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CHAPTER I

INTRODUCTICN

"The mission c¢f the Air Force is to Fly and FTight,
and don't you forget it!" This slogan embodies the spirit,
drive and sense of urgency Telt by the professicnal DCD
personnel assigned to the United States Air Force. Hewi-
ever, to hundreds of military and civilian Air Force em-
plcyees, the daily task is not to fly or fight, but rather
to educate men and women in areas as diverse as prcgram-
ming computers to maintaining aircraft to acquiring a
graduate degree in electrical engineering. Each year the
Air Force expends millions of dollars to further the educa-

nstitute of Tech-

b4

tion of its personnel. The Air Force
nology (AFIT) receives much of this money every year to
develop and conduct programs btoth in Professicnal Continu-
ing Educaticn and in undergraduate, graduate, and pos:-
graduate disciplines.

This 1s an era of exponential growth in technclogy
and management requirements. It is also a time of tigh%er
money and reduced manpower--a time when the majority of
agencies nust maintain and expand their knowledge and

capabilities while using fewer total resources. In =his

envircnment, AFIT is required tc provide increasingly

a
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Backzround

trne Alr Training Command. ArIT ccrsis*ts of a headguarsters

unit, the Civilian Instiwu*icns Frcgrar, ané chres majcer

Civil ZInginssring (ZE), and Th2 Schcel of Systems ani
Logistics (LS). Activities a*t +hiz las= scrocl zre Tirs~nzr
diviied terween ths Frofassicnzl Cecnzinuing Ziuca~lor (27Z)0
missicn and thz Crazduzze Zduca=zicn missicn., Trefzssicrzl

Centinuing Zducation offars a to*al cf <Ll differan~ ccursas
per y2ar and has, since 1%ts Incerticn In 1957, zrcduczd
cver 70,CC0 graduates. Curren<t annual resident s=udens
trhrcughrut amecunts To over 7000 professiocnals (Z:1},
purpose cof the PCI program i1s succinctly s=azed In *ha

AFIT” Catalogue:

The [PCE] program is desisned to precvids the
nighest quality of educational orport unisisg feor
manazers in systems acguisi<ticn and lcgistics c¢r <ns
functional areas of maintenance, supply and preoursment
+ +» « « The objective resul® is a more xncwiedgealle
grcup of systems and logistics managers . . . [l:llal,

A wide varisty o personnel “ake advantage c¢I ~he

numercis continulng education programe. Vembers ¢

[

~h=

2 fa A2 - L. s .;_-
_r.lted Statas Alr Tceree, Army, Navy, Marines, civilian




cerps, as well as specially selected all

learn new
Jdithin the Air Force, the
the Air Torce Logi
Systems Ccrmmand (AFSC). T

aduca*ing i+s students in

i

rses, AFIT uses toth a

¢? guest lecturers to teach resident

As in

f

FC3 resi

(F¥) 79. Thre same number

rle%e similar in-residerice
ccurses are typically Irom

lengtn. Szudents arrive f

7e ins“truction for six

(9]
o
[

a week. Tach course is s

ralavan<

oroach provides s+udents wizh

-icn avalilatle in a specific area while

actual =ime s+udents are aktsent from zhelr duty sta

licnresident

courses ccvering

This allows students the opportunity to be expcsed

Zerial theory, Techniques,

~heir ncme staticrs.

dica=ed atcve,

Professional Centinui

a varlety

Armcng

ied officers,

professional skills or update old ones (1:114).

majority of students come from

tics Command (AFIC) arnd the Air Force

hallenge of properly
its diverse continuing education
rermanen< facul<y and a variety
and nonresident

ovar 70C0 s*tudents attended

-

en~ ccurses at Wrighz-Fatterson in Iizcal year

¢ studen=ts is scheduled tc com-
ccurses during FYE0 (2:1). Thess
*hree days to tan weexs in

rcm all over *he world and re-

to seven hours ver day, Tive days

tructured tc present the maximum

material in the minimum *ime poseitle. This az-

“he most up-to-date informa-

by

-ions (A

3
[iLY]
(%3]
L
[
(@]
2
ct
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of sutjects are also nflered.

and aprlication without leaving

The variocus iInsitructional

A




techniques available for this form of PCE, AFIT uses semi-
r.ars, workshovs, on-site offerings at the students' lo~
cation, and correspcndence courses. The overall non-
resident precgram graduated approximately 10,000 s=tudents in
FY?79 (2:1). 1In FYB0 these figures should star: increasing
dramatically due to the initiation of new teachinz metho-
dologiss.

This increase in student throughput is AFIT's

response t0 an increasingly ccmplex and frusirsting probt-
lem. The PCE ncnresident preogram tegan as an attempt tc¢

reach and teach the large rumber ¢f supervisors and nana-

rnot acle tc attend a residsnt
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cecurse. However, desvi*te the educaticnal 2ffc¢crits of beth

+he resident and r.cnresident BC
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Systems and Logistics is unatle <o meet the demands placed

Pl

on i= Icr more classss, a grea“er varisty of programs, and
a more Ilexible arprcach to aching mcre students while
helding —he line on per puril and <otal cost. Numercus
resident courses within the Logistics FCE program cur-
rently have a tTwo- %¢ three-year racklog of personnel re-
qguirements. These addi=icnal personnel canno:t be atsorbed
into the resident program due tc 2 limited number of class-
rcoms, study fTacilities, faculty, and funds. TFursher, it

costs The gcvernment more each year *c¢ hare a perscen

attend an in-residence schcol In terms of travel expenses,




loss of that person's skills at his/her home s%tation, and
per diem (2:1; 2). Finally, AFIT has received a large

number of requests to develop new courses fcr Air

37

orce
and other DCD agencies, thereby increasing the s=wrain on
the system even more (10:3).

To resolve these prcklems, personnel from the AFIT
School of Systems and Logistics investigated a nunmter c?
concepts and programs currently bteing used Tty civilian in-
stitutions in the field ¢f education delivery syszers
(10:1). Several state and private higher educazicn in-
stitutions were questicned on new techniques, prac<ices,
and btreakthroughs in the area c¢f electronic educa%icn.
Eventually the search focused on telephonic networking, and
Zrom this the system known as the AFIT Tele<each Exranded
Delivery System (TEDS) was developed. As the word
"Teleteach" implies, the core of this instructional metncd
is the telephone.

Because AFLC and AFSC are the primary users ol the
FCE program, and because the majority of thelr perscnnel
are located in a small number of centralized zctivizty cen-
“ers (depots and divisicns, respectively), they seemed
the logical beneficiaries of any improvements made ic =he
program. Therelore, they agreed to share the cost ¢f *he
new TEDS (2:3). Consequently, *the first twc telephonic

networks installed connected AFIT ( at Wright-Fat*erscn AT

ty

in




with the five AFLC Air Logistic Centers (ALCs) and w

th

(=0

The four primary AFSC locatiors. These nine remote siftes

ars geographically dispersed thrcughout the United States.

Each zTelephone network consists of two pairs of dedicated

zelephcre lires which connect the "home" classrocm with all

the rsmo<e sites. One pailr of lines sends and receives

varzal Transmissions whila the other »nair Iransmits writ- -
irg generated upcn an zlscironic blackbcoard, a device manu-

Tactured ty American Telephone and Telsgraph (2:2). This

instrument 1s used by the instructor much as 2 normal

tlackbtcard. However, the wcrds or compu

r
ct
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This teard are dizitized, =ransmitted over Ielephcne linss,
Trnen reprcduced cn zelevisicrn meni<ors at the remcie

size 2lassrcoms. I% should te ncted that the televisicn
displays only what is wriit“en or. the 2lec*rcnic tlackboard.
I~ i1s not a source cf studen%t--o-%teacher cr teacher-=c-

student video (i.2., the studen*s and *eachers can cnly

a3
H
0]
o)
1
[oN
<
’.Jc
')
i3

micrcpncnes locataed at students' desks and at

as well as receive {(v7ia *hese “wc pairs ¢? dedica<zed linss)
presentations car criginzte at any sits. (F course, an
electrenic tlackrboard must te avallatle *¢ sransmis viidec
Informaticn, AFLC and ATSC sach has i1ts cwn serparate nei-

work, therety allcwing AFIT <c =272r <Two ccurses

On




simultaneously. Colonel Lewis M. Israelitt, Dean of the
Schcol of Systems and Logistics, points out that, via TEDS,
his faculty can teach as many as six classrooms of students
at the same time for AFLC (one at Wright-Patterson and one
at each of the ALCs) and five for AFSC (one at Wright-
Fatterson and one at each division), thereby educating as
many as four to five times as many students as are possible
in the resident program (10:3-4).

The school chose this system for several reasons.
First, the use of televhonic instruction is not entirely
foreign to AFIT. Starting in 1973, the School of Civil
Engineering and the School of Systems and Logistics each
conducted one- to two-hour classes by telephone. Coordi-
nation requirements were simpler under this program. When
a2 base requested instruction on specified topics, AFIT sent
out a packet of materials consisting of slides or view-
grapns and a course outline. At a mutually agreed-upon
time, a Faculty member conducted the class by telerhone
(3:89). Though this program was much more primitive and
limited than the TEDS methodology, it did provide AFIT
with a conceptual and practical background in the tele-
teach sysitem (6). Second, numercus civilian instituticns
nave incorporated some form of telephonic instiructicnal
networks into their methodology for years. During their

research, AFIT personnel discovered that use of such deli-

[

ry systems has been increasing in the civilian sector
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]
i
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]
4
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since the early 1960s. As of this time, approximately 37

universities and cclleges use telecommunicaticns as a
regular method of instruction for students who are remo*e
from the originating classrcom (2:2). Althouzh schedules
vary, the majority of civilian-conducted telephonic net-
work instruction is given in one- cr two-hcur tlocks and
cccurs cnce or twice a week. Most netwerk arsas ars re-
strictad to specific state cr gecgraphic parameters.

The University cf Wisconsin, with its fourtsen-
year-old Educational Telerhcne Neiworkx (ETN), is considered
the civilian university leader in telesteach related in-
structicn., Recently in one year alcns this schcel had
almost 24,000 participants in 1000 ETN programs (19:13-1£).
Cther major instiitutions such as *ths Virginia Folytechnis
Institute, the University c¢f Iliinols, and XKansas Stazte
University, incorporated the telelecture/teleteach de-

-

livery me<hodology in teaching undergraduate- and mas*ers-
level programs. Each school mentionsd has svaiuated i=<s
varticular methodology and concluded that telephcnic nez-
work Instruction is as 2ffective a lszarning meihcdology

as 1s the traditicnal classrocn instruction (@73
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and mathematics. Thus far the telelecture/teleieach

methodclogy has not been found inappropriate for any of
the disciplines taught via this technique (19:2; 15:20).
It is important at this junciure *c clarify several
defiritional pcints. A variety of tsrms are used oy a
number of authors to focus on cne ela3ment in 3z Tamily of
instructicnal delivery systems; viz., the T=rms TEDS,
telacturs, %elelecture, teleteach, %elarhonic delivery,
and <2lavphenic network instruction all relate to a type
systen wherein a telephcne line (or palired lines) is used
To Transmit instruciional, educational material from cne
"home” site to cne or more remote sites and return irme-
diate oral feedback from the students. For purpcses of

definition, the last two terms are generic in scope, en-

more telephones, and may or may not include cne o saveral
2lectrenic devices which provide video, as well as oral,
communication capability to the system. The terms '

lacture” (or "telecture") and "teleteach" are basically

N

etween them when <hey originated during <he 1950s and
1660s, respectively. In parsicul

lecture for college-level academics began at the Univsr-
sity of Illincis Chicagc Medical Campus in late 1%47.

From there this idea of, literally, "lectures by tele-

nhone" zgained popularity at many educaticnal levels.
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Tyrically, the telelecture system was used for shori-

term seminars or orne-time projects (15:12, 19). Then

in the 1960s another type of telepnonic delivery system
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originated. This methcd, known as teleiteach, diffsx
frem telelecture in that teleteach is implemanted ty a
teacher or course director on a continuous tasis =Ic¢

regular curriculum <To students removed ITrcer the main
schocl Facilities. Also, *the zeleteach insiructicn 2zn
be accomrlished at ths same *ime the =sacher is Irs
ing a "home" class. This centrasts with telslecsurs,

which, as indicated abcve, Is no*% usually ccnductad on

a ccntinuous basis and is usually used as 2 sut

sti1l distinguishable today, the tsrms descriting zhan
are used interchangeably by many zuhnors cn %This zoric.
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sgquare inches. As the writer at one end moves
his paper,
sage, which is then (typically) projected onto

(

incorporating the electronic tlackboard (wi<h i

screen via an attached overhead projector (15:2

?ersatility due to larger--3-1/2'x 4-1/2--writi
into the TEDS instead of the older Electrowrite
decided to use one of the most current telephon
tional delivery systems available.

