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CHAPTER T

INTRCDUCTICN

'The mission of the Air Force is to Fly and Fight,

and don't you forget it!" This sloga-n embodies the spirit,

drive and sense of urgency felt by the professional DCD

personnel assigned to the United States Air Force. Hcw-

ever, to hundreds of military and civilian Air Force em-
ployees, the daily task is not to fly or fight, but rather

to educate men and women in areas as diverse as program-

ming computers to maintaining aircraft to acauirinz a

graduate degree in electrical engineering. Each year the

ir Force expends millions of dollars to further the educa-

tion of its personnel. The Air Force institute of Tech-

nology (AFiT) receives much of this money every year to

develop and conduct programs both in Professional Continu-

ing Education and in undergraduate, graduate, and post-

graduate disciplines.

This is an era of exponential growth in technology

and management requirements. It is also a time of tighter

money and reduced manpower--a time when the majority of

agencies must maintain and expand their knowledge and

capabilities while using fewer total resources. In this

environment, AFIT is required to provide increasingly



dI verse curri_-_,la -o a ide:r rang7e of" DCD and alied re-r-

scnnel 'zsin -he most eccrnornical methocs cs_-I.

Backzround

The Air- Force insti u-te of Tecbrnclcgy i's locate-d

at Wrigh-.-Pat-ersn Air -Force Base, Chio. 1'rzait-:c;r~ally,

t s a -car' of iir- University, wr.:c n :n turn -'s t7art

tr'.e Air Training Command. AFT ccrnsists of a headcuar -ers

un:.t, the Civilian Inst_--,tuizns Frczram, anda The ajcr

S:.Chcols: The School of Engi'-neerlng- (EN") , heSchool -_

CvlEngineeri.ng -,SDE) , a-nd teSc~ccl of Svst ems arnd

~~:st~s (LS Actiitiesat thi-S l7ast schocl are f:e

div-ided be-.ween the 7rofessicnal Ccn-:Inui-nz Ed; uca-7i-r. _

...ss-or. and the S-raduatze -ducaticn mission. Lrfsi'_

Continuing Educati-on offers a total of -. ' differe-nt c-rses

per year and has, since Its _Incetticn ir. :q57, tcu

Over 70,C00 graduates. Current an~nual resident, studer-t

tchroughp.ut amounts tIo over 7000 crofessicnals ( 2:2.-

'ourpose of the BCE rorogran Ls succinctly stat ed in th

AF: Catalogue:

The [BCE] program is designed to provirde t he
hi4ghest qualikty of educational opo'-~~s:r
manazers in systems accuisitioin and logisti cs or 7^e
f-unctional areas of maintenance, supply and -rccurement

.The objective result is a more knowledgeatle
grcup of systems and logistics managers . . .::1]

A wi'de_ variety of personnel take advantage of -he

numrercus continuing education trograms. Yembers of t he

nited Stateas Air- Force, Arr, Navy, "arines, ci.'iLlian



corps, as well as specially selected allied officers,

learns new porofessijonal skills or update old ones (1:114)

14ithin the Air Force, the majority of students come from

the Air -Force Logistics Command (AFILC) and -,h'e Air Force

Systems Ccrmnd (AFSC) .To meet the challenge of properly

sducating its students in its diverse conti-nuin-g education

~cu'rses, AF-T uses 'coth a rermanent faculty and a variety

of' E-est lecturers to teach resldent and nonresident

courses.

As in-dicated above, over 70CC students atzended

PC res-Ident courses at WrIgh-Patterson in fi4scal year

(7) 9. The same nube o students i-s scheduled to.C cor.-

:_e-a similar in-res'dence courses durin-g FYIEO (2:12. These

courses are t ypically :rcm tnhree days to ten wxeeks in

~.e~-t~.Students arrive from all over the world and re-

ceive ins-truc-tIion for six to seven hours rer day, fi've days

a -s'eek. Each course iS structured to present. the maximum

relev;ant material in -the minimnum time -cossi'cle. This a-

zcroach provides students with the most upu-to-date informa-

tion available in a specific area while minimizing t-he

actual time students are absent from -,heir duty stati;ons (6'.

nocnresident! Professional Continuing Education

courses covering:- a variety of subjects are also offered.

This al"lows students the opportunity -to be excposed to mana-

;Rerial theory, techniques, ant. an-olication wit hout lavn

their. home st.at--cns. Amcnz tne,: various Instructional



techniques available for this form of PCE, AFIT uses semi-

n~ars, worksho-os, on-site offerings at-" the students' lo-

cation, and corresp~ondence courses. T"he overall non-

resident program graduated approximately 10,000 st udent s Ln

FY79 (2:1). In FY80 these figres should st art increasing

dramatically due to the initiation of new Teachin- me'1:hc-

This increase in st udent throughput is AT's

res-oonse -.o an increasngly com-plex and frustrating prob-

lem. T'he PCE ncnresident -orczram began as an attemrt to

reach and teach 7he lar-e rnumber of sunervisors an-d mana-

gzers in trhe field ..hc are not able toc attend a resident

ccurse. :-owever, despite The educatil-cral e'f'crts of both

the resident and nonres~dent11 PCEE crograns, the School of

Systems and Logistics is unable to meet the demands -!laced

on it!. :or more classes, a greater varie-ty of -croerams, and

a more flexible arrcach to teaching more students %while

holding -,he line on per pu-pil and total cost. Numerous

resident courses within the Logistics FCE program cur-

rent''ly have a two- to three-year backlog of -personnel re-

Oulremenis. These additional -oersonnel cannot, be absorbjed

into the resident Torogr-am due to a limited number of class-

rcoms, study facilitiJes, faculty, and funds. Further,

costs the government more each year to have9 a cerscn

attend an. in-residence school In terms of travel excpenses,



loss of that person's skills at his/her home station, and

per diem (2:1; 2). Finally, AFIT has received a large

number of requests to develop new courses for Air Force

and other DCD agencies, thereby increasing the strain on

the system even more (10:3).

