial. For example, general material that is
faifly simple would have fewer gates than
material of a highly complex, technical na-

ure. However, gating each individual leam-

ing activity should be avoided, because such
actions do not allow cnough flexibility for
the course participant, especially if feedback
on one activity must be received before
another activity can be started.

Gates should always be used prior to cxams
to ensure that all prerequisite activities have
been completed. Some activities, such as on-
going discussions, should not be gated.
Rather, students should be able to access
them any time they are working on a topic.
Learning activitics containing prerequisites
should be gated such that they cannot be ac-
cessed until the prerequisite is completed.

One method to accomplish gating is to put
cach group of materials in its own protected
file. In this way, the instructor can control ac-
cess by issuing passwords only to those stu-
dents who have successfully completed the
prerequisites and are ready to undergo the
next instructional sequence.

Testing. To ensure test security, all tests
should be protected. Protection, in this case,
means that the test cannot be printed and can

be accessed only once during any course.

Additionally, students should be cautioned

not to disclose test questions to anyonc cither
inside or outside the course.

Although it is important to protect tests, no
test security is absolutely foolproof. How-
ever, by taking precautions, the chances of a
test being compromised are minimized.

Deadlines. To help ensure timely assign-
ment completion, deadlines are needed for all
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graded activities. Experience showed that
deadlines were the single most effective
way to keep the course moving at the
desired pace. (See the discussion of

course scheduling in Section B.)

Sanctions for failure to meet deadlines,
such as not accepting late homework or
giving only a maximum grade of 75 for
late assignments, should be established at
the outset of a SMART course. These
sanctions should be similar to those used
in resident similar

school under

circumstances.

All deadlines should be appropriately

spaced to allow enough time to
adequately complete an assignment, but
not so much time that procrastination
becomes a serious problem. A good rule
of thumb is to have a deadline at one to
tow week intervals, or at the end of each

topic.

Extenuating circumstances may argue for
relaxing the schedule for particular
However, this should be done
only if they will enter into a contract to
catch up on the material at a later date,
like that shown below. Extensions of
deadlines for the class as a whole should
be avoided if at all possible. Such actions
have been

students.

shown not to produce

substantial improvement in throughput.

Message from instructor:

"As we talked carlier, we have set up a schedule for
your to catch up because of your many problems.
You will be done with (topic) 10 by the 11th of
February, done with 7 by the 28th of February, and
done with 8 by the 13th of March.”

Cl8

Incentives. Grading policies which are
similar to those used at the proponent
school should be incorporated into any
SMART course. Computer mediated
activities, such as online small group
exercises, should also be an integral part
of the SMART student’s grade.

Academic Efficiency Reports (AERs) can
be given, if this is the policy of the
proponent school.

Letters of commendation and/or letters
introducing the program to student’s
commanders also be used as
Letters to the commanders
may be useful in that, if commanders
know of their soldiers’ involvement in the
course, they may not be as likely to

impose additional reserve duties on them.

can
incentives.

Finally, penalties for non-compliance
with course requirements (i.e.,
disenrollment) should be instituted. These
penalties should be consistent with the
local policy of the proponent school.

We hope that this section has been useful
in identifying areas you need to consider
in implementing a SMART course. Section
B may give you a further appreciation for
pedagogical areas that require special
attention in SMART.
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APPENDIX A
SAMPLE ASSEMBLY INSTRUCTIONS

Welcome to Phase , EQOAC.

ttt‘tt‘ttttt‘t‘tt‘t‘tttttt“ttt‘t“t*t‘ttttttivv‘v‘iv‘ e IR ST 2 2SS S22 22 2L 2

PLEASE GO THROUGH THE ATTACHED STEP-BY-STEP CHECKLIST. AS

YOU ARE DOING SO, PLEASE CONFIRM THAT EACH SERIAL NO. ONTHE

HAND RECEIPT ENCLOSED IS CORRECT. IF THE SERIAL NOS. DONOT

MATCH, PLEASE CALL (AREA CODE) XXX-XXXX. '

tt*t‘ttt***‘tt#t*t‘tttttttt‘t‘t*tt‘t‘t*ttttt‘ttttttttt*ttt#tt‘t‘*t‘t*‘t‘ttt‘tttttt

tttt‘t‘tt‘*tttttttttttttt‘tttttmttttt‘tt‘ttttttttttt‘ttttttt‘t‘t“t*‘ttttt‘ttttttt

PLEASE CONFIRM THAT EACH ITEM ON THE HAND RECEIPT
HAS BEEN RECEIVED AND IS NOT DAMAGED.

tt“t‘t‘tttttttttt‘tttt“‘t“‘tttt“‘tttttttviv‘iv“‘ ppest P22 TS T2 S 22 S S T 2t

»*

‘ttt‘ttttttt“‘t‘t“‘tt‘“t"t“ttt‘tt“tttt‘tttt‘tt‘tttttt‘tttt“t‘tt“ttt‘ttttt

PLEASE RETURN THE HAND RECEIPT, AFTER YOU HAVE
CONFIRMED THE INFORMATION LISTED, TO:

In the enclosed self-addressed, stamped envelope.