The Alr Force Institute ¢f Technology
TEDS at Wright-Patterson AFB in Cctober 1879 vi
phased pilot program encompassing four Professi

tinuing Education courses: LOG 220 (AFLC Mater

Management); SYS 223 (Program Management); SYS

mentals of Acquisition Management); and QMT 170

ples of Contract Pricing). The first phase inv

one course--LOG 220--which had Zour separate of
in the June through November 1979 time period.

involves all four courses, each with several 4i

offerings. Contrary to the typical civilian un

~m
FIT

telelecture schedule nentioned above, the A

The LOG 220 course is the first program

comparison data under bcth the nonteleteach and

anvironment. The June and July offerings of th

4 4
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transmitter have a writing area of approximately 17-1/2
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were conducted as standard in-residence, nonteleteach
classes. The September class incorporated teleteach equip-
mer:it (microphones and electronic blackbecard) but did not
include transmission to remote sites. However, the class
conducted from 10 Cctoter 1979 +to 16 November 1979 used
The total TEDS system. This class simultaneously in-
vclved students in the home classrocm at Wright-Patterson
as well as students at each c¢f the five ALCs. Whether it
was presented in the TEDS or nenTEDS format, the purpose
cf the =sourse was the same, that is:
. + . to improve the management effectiveness ¢
key personnel assigned to the materiel managemens
and related AFLC activities which provide surport o
the Air Force and other DCD agencies. The course is
intended to familiarize the student with the structure,
philosophy, pclicies, functions, processes, and sub-
systems of Air Force logistics, particularly their

impact on the Directorate of NMateriel Management (M)

[1:115].

Y

Students in LCG 220 usually ranges in military grade
from 02 through 06 and in civilian grade frcm GS-11 thrcugh
GS-1%. The curriculum is taught using lecture, lecturs-
discussiocn, and system management simulation exercise for-

ma<s.

Prcblem Statement

A requirement exists within the Air Force Institute

o Technology for an evaluation c¢f the recently-implemenzed

TEDS method of group ins*truction. This evaluation focuses

on (1) the cost effectiveness of this method per situdenz

12




as compared to that of the in-resident, one instructor-

one class method of instruction, (2) the effectiveness of
the TEDS method from an educational point of view, and (3)
the acceptability of this new delivery methcd by students
and faculty. Because LCG 220 is the first course from
which comparative data on nonteleteach and teleteach
methodologies are avallable, the July and Ociober offerings
form the basis of this evaluation. (The June and September
classes were excluded from this study due to insufficient

data and only partial implementation of the new methodology,

respectively.)

Justification

By initiating a TEDS instructional methodology in
selected courses within its Professional Continuing Educa-
tion portion of the School of Systems and Logistics, AFIT
established the correlative need to evaluate this new pro-
gram to determine: (1) the viability of this concept in
the total AFIT educational environment; and (2) the desira-
bility of expanding the use of this system +to other PCE
courses. Specifically, prior to committing additional
funds, physical resources, and faculty and administrative
capabilities, AFIT decision-makers must be more cognizant
of this system's impact in several areas. Firs%, the ccs®
eflectiveness of TEDS as compared to the current in-

residence program must be established. If, on a per student
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basis, this new method does not produce cost reductions,
AFIT cannot Jjustify the required expenses of the system.

Second, AFIT leaders feel that they have a professional

obligation to maintain AFIT's reputation for a high quality
of education in all its education programs. The TEDS
method must be evaluated in terms of i1ts effectiveness,
viz., 1s the student gaining as much knowledge under tTele-
teach as he or she might have under the in-residence ap-
proach? The third area which must be evaluated cen%ters con
acceptability. If the students do not accept the TEDS ap-
proach to instiruction because they feel uncomfortable with
it or because they do not feel they are acguiring the
requisite kxnowledge from the course, AFIT's offorts <o =du-
cate more people in a more rapid manner may bte ineflsciive.
Also, 1f the participating faculty members reject this as

a legitimate delivery system, the program as constructed
could be seriously compromised and may have o de re-
evaluated and either revised or discarded. These majcr
areas must each be rigorously evaluated by an impartial

{; body btefore AFIT leaders can lock to TEDS both as an accept-
able soluticn to their perceived prcblems and as the impetus

ror greater educational expansion and flexibili-y.

Objectives
To determine the cost effectiveness of implementing

vne TEDS approach within the LCG 220 course.
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To determine the effectiveness of learning using

the TEDS approach for LOG 220.

To determine the acceptability of the TEDS ap-

proach to the LOG 220 students and faculty.

Hypotheses
The TEDS approach used in the LCG 220 course 1is

less costly per student than the in-residence method of
instruction for the same course.
. Learning via the TEDS approach is as effective as
| learning by the in-residence method of instruction in the
LOG 220 course., Effectiveness in the contex®t used here
would be established if there is no statistically signifi-
cant difference between TEDS and nonTEDS test scores.
The TEDS method of delivery used in LCG 220 is
acceptatle to participating faculty members.
Students enrolled in LOG 220 consider the TEDS an

acceptable instructional delivery system.




CHAPTER TII

LITERATURE REVIEW
A large number of professional educators have ex-
amined the telephonic method of instruction delivery in
terms of its relative success. A review of literature re-
veals a variety of attempts to quantify and evaluate the
results.

Writing in Adult Ieadership, Lily Edelman discussed

reasons for requiring innovative teaching systems which
parallel the requirements at the Air Force Institute of
Technology. One of these reasons is the shortage of quali-
fied instructors necessary to provide educationzl cppcr-
tunities to 2ll those desiring them. In Ms Edelman's case,
there is a shortage of qualified teachers (8:163); but the
AFIT shortage occurs primarily because of budgetary limita-
tions (2). 1In both situaticns, the net result is a sericus
backlog of people interested in receiving additional learn-
ing opportunities (6; 8:163).

One test program described by Ms Edelman centersd
on a telelecture class in Hebrew which was created to meet

the needs of a large group of adult students spread ov

[0

a substantial area (Chicago, Illinois, Grand Rapids and
East Lansing, Michigan). The specific system used was the

telelecture-plus-Electrowriter technique described in

15




Chapter I of this paper. This program included the es-

tablishment of an appropriate control group. The ensuing
results were favorable with the achievement level of both
the control group, which had in-residence instruction, and
the remote groups, taught by telelecture, being comparable.
In addition, the remote group considered the learning en-
vironment a pleasant situation (3:164). Similarities te-
tween Ms Edelman's study and the present study include the
use of adult education groups being taught by either in-
residence methods or telelecture.

A minor difference occurs with particular equip-
ment used. The AFIT system uses an electronic blackboard
instead of an Electrcwriter; however, the opportunity for
two-way communication exists using either transmission de-
vice. The conclusions reached by Ms Edelman are supportive
of hypotheses generated within the current study, i.e.:

1. Instruction received by way of telephonic de-
livery systems (in this case, telelecture plus Electro-
writer) can be as successful as the in-residence methods
of instruction.

2. This system provides an excellent opportunity
to simultaneously share the talents of guest speakers ty
a nunber of students in different locations (8:164).

Professor Dotterweich, in his article in Audio-

visual Instruction, has *aken a close lock at the variatles
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he feels are necessary to improve the effectiveness of
teaching remote classes. Although his primary concern is
teaching with the use of video tape recordings, many of

his ideas appear applicable to the effective use of the
telephonic network approach (7:39). A prime responsibility
of the instructor has always been adequate preparation of
his subject matter; however, when remocte teaching is taking
place this aspect is extremely important (7:42). Because
of the lack of face-to-face contact, the greatest challenge
to the instructor is to retain the students' attention and
impart that level of knowledge that is desired for the
students to gain (7:42). Professor Dotterweich concludes
that the use of visual aids as supplements to the lesson
will help the student continue to feel as though he were
right there in the classroom with the instructor.

As implied above, the availability of a medium for
feedback to the instructor is essential for an effective
remote learning system (7:42). Questionnaires distributed
by Professor Dotterweich surveyed attitudes tcward remote
teaching, and results indicated good acceptability of the
medium as long as thers was the opportunity for instant
feedback (7:42). This opportunity does, of course, exist
in the AFIT TEDS in the form of the remote classroom micro-
phones.,

The University of Wisconsin has been an active user

of the telephonic delivery mode of instruction in the
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continuing education of health professionals (4:208).
Armdt and Weinswig present their analysis in the American

Journal of Pharmaceutical Education. They support the ccn-

tention that telephonic instruction is a viable means cf
communicating knowledge. The acceptability of the Univer-
sity's program is mcst notably shown by a substantial in-
crease in enrollment in telephonic courses over a five-
year pericd. Specifically, the number of enrcllees in-
creased from 267 in the spring of 1963, *to 426 in the fall
of 1972 (4:213).,

Some differences do exist, however, in *he overall
Wisconsin program and the AFIT program which could distin-
guish Wisconsin's results from those of AFIT. The partici-
pants in the Wisconsin program were all voluntary, whereas
AFIT continuing education students are normally selec*ed
to attend to better prepare them to fulfill their roles as
government employees (1:208; 2). Consequently, a measure-
ment of class attendance and enrollment increase or de-
crease would not serve any useful purpose fcr cur study.

Some differences in presentation alsc are present.
The authors found that a single lecturer for a course pro-
vided greater continuity; however, AFIT continuing education
courses are structured toward multiple instructors and
Trequent use of guest speakers who are exrerts in their

reas of endeavor (L4:220; 2).




A number of authors have fccused cn the impact

*hat attitude has cn the success cr fallure of educaticnal
delivery systems similar to TEDS. Attitude as used here
relates to two sets of individuals--%the students and the
instructors. Regardless of how intrinsically good an
educational system might be, 1%t must be accepted Tty the
tudents as a viable inmstructional methcdology or they will
(intellectually) turn their tacks to it. Similarly, if
the instructers feel tha* the metnocd is inwvalid, they will
rotably not support it. In either case,
resul*ts are the same: <the desired informaticn will nc*t Te
received ty +the situdent, ard the overall sffsctiveness c¢f
the delivery systen will be minimal or ncnexisten=.

A. A. Reid, in Human Factcrs, discusses varicus a*-

titudinal factors, such as how different age groups may
have divergent atititudes toward variocusg *telecommunications
devices used to impart knowledge. Thelr at*itudes may de-
termine (to a great extent) the effectviveness of the in-

struction (16:453). This concept is the primary motiva-

.

tion for comparing student atiitudes atou* TEDS. As

g imaii e

stated by the author:

Thus, the possibility c¢f substisuting {zelerhcnic
instructional +echniques] . . . Tor face-to-face me3t-
ings will be affected ty the readiness oI ussars *c¢
forego the peripheral niceties of hospitalizy which
the face-+to-Tace meeting afcrds [16: ﬂ-}]

An aresa that conirituzes graatly <o z toten<ial

aral




is discussed by Ruth Weinstock in Planning for Higher Educa-

tion. This area--instructor resistance Tc accepting a sys-

tem that utilizes the telephone--can be overccme 1f prcperly
anticipated and prepared for by the implementing agency.
Frime causes of instructor resistance or rejection of this
approacn aprear to be linked tc the instruczor's percepticns

about how well his presentation is veing cr will Te re-

ceived. Many instructors do no:t want *c¢ changs thelr in-

2ac and Hicks wrcote an Interesting article fcr

3

hich reviews the history c¢f
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some ¢ the advantagss realized ty using the zels-
phonic instruciional delivery systen. The au*hors suzzsss

a me*hod to estimate ccsts of es®tatlishing a *elesrhcenic
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The articles cited here constitute a representative

.

cross sectlon of the extensive literature dealing with the
telephonic method of delivery instruction. Although tThe
authors presented address thelir comments to a variety of
specific prefessional audiences, several major concepts
emerge., Tirst, as expressed by Edel

delivery sys=em appears to be a viable soluticn to the con-
Tlict vetween high demand fcr =2ducation and low resource

availability. Second, Zdelnman, Dotserweich, Armndt and

effective This type of system is. Third, mary evaluators,
T ¥
d

including Edelman and others cited thrcocughout this study,
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syster. as a tasis for determining overall effectiveness.
Fourth, the other major measure of effectiveress used by

authors such as Rac and Hicks focuses on the cos%t ¢f this

(@]

type of system as compared tc the in-residences methcdclegy.
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This compariscn is exceptionally relevant tec AFIT's T=D
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in ligh% of fthe Air Torce's limited rescurces and its de-
sire <o realize maximum benefit “rcm each dollar spens Tor
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CHAPTER III

METECDOLCGY

Introduction

'his chapter was desizned tc develop the mexho-

t

dology used in evaluating the erlectiveness oI tThe TEDS
instrucsional program. Effectliveness was tased on a com-
varison of TEDS and ncnTEDS programs and was viewsd Trenm
Three different perspectives: cost elfeciivensss, learn-
ing improvement, and acceptavility (by students and

instructcrs). The chapter beging with a discussion oF zhe

universe, population, and sampling plan. Nex: the data

5

collecticn prccess for each of the thres areas 1s dsscribad.
-

“he chapter continues with an explaration of the ma

statistical tests conducted on the data and the descrip=ive

)
ot
w

tisTics used in classifying the data. Then criteria
23ts {(decisicn rules) were established ¢ de*ermine sizi-
ficance ol analysis results. The chapter ends with z<he

set oI assumpticns necessary fo permit use ¢l The steciilic

niverss ard Populasion
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the ncnTEDS control class. The 24 students attending the

LCG 220 course at ATIT during the Ccioter-Ncocvember 1279
cffering were Jdesignazed the resident TEDS class and wers

o

an insegral part of class ZCAT. The remaining students
in class COAT were located at their respective Al
Tics Centers and were desiznated the ran
The comtined resident TEDS class and remcTe TEDS classsas
corstituted the overall TEDS class.