To resolve these problems, personnel from the AFT

School of Systems and Logistics investigated a number cf

concepts and programs currently being used by civillan in-

stitutions in the field of education delivery systems

(10:1). Several state and private higher education in-

stitutions were questioned on new techniques, practices,

and breakthroughs in the area of electronic education.

Eventually the search focused on telephonic networkinz, and

roiT this the system knon as the AFIT Teleteach Exzanded

Delivery System (TEDS) was developed. As the word

'eleteach" implies, the core of this instructional method

is the telephone.

Because AFLC and AFSC are the primary users of the

PCE program, and because the majority of their personnel

are located in a small number of centralized activity cen-

ters (depots and divisions, respectively), they seemed

the logical beneficiaries of any improvemenzs made tc 7he

program. Therefore, they agreed to share the cost cf the

ne, TEDS (2:3) . Consequently, the first two telenhonic

networks installed connected AF7T ( at Wright-Patterscn AB



,vt the five AF7LO Air Logisi Centers (ALCs) and with

the four primary AFSC locai-ons. These nine remote sites

are geographically dispersed tUhrcughout the United States.

Each telephone network consists of two pairs of dedicated

7elerhcne lines which connect the "home" classroom w--'th all

the remot.e sites. One poair of lines sends and receives

v7erb-al -.ransm ss~ons wahile th-1-e other cna--r transmit wit

;np generated upcn an electronic blackboard, a device :manu-

-aotur-ed b-y American 7elepohone and '-elezra-ch (2:2). 7his

insrument is used by the :nstructcr muoh as a normnal

'cackbocard. :Wowever, the wojrdis or c omrutz-at-ions olaced cn

th--s board are di,--iti-zed, t,-rnsmit--ted over telechocne li-nes,

~nnrecrcduoed ontlec~ n mcn- tors at the remot"e

sit7e 2lassrooms. :t1 should be noted t hat trhe television

displays only what i's written on th~e electronic bclackboard.

-7 Is not a source of student-o-teacher or teacher-t.c-

student vi,-deo (i-,.e.n , tuhe students and teachers can only

hear, not. see, each other) . Cral oomrun-'cat,-cn Is accom-

plished via 7iro--c-.hones Located at students' desks and at,

tn-e :n-snructor's -cs--tcon.

Because each si7e has tb.e cazc-ability t.o trans-mit.

as waell as receive vir-a these two ; -airs of (dedicat.ed lines)

,cr es en t aT ;ons can. o r -* :n at e at. any sI t =. Cf-- c our s e, an

e..ectr-cn-c 'Ciacrboard must te a-ailatle to transmit. vilec

.. formaticn. AFIhC and A?-:SC each has Its ownvr separatre net-

-,he--eby allowiLr~ A7::- -c :if'fer tocourses



simultaneously. Colonel Lewis M. Israelitt, Dean of the

School 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 W-right-

Patterson 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 telerhonic instruction is not entirely

foreign to AF7T. 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. W',,hen

a base requested instruction on specified topics, AFIT sent

out a packet of materials consisting of slides or view-

graphs and a course outline. At a mutually agreed-upon

time, a faculty member conducted the class by telephone

(3:89). Though this program was much more primitive and

limited than the TEDS methodology, it did provide AFrT

with a conceptual and practical background in the tele-

teach system (6). Second, numerous civilian institutions

have incorporated some form of telephonic instructional

networks into their methodology for years. During their

research, AIT personnel discovered that use of such deli-

very systems has been increasing in the civilian sector

7



since the early 1960s. As of this time, approxima--ely '.?

universities and colleges use -.elecon-unications as a

regular method of.L instUruction fcr studentus who are remote

:rmthe originating classroom (2:2). Although schedules

vary, the majority of civilifan-conducted teleuhonic ne-

work Instruction is given in one- or 7wo-hcur blocks and

occurs cnce or twice a wVeek. iyost network areas are re-

stricted to s-oecifi-*c state or geographic paramreters.

The University of VlJisconsin, *.vth Its :oureeen-

ye ar-old Educati'ona! Tele-chone Network (ETU), is considered

Lhe civlian univ!ersity leader In teleteach related J'n-

structicn. Recently in one year alone thi's school had

almost 2L,000 partici-oants in- 1000 ETN -orogram-s(1:-1)

Cther major institutions such as the 7Vr]rginia Polytecnic

Insttute h niest of IlliJnois, -and Kansas S-a-.e

University, incorporated the telelecture/tele-each d--

livery methodology in teaching undergraduate- and masters-

level programrs. Each school mentiLoned has evaluated i'-.

poarticular methodology and concluded that telephconIc ne-

work instruction is as ef'ec+Jve a learn~ng me-hcdology

as :s -- e t.raditiocnal classroom insrcin(0 ;5 6

20:68).