‘“t"t“ttttt“““‘t‘tt“‘“t“"t‘“‘“t‘t‘t*‘tt‘tttttttttt“t‘“tttt“‘t“t“

QUESTIONS -~ If you have any questions, please feel free to call the “hot line™ XXX-XXX-XXXX.
_YoumayuscmeaningcaxﬂNo. . THIS CALLING CARD NUMBER IS TO BE USED
ONLY TO CALL THE “HOT LINE™!!

‘l'hc"hotlim"isgcnemllymannedbctwecnmchoutsof&OOa.m.andS:OOpm.MST. An answering
machine will be used by the “hot line” personnel when they are unavailable. If you get the answering
maclﬁnc,plcaseleavcywrnamcmdaphonenumbcrwhcxcyoumbcteadwdinmcevcxﬁngand
duringthcdzy.mddsoabdefdsaipﬁonofmepmblcmyoumhavingorttwqusﬁonyouneed an-
swered. Someone will get back to you as soon as possible.

Save All Packaging Materials for Return Shipping When This Tralning Is Complete.
(Boxes, Foam, etc.)

Please keep the plastic cover on the keyboard whenever itis notinuse. This will protect it against
spills and dust.

If you are doing any repairs or have a particularly dusty environment, please cover the monitor with a
clean towel when it is not in use.

Please follow the attached step-by—step instructions for assembling your PC.
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ASSEMBLE TABLE FIRST

Tools Required: Phillips head
screwdriver and 3/8" wrench.

Put the table in a convenient
location which is safe, accessible
to the phone and an electrical
outlet. Please follow the
directions outlined on the Lit-Ning
value Group Workstation
instructions enclosed in the
computer table box.

INSTRUCTIONS TO ASSEMBLE PC
A1l of your internal options have
already been installed on this XT and checked
out. You will not need to open the computer
unit or make any hardware switch changes.
pPlease check off steps as completed. You
will notice that each plug has a number.

1. IBM XT SYSTEM UNIT

Open box marked “IBM XT Personal

Computer®. -~
Included in the box are: yZ
IBM XT system unit /;;7/ |

key to system

black power cord

5* phone cord

25' phone cord

6 outlet surge protector

5 formatted disks and labels (for
use in backing up files)

Course materials (to be used later
as directed)

00S 3.1 Operating System
documentation and disk (already
Joaded)

184 Typing Tutor documentation and
disk (already loaded)

IBM “Guide to Operations" reference
mantal (Tutorial already loaded)
Leading Edge Word Processor Manual
and disks and upgrade disks (aln
disks are already loaded)

Hise .
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Place the system unit on the
computer table you have received.

please check the serial-No. of the
system unit, located on the back
(right hand corner looking at the
system from the back) of the system
unit to confirm it matches the
serial No. on your hand receipt.

If it does not match, please calil
the *hot line" number listed above,
after you have completed assembling
all the equipment.

Plug surge protector into a wall
socket nearest your computer.: Make
sure the surge protector light is
off.

Plug the black power cord (#1) into
the back of your system unit
indicated by #1. Plug the other
end into the surge protector (#2).

Plug the S* (or 25', whichever you
need) phone cord end labeled #11
into the back of the system unit
(#11).

Plug the other end of the phone
cord into the back of your phone.
(Should you not have a modular
phone jack, you will need to obtain
an adapter to allow you to use a
standard jack).

Plug the original phone cord (from
the wall) into the back of the
system above #11 where labeled
LINE. (You may find the 25' cord
helpful here.)

\
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2.

IBM ENHANCED COLOR DISPLAY

Open box marked “IBM Enhanced Color
Display* (Monitor). Remove monitor
and cable from the box. Place
monitor on top of system unit.

Please check the serial No.

located on the back (center) of the
monitor to confirm the No. matches
the No. on your hand receipt. If
it does not match, please call the
“hot line" number listed above,
after completing assembly.

Screw in cable end labeled #3 into
the back of the system unit (#3).

Plug in power cord end labeled #4
into the back of monitor (#4).
Plug other end into surge protector

(£3).
3. 18M KEYBOARD

_ Open box marked "IBM Keyboard".

Remove keyboard and cord. Place on
computer table.

Please check the ID No. located on
the bottom (center) of the keyboard
to confirm the No. matches the No.
on your hand receipt. If it does
not match, please call “hot line"
number listed above, after
completion of assembly.

Snap cord end labeled #6 into the
back of the keyboard (#6), and plug
in the other end (#7) inte the back
of the system unit (#7).
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EPSON FX-85 PRINTER AND STAND

Open box marked printer stand. You
will find a stand and paper
jncluded in the box.

Place the stand in a convenient
location near your system unit.

Place the paper under the stand and
feed up through slot in stand with

paper coming out toward the pack of
the stand.

Open box marked “Epson FX-85
Printer®. Remove printer, paper
separator, paper feed knov, extra
1id for use with optional
accessories, ribbon cartridge, and
“yser's Manual® and label for type
of print desired.