Selection of students for a particular class was
accomplished ty the applicadls ALC/Hz ATLC unit and was

assured to have been randcrm., Thers wWere nc xnown oilasing

Instructors'

T¢ Shose instructors *eacning class SCAT Tecause thsy were
The first instructors To 111 oul critigues of Tnhs TEIS.
Mest of these instructers, however, had taught the 105G 220

course prior tc implementation ¢f TEDS, so they had ex-

verience in tonh teaching me=hods.

specilic TEDS materials, suprlles, and suppors perscnnel




The scan sheets were processed through the ATIT CREATE
cmputer system, and the resulting computer outpuzs wers

evaluated for relavant infcrmaticn.

Demographnic Data

Demographic data relating to students' rank/zradse,

s2zch class (Appendix A). These data were used %c deser-

mine hemegeneity c¢f separate classes in accordance with

Zecr purposes c¢f ccmrparison.

ses3ion of each clzss. This test covered

general leogistical *cpics and was devised
beginning knowledze level ¢ the sTtudenss. A nparecentazs

o correct answers was calculated, and the Interval da-a

were used as a bvasis Tor ccrpariscn to determine ncme-
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Fost-test Scores

The percentage of total ccrrect answers on three
quizzes developed by the course director and administered
periodically <throughout the duraticn of the course were
cempiled., This figure was used as a basis for ccm-
rarison between the nonTEDS, resident TEDS, and remo=e
TEDS classes. IT ccnstituted a determinant ¢f the learn-

ing effectiveness of TEDS.

Student Attitudes

tudent's perceived learning and accevtabilizy of

TEDS were ascertained *through use cf a student end-of-
course critigue (Appendix B). AQuestions or statemen=s
“rem the critigues which pertained to the LCG 22ZC ccurse
and which were evaluated in our siudy were as follows:

1. The course objectives were made clsar either
orally or in the instructions.

Z. The course appeared well siruciured.

3. The course sgiructure rvermitied guesticns Tc ce
asked and answered satisfactorily.

4., There shculd have been more handcus materials.

5. I will ©te able <o do my jcb vetter as a resuls

¢¥ this course.

-

Questions cr statements pertaining specifically =c

ct

he zcceptability of TZDS and evaluated in our study were

S5llows:
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1. The room was ccnducive to learming.

2. I liked the hours the ccurse was cllared.

3. The teleteach delivery systsm 1s an aceesrtatls
learning mediunm.

L, I wculd taxe anctner acurcse wricth used =hls
delivery systenm.

5. There shculd be mcre In-2rzcTiin zmers Insz
sizes.

*5, The absence of sye ccnwacst wi-n —ns lra=ructor

created a learning barrier/prcolzam.

#7. The site monitor appearsd xncwlzagsatls oI
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¥*9. A different classroom shculd be us2ad.

* Answered by remote TEDS students conly

Responses to the above guestions/statements were collected
using a five-point scale consisting ¢ "streongly agree”,

agree", "neither agree nor disagree", "disagree", cor

Instructor accepiability of TEDS was ascertained
by analysis of the instructor critigue developed bty AXIT

(Appendix C). Questions cr statements evaluzzsd were as

Tollcews:




eleteach system, I Zel<t 1=
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would not be elfective.
2. The teleteach system provides advantagss nc<
normally available.

3+ Resident TEDS students participated adsguazaly.

4. Remote TEDS students participated adequazely.

5. Students appeared itc nhave learned the material

5. I would like to use the %teletzach systen agzin,

7. T Zelt uncomiortarls when I used the tTelsteach

2. My inability teo see remcte TEDS students was
disconcerting.
12. After using the teleieach systen
p Tzrcrabls toward iis use.

Psspenses o *he abeve questicns/statements wers collectsd

using a five-point Lixert scale consisting of "strongly
agrz2", "agree", "neslther agree nor disagre2", "disagre=",

This study evaluated cost eifectiveness in fterms cf

per student expenditures fcr nenTEDS studan®s wversus <has

cZ TEDS s*tudantis. Ccnseguently, the aciual numbars cof

o




students involved in the July nonTEDS and Oc%ober TEDS

offerings were used. Further, because LCG 220 is an ArIT
course conducted for AFLC personnel, the only costs rele-
vant to this research were those incurred by these twe
commands in presenting the July and October classes. How-
ever, in certain situations cost factors cited included
expenses Incurred by ArSC as well. For instance, each oI
the three agencies involved in TEDS (AFIT, AFLC, and AFSC)
pald specific amounts to American Telegraph & Telephone
(AT & T) for installation and monthly rental of circuits,
equipment, and a bridge (installed in building 641 az
Wright-Patterson AFB) for the TEDS. These costs were amcr-
tized when appropriate (reference explanatory taragraphs
under list of ccst areas), and LCG 220's two-month

share was identified. CT these, the tctal nonrecurring
charges were Tor installation ¢f zircuits, eguipment, and
the bridge. Recurring costs consistaed of rental of cir-
cuits, equipment, and the tridge. Cne additiocnal recurring
cost was the surcharge pald to the Defense Elecironics
Contracting Cifice for contract management c¢f the AT & 7
contract. Rental costs of the bare classrccms were nos
included because the actual facilities used varied greazly
in cverall utilization rate and age, thereby maxing any
such estimation too speculative for inclusion.

The total specific cost areas used *o evalua=e

the TEDS L0OZ 220 ccurse are listed beleow. Ceriain i*ems




are explained more fully in the subsequent paracgrarhs.

1. Instructor wages

2. Visual aids

3. Remote classroocm monitor wages

L., Circuit installation

5. Equipment installation f

6. Bridge installation

7. Circuit rental

€. Equipment rantal

9. Bridge rental

0. Classroom squipment
11. Contract managsment
Cost of instructcr wages was sirictly fecr time ]

actually spent teaching. Under btoth the TELDS and the ncn-

TEDS methodolcocgies, the same number ¢f classrcom hours

(108) was offered using the sams mix cf Tull-zime AFIT

e
H
v

strucicrs and guest speakers Irom cther on-base agencles.

Thecugh it Is fully acxnewledged shat the U.S. Govermrenz

N

e
[\
0
cl
O
[
’—J

timately pay the wages c¢f the guest sreaxsrs,
in n2ither case were *the zuest speaxars paid by AFIT.

Therelcre, only the ccst =0 pay ATIT iIns*truciers Jcr thelr

platiorm teaching <ime was relsvant here.

o7 using cnly platform ins*truc=ion tims was estaplisned

Zor several reascns. TFfirst, *the researchers wan—ed -o




time met this criterion of objectivity by being readily

definable and observable. Second, since this was the firsz
attempt at teaching LCG 220 via TEDS, it was anticipatsd
by the researchers that instructor preparation Time would
be longer than in subsequent offerings c¢f the same course.
This learning curve effsct, thcugh exrected, could not te .
determined ty only cne iteration of the TEDS class. Third,
tecause no specific logs were kept identifying work ac*tivi- H

ties, the class' insitructors could nct previde a delini<ive

statement of hcw much time was spent in preparaticn fcr
the course. There was scme speculation that <he TEDS

cresentaticns took longer ¢ prepare for, bu®t no sutstan-

result of these considerations, the researchners Jeli =<hal
any attempt to speciiy costs in terms of anything Tteyond
simple platfocrm instructor costs would be highly speculasive
and unjustifiable for purposes ¢ this research. (There ar= ]
two exceptions. The ccurse director monitcradé and was rald
for the entire 108-hour block. Also included is the

time he and his assistant tcok to prepare materials, visual
aids, etec., Tor distribution to 2ll sites.) i

Cost oI visual aids applies to thcse alids made

Tor the WPATR classroom plus five renote sites. Though the 4
course content fcr both the TEDS and nonTECS clzss are

By

the same, an eniirely new set ¢ wvisual aids had *o be

\ad
W)




developed Icr the TEDS classes due o changes In insiruc-
ticnal format and procedure. “Visual alds Ini<lally a2=2-
veloped fer TEDS were expected tc nave a 10C percent Turn-
cver every three years. This was due =c revised Infcrmazlicn,
instructicrnal medificaticns, and ncrmal wear and tear,

The figures cited Icr the three ins=mallaticr ard
Tnree rental areas scmetimes Inc

bnlaalaal

as well as Thacse freom AFIT and AFIC T2 AT & T. In such

¢r one ArIT classrocm and each AFLZ classrceom Jas

estavliished. Zqgulpment purchased syecifically for ths TZD

raguired equipment. Hewever, =

:

more accurately depict all ces<s atiributabls =c TECS, =11
equipment used =oO suppcrt *the courss shculd te includ

Since ac*tual ccst of on 1

f
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prices were assumed, ard the equirmen® (see Arpendix
was amorziced c¢ver a oC month pericd as 1 i+ had Tteern

n2wiy zurchased.
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Tozal specific arsas used to estarlisn nen

1. Instructor wages

Z. Visuzl alds

<
I
[
ot
<
V3
J
=<4
3
®
3
£,
1o
®

3. Student Tempor
~.  Student travel pay

£. Classrocn egquipment

Iin comparing the July and Ccicber classes, =he
nome vasas ¢f The July students were used in computing the
actual travel expenses incurred by AFIT. Also, a stand-
r3 325 incidental Tee was added to each student's iravel
cost3. This is standard procedure ty AZFIT Accounting and
Finance personnel In order To cover such items as taxi
fares to and from airports, =tc.

The Tigure for classroom equivment includes all
classroom equipmant required to conduct LOG 22C a% Wrighz-
Patterson AF3. Zquipment was amcrtized over a 50-monzh
pericd then multiplied by two for the ccurse lenzgth.,

As mentioned atove, in certain areas 1%t was nec-
essary to develop a series of farmulae to establish <he
amount of an overall ccst which would be atiribuzatls
sclely tc¢ tThe LOG 220 course. The Tormulaze =has Zollow
are specific ir nature but are applicatle <o toth the

unigue offering of LCG 220 under s*tudy as well as %c any

o=<her TEDS ccurse that subsequently may te censidersd Tcr
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P . . Total Circuiz
6/11 T of idge 5/ s
(€/11 x Cost of Bridge) + 56/11 x S<ar:-up Cost

guirment

Svecific AT & T E
r one WFAFER = X
ATL

+ Purchases fc
rocm and five

Y

Cct TEDS hours
v

—
>~
ES
—
1
av]
1

4 -
4
whera: X, = 7Total AFIT and AFLC Cn=-<time Charges
Y, = Tctal AFLC-vrelated Transmissicr Time
in Hours
PI = FProrated Invasiment Icr Cet TELS
This amount specifisd ¥y PI was amcrtized cver a2

¥, for =his study included cnly <he L10f hours srans-

mission time for the Cctober offering ¢f LCG Z20.
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Cct TEDS hours ()
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(2) Recurring 2rid

Recurring
2ridge
Cost

ission hours) used by AFLC (JNCTE: =his

I3
jo
[0}
8]
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O
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<
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next detarmnine Yl, the %otal ac*tual cir-

he folleocwing:

Circuit Cosz
X X2 = R, = Allocatable =o
- Get TEDS

2 Cost:

a4

o Nahe m’:ﬁs hovra
’, . vyC'L oo NCUTYS -
x 5/11 x 7 () 2o
-1

= 1A -—
Sridgs CesT
- AT —-— 3 -—
= Aljocazatls ~=c
') -— M T
Cct TZLS

Recurringe Tauipment CcsT
A Loalie Ia) qF\ ) . s Pinll o (3 =Y
~ N Cet TEDS hours - = ) -
Zguiprent x T (3 = Ry o ® Allccatabls zc
Ccst 1 Ocs TELS

Recurring Cos=T:

Total Recurring
+ R = Cost Allccatablz
=0 Cc* TEDS
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1

n Table 2 delineates the var-

D

modes. The matrix depicted

ious combinations examined.
The matrix depicted in Table 3 succinctly depicts

=
T

the specific areas of evaluation used in tThis study.