T ele-phcnic instru,.ctional networks are currently

u:sed to ucvide conti n-.Inz ed-uo=Aicn for legra, -. ed-cal

and agr'iultural s-pecialist.s as .;ell1 as fcr suns n

suhdIverse cou-.-rse s as :-r' c-z-rcu~es n~n~~2



and mathematics. Thus far the telelecture/teleteach

methodology has not been found inappropriate for any of

the disciplines taught via this technique (19:2; 15:20).

it is important at this juncture to clarify several

definitional points. A variety of terms are used by a

nu.er o: authors to focus on one element in a family of

instructicnal delivery systems; vi.z , the -erms TEDS,

teletcure, telelecture, teleteach, telerc rc delivery,

and telenhonic network instruction all relate to a type

system wherein a telephone line (or paired lines) is used

To Transmit instructional, educational material from one

"home" site to one or more remote sites and return imme-

diate oral feedback from the students. For purposes of

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

compass any instructional delivery system utilizing one or

more telephones, and may or may not include one of several

electronic devices which provide video, as well as oral,

com-munication capability to the system. The Terms "tele-

lecture" (or "telecture") and "teleteach" are basically

synonymous today, though there were some disrinctions

between Them when they originated during t:he 1950s and

1960s, respectively. in particular, the concert of teie-

lecture for college-level academics began at the Unive-

sity of illinois Chicago ',Iedical Campus n late 1947.

From there this idea of, literally, "lec +ures by tele-

phone" gained popularity at many educational le vl s .

9I



Myialy the telelecture systemn was used for sitior-

t,.erm. seminars or one-time rrojects (15:1E, 19) -he

in the 1960s another type of telephonic delivery system

originat~ed. This method, known as teleteach, dif9-s

f.r telelecture in that teleteach i's 4mlemented by a

teacher cr course o.:rector on a continuous basis tc teac'

regular curriculum to students removed Cruthe maln

school -"a'cilies. Also, the 7eleteach 'nstruotcn can

be acoomrlished a-, the same time -he 7eache-i-tr-
in~ a"home" class. -~~ cotat wit U eelctIe

which, as indIcated above, 's not usually ccnduc eo o

a ccrntinuous basis and is usually uzsed as a urimnty

the "home' teacher (15:19) . Thouc-h these two etnhcs are

sto'll disting-ishable today, thl-e terns desc-r:mg :*"E

are used interchangeably by many authors on trizsttc

The Teleteach Exuanded Delivery System (CE1 m cro

of instructiocn Is an AF-T variation of the more c-nral

teleeach system. As discussed earlier, the -EDSio~

rates a telev-s n monot-or to ren:-roducg .;ritt-en -:Leo da-7a

corresiocndins tuo that ;ihich Is -olaced on the letrno

bla -ck-bocard. Cz her of. the_ abv-en:nedsay~ s

a device k:nown as an -;otcwn~ __ r __ --

trornic blackboar-d. The basi-c Slectrcw- er sve

_nto b-ei-nz in tzhe early 19 'Cs and consi'sts of o ±z;:-

on,,: assemolies: a -ransm.. 'eL, a recelver., t.;~c mtn

lines, and twov data -chcnes. B:ctmt rczvz



transmitter have a writing area of approximately 17-1/2

square inches. As the writer at one end moves the Den on

his paper, a pen at the receiving end reproduces the mes-

sage, which is then (typically) projected onto a larger

screen via an attached overhead projector (15:20). By

incorporating the electronic blackboard (with its greater

versatility due to larger--3-1/2' x 4--1/2--writing space)

into the TEDS instead of the older Elecerowriter, AF!T

decided to use one of the most current telechonic nstruc-

tional delivery systems available.

The Air Force Institute of Technology initiated

TEDS at Wright-Patterson AFB in October 1979 via a two-

phased pilot program encompassing four Professional Con-

tinuing Education courses: LOG 220 (AFLC Materiel

Management); SYS 223 (Program. YManagement); SYS 326 (Funda-

mentals of Acquisition Management); and QMT 170 (Princi-

ples of Contract Pricing). The first chase involves only

one course--LOG 220--which had four separate oferings

in the June through November 1979 time period. Phase Two

involves all four courses, each with several different

offerings. Contrary to the typical civilian university

telelecture schedule mentioned above, the AF:: TEDS in-

struction lasts four hours a day, five days a week (':89).

The LOG 220 course is the first program to collect

comparison data under both the nonteleteach and teleteach

environment. The June and July offerings of this course



were conducted as standard in-residence, nonteleteach

classes. The September class incorporated teleteach equip-

ment (microphones and electronic blackboard) but did not

include transmission to remote sites. However, the class

conducted from 10 October 1979 to 16 November 1979 used

the total TEDS system. This class simultaneously in-

volved students in the home classrocm at Wright-Patterson

as well as students at each of the five ALCs. Whether it

was presented in the TEDS or nonTEDS format, the purpose

of the course was the same, that is:

to improve the management effectivreness cf
key personnel assigned to the materiel management
and related AFLC activities which provide surport to
the Air Force and other DOD agencies. The course is
intended to familiarize the student with the structure,
philosophy, policies, functions, processes, and sub-
systems of Air Force logistics, particularly their
impact on the Directorate of Materiel Management (1,3)
[1:115].

Students in LOG 220 usually range in military grade

from 02 through 06 and in civilian grade from GS-11 through

CS-14. The curriculum is taught using lecture, lecture-

discussion, and system management simulation exercise for-

mats.

Problem Statement

A requirement exists within the Air Force Institute

of Technologj for an evaluation of the recently-implemented

TEDS method of group instruction. This evaluation focuses

on (1) the cost effectiveness of this method Der student

12



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

one class method of instruction, (2) the effectiveness of

the TEDS method from an educational poini of view, and (3)

the acceptability of this new delivery method by students

and faculty. Because LOG 220 is the first course from

which comparative data on nonteleteach and teleteach

methodologies are available, the July and October 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. First, the cost

effectiveness of TEDS as compared to the current in-

residence program must be established. f, on a per student

13



basis, this new method does not produce cost reductions,

AFIT cannot justify 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 its effectiveness,

viz., is the student gaining as much knowledge under tele-

t each as he or she might have under the in-residence ap-

proach? The third area which must be evaluated centers on

acceptability. If the students do not accept the TEDS av-

proach to instruction because they feel uncomfortable with

it or because they do not feel they are acquiring the

requisite knowledge from the course, AFIT's efforts 7o edu-

cate more people in a more rapid manner may be ineffective.