Please check the serial No. on the
back (right) side (looking at it
from the back) to confirm No.
matches the No. on your hand
receipt. If it does not match,
please call the “hot 1ine* number
listed above, after completion of
assembly.

Place the printer on top of the
stand toward the front of the
printer stand so the paper can
easily feed into your printer.

Snap cable end labeled #8 into the
back of the printer (#8), and screw
the other end (#9) into the back of
the system unit (#9).

Plug the power cord (#10) into the
surge protector (#10).

ﬁut the paper feed knob on the
right side of the printer.

10l
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To put paper in your printer,
adjust pin-feed holders, pull
forward on the gray locking levers,
and slide the holders so that the
black arrows point to 9.5. To lock
the pin-feed holders, push back the
gray levers. See Epson User's
Manual pages 11 and 12 if further
help is needed.

Move the print head to the center
of the printer and pull the paper
bail away from the platen, pull the
paper release lever forward.

Make sure the paper's leading edge

js free of wrinkles or tears. (You
may want to feed a folded edge - 2

sheets in at once.)

Slide the paper evenly into the
paper slot (from the back of the
printer) until jt stops, keeping it
aligned with the outside edges of
the black pin-feed holders.

Slowly turn the paper feed knob
until you feel the paper catch and
start to be pulled through; evenly.

Continue turning the paper feed
knob until the paper appears above
the paper bail. Push the paper
bail back against the paper. Set
the pin-feed holders for 9.5.
Leave the print head in the middle
of the platen.

Attach the plastic paper
separator. The separator has
rounded pins on each end that fit
into the notches located just
behind the pin feed. See Epson
User's Manual page 14.
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Install the ribbon. Before loading
the cartridge into the printer,
turn the small knob on top of the
ribbon cartridge in the direction
of the arrow to tighten the

ribbon. (See the Epson User's
Manual, pages 6, 7, & 8 for further
details).

Hold the ribbon cartridge by the
raised plastic “fin" on top of the
cartridge case. Lower the
cartridge into the printer, guiding
the two square pins on each end of
the cartridge into the slots in the
printer frame. Press firmly on
each end of the cartridge to make
sure the pins are firmly seated in

the slots.
The ribbon should slide between the
silver ribbon guide and the print Affix
head. If it doesn‘'t, you can guide SelecType
the ribbon into place using the label

point of a pencil. here

Take off the white cover and snap e
the dust cover in the same place . S
the white cover was located.

Affix the SelecType label above the o1
control-panel.

5. START UP

Turn on surge protector (light will l .

go on). Yél

Open drive A: (the slot on the left
side of the front of system unit)

Remove white card (head protection ' {r““

card for transporting) from drive

A: SAVE THIS CARD WITH YOUR

. PACKING MATERIALS. - 1\ Q |

Leave drive A: open. N 4
_ R ] o _|II¢
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Turn on system unit key (right
side, rear).

Turn on monitor (top knob, front).

1

switch on printer (left side).

The Army Teleconferencing Tutorials
Master Directory screen will

appear. |
i

—

At the bottom of the screen you

ARNY TELECONFEREWCLINE TOTORL ALS
WasTeR OLRECTORY

TYPR:

will see the prompt:
ATC

-—-p
-
-ed

-t
-

<

-

ATC cemmuatcatioens oyetoenm
ATC Tutettal
tzplece the I8M XT

(Pceduced »y 18N)
VARNING:

Youw will have te tuca off ecouputer
te ot eut of thie tutecial.
Overview of eatice prejoect

thutdova the coaputer

TrPsal Tuter

VARNING: Youw will have te tuca ol oomputoc-

te got out of thie tutectial.
Lesdtog Cdge word prococcer
Leadiag tdge wetd prececoes tutegsal

C:\USER> o, teee
Enter your time of day on your E overview
SyStem' ::.l’\llot
At the C:\USER> prompt type: time |
XX:XX wPTutec
Your screen will look 1ike the
C: \utthk>»

following example:
C:\USEROtime 12:15
Press the ENTER key.

If at any time you want to return
to the menu screen from any prompt,
type: menu

Your screen will look like the
following example:

C:\USER>menu
Press the ENTER key.

The Army Teleconferencing Tutorials
Menu will appear on your screen.

Now that you have completed assembly of your
PC and table, give us a call on the “hot
line” both so you can see how jt works, and
so that we can know that everything is fine.
We are waiting for your call.

-

104

€726

208-526-9403




The system is completely configured including
much of the software you will be using.
Additional software, (the project. overview
and communications software) as well as
additional training materials, are being sent
to you.

Perhaps the first software you run should be
the IBM Tutor (IBMTutor) “Exploring Your IBM
XT*. Also you will find a copy of the Epson
“User's Manual® located in the box with your
Epson FX~-85 printer.

If you require operating instructions, you
will find a copy of the IBM “Guide to -
Operations* reference manual located in the
box with your IBM XT system unit.

gD
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