Statistical methods as delineated in the Statisti-

section.

Crosstabulation and Chi-sguare
{continzency tablie) Analysis

A crcsstabulation was used hers to display The jcinz

frzquency distribution of cases according %o the ¢

t—

assifi-
casory variables. This apreared to be the most commonly
ased analyTic meznod In the social sciences, and was

= AT A 4
8)., Uith

= o 2 N . 2 w3 I . R
Each ol these Irequency distributions was Iurs
statistically znalyzed Ty us2 ol the Chi-sguars 3tatlistic,

Ty = . -2 -l - S PR - 3 -, o~ e,
Thisz 3tatistic was cziculia-ad “rom the dazta arrzy
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concerned with the question of statistical independence oFf

the wvariavles. The applicable hypothesis was that the
variables were statistically independent. Rejectlon of zhis

nyvothesis implied that the variables were not independent

and that there were statistically significant differences

between the classes under observation. This technique was

oD
5]

used Lo ccmpare demographic and sndé-of-course data belwe

nonTEDS, resident TEDS, and remote TEDS classes.

Cne-way Analysis of Variance (ANGVA)

ANOVA models are typically used to analyze The
effects of the independent wvariatle under study upcn the
devendent wvariable (14:424), odel I, the fixed effects
model, was applicable here, both because the treatments
were chesen due to a special inferest in them and because

“hey were not a sample from a larger population (14:424).
“urthermore, no attempt was made to generalize the <est
results to other instructional delivery modes. The ANCVA
technigue presented a mean score or a single dependent, cr
critericn, variabvle for each class under observation. A
test of the hypothesis that a2ll group means are equal was
then performed. Rzajscticn of this nyvothesisz Implisd zha®
2% least two ol the grcurs differed signilicantly in 2ori-
terion mear. score. This me*thod was used ©o anzlyze the

<est scors data within <he experimenitzl design.

4




Multiple Regregsion Analysis

Stepwise multigle regression was perormed =o

-

evaluate predictors that coculd possit

ficant differsnces in mean post-<est scores and Improement

indices. Predictor variables evaluated wers damcgrachic

variables, attitudes toward course matsrizl, Iinstruciicn
site (WPAr3 or ALC), and mode of presenzasicn. Rszression

models were constructad by entering *he most siznilicants

o]

radictor variables sequenztially in order of their a2Tilizy

7

o predict the criterion variable (12:5, 6). Cnly those

oF

vraedictor variables that were statistically siznificanct

at the Tive percent level were included in ~hese mcdzals.

w]

escriptive statistics were applied to the data
cbtained from the instructor end-of-course critigues.

o . =y

These were used %o determine Ireguencies of aisernative

‘ Tikert Scale

E” A Likert scale using weighting Ffactcrs ranging
A

] from zero for posiztive resronses to four for nezaiive

[ e
i 7




requirements regarding minimum expected cell size, the

"strongly agree" and "agree" responses were combined to
form a single "agree" variable. The "strongly disagree”
and "disagree" responses were combined to form a single

"disagree" variable.

Criteria Tests

In addition to the statistical tests applied =c
*he research data, decisicn rules were also necessary.
These decision rules, or criteria tests, were used T0
determine if the results of the data analysis werz of im-
portance in accomplishing the research objectives.

To determine 1f the objective of cost effective-
ness was met with the implementation of TEDS in the LCG 220,
Materiel Management course, a decision rule was estabdlished.
I7 the average cost per student under the TEDS methed of
instruction is less than the average cost per student undsr
the nonTEDS me<hod, accept the hypothesis that the TEDS
method used in the LOG 220 course is less costly per siudens

than the in-residence method.

2
o
ct

To termine if %he objective of learning er-
fectiveness i1s met with the Implementation of TEDS in =hs2
LCG 22C course, this decisicn rule was established: IF

there 1s no statistically significant diffsrence between

the posi-test scores cf *he nonTEZDS class and the TED

(@]

lass, accept the null hyvcthesis that lsarning by <he




TEDS method is as effective as learning by the in-residence

method in the LOG 220 course.

o
4

To determire if the objiective of

C e

acceptability of
the TEDS methcd was met with implementation of TEDIS in

he LCG 220 course, tnese decision rules were estadllished:
IZ *he mean wvalue c¢I the questicns selected =o dezsrmin
acceptability (questions six and *ten from the instrucicr
end-cl-course critique; guestions 23 and 25 frcm the
students end-cf-course critique) indicate *hat a majerizy

s

of participants find th
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1
hypothesis That the TEDS method used in LOG 220 is accer*-

able to particivating FTaculty merbters cr siudents, as

e]

arrropriate.

Assumpticns and Lirmitaticns

Prior ©To commencement of a research s*tudy, cer-ain

assumpticons had te be made a2tout the protab

o
’ ie
,..l
o
ot
<<,‘
o,
b
“
cl
ts
b
(2
0

Tions of she data under chservaticn. These ware necessi-

s}
[}
®
Q.
O
<
ct
o)
®
'._J

inability *o exactly enumersts <the porulaition
of interest in tris siudy. That is, as discussed in *hse
“hiz chapter, the vepulation included all
srsonnel eligivle for participaticn in FCI courssas who

were also eligible for enrollmenzt in the LOG Z22C courss

b




Foremost among these assumptions (and highly desired for

use of statistical methods employed for znalysis) were the
follcwing:

1 Probability distributions o0f the dervendent

variables were normal.

2. Each of the probability distridbutions had

3. The observaticns Tor each ftreatment were random

observations from *he corresvonding probability distribuzion

and independent cf observations in any cother “reazmen®.
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Tagt Results
L. Student Accer=ability

3. Causal racto

s

&. Instructor Acceptability
Second, *the results obtained in each of <the abovrs

- - $m - - . N 3
Areacs were Lnuerpreted t0o avaluate tThe numercus =concnic




exact number of students

in the Cctober TEDS class. The same process was comple=ed
fcr <he July nconTEDS class. This permitted a comrariscn ¢

<=

student costs for each type of instr

nstructor Nagzes

Zht were *the same
quired 27 days az
1=

instruction (minus AF £uest srveakers)

urred

a8

ding 12 instrucTors

azzrial
were directly involv
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results. The i

gure cited in Table § was a valid cost for

=
=

inclusion in the TEDS method. However, this cost will not
be repeated because local (on-site) versonnel will be

trained to conduct the exercise Tor all subsequent classes

.

Because it was impossible and irrelsvant at this juncture
to estimate cost of such local assistance, the expensz was
outside the purview of this research. However, Tuiurse
studizs in this area must pay full consideration o this
cost. Thes specific computations used <o derive the various

N .

rourly wages shown in Tabdle 5 are located in Appendix G

~

Cost of 7isual Aids

The relevant cost here was *he cost, in terms of
supplies and lator, %o produce six sets of +visual aids
for the LOG 220 course. The six were comprised ¢ cne

master set and five complete sets of ccpiss. The fellowing

information identifiss <he specific expenses:

ltem Cos=
Supplies $2033.82
Labor 3120.00
$12,163.82 '

Expec=ed number o LCG 220 classes offered in
threse-year period: ¢
Therefore:
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The specific costs for supplies and labvor were

derived ‘rom raw data supplied by the AFI “roller.

]
aQ
O
3
e

Remcte Classroom Monitor YWages

The cost c¢f providing one monitor per remote class-
room during *he 27 Tfour-hour periods is rellected in
Tarls 5. The specific ccmpu=ations used to derive <he
hourly wages are located in Aprendix G.

AT % T Zaguipnment Installation/
Irvegtment Costs

The combined cost pald to AT & T <o install *he

[

circuits, bridge, zand equiprment is comruted iIn Table 7.
Equipment furnishsd bty AT & T consisted of thes elecircnic

Dlacktoard, transceiver, memory unit, tlackboard stand,

ore, applying the figure from Tzble 7 <0
the specified Tormula:

(6/11 x $12,941) + (&/11 x $1972.56)

+
€1
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And, ¥, = “ransmissicn hours for LG 220 = 108

103 - 5
% X 3_‘=:E-él = 338(:.61
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TABLE 7
INSTALLATICN/INVESTMENT CCSTS

Item Cost
Bridge $12,941.00
Circuits 1,972.56
Equipnment

WPAFB $586.75
OCALC 586.75
QCAIC 526.75
SMATC 526.75
SAATC 586.75
WRALC 386.75

33,520.50C

TCTAL $18,LL0,06

Recurring AT & T Ccecsts

To compute system-wide recurring charzes, informa-
tion was glesansad from AFIT Comptroller and Defense Elzc-
tronics Contracting 0ffice reports. For this study, the

relevant rate pericd included Cctober anrd Novembter

(frem +ime TEDS circuits were activated to end of November).

1. Recurring Circuit
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2. Recurring Bridge Charge

Total rate: $780
108 _
$780 x 6/11 x 08 © su25.45
3. Recurring Equipment Charge
Total rate: $7056.08

%%% x $7056.08 = $7056.08

L. Total Recurring Costs

$15,093.44 + $425,45 + $7056.08 = $22,57L.G7

Classroom Equitment

Specific classroom equipment purchased fcr the six
classrooms consisted of microphone equipment and stersc
tape recorders. Additionally, AFIT purchased two tele-
vision monitors for its classroom. As stated in Chapter
IIZ, cost of all technical equipment (Appendix E) reguired
to present the TEDS LOG 220 was considered in an attemps <o
determine total costs to initiate this methodology. Tozlal

costs are displayed in Table 8.

Contract Management

This cost was identified from reporis supplied o
the AFIT Comptroller by the Defense Zlectronics Contracting
Cffice (DECC). It amounted to $7000.

Tectal TEDS Costs Zor Cctcbher
Qffering of LOG 220

Table 9 constitutes a summary of cecsis Tcr TEDS

instructicnal method used in the Octobker TEDS class.

!
bL




TABLE 8
CLASSROCM EQUIPMENT

Item Cost
Stereo Tape Recorders $ 1,212.00
Projection Equipment 2,9u€.0C
Television Monitcers &,2€0.0C
Microphone Equipment L4.26C.C0

TOTAL %lQ,ZIE.OO

ANCRTIZED COST OVER 60 ACNTHS:
(813,218.C0 + 60) x 2 = $440.60

TABLE 9
TCTAL TEDS COSTS FOR CCTCBER TEDS LCG 220

Iiten Cest
Instructor Wages 219,498, 34
Visual Aids 1,3431.15
Mienitor Wages 5,638.4L4
Prorated Investment 288,41
Recurring Zxpenses 22,537L.57
Classroom Zquipment Lbo,60
Ccentract Yanagement 7,000.0C

TCTAL $56,879.21




This figure was then divided by the number of
students to determine the per student cost (minus AFLC

guest speakers) to conduct the October LOG 220 TEDS class:
$56,879.31 & 144 =  $395.00

It must be reemphasized that this figure included
the instructor costs of conducting the LOG-MAN-X exercise
at the remote sites. Since this function will be accom-
plished by qualified local (on-base) personnel in the Zu-
ture, AFIT and AFLC will incur no additional direct costs.
Therefore, the overall cost area of instructor wages will
decrease dramatically. It is interesting tc¢ note tThat the

ver student cost for a TEDS LCG 220 class minus these T

costs would be $285.13

p

&}

Computing the nonTEDS per student costs was less
demanding than the above process because Tewer cost iters

were involved.

Instructor Wages

As noted in the analysis of TEDS Instructcr Wages,
the basic cost attritutable to instructor platform time was
the same for both types of instructicn because tctal class-
room hours were identical. To%tal TEDS Instructor Wages,
as depicted in Table 4, were $3,678.34. Thnis amount, how-
ever, included $146L4.62 as the costis attributed to the

course director and his assistant in preparing TEDS

56




materials for shipment to the remote sites. Since this
action was not required for the nonTEDS course, it was
deducted from the $3678.34. Consequently, the AFIT non-
TEDS cost for Instrucior Wages was $2213.72. As mentioned
earlier, this expense related strictly to the cost of
vlatform time for AFIT instructors. Because tThe class was
conducted in July and this research effort did not begin
until Cctcber, it was deemed infeasible to consider making
even a crude guess at the costs related to unkncwn ATLC
Zuest lecturers and their incidental expenses, e.g
autonmoblle expenses, productive time lost from their every-
day jobs, ccst of administrative assistance in preparing
lecture materials, at their various offices, and prevara-
tlon <ime Zor their lectures. Rather, the researchers

simply acknowledged the lack of accurat

D

information in

this aresa and computed per student costs without it.