Also, if the participating faculty members reject this as

a legitimate delivery system, the program as constructed

could be seriously compromised and may have to be re-

evaluated and either revised or discarded. These major

areas must each be rigorously evaluated by an impartial

body before AFIT leaders can lock to TEDS both as an accept-

able solution to their perceived problems and as the impetus

for greater educational expansion and flexibility.

Objectives

To determine the cost effectiveness of implementing

the TEDS approach within the LCG 220 course.

'4



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 LOG 220 course is

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 context 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 LOG 220 is

acceptable to participating faculty members.

Students enrolled in LOG 220 consider the TEDS an

acceptable instructional delivery system.

15



CHAPTER II

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 Leadership, 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 educational cppcr-

tunities to all those desiring them. In Ys Edelman's case,

there is a shortage of qualified teachers (8:163); but the

AFIT shortage occurs primarily because of budgetary limita-

tions (2). In both situations, the net result is a serious

backlog of people interested in receiving additional learn-

ing opportunities (6; 8:163).

One test program described by Ms Edelman centered

on a telelecture class in Hebrew which was created to meet

the needs of a large group of adult students spread over

a substantial area (Chicago, Illinois, Grand Rapids and

East Lansing, Michigan). The specific system used was -he

telelecture-plus-Electrowriter technique described in

16



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 (8:164). Similarities be-

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 Electrowriter; 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 by

a number of students in different locations (8:!64).

Professor Dotterweich, in his article in Audio-

visual instruction, has taken a close look at the variables



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 remote 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 toward remote

teaching, and results indicated good acceptability of the

medium as long as there 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



continuing education of health professionals (4:208).

Arndt 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 most notably show by a substantial in-

crease in enrollment in telephonic courses over a five-

year period. Specifically, the number of enrollees in-

creased from 267 in the spring of 1968, to 426 in the fall

of 1972 (4:213).

Some differences do exist, however, in the overall

Wisconsin program and -he AFIT program which could distin-

guish Wisconsin's results from those of AF7T. The partici-

pants in the Wisconsin program were all voluntary, whereas

AFIT continuing education students are normally selected

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 for our study.

Some differences in presentation also 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
frequen7 use of guest speakers who are experts in -their

areas of endeavor (4:210; 2).
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A number of authors have focused on the impact

that attitude has cn the success or failure of educational

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, it must be accented by the

students as a viable instructional methodology or they wil!

(intellectually) turn their backs to it. Similarly, if

the instructors feel that the method is invalid, they will

probably not support it. 7n either case, the cotential

results are the same: the desired information "i not 'e

received by the studentr, and the overall effectiveness of

the delivery systea will be minimal or ncnexisten-.

A. A. Reid, in Human Factors, discusses various at-

titudinal factors, such as how different age groups may

have divergent attitudes toward various telecommunications

devices used to impart knowledge. Their attitudes may de-

termine (to a great extent) the effectiveness of the in-

struction (16:453). This concept is the _rmarv mo-z-a-

tion for comparing student attitudes about TEDS. As

stated by the author:

Thus, the possibility cf subst. ing L-eiehcn:c
instructional techniques] . . . for face-to-face meet-
ings will be affected by the readiness of users tc
forego the peripheral niceties of hospitality which
the face-to-face meeting affords [i6:L 3 ].

An area that contributes greatly to a toter.t:al

lack of effectiveness using the telerhonic delivery sys-et



is discussed by Ruth Weinstock in ?lannin for HigEdu-J-ca-

tion. This area-instructor resistance Tc accepctln~ a sys-

tern that utilizes the telepDhone--can be overcome if rrc7:erlv,

an-7.cinated and -ore-oared for by the implernentin-z agency.

'Prime causes of instructor resistcance or reoectior.-G of Tnis

approach ap-ear to be linked to the instruiczor's -cercepc--cns

abou-t how -,-ell his 7Dresentation is :-e-4ng or will be re-

ceived. Yany instructors do not wan-t1 to cIhanp-e -7heir*--

struc-tiocnal deliveryr method and soon discover -.-a-- c-.stIoma-r

acTroaches wvill not, work with remocte audilences '--

-.he uresent study looks closel at i-nstructo:r a::os:

7errs of iz*-s roeni-al irnrac- c= success ivns :

7 E)S.

Rao and ';-icks wrote an interestinz article for

Au di4ovisual Instru.c-tion which- reviews the his-tory of

telezhcne-'based instructional syst.ems and -ur-tort-s -,c

ider.ify some c-f the advantages realiz-ed by ,;sfng- te -

phonic Instructional deliveryr sys-tem. The authorssue

a method To esti-mat-e cos-s of establishing a tele!rhonic

ne-wo-,rk which includes th1e fr1oior-ng: eupe-ena-;

;-staI~at-c-; and av.erage cost. -er bogdisace-all

Aithou,.: h -his ccns-iut ,-zes a alds-ar- for e-si-

77atlnz ccs- s, this rarer -.vil 7o --n-.- -u -

Ln denr ifyi-n ,- Thz exrenses en-aL-Ied Ln dvl-n

-:',s. :h'ncii a-., used - o =onrare ~

ncn EDS ccss are '-n -rhe nex-, chazter.