Tigual Aids

No cost data were avallable on the expense for
visual a2ids (overhead slides) Tfor the July nonTZDS class.

Tnis was due in large part to the fact that AFIT did not

nainzain meost of these slides. Instead, each guest lec-
—urer's home office maintained its own slides for the

lecturer's use. AFIT kept only those slides used by izs

cvn ingTructors. However, in keeping with the idea that

the AFLC/ATIT ccsts must ve identifiad if possible, the




researchers asked for the LOG 220 course director's esti-
mate of how many slides totally were used in the July
nenTEDS class. His response of approximately 2000 was

multiplied by $4, the approximate cost incurred by vas

o

graphics to locally produce a typical slide. The zTotal
cost computed was $8000. As with the TEDS visual aids
(33mm slides), the expected turncver rate for these cver-
nzad slides was 100 percent every three years. ince *he
nonTEDS LCG 220 course had been orlered an average ol
Tive times per year, this equated to 15 total offerings cI
the course during the last relevant time periocd. Conse-
quently, bty dividing the *total cost of cne set of crer-

nead slides (3300C) by 13, the cost of visual aids fcr the

July ncenTEDS offering was 3523.33.

tudent Per Diem

total ¢f 25 students attended the July nenlzZDS
class. Seven o these were from Wright-Patterson and con-
sequently did not receive per diem for theilr <ime spent in
this course. However, the other 18 students traveled *o

cs Centers.

{40

this central location Trom the five Air Logist

Consequently, the per diem cost was computed as:

18 x 3826 x 18 days = &8ua2u4

(qF]

-
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The 326 figure was a standard Temporary Duty (TDY)

amount supplied by the AFIT Comptroller.

Student Travel Pay

Using the airline fares that wers valid fcr the
July 1979 period, the amcunts specified in Table 10 ccn-~

stitutad the major porticn of Iravsi-relatsd exrenses.

TABLE 10

STUDENT TRAVEL CCSTS

# of Cost Per
Size Students Fars Site
CCALC 2 X $214 = 8423
OCALC 2 be $316 = 8832
SAALC é X $252 = 21512
SMALC & X SLii = $2664
WRALC 2 X 8142 = $2EL

(&

TOTAL $552

An additional $235 per student was addecd to conform
with standard Accounting and Finance procedures. This
nocunt represented a variety o incidental costs such as

taxi Tare %o and Irom airports.

F
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x 18 students = $450

£5
-




Therefore, total student travel pay consisted of

the sum of these two expenses, l.e.:

$5520 -+ $450 = $5970

Classroom Equipment

This category related solely to equipment items
used in the nonTEDS instruction of the LOG 220 course.
Specific costs are displayed in Table i1, This amount
was divided by 50 to determine the amortized cocst over

a 60 -nmonthperiod, i.e.:
(3160L.68 <+ 6C) x 2 = $53.40

TABLE 11

CLASSROOM EQUIPMENT C(CSTS

Item Cost
Cverhead Prcjector 3350.00
TV Recorder/Playoack $1254.68

TCTAL $160L .85

A0




Total nonTEDS Costs for culy
O0ffering of LOG 22C

Table 12 censtifutes a summary of costs attributable
©0 the nonTEDS instruciicnal method used in the July non-

TEDS class.

TABIE 12

TOTAL COSTS FOR JULY NCNTEDS LCG 220

Item Cost
Instructor Wages $2213.72
Visual Aids BE23.2C
TDY Per Diem 3eLzL,CO
Travel Pay $5970.00
Classroom Equipment $E3.L9

TOTAL 317,108 50
This figure was then divided ty the number of

rarticipating students tc determine %the total per siudent

cest to conduct the July nenTZDS class of LOG 220:




el

- e i,

Finally, by comparing the twc per student totals, |
a measure of relative cost effectiveness was established. I

Specifically:

nonTEDS: $716.LL
TEDS: $§9§.OO
$321.LL

That is, it cost $321.44 less to teach a student
via the Cctober TEDS class of LOG 220 than it did *c

teach a student via the July nonTEDS class.

Analysis of Demcgraphic Data

In accordance with the experimental design speci-
Tied in Chapter III, the frequency distributions cf the

four demographic variables (rank, education level, age,

.,—.I

cgistics experience) were compared via crosstabulation.
These results were then evaluated for homogenelity using a

Chi-square Ccntingency Table analysis in conjunction with

kil

the hypothesis that the variables were statistically in-
devendent. To comply with the Chi-square analysis concerpt
of minimum expected cell size, categories within each c¢f
the demcgraphic variables were combined as necessary. The
regearchers used the standard five percent as a relevan

of significance. Any Contingency Tabls analysis

results that differed sismificantly are iden%tified and




discussed below. Those results that did not siznificantly

differ are displayed in Appendices H thrcugh C. To rrc-
vide the reader an opportunity for individual evaluaticn,
the minimum significance levels which would have had <0
have Teen achieved for each demograpnic variable tc reject

the hypothesis are stipulated.

Comparison between TEDS and nonTEDS
Demeograrhic Variavles

The ncnTEDS students were slightly Tetter =2ducated
“han their TEDS counterparts (Appendix E), and =he TEDS
students were slighily older (Arpendix I). Hcwever, cvara

P . eons , . _ o ——r
there were no siznificant differences btetween Ths ncenlZDS

mum significance levels for each demcgraphic variable

would have had to have been set as shown in Table 13,

Compariscn Zetween Resident
T=ZDS and Remcte TEDS

Nithin the overall TEDS contingent, significant
differences were noted in toth the rank (Tzble 1bk) anc
aducation Table 15) distributicns. The rank diswrituticn
irndicated that the resident TEDS group had a grsater

prapenderance of higher-ranking stucdents than did the

ramote

<
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TABLE 13

T

M SIGNIFICANCE LIZIVEL
DEMOGRAPHIC VARIABLES

AINIL

)

=CR

Variabla

-

L N TR
=)
C~Jsasus

Zrads or Rank

t]

ducation Lewvel

pan

bt

0
™

n

S

Ui
[

3
-

\n
D

‘1)

(@]
(SN

O

TABLE

CRCSSTABULAT
B

CN CF D
TEDS GRCUPS

b

Resident
T=ES

"\A ~

ci, Oz,

~ - o~ a ~ A -~

‘:SJ"JSJ_C [ol jf'; 27.1%

¢3, GS11 L.z 46,6

O, G312 £6.7 2.2

£3, 3512

and up 20.2 5.1
Simmificance levzl: p < .CO0L
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By contrast, however, the experience distribution

indicated the least experienced participants were at
Sacramento and the most experienced students were located
at Ogden.

Although not statistically significant, the Warner-
Rebins participants were slightly younger {(Appendix N)
and less-educated (Appendix O) than the rest of the remote
TEDS students. The minimum significance level for education

was .5127 and for age was .5961.

Test Results

This portion of analysis considered three variables:
pcre-test scores, post-test scores, and the difference
between the two, which is referred to as the "improvement
index." Mean scores were computed for each of these vari-
ables within each group. One-way analysis of variance
(ANCVA) was used to test for significant differences in
the following areas:

1. Between the nonTEDS and TEDS groups

2. Between the resident TEDS and remote TEDS
3. Among the five remote TEDS locations
Mean scores are presented in Table 18 and significances
levels are displayed in Table 19.

The comparison of TEDS and nonTEDS groups indicated
a highly significant difference in both pre-test scores

ard improvem«nt indices; however, no significant difference
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was discovered in post-test results at the five percent

level. The low mean pre-test score obtained by the nonTEDS

group was the major factor leading to these differences.
TABLE 18

MEAN TEST SCORES AND IMPROVEMENT IVDICES

Pre-test Post-test* Improvement

All Students 60.4% 82.3% 20.5%
NonTEDS 51.2 84.0 32.2
TEDS 61.9 82.0 13.6
Resident 64.5 83.2 18.6
Remote 61.4 81.7 18.6
Ogden 56.9 85.3 25.0
Oklahoma City 60.0 82.1 22.0
Sacramento 64.0 80.4 15.6
San Antonio 58.6 81.5 18.5
Warner Robins 67.3 79.4 11.9

*Mean Improvement may differ slightly from Mean Post~test minus

Mean Pre-test score because of missing scores.

Analysis of the five remote locations indicated
no significant difference in test scores across the sites
at the five percent level. There was, hcwever, a signifi-
cant difference in improvement which can ke attributed to
results at Warner-Robins and Ogden. Warner-Robins had the

highest pre-test score but the lowest post-test score, hence

5
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the smallest improvement index. Ogden, on the other hand,

had the lowest pre-test score and the highest post-test
score, hence the largest improvement index.

The analysis of these variapbles comparing the
resident TEDS and remote TEDS groups indicated no signifi-
cant difference at the five percent level. Although the
mean scores for the remote group were slightly lower than
those for the resident group, the improvement indices were
particially identical.

TABLE 19

SIGNIFICANCE LEVELS FOR TESTS QF DIFFERENCES 1

Pre-test Post-test Improvement

Between nonTEDS and
TEDS .0013 .2293 .0002

Between Resident TEDS
and Remote TEDS .3653 .3964 .9958

Among Remote TEDS
Sites .1043 .0856 .0397

The tremendous disparity of pre-test scores between

the nconTEDS and overall TEDS groups tended to distort the
improvement indices. As a result, further analysis was

conducted comparing the nonTEDS group with the TEDS group

(Ogden) that had a pre-test result closest to that of the




nonTEDS group (56.9). Significance levels for this com-
parison are displayed in Table 20.
TABLE 20

SIGNIFICANCE LEVELS FOR TESTS OF DIFFERENCES 2

Pre—-test Post-test Improvement

Between nonTEDS and
Ogden TEDS .1679 .

(91
N
wm
(o2}

.1146

The ccmparison of the nonTEDS and the Ogden remote TEDS
groups indicated no significant differences in pre-test,

post-test results, or improvement indices.

Analvsis of Student Acceptability

In accordance with the experimental desicn speci-
fied in Chapter III, the frequency distributions of the
responses to end-of-course critigque guestions were com-~
pared using the crosstabulation statistical technique.

These results were then compared for significant differences
between groups using Chi-sguare Contingencv Table analysis
in conjunction with the hypothesis that the variables

were statistically independent. The standard five percent
was again used to determine relative significance. Zach
critique guestion with applicable response vercentaces is
nresented. The minimum significance levels necessarv to de-

termine statistical independence have been rrovided for

each lievel of comparison.




Responses to the following question are displaved

in Table 21: "The course objectives were made clear either

TRy

orally or in the instructions."

TABLE 21

COURSE OBJECTIVES CLEAR

Strongly Strongly
Agree/ Disagree/
Type Presentation Agree Neither Disagree
NonTEDS 91.7% 4.2% 4.2%
TEDS 87.5 5.5 6.9
(Significance: p = .0534)
Resident TEDS 96.0 0 4.0
Remote TEDS 85.8 6.7 7.5
(Significance: p = .2292)
Ogden 51.7 4.2 4.2
Oklanoma City 81.8 9.1 9.1
Sacramento 100 0 0
San Antonio 76.9 3.8 19.2
Warner-Robins 79.1 16.7 4.2
(Significance: p = .1394)

Analysis indicated no significant difference in the
perception of clear course objectives between the TEDS and

nonTEDS students. Most TEDS students appeared to be
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in agreement that the objectives were made clear.
Responses tc the following guestion are displayed
in Table 22: "The course appeared well structured."
TABLE 22

COURSE WELL STRUCTURED

Strongly Strongly
. Agree/ . D;sagree/
Type Presentation Adree Neilther Disagree
NonTEDS 100.0% 0% 0%
TEDS 79.3 11.7 3.0
{Significance: p = .0740)
Resident TEDS 96 4.0 0
Remocte TEDS 75.8 13.3 10.8
(Significance: p = .1l163)
Cgden 91.7 8.3 0
Oklahoma City 68.2 i8.2 13.6
Sacramento 87.5 0 12.5
San Antonio 57.7 23.1 19.2
Warner-Robins 75.0 16.7 8.3
(Significance: p = .1984)
Analysis indicated no significant difference ketween

the nonTEDS and TEDS students concerning the structure of

the course. Both nonTEDS and TEDS students agreed that the

course apreared well structured.
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Responses to the following guestion are displayed
in Table 23: "The course structure permitted questions to
be asked and answered satisfactorily."

TABLE 23

QUESTIONS ASKED AND ANSWERED SATISFACTORILY

Strongly Strongly
Agree/ Disagree/
Type Presentation Agree Neither Disagree
NonTEDS 95.8% 0% 4.23%
TEDS 74.5 11.0 14.4
(Significance: p - .0141)
Resident TEDS 100 0 0
Remote TEDS 69.1 13.3 17.5
(Significance: p = .0002)
Ogden 70.8 20.8 8.3
Oklahoma City 81.8 18.2 c
Sacramento 70.8 12.5 16.7
San Antonio 84.6 0 15.4
Warner-Robins 37.5 16.7 45.8

(Significance: p = .0134)

Analysis indicated significant differences at all
levels of comparison concerning the interchange between

student and instructor. The majority of the nonTEDS
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3 students, resident TEDS students, and all remote TEDS
students, except Warner-Robkins, were satisfied with the
opportunity for student-instructor interchange. +

Responses to the following guestion are displaved

in Table 24: "The room was conducive to learning."”
TABLE 24 F_

ROOM CONDUCIVE TOC LEARNING

trongly Strongly
Agree/ Disagree/
Type Presentation Agree Neither Disagree
NonTEDS 87.5% 8.3% 4.2%
TEDS 60.0 11.0 29.0
‘ {Significance: p = .0057)
Resident TEDS 74.0 8.0 8.0
Remote TEDS 55.0 11.7 33.4
(Significance: p = .0367)
Ogden 95.8 4.2 0
Oklahoma City 36.3 18.2 45,53
Sacramento 79.2 20.8 0
San Antonio 53.9 15.4 30.7
Warner-Rcobins 8.3 0 91.7

(Significance: p = .0000)




Analysis indicated a significant difference

among the remote sites as to perceptions cf adequacy »f
their academic environment. More Oklahoma City and Warner-
Robins students found fault with their surroundings than
did students at the remaining remote locations. It is inter-
esting to note that the resident TEDS students expressed
slightly less acceptance of the classroom than did the nonTEDS
group although both used the same classroom.

Responses to the following question are displayed in
Table 25: "There should have been more handcut materials.”

TLBLE 25

MORE HANDOUT MATERIALS

Strongly Strongly
Agree/ Disagree/
Type Presentation Agree Neither Disagree
NonTEDS 37.5% 20.8% 41.63
TEDS 22.1 17.9 60.0
(Significance: p = .2506)
Resident TEDS 20.0 8.0 72.0
Remote TEDS 22.5 20.0 57.5
(Significance: p = .0955)
Ogden 8.4 16.7 75.90
Cklahoma City 31.8 22.7 45.5
Sacramento 20.8 12.5 66.7
San Antonio 26.9 23.1 0.0
Warner-Robins 25.0 25.0 50.0

(Significance: p = .7858)
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Analysis indicated no significant differences for

SR i,

all comparison levels concerning the desire for more hand-

out materials. With the exception of Oklahoma City, all

NIRRT P e

TEDS sites felt there were adequate handout materials.
The NcnTEDS group tended more strongly toward additional

handout materials than any TEDS site, resident or remote.

Responses to the following question are displayed i

£ et R s e

4
in Table 26: "I will be able to do my job better as a !
result of this course."”

TABLE 26

ABLE TO DC JOB BETTER

Strongly Strongly
Agree/ Disagree/
; Type Presentation Agree Neither Disagree ¢
% NonTEDS 95.9% 4.2% 0%
; TEDS 72.4 20.0 7.6
F (Significance: p = .,0178)
Resident TEDS 80.0 16.0 4.0 :
Remote TEDS 70.9 20.8 8.4 ;
(Significance: p = .7646) %
Ggden 83.3 12.5 4.2
Oklahoma City 59.1 27.3 13.6
Sacramento 87.5 8.3 4.2 g
San Antonio 61.6 19.2 19.2 ;
Warner-Robins 62.5 37.5 0 ]

.2674) g

(Significance:

e}
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Analysis indicated significant difference between
NonTEDS and TEDS. The NonTEDS group felt the course would
contribute significantly mere to their job performance than
did the TEDS group. There was no significant difference
noted between the resident TEDS and remote TEDS groups,
nor among remote TEDS sites. Students in all groups expressed
a positive attitude toward the course's contribution to their
future job performance.

Responses to the following question are displaved in
Table 27: "I liked the hours the course was offered."

TABLE 27

LIKED THE HOURS

Strongly Strongly
Agree/ Disagree/
Type Presentation Agree Neither Disagree
Resident TEDS 24% 4.0% 72.0%
Remote TEDS 47.0 14.3 46.2
(Significance: p = .0397)
Ogden 54.2 25.0 20.8
Oklahoma City 45.4 18.2 36.4
Sacramento 8.4 4.2 87.4
San Antonio 46.2 11.5 42.3
Warner-Robins 43.4 13.0 43.5

(Significance: p = .00%4)
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Analysis indicated significant differences between
resident and remote TEDS groups and also among remote
groups concerning the desirability of the classroom
schedule. Classroom schedules difZered for the groups
depending upon the time zone in which the site was located.
Classes ranged from noon to four o'clock in the afterncon
for Eastern time zone students anéd from nine o'clock in the
morning tc one o'clock in the afternoon for Pacific time
zone students. Neither the resident TEDS students nor the
remote TEDS students as a group wWere pleased with the
classroom hours. Only Ogden students liked the hours.

Responses to the following guestion are displaved
in Table 28: "The teleteach deliverv svstem 1is an accaeck-

able learning medium."
TABLE 23
TELETEACH ACCEPTAELE

Strengly Strongly
Agree/ Disagree,
Tvpe Presentation Agrees Neither Disacree
Resident TEDS 68.0% 20.0% 12.0%
Remote TEDS 65.8 8.3 25.8
(Significance: v = .2256)
Caden 75.0 8.3 6.7
Oklahoma City 45.5 3.1 45.5
Sacramento 83.3 g.3 g.4
San Antonio 76.9 7.7 15.4
warner-RrRobins 45.8 8.4 45.5
{S8iznificance: p = .1333)




Analysis indicated no significant difference between
the resident students and the remote students as a group
concerning the acceptability of TEDS as a learning medium.
Also there was no significant difference among the remote
sites. The Oklahoma City and Warner-Robins students were
equally divided in response to this question and neither
provided a majority in the contrasting catecories.

Responses to the following question are displayed
in Table 29: "I would take another course which used this
delivery system."”

TABLE 29
WOULD TAKE ANOTHER COURSE

Strongly Strongly
Agree/ Disagree/
Tvype Presentation Agree Neither Disagree
Resident TEDS 68.0% 4,0% 28.0%
Remote TEDS 65.8 13.3 20.8
(Significance: p = .2124)
Ogden 70.8 20.8 3.4
Cklahoma City 50.0 13.6 36.4
Sacramento 83.3 8.3 8.4
San Antcnio 69.2 15.4 15.4
Warner-Robins 54.1 8.3 37.5

el
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(Significance:
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Analysis indicated that most students were in
agreement that they would take another course presented
by TEDS.

Responses to the following question are displaved

in Table 30: "There should be more interaction among the

sites."
TABLE 30

MORE INTERACTION

Strongl: Strongly
Agree/ Disagrse/
Tvpe Presentation Agree Neither Disagree
Resicdent TEDS 56.0% 32.0% 12.0%
Remote TEDS 64.2 29.2 6.6
{Significance: p = .6109)
Ogden 50.9 45.8 4.2
Oklahoma City 45.4 45.3 9.1
Sacramentoc 83.3 12.5 4.2
San Antonio 65.4 26.¢ 7.7
Warner-Robins 75.0 16.7 8.3
{Significance: v = .2749)

Analvsis indicated no significant differences
between or among groups concerning the level of interaction
among *“he sites. !lest students indicated the level of

interaction should be increased.
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T

created a learning barrier problem."
TABLE 31

EYE CONTACT PROBLEM

Responses to the following question are displayed

in Table 31: "The absence of 2ye contact with the instructor

! Type Presentation

among the remote sites.

equipment operation."

82

to their learning the material presented.

Strongly Strongly
Agree/ Disagree/
Agree Neither Disagree
Remote TEDS 82.5% 6.7% 10.8%
Ogden 70.9 8.3 20.8
Oklahoma City 90.9 4.5 4.5
Sacramento 87.5 0 12.5
San Antonio 73.1 19.2 7.7
Warner-Robins 91.7 0 8.3
(Significance: p = .0367)
Analysis indicated most remote students considered
the lack of eye contact with the instructor an impairment

A significant

difference was revealed, however, in the comparison of responses

Responses to the following question are displayed

in Table 32: "The site monitor appeared knowledgeable of




TABLE 32
SITE MONITOR KNOWLEDGEABLE
Strongly Strongly
Agree/ Disagree/
Type Presentation Agree Neither Disagree
Remote TEDS 92.5% 2.5% 5.0%
Ogden 100.0 0 0
Oklahoma City 100.0 0 0
Sacramento 95.8 4.2 0
San Antonio 76.9 7.7 15.4
Warner-Robins 91.7 0 8.3

(Significance: p = .1085)

Analysis indicated no significant differences among
the remote sites concerning the students' perceptions of the
site monitors' equipment knowledge.

Responses to the following gquestion are displayed
in Table 33: "The site monitor had the room and materials

prepared for class."
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TABLE 33

SITE MONITOR PREPARED CLASSROOM

Strongly Strongly
Agree/ Disagree/
Type Presentation Agree Neither Disagree
= Remote TEDS 84.2% 5.0% 10.8%
Ogden 100.0 0 0
Oklahoma City 100.0 0 0
Sacramento 95.8 0 4.2
San Antonio 38.5 19.2 42.3
Warner-Robins 91.7 4.2 4.2

{(Significance: p = .0000)

&

Analysis indicated that only San Antonio students
felt the site monitor had not adequately prepared the classroom.
This accounted for the significant difference in responses

among the remote sites.
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Responses to the following question are displayed
in Table 34: "A different classroom should be used."
TABLE 34

DIFFERENT CLASSROOM NEEDED

Strongly Strongly
Agree/ Disagree/
Type Presentation Agree Neither Disagree
Remote TEDS 44.2% 22.5% 33.3%
Ogcéen 8.3 25.0 66.7
Oklahoma City 63.6 27.3 9.1
Sacramento 20.8 37.5 41.7
San Antonio 30.8 23.1 46.2
Warner-Robins 100.0 0 0

(Significance: p = .0000)

Analysis indicated a significant difference among
the remote sites concerning the need for a different
acacemic environment. Warner-Robins students were in total
agreement, and a majority of the Oklahoma City students
indicated that a different classroom should be used. All
other sites indicated that their classroom was adequate.

As established in Chapter III, the overall accept-
ability of TEDS was determined by the combination of responses
to the guestions concerning TEDS acceptability (Table 28) and

desire to take another TEDS course (Table 29). The results
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of this merger are displayed in Table 35.
TABLE 35

OVERALL TELETEACH ACCEPTABILITY

Type Presentation Acceptable Neutral Unacceptable
Resident TEDS 68.0% 20.0% 12.0%
Remote TEDS 68.3 14.2 17.5
(Significance: p = .6562)
Ogden 79.2 16.7 4.2
Oklahoma City 45.5 27.3 27.3
Sacramento 87.5 4.2 8.3
San Antonio 80.8 3.8 15.4
Warner-Robins 45.8 20.8 33.3

.0066)

]

(Significance: p

Analysis indicated no significant difference between

the overall remote responses and the resident responses.

The majority of the TEDS students found the mode acceptable.

A significant difference did exist, however, among the remote

sites with a considerable percentage of students at both

Oklahoma City and Warner-Robins indicating that TEDS was not

acceptable.




Casual Factor Analysis

Stepwise multiple regression models were constructed
to compare and evaluate the relative importance of the
demographic variables, mode acceptability, and type or
location of instruction in influencing student learning.
Models were constructed to explain only those significant
differences encountered in the ANOVA tests for post-test
scores and improvement indices. The following variables
were used as predictors and were included in the model if
the corresponding coefficients differed significantly from
zero at the five percent level.

1. Student rank

2. Student educational achievement level

3. Student age

4. Student logistics experience

5. Type (TEDS or nonTEDS) or location of instruc-
tion (coded using dummy variables)

6. TEDS acceptability, determined bv combining the
students' responses to the following critique gquestion:
"Teleteach is an acceptable learring medium."; and "I
would take another course which used this delivery system."

The predictor model constructed to explain the
significant difference in the improvement index for TEDS

and nonTEDS is displayed in Table 36.
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TABLE 36

PREDICTOR MODEL, TEDS/NONTEDS

Criterion Variable: Improvement Index

Significant
Predictor Unnormalized Beta Significance
Variable Coefficient Weight Level

Dummy wvar

TEDS -12.35 -.26 p<05
Education

level 3.01 .17 P4.05
{Constant term) 23.68

2

1

Coefficient of determination, R .11

Analysis indicated the most significant predictor
variable to be associated with mode of learning. A member
of the TEDS group was predicted to achieve a significantly
lesser amount of improvement than a member of the nonTEDS
group. Although education level was found to be a signifi-
cant predictor, previous demographic analvsis indicated no
significant differences between the TEDS and nonTEDS groups
with respect to educational achievement level. As a result,
the effects of this predictor variable were inconsequential.