The articles cited here constitute a re-presentative

cross section of the extensive literature dealing with the

telephonic method of delivery instruction. Although the

authors presented address their corenzs to a variety of

specific professional audiences, several major concepts

emerge. First, as expressed by Edelman, the telephonic

delivery system appears to be a viable solution to the con-

flict between hLh demand for education and low resource

availability. Second, EdeIc.an, Dotterweich, Arndt and

Weinswig, .'einstock, and Reid all contend that attitude--

both student and instructor attitude--will determi.sn how

effective this type of system is. Third, many e'aluators,

including Edelman and others cited throughout this study,

have tested the learning effectiveness of- this delivery

syste n as a basis for determining overall effectiveness.

Fourth, the other major measure of effectiveness used by

authors such as Rao and Hicks focuses on the cost of '- "s

type of system as compared to the in-residence methcdology.

This comparison is exceptionally relevant to AFIT 's TEDS

in light of the Air Force's limited resources and its de-

sire to realize max-mu benefit r eacr dollar s.en- _:r

educatIon '.,ITh these concets in mind, it is necessary

to develop a methodology comprehensive enough -o fully

evaluate TEDS.



CHAPTER III

IvETHCDOLOGY

Introduction

This chacter was desi=gned to develo-o the nt-

dology used in evaluatin,-g T-he effectriveness of -.he :EDS

:nsrucionl rogram. EfectiLveness -,-.as based on a comn-

-carison of" TEDS and ncnTEDS programs and *.as ;'iewed :rcmn

hredifferent zcersoectives: cost effectiveness, learn-

-ng- inrprovement, and acceptability (by students and

_nstructors) . The chapter begi-ns wi-th a discussion :ofth

u-ni2verse, population, and sam-c1ing plan. Next -he data

collection croccess :4or each of the three areas is d:z=cribe1zd.

:-he chacoter continues with an expolarnation of the majocr

sta tistical tests conducted on the datla and the descrirOtx'-e

statistics used in classif-,ying- th'e data. Then cr- te-

-ests (decision rules) were established -.o det.ermne z-

~caceof analysi*s results. 'he chapcter ends -,ih he

set of assumzpticns necessary to prmit use of the seii

stat, stcal t ests.

'jn_!verse and ?tlto

The universe included allciil' and mltr

-erzz nel -shc :iere asslz_7ned 7c the AFcRrce czcg-stl Os

Command and 'e ellmible to oartCiat= in ca



Continuing Education courses. :-istcri-cally, :eA--LC

headouar~ers (lcated a--iiotPttrc AF, : '< and

each off the Air Logistics Centers ide-oendentl1y deter -ine

,which svude'-hs will be selected from, arncn- -,hose eligible

to attend bot.h the in-re SIdence and reoel aught A-717

BCE courses. Ai-- r o'ostics Centers aro rangIn -he

itial TEDS rcrogram are located at:

1.Cgden, -Utah (OCAT.O)

2. Oklahoma City, 3klahorma (CCA1LC)

3. Sacramentc, California (4SMALO)

San Antonio, Texas (QAA',-)

) Varner-Roblns, _-ecrc-ia (7AC

The po-culatoon c: __ ere-, consisted c-- al cse

-aersonnel eligEible for part-icication 14i -the E:cre

*.;no were~ a' so eligible f'or enrollment in the LCG 22C0

course. Also i-nclu,:ded wi-;:thin the -.o-pulati :_n of stu,:dy ars

A77- facu,.lt-,y and guiest onstructorIs.

31 ___ - T lan

Aconvenience samr-Dle of stui.dent s whoc wer-e erl

in the LG22C, M7ateriel Managmn cours, beeen IJ

and '13 "'c -7e mr '197?, -.ras se-eced. Thscourse h-ad

~zcetdata a-yai-la'cle to ccmmare7 nonTEDS, r-3s- ent-

732, and remote TEDS classes. T he gzrcu-r o f s td ent-S

~op~ L&O 220- in lass 77c'-E duin tE summ7!~rer cf -7

on resdcen,:e at. 7rit-a:-c- 7 s e s--tc-sed 2%S



,he ncnTEDS control class. The 24 students at-.enl -he

LOG 220 course at AI-IT du.,r-n- the October-ovember I1979

offering were desJignated the resident TEDS class and were

a-n integral -oart of class 3,:CAT. The rema nzng stuodents

in class C'0AI were located at their res-pect,_ve Air Lo,2is-

-4s CenTers and were des;,tated the remcete TEDS classes.

The com-.1ned resident, TED:S class and remc-e TDS classes

constituted the overall mE:DS class.

Selection o: st.udents for a uart icular class .

accomplished by the applIcable AIC,/Ec- AFIC unfi and was

assured to have been random. Th-ere -:ere nc kno,

variables opcerating i student select-Ci for any cfth

classes included I'n thne st udy.

7nstru,.c-tors' attit--;udes tuoward TEDS we,-re limited

tc-hose instructors teachi-_n, class E CAT becau..se they wr

tne fi rst instruct-,ors to fill out cri ticues of tzhe TEDS .

.,.cstI of these instructors, however, hdautte C_ _

course prior to :mrlementat.1on c' TES, so they had ex-

trerience in botIh teaching methods.

Cost data app-olicable only to students, ecui,:,pm-en,,

stcfi ED atralsupplies, and su-.-ort -ersonncl

asaclciatd -ith LOG 220 w,,ere consideed

Datra Collecticn

Student and instructor data w ere collected using-

stan~dard answer sheet A, Orti-cal Scanrnng 7orm SI2O



The scan sheets w ere processed thrcu,,gh the A_7T1 rC7BATE

o 'orcuter systemr, and the resUlting ccmiruter cut-outs w,,ere

evaluated for relevantU irfo'raticn.