The predictor model constructed to explain the
significant difference in the improvement index for the

remote TEDS sites is displaved in Table 37.
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TABLE 37

PREDICTCR MODEL, REMCTE TEDS

Critericn Variable: Improvement Index

Significant

Predictor Unnormalized Beta Significance
Variable CoeZficient Weight Level
Dumnmy var,
Cgden 10.88 .28 .C001
Dummy var,
Oxlahoma City 7.79 .19 L0043
Education
level 2.67 156 0162
Censtant term) 12.01
2

0

Coefficient of determination, R° = .0

Analysis indicated the most siznificant predicztor
variables to be associated with location a* a particular
site. Being a participant at either Cgden or Cklahcma
City predicted a significantly greater imprcvement than
being at the rtase site, Warner-Robins. Although education
level was fcund to be a significant precdicior, previcus
demographic analysis indicated no significant differences
ameng the remote sites in regard tc academic achievement

level. As a result, the effects of this predictor variablse

were inconsequential.
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Analysis of Instructor Acceptability

Frequency distributions were accomplished for the
collected responses to the TEDS instructor end-of-course
critiques. Distribution results from the 36 participating
instructors are presented with the percentage of responses
to each alternative.

Question 1: "Before using the teleteach system, I
felt it wouldn't be effective."

A. Strongly agree - O

B. Agree =~ 5.6

C. Neither agree nor disagree - 33.3

D. Disagree - 44.4

E. Strongly disagree - 16.7
The responses indicated no preconceived notion of ineffec-
tiveness attributed to this mode of presentation.

Question 2: "The teleteach system provides advan-

tages not normally available.”

A, Strongly agree - 22.2

B. Agree - 63.9

C. Neither agree nor disagree. - 13.9
D. Disagree - 0

E. Strongly disagree - 0

The responses indicated that instructors felt TEDS offered

advantages over other presentation methods they had previcus-

ly used.




Question 3: "Students at WPAFB participated
adequately."”
i A. Strongly agree - 25
B. Agree -~ 61.1
C. Neither agree nor disagree - 5.6
D. Disagree - 5.6
E. Strongly disagree - 2.8

The responses indicated that resident TEDS students par-
ticipated to the extent expected by the instructor.
Question 4: "Students at remote sites participated
adequately."”
A. Strongly agree - 5.6

B. Agree - 41.7

C. Neither agree nor disagree - 25.0
D. Disagree - 25
E. Strongly disagree - 2.8

The responses indicated that instructors thought that
remote TEDS students might have participated more, yet

their participation was certainly adeguate.

Cuestion 5: "Students appeared to have learned the
material I presented."
A. Strongly agree - 11l.1

B. Agree - 41.7

C. Neither agree nor disagree - 41.7




D. Disagree - 5.6

E. Strongly disagree - O
The responses indicated that over half of the instructors
felt learning had occurred while a considerable percentage,
41.7, were not willing to speculate.

Question 6: "I would like to use the teleteach
system again."

A. Strongly agree =~ 30.6

B. Agree - 47.2

C. Neilther agree nor disagree - 16.7
D. Disagree - 5.6

E. Strongly disagree - 0

The responses indicated that a large majority of instruc-
tors would like to use the TEDS instructional method again.
Question 7: "I felt uncomfortable when I used the

teleteach system.”

A. Strongly agree - 8.3

B. Agree - 33.3

C. Neither agree nor disagree - 5.6
D. Disagree - 38.9

E. Strongly disagree - 13.9

The responses indicated that most instructors felt com-
fortable using the system while an important percentage,
41.6, did indeed feel uncomfortable.

Question 3: "Students don't seem to learn well

with the teleteach system."
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A. Strongly agree - 0

B. Agree - 2.8

C. Neither agree nor disagree - 47.2

D. Disagree - 38.9

E. Strongly disagree - 11.1
The responses indicated that most instructors felt this
system did not negatively impact student learning.
Responses to this guestion confirm the results cf question
3.

Question 9: "My inability to see the students at

the remote site was disconcerting.”

A. Strongly agree - 8.3
B. Agree - 27.8
C. Neither agree nor disagree - 13.9

D. Disagree =~ 41.7

E. Strongly disagree - 8.3
The responses indicated that most instructors did not
feel a lack of face-to-face contact impaired their pre-
sentations.

Question 10: "After using the teleteach system

I feel mcre favorable toward its use."

A. Strongly agree -~ 16.7
B. Agree - 38.9
C. Neither agree nor disagree - 30.6
D. Disagrze - 11l.1
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E. Strongly disagree - 2.8

The responses indicated that TEDS gained favor as a result
of use by participating instructors.

Questions 11-15 were not included in our analysis since they
pertain only to course related aspects and do not contribute
to the acceptability factor under consideration.

Questions six and ten directly addressed the issue of tele-
teach acceptability. Therefore, the results were combined
to determine overall instructor acceptability of TEDS.
Results indicated that 75 percent of the instructors found

TEDS acceptable, 5.6 percent found it unacceptable, and 19.4

percent remained uncommitted.
Assimilation of the preceding analysis areas led to the

inferences, conclusions, and recommendations presented in

the next chapter.




CHAPTER V

CONCLUSIONS AND RECCMMENDATICNS

Introduction

In this chapter the findings discussed in Chapter
IITI were evaluated in light of the initial hypotheses
specified at the end of Chapter I. Each of these hypothe-
ses is restated and considered below. Because this re-
search effort analyzed only the data frcm a single TEDS
offering of the LOG 220 course, it would have teen inaporc-
priate to generalize these findings across either the LOC
220 program in general or the TEDS instructional mode in
tcto. ThereTfore, it is stressed at this juncture that
the conclusions drawn from the analysis in Chapter IV relate

solely to the July and October 1979 offerings of LCG 220.

Conclusions

Cost Evaluation

The first hypothesis dealt with economic compariscns.
It svated: "The TEDS approach used in the LCG 220 course
is less costly than the in-residence method of instruciion
for the course."” Due to the different types of expenses
incurred in each of the methcds, there was no cpportunity

to do a point-by-point cocmparison of TEDS costs and ncnTEDS
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costs. TFurther, in discussing costs ¢f educaticnal orc-
grams such as these, it is typical to consider per student
costs as a prime indicator of overall program viability.
Therefeore, information was gathered and analyzed to deter-
mire total per student costs of each instructional method.
In an after-the-fact evaluation such as this study,
it was extremely difficult (and in some cases infeasible)
to identify, separate, and weigh all relevant costs. Con-
sequantly, certain heuristics had to be applied To allow
cost specification and comparison. The authcrs readily
admit that a much more comprehensive future econcmic evalua-
tion could be done if all applicable ccsts ware iracked as
they occurred. As discussed in Chapter IV, iIn *hose areas
where nothing but a gross guess could have bTezsn made (such
as with AFLC instructor-related costs), the choice was
consciously and conscientiously made to acknowledge the
lack of information and pursue a legitimate result wizhouz
that specific bit of information. This process resultzd in
a definitive per student cost for the July nonTEDS class
and for the Cctober TEDS class. It is recognized that fu-
ture comparisons of this type may result in different con-
clusions. However, the conclusion reached in this study
that the TEDS method of instruction costs less on a per
student basis than does the nonTEDS methcd is Tirm and
valid based cn the information obtained. Therefore, the

above-stated hypothesis is supported.
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Learning Effectiveness

The seccnd hypothesis was concerned with relative
learning effectiveness. It stated: "Learning via the TEDS
approach is as effective as learning by the in-residence
method of instruction in the LOG 220 course." As used in
this statement, the term "in-residence" was synonymous
with the term "nonTEDS". Based on the scores obtalned from
tests administered throughout the course, there was in
fact no significant difference in learning effectiveness
between the TEDS and nonTEDS approaches. Therefore this
hypothesis is also supported.

The significant difference in improvement index be-
ween the two groups was attributed to the large disparity
in pre-test scores. To compensate for this disparity,
additional analysis compared the nonTEDS class with the
TEDS class displaying the lowest pre-test average. Analysis
established that no significant differences were present.
Additionally, there were no significant differences in
performance results between the resident TEDS students who
had the advantage of face-to-face contact with the instruc-
tor and the remote TEDS students, whose contact with the
instructor was limited to audic and blacktoard video.

Among the remocte locations, the slight difference in im-
provement was again attributable primarily to differences
in pre-test scores. This was evidenced by the regressicn

analysis.
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Although regression analysis also delineated educa-
tional achievement level as a significant contributor to
an individual's degree of improvement, demographic analysis
indicated group homogeneity in this area. Therefore, educa-
tion level did not appear to be the reason for any improve-
ment differences.

Based on these findings, it was concluded that the
Teleteach Expanded Delivery System was as effective as the
traditional nonTEDS approach in achieving learning.

Instructcr Acceptability

The third and fourth hypotheses both dealt with
acceptability of the TEDS instructional method. The third
hypothesis focused on acceptability of TEDS by the instruc-
tors. It stated: "The TEDS method of delivery used in LOG
220 is acceptable to participating faculty members." The
analysis of instructor end-of-course critiques indicated that
75 percent of the participating instructors found the tele-
teach system acceptable. In addition, 55.6% of the instruc-
tors indicated they had become more favorable towards TEDS
after using the system.

Based on these findings, it was concluded that the
teleteach system was acceptable to the instructors. There-
fore, the hypothesis was supported.

Student Acceptability

The final hypothesis looked at acceptability of the

TEDS method by the students. It stated: "Students enrolled
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in LOG 220 consider the TEDS an acceptable instructional
delivery system." Based on the responses tc end-of-course
questions, the students using TEDS generally felt it was
an acceptable way to learn. The TEDS students thought the
organization of the LOG 220 course as a whole was acceptable.
Further, the nonTEDS class appeared to be satisfied with the
general conceptual framework of LOG 220 and the TEDS classes
also appeared satisfied. It followed that any dissatisfac-
tion with the mode did not create a hostile attitude toward
the course in general.

Time zone differences appeared to be more of a concern
for those students in the Central and Mountain time zones
than for those in the Eastern and Pacific time zones. Per-
haps the requirement to report to work as normal and accomplish
daily job-related tasks both before and after classes created
an unsuitable climate at three of the sites. However, the
factor did not seem to exist at Sacramento or Wright-Patterson.
An inconsistency appeared between the two Eastern time zone
locations, viz., Wright-Patterson students favored the hours
of instruction, but Warner-Robins students did not approve
of the hours. Further information would be necessarv to
ascertain the reason for this difference as their work and
classroom schedules should have been the same. The demographic
difference of age, education, and rank may have given them

different perspectives on their schedules and work load
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requirements.

[ The classroom environment appeared to create con-
siderable discontent. For Oklahoma City and Warner-Robins,
students felt another room should be used. The students at
Warner-Robins did not like the classroon environment, and
thought a change of rocms was necessary. In the case of
Ogden students, however, a desire for another classroom did
not appear to impair their learning since they achieved the
greatest degree of improvement from beginning to end of the
class. At Warner-Robins, on the other hand, the classroom

environment may have been primarily responsible for the

stucdents' lesser degree of improvement.

One of the more interesting elements that was con-
sidered in this study was the effect on learning of eve
contact {or lack thereof) between instructor and student.
Most of the students and some of the instructors perceived
the lack of eye contact to be a problem. This is not, how-
ever, supported by the test results. Comparisons were made
between the various classes to narrow and explain, if
vossible, this impact. Resident students with the advan-
tage of eve contact did not fare any better on the tests
than did the remote students. The compariscn of the Ogden
remote class to the nonTEDS class which had the advantage
of eye contact showed no apparent differences. Although
lack of eye contact was perceived by the program's partici-

vants as a problem, it did not appear to actually impair learnins.
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Based on these findings it was concluded that the
TEDS method of learning is acceptable to participating
students. Therefore, the hypothesis was supported.

Recommendations

Throughout this study, it has been stressed that
no attempt should be made to generalize the findings herein
over the wider range of the entire TEDS program. Rather,
this paper constituted an initial evaluation of a new mode
of instruction methodology developed by AFIT. The analysis
conducted and the conclusions reached were limited to two
specific LOG 220 classes. However, even though the actual
scope of this study was confined, certain recommendations
can be made which will hopefully improve the overall TEDS
program. These recommendations fall into two areas-—those
that are made to directly improve the current system, and
those that suggest related areas of study to pursue.

Research completed for this study resulted in dis-
covery of several areas where the current TEDS system could
be improved. San Antonio students indicated the site
monitor should make a concentrated effort to prepare the
classroom.

With respect to the second point (classroom require-
ments) , AFIT and AFLC headquarters must stress to the ALCs
the absolute necessity of identifving a classroom for TEDS

use which is environmentally and physiologically desirable.

Poor classroom conditions can result in negative feelings
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about the class offering in particular and the entire TEDS
system in general.

Students should be given an initial briefing on the
positive and negative aspects of TEDS. This "up front”
approach to explaining TEDS will hopefully dispell false
assumptions (such as the eftect upon learning when there is

no eye contact) and allow the stuaents to concentrate on

the message of the course rather than 1ts medium.
Possibly the course director shouid explain to the
;
instructors ana students the potential of TEDS to reach ;s
more students, o teach effectively, and to save the Air !
Force a great deal of time and mcney. |
The student end-ci-course critique should be revised
so as to draw out students' specific feelings about TEDS and
reasons for liking or disliking it. The present critique does
not adequately do this. .
Turning to those recommendations regarding further
studv in this area, it became cbvious as this research drew
o a close that much follow-on research cculd be accomplished.
Since this study evaluated strictly the first TEDS offering,
a logical step would be similar evaluaticon of a subsequent

LOG 220 class or of other TEDS courses. Such research could

examine each of the areas evaluated in this study (cost,
learning effectiveness, attitude), or it couid focus in much
greater detail on one specific rarameter. Or, research could

be done on the overall TEDS for some period of time, e.g.,
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one fiscal year. This would entail a systemic evaluation

approach which included all TEDS courses offered in that
vear. Again, research could concentrate on one, all, or some

combination of the three primary areas of evaluation. By 1

way of suggestion, if the attitudinal area is to be assessed
thoroughly, the researchers should prepare and use specific
attitudional questionnaires for students, instructors, and
site monitors. This would preclude the use of the somewhat
limited existing end-of-course critigue. Such research as
is suggested in this paragraph should accomplish two things:
it should validate the findings of this study:; and it should
help round out the overall evaluation of TEDS, thereby help-
ing it become a powerful and positive mode of instruction.

It is obvious that many guestions regarding LOG 220
and TEDS remain unanswered. But then, it was not the purpose
of this study to identify or analyze all aspects of the new
system. Rather, the intent was to determine if, with respect
to this initial class, TEDS could provide at least the same
level of learning at less cost and still be accepted by its
users. Based on the analysis herein, TEDS succeeded in all

three areas.
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APPENDIX A
DEMOGRAPHIC INFORMATICN
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DEMCGRAPHIC INFCRMATION

GENERAL INSTRUCTIONS FOR CCMPLETING THEE SURVEY

Use the attached answer sheet to mark your respcnses. Use only a MNo. 2
rencil when £illing cut the answer sheet. [0 NOT USE INK. Enter your
4-digit student number in the last four positions in the STUDENT NUMBER
area. Please do NOT write your name or social security number anywhere
on the answer sheet. Select only one answer to each question. Mark the
answer sheet carefully to negate computasr error. Fill in the bex with

a heavy mark; do not go outside the lines of the box. IZ you make a
mistake, erase the mark completely before entering a new one.

1. My prééent military rank is:

A. 086
B, 05
c. 04
D. Q3

E. 02 cr 0l
2. My present civilian grade is:

A. GS-14 or higher

B. GsS-13
C. Gs-12
D. Gs-1l
Z. GS-5 thru Gs-10

3. My educational background: (mark highest completed)
(fou will answer questiocn 3 or 4, not both.)

A. Did not complete high school

B. High school graduate or equivalent

C. College--scme credits

D. College - Associate degree (A.A. or A.Sc.)

E. College - Baccalaureate degree (3.A. or 3.S.)

4. Educaticnal rackground: (continued frem above)
A. Ccllege - Graduata credit, no graduate degree
3, Colliege - Master's Degree
C. College = Werk keyond Master's
0., College - Doctcrate
. Ncne of the akcve
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You will conly answer three of the next six guesticns, 5 or 6, 7 or 8,

9 or

The

9.
l0.

12.

10.

first digit of your DAFSC or Civilian Occupaticn Code:

second digit of your DAFSC cr Civilian Cccupation Code:

A. O B.
A. 5§ B.

aA. 0 B.
A, S B.
third
A, o 3.
A. § B.
My present age is:
A. 20-25
B. 26-35
C. 36=45
D. 46-55
E. Sé-cr over

Years of experience in a jcb related to the course:

ta U O w3

or more

O k-

C.
c.

c.
C.

digit of your DAFSC or Civ

c.
c.

.~
[

2
7

2

7
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APPENDIX B
STUDENT END-OF-CCURSE CRITIQUE
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e - e e b A e i OIS OIpe?

iened to obtain feedback concerning whether the course
<

: < ives, Your daily critigues have addressed most of the
! speci SPEeC T3 the course, Your contribution tc the improvement of
| ‘his course :s yreatly aporeciated and will benefit future students.

uestion to the best of your ability. VYour answer sheet
i last six guestions. Additional

INSTAUCTIONS FOR CGMPLETING

T
c e T
) r digit mper
NUMBIR area. Please co NOT write your name or social security number
anywhere on the answer sheet. Sclect cnly one answer to each queszticn.
' Mariz the answer sheet carefully to negate ceoaputer error. i :
marj n 0 Th ines of the box. If ycu make a
N ! orne. The las<

PuT vOuUr answers

i Respond py usinz the options A thru I indicating the degree To which yeu
azree with the szatcmensts bolow.
Al

[Q RN R ORI}

(These opt

ne course ohlectives were made clear either oraliy or in the instruc-

“il6al aids.

2, The course appenred well structured,
3. The course atructure sormitied guesticns te be asxed and answere

SOrOOon wAa3 o conducive o L eariin

I. I was 1. a positivn where T ocould hear and sce well.
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e 23

sLronplyongrec
Agree
Neithur agree nor disagree

o™

D. Disagree
E, Strongly disagree

&. There shouid nave been more handout materials,

7. The ccurse sizuld have been lornger,

8. My time could have been better utilized elsewhere.

9. I will be able =0 do my job better as a result of this ccurse.
17, The course mut ny expectations.

11. The course was more informative than I had anticipated.

. Overall, the ccurse was extremely difficult.

.3. Tarsughout the cours there was adecuate transition beiween the
o

3
n in terms of tying in and relating materials.

<
[
"3
Vi,
o]
[
2]
o
\"e
u
[e)
e,
)
3
w
ot
o
(]
ot
b
O o

i4. The sinulaz:

n exercise aided in the total learning experience,
fDarken "¢" i splicat

13. Discussion ci the tTests helped me learn.
13. The tests were given at proper intervals.,
i7. I liked the hours the courses was offered.

18. I le m
Job locaticn).

3. When requ re¢ to critigue presentations, I learn less of the conient
presented.

25, The 'cias:; day' sheulid be:

Laurs

|
10

hours

(3 I SN ]

3 =3
c. -4 hours
2. 4=3 hours
E. 5-=56 nours
21, How many classcs were vou unable to attend?
A, 1= B. 4-¢ . 7T-i0 D. 1i-15 2. Mere 4han 15
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o

Ts

J. low many classes did you "make up" through plavbaci. of the zuc.ctanes?
A. 1-3 B. 4-¢ c. 7-10 L. 11-15 E. More than 15

Use these respenses:

o
:

Strongly agree

Agree

Neither agree nor disagree
Disagree

Stronziyv disagree

O o w

o
.

Z3. The teleteach delivery system is an acceptable learning medium.
‘ 21. The teleccnferencing vquipment (mikes and blackboard) was easy %o
cperate,

. I would take another course which used this delivery systen.

8]
]
"3
(4]
1

shotild ke more interaction amcng the sites.
N0TZ:  WPAFE personnel do not answer cuestions 27-30.

27. The absence of eye contact with the instructor created a learning
barrier/problen.

28. The person locally aiding the course director (sites monitor) apneared
)

snowliedgeable of ecuipment cperation,

2¢. The local perscn aiding the course director (site monitor) had the
rocm and materials prepared for class,

0.

3

[}

different clazsrcom should be used.

~

ART

—~

-
A

Answer thoese s,

”

Guestions on the back of your answer sheet,

(The six questions refersenced were not analyzed in this study.)




APPENDIX C

INSTRUCTOR CRITIQUE OF TELETEACH
DELIVERY SYSTEM
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INSTRUCTOR CRITIJU

m

Cr TEL

(2]

TEACH DELIVERY SYITEIM

Use the attached answer shaet to mark your responscs. Please do KIT virite
your name or social security number anywhere on the answer sheet. Select
only one answer to each guestion. Use only a No. 2 pencil when filling
cut the answer sheet. DO NCT USE INK. Mark the answer sheet carefully to
negate computer error. Fill in the box with a heavy mark; do not go out~
side the lines of the box. |If you make a mistake, erase the mark com-
pletely before entering a new one. The last statement in the critique
reguires a written response. Put your answer on the back of the answer
sheet.

Respond by using the options A thru E indicating the degree to which you
agree with the statements below (1-10).

A. Strongiy agree

B. Agree

C. Meither agree nor aisagree
D. Disagree

E.

trongly disagree

1. Before using the Teleteach system; | felt it wouldn't be effective.
2. The Teleteach svstem provides advantages not normally available.

3. Students at WPAFS participated adeguately.

L. Students at remote sites participatad adeguately.

5. Students spoearsd to have learned the material | presented.

6. [ weould like to use the Teleteach systam acain.

7. | felt uncomfortable when | used the Teleteach system.

8. Students don't seem to learn well with the Teleteach system.

\p

My inability to see students at the remote site was disconcerting.

0. After using the Teieteach system | feel more favorable towards its use.

11. The Teletzach system caused me to change my presentation.

12, If | were to use the Teleteach system again, ! would change my
presentation

A, A great deal

8. Scre

€. Not at all
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APPENDIX &
REQUIRED SITE CLASSROCM EZQUIPMENT




REZQUIRED SITE CLASSRCOM ZQUIPMENT

Manufac- Quan- Tnit Total
Item Turer tity Cost ccst
1. Stereoc Tape Sony DC320 1 $202 3202
Recorder
2. 3fmm Projector Keodak 1 153 183
3. TV Monitor
(235") BEVM 2 400 £00
4. Prcjection
Screen DalLite 1 LE L3
5. Projection Tatle
(325 sq inches) 2 928 190
&. Projection Stand
(330 sq inches-
€0" high) 1 100 1C0O
Supply - Zach Site
7. licrophones-
Push-to-Talk Turner 758 ] g4 432
&. IHicrophone
Wixer Shure M-68 2 139 27z




APPENDIX F

FACULTY LCGISTICAL SUPPCRT
FCR TELETEACH




FROM: AFIT/LSM-1 15 May 1980

SUBJ: Faculty Logistical Support for Teleteach (Your Ltr,
29 Apr 80)

TO: AFIT/ED

The following information is offered in response to above referenced
letter. Since no actual records were kept on the amount of time
devoted to these activities, this represents the best possible
estimate, based on initial preparations for the LOG 220 course,
Class 80-AT.

a. Taking materials to printing ~ 0 marhours
b. Return of materials from printing -~ 6 manhours
c. Takxing materials to graphics - *

d. Taking graphics materials to Tech or

Base Photo - 4 manhours
e. Return of materials from Tech or Base

Photo - 4 manhours
£. Placement of slides into trays -80 manhours
g. Packaging materials for shipment -40 manhours
h. Taking materials to distribution - 8 manhours

* This activity is regarded as part of the normal function cf pre-
paring for a course, since the graphic material must be develoged
and reviewed jointly by the course director (or instructor) and
the graphics people. In preparing for this offering, several
hundred manhours were devoted to such joint efforts.

[~
DV lawtf L el de st
HAROLD L. RUBENSTEIN
Course Director, LOG 220
Schoel of Systems and Logistics




APPENDIX G

COMPUTATICN OF HOURLY
INSTRUCTOR WAGES




( The following computaticns are tased on an eight

hour work day with 250 working days per year.
250 x 8 = 2000 hours per year

GS-13 (Step &)

Annual wages $34,255,96

$34,269.96 < 2000 + $17.14 per hour
GS-12 (Step 6):

Annual wages $26,937

$26,937 < 2000 = $13.47 per hour
GS-11 (Ster 3):

annual wages $21,831

$21,831 & 2000 = $10.92 per hour

Annual wages $11,907

211,907 2 2000 = $5.95 per hour
0-€:

Annual wages $35,52£.96

$35,326.96 <+ 2000 = $17.7% rer hour
G=-5:

Annual wages $29,520.35

329,€20.85 : 2000 = $1L.Z1 per hcur




T

0-L:

0-3:

Annual wages $24,619.99
$24,619.99 : 2000 = $12.31 per hour

Annual wages $21,226.L45
$21,226.45 : 2000 = $10.61 per hour
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