Demographic Data

DemogsrapDhic data relatinE tco st. uder.Ts' rank/Zrade,

edxucational achiev-,ement lev,,el, age, and Years cf- logistics

excer ece were collected durin2g the first session of

each --,ass (Apapendix A) . These data were used to deter-

m. e homogeneity cff separate classes in accordance -. ith

:-ble 1.

The demozraochiC dat.a -. ere c-rou-ed into flve cat-e-

-cores, and each category was ass:--ed an- ordial rnon

:c~r *urooses of comorarison.

Pr c-test, Scores

A fifteen-au,_est ion pcre-test developced 'by the LC-'

' O course director was adam-nistered dur--ng the first

session o-f each Ccss. This test covered a -.w4de rarge,7 c:

>nra logistcal ton ics and -.,as devised to determ.Lne -,he

begzlnnlng knowledL-e lev,;el of' the students. A nre~

r_ correct, answers was calculated, and the nterval data

weeused as a basis for ccmnarison to deter-nine homo-

zeneit-y of classes.
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Post-test Scores

The percentage of total correct answers on three

quizzes developed by the course director and administered

periodically throughout the duration of the course were

comUiled. This figure was used as a basis for ccm-

parison between the nonTEDS, resident TEDS, and remote

TEDS classes. ccnstituted a determinan of the learn-

ing effectiveness of TEDS.

Student Attitudes

Student's oerceived learning and acceotabi lity of

TEDS were ascertained through use cf a student end-c:-

course criticue (Appendix B). Questions or statements

from -he criticues which certained to the LCG 220 course

and which were evaluated in our study were as follc,,.s:

1. The course objectives were made clear either

orally or in the instructions.

2. The course appeared well structured.

3. The course structure cermitted questions -c -e

asked and answered satisfactorily.

4. There shculd have been more handout materials.

5. 1 will be able to do my job better as a result

of this course.

Questions cr statements pertaining specifically tc

the acceptability of TEDS and evaluated in our study .ere

as follows:



1* The room was conducive to lear-n->z.

2. 1 liked the hours the ccirs-e w as c::fered.

3. The t11eleteach delivery sys7=e -,s an accr-a-le

learning medium.

4. 1would t a'kre ~ce ore s se

delivery system.

5.There should be -cre ~a:ciac.

sites.

-*6 The absence of' eye :cr:n ;~

created a learning barri'er/prob'emn.

*7. The site monitor appeared kmowed~abe -

eau-1nment oreration.

*2Q The site monitor had the roomn and -ateria's

prercared for class.

*9. A dif'ferent classroom should be used.

* Answered by remote TEDS students only,

Res-conses to the above cuestions/ statements sere -olected

uzsing a fie-point scale consisuin of"trry agr'ee",

"agree", "neither agree nor disagree", "disagree", or

"'stongly disagree".

Instructor Attitudes

instruct'Cor acceptability of TEDS was ascertained

by analysis of the instructor critique developed by A7.71

(Appendix C) . Questions or statements evaluatted were as



Before using the teleteach system, -el+

w.ould not be effective.

2. The telet each syste-m pQrovides adv',an-tai=es not

normallyr available

3. Resident TEDS students -ar-*t-pa-ed adeoqua-zely.

4.Remot-e TEDS students uartic'uated adecuately.

.. Students aPo-eared to h-a-e learned the mnaterial

tcresented.

o. would lik--e to use the teleteach svstle- ag=a-n.

7. i felt uncomnf'ortable when 7 used 7he t=eetach

system..

2. Students do not seem t-o learn .elwhte

teletleach system.

9. :' nblty to see remcte TEDS students was

disconcertimz.

10. After using the telet-each systlem -- feel -cre

avcra'cle tow, ard its use.

Fesconses to the above questicns/sta-.err.ent-s were: collected

-,:sinrg a five-point Likert,- scale consisting of "strongly

agee,"ag ree", "neither- agree nor disazgree", "di-sag-ree',

or "stron~ly d-;sag-ree".

Cost Dat a

7h-is study evaluated cost effectiveness Ln terms c:

per student ex-cenditures fo'r nonT:EDS students v-ersu.,s t-hat

of TEDS stu-de3nts. Consequently, the actual num bers of



students involved in the July nonTEDS and October TEDS

offerings were used. Further, because LOG 220 is an AFIT

course conducted for AFLC personnel, the only costs rele-

vant to this research were those incurred by these two

commands in presenting the July and October classes. How-

ever, in certain situations cost factors cited included

expenses incurred by AFSC as well. For instance, each of

the three agencies involved in TEDS (AFIT, AFLC, and AFSC)

paid specific amounts to American Telegraph & Telephone

(AT & T) for installation and monthly rental of c cuits,

equipment, and a bridge (installed in building 641 at

Wright-Patterson AFB) for the TEDS. These costs were amcr-

tized when appropriate (reference explanatory -aragraphs

_nder list of cost areas), and LOG 220's two-month

share was identified. Of these, the total nonrecurr:n

charges were for installation of circuits, equiment, and

the bridge. Recurring costs consisted of rental of cir-

cuits, equipment, and the bridge. One additional recurring

cost was the surcharge paid to the Defense Electronics

Contracting Office for contract management of the AT & T

contract. Rental costs of the bare classrocms were not

included because the actual facilities used varied greatly

in overall utilization rate and age, thereby makingz any

such estimation too speculative for inclusion.

The total specific cost areas used to evaluate

the TEDS LOG 220 course are listed below. Certain items



are explained more fully in the subsequent paagra-cahs.

1. Instructor wages

2. Visual aids

3. Remote classroom mcnitor w:ages

4. Circuit installation
5. Equipment installation

6 Bridge installat ion

7. Circuit rental

S. Equipment rental

9. Bridge rental

10. Classroom equipment

11. Contract management

Cost of instruc.or wages was strictly -cr time

actually spent teaching. Under both the TEDS and the non-

TEDS methodologies, the same ncmber of classrom hovers

(108) -,xas offered using the same mix of full-ime AFrT

instructcrs and g-iest speakers from other on-base agencies.

Thcuh it is fully achiciwledged that the U.S. Government

has to ultimately pay the wages of the guest sc.ea _ ers,

in neither case were the guest speakers paid by AF:T.

Therefore, only the cost to pay AFIT instructors for -heir

pla o.rm teaching time was relevant here. '-he res-:ri:tlcr

of using only platform instruction time was established

-or several reasons. First, h researhers ,a.ed -o

obtain the most c bective- data availa- le. The datfor.

Min



time met this criterion of objectivity by being readily

definable and observable. Second, since this was The first

attempt at teaching LOG 220 via TEDS, it was anticipated

by the researchers that instructor preparation time would

be longer than in subsequent offerings of the same course.

This learning curve effect, though exrected, could no- be

determined by only one iteration of the TEDS class. 7hird,

because no specific logs were kept identifying work activi-

ties, the class' instructors could not provide a definitive

statement of how much time was spent in preparation for-

the course. There was some sreculation that the TEDS

cresentations took longer to prepare for, but no subs-an-

tive croof was found -o support this contention. As a

result of these considerac-ons, the researchers felt -,a-

any attempt to specify costs in terms of anything beyond

simple platform instructor costs would be highly specuia:ie

and unjustifiable for purposes of this research. (There are

two exceptions. The course director monitored and was 'aid

for the entire 10-hour block. Also included is the

time he and his assistant took to prepare materials, visual

ai.ds, etc., for distribution to all sites.)

Cost of visual aids applies to those aids made

for the TPPAFB classroom plus five remote sites. Thcu h .h

course content for both the TEDS and ,onTE-S classes are

the sanme, an entirely new set of visual aids had to be



developed for the IEI)S classes due -c c-azs in

tional format and -crocedure. 7Visual ai3ds in-it-iallyd-

veloped for TEDS were expected zc h.ave a 10C rerce-7crr

over every three years. This was due -,c revised ncmazn

7nstructicnal -odifica-zions, and ricrmnal %v~ear and ce-_ar.

The figures cited for the three inscallacior.n arnd

cree rental areas som-ecim;es incude ASC costs -c A c T

awell as those from AT7_ and AF L.C c c AT & T. n sucn

cases, 6/11l of the tocal ccst was accri-bu-ed zo AF:'- and

A7TC based on .2-C's fi-ve remoc-e si-ies, AFSC's four rmt

S-ce-s, and AMFT's cwco classrocmns. By so odn.- the=

exten ses, any cost.s dL:rectly atcUrL'utacle to A?:btshared

by u~sers f"r A'LC and AFSC waere ap-rrcned eq uallv.

Estimat ed cost cf educational (ncr.T' & T) euz

:nent for one AFIT classroom and each- a-77 classrom w.as

established. Equipment purchased srecifically fcr the m

arcrcach incluided audic ecuijoment. and a scLerec tLate recorder

f or all classrooms and -cwc eevscn moniccrs fcr n

;iABclassrom. Remote sites already had all other

required equipmenc.. H-owever, the au thors f=e1li that ,-.

more accurac.ely depict all costs attributable --ItS all

equirmenc, used to support the course should be i-ncluded.

Since actual cost of on hard equipmen*t *.as unr~nowr., current

crices were assumed, and the equirment (see Arrendix 2

was aumortozed c-:er a 6C mocnth -teriod as iit',ad 'ceer.

nel urchased.



Total specific areas used to establish ncnEDS ccst

were•

-. instructor wages

Z. Visual aids

3. Student Temrorary Duty (TDY) per diem

4. Student travel pay

5. Classroom equipment

in comparing the July and October classes,

home bases cf the July students were used in com+uting the

actual travel expenses incurred by AFIT. Also, a stand-

ard $25 incidental fee was added to each student's travel

costs. This is standard procedure - AFiT Account-in and

Finance personnel in order to cover such items as tax:

fares to and from airports, etc.

The figure for classroom equipment lncludes all

classroom ecuioment reauired to conduct LOG 220 at ritht-

Patterson AFB. Equipment was amortized over a 60-month

period then multiplied by two for the course length.

As mentioned above, in certain areas it was nec-

essary to develop a series of formulae to establish the

amount of an overall cost which would be attributable

solely to the LOG 220 course. The formulae that followx

are s0ecific in nature but are applicable to both the

unique offering of LC u 220 under study as wel as tc any

other TEDS course that subsequently may be considered for
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--al-_at -. As a esl, hr cer-7a* n arf a',-s su- a

.o~al 7 rn smis i on 7 ime in. hour s an d _a 2al -_I

*-.ould normally be st ated in ,.errms of 7o~al an- a1 7-ie an~d

ccs- , -he- are here s-.a-ed in 7er!-s of; -:o-a1 SYS7 1'.

(wn:n. onted to2onwh)as of ar ed of T he ALC,

2Ocou:rSe. 'Ile "firs su,,ch area deal-. x:;i "h the nr

cost of' visuaal aids -ade or the LOG 220curet-

a'olicable o the, October ':7DS c::ferln-z. oilexre.ses

or s'u-ozlies and labor -. ere cbtain-ed from -7he A?:Co--

trcller. rOhi-s fi %e as then divided by the ~~

LC3 :720 classes crcg-ramtned :sr -he nex :ree-year ~ro

('cased on 'IC -erce=~ turnover in slde-s evrery hreyars;

A/lcccrdins t o the LOGr_ 220 Cou.,rse ircrLC,- 22C0 111 1

-n~ree years (7). "nerefore, -he follo-,i ng fcr u.a -. anS

de-veloned:

of LOG 220 Cos -'. Ccs I
classes offered xroue- fo~r Cctoben__

in -16 months isaAdsLOG ZZ0

The second area -eurn cnuain ea-,:

one-tin-e i.nvestneant cosus zraid to: A- & 2.T',e';n

cruleresulted In i'dentifyi~r :a 7rra-tedin;tet

cojst for- the Cctc'ter TES offe r-nz. .111 Cos-z

d er r deried fr om fires suridby A : ic he>

:ense:: le on' CS Ccrctno Cfflce .



(6/11 x C ost, of Bri dge) +6,/1l x Totalt-uo cost

Sp ec ifc AT & TEau I rme n
Purchases for one 'NFjA.7FBX
room and five AFLC rooms

an d,

Cot TEDS hoursX M)P

where: X. T o -1al AFT and AFL7C Cne-t e C:har-7e

Y Tota! AFLC - eIa-,ed Tr an s 7 1ss T 'm

zn .-4ours

Pi Prorated Investmert fc, Cot T=s

This amount spec fied by PI was amr:::zed over a

60-mtornth -cer-Lod to reflect arntjcliated service life of -the

one-tim:e (or start-jrc) investment cost.s and to mnore

equ,, !;ably a-p-or7tcn this cost ve the totzal system.
V orths study includI-ed only the 108 hours as

... sson tine f-or the Cotober offering of LOG 0

The next set of formulae permiotted accurate deter-

monatiJon of that: portion of recurr-Lng char-es for A:T

o~ru z, eu_=ent , and ard~ hich *vas ailocatable to

C--e ctber TED-S class:

(k) -3 C rI' C--.uit Charg-es:

(a) add the aotual monthlyf c-a-res :or vc- c-

and d-ata ozrou 2t,_ s at, each --IC classroom for llarpc'



(b) next determine Y 1 , the total actual cir-

cuit hours (transmission hours) used by AFLC (:!CmE: 7hi-s i's

samce value of Y 1as used above.)

(c) then comroute tefloig

Oct TEDShoi~rsCircuit- Cost
Cc xED hor 2x Alloca-tabie to

Oct TEDS

(2) Recurring 3-rldge Cost-

R ecu rrin g Oct TEDS hours *

3ridge x 6/11 x ' K "
C os-,

Bri:e Oe
A AlIlo c aabe to

COct S --

(3) Recurrinz Equipoment Cost:

Re currin g Oct TEShor -Eaujoren: Cocst
-cuoorren-. x -3~ A locatabie to-

C c S- Oct T-:DS

()Total Recurrim27 cost:

Total Recu-ri*ng-
R~ + R,; - R~ Cost Allocatabl7-

- to Oct TErDS

:xerircental Des- i.

T-he ex-cerimental des-'.- enccrcoassed herein cncar-ed

est7 score dat.a, demosra-hic data, and end-o:-:our -se

or~toueda~a across the viarios rerens or



modes. The matrix depicted in Table 2 delineates t he 7var- :
ious comrb inations examirned.

The matrix denpicted in Table 3 succinctly depicts

t,,he scecif'ic areas of-: evaluation used in this study.

Statistical Tepsts

Stuatistical methods as delineated Ln the Stat,_-st-

cal Fata, for the-Social Sciences (SPSS) were a-crcl-ed

to -.he exoerimental desi-- discussed in the -crevious

section.

Crosstabulation and Chi-smcuare

cont in2:ency t able) Analysis

A crosstabulation was used here to display h .cn

:requency distrbut ion of cases according to, the classf---

cat-ryf -Variables. "Thi-s appeared t1-o be the mos. commonly

_,ed analyt7-c method in the social sciences, -and was

reao- atlicbi to th~e -oresent study (14-:215). Lit h

-7'--s a-ccrcach, data are -oresented in a two-way cate-7_or::*a-

--cn wshich permit.ted a comocarison of the response distribJ-

7-o-n to a-ny given ::em-- by catezories established by any

ohe r iem Ths ec-nicu_:e was poarticul,2arly useful !

com-7aring Jem37o ra-chic items amnonz the arcstreatment

le2vels i.under evaluati'on(242)

'=ach of these freiuercy distriouLt, ons was:rte

statistically _=alyzed by vse of the Chi-scuare statistiC.

_3s st atisti c .'ias calcula-,ed :rcmn tn data arand-;s



TABLE 2

EXPEFITI,3NTAL IDESIC--" 'ABL

D e mo- Te s End-o f- C urse
I graph ic Score C r-'t -- qe

Teachin-g "Tode Data Dat a Da-a

NC-72EDS -,o TEDS x X

Re"-sildent TEDS I X xx
to Remote TEDS

Remote TEDS- to Remote2
TEIS- to R-enote TEDS11 3 x
Reot TES t

R e m 3

TABLE

CONISOLIDATED :'ATRIX TnAB3L E

D emc- Tes-. Ed-cf-Cc s e
-rnc Score

Data Dat,-a Da-,a

x
Z-ducati-on .Leve! x

Exr e rien ce X

~r-tStcores J X
~-ot-etScores x

imtr-c-ement :dexX

C-,er-a'l7 Course Ccnt-er' X
.LS Rlelated I x

~~emcoe IED ?ua r



concerned with the question of statistical independence of

the variables. The applicable hypothesis was that the

variables were statistically independent. Rejection off his

hypothesis implied that the variables were not independent

and that there were staTistically significant differences

between the classes under observation. This technicue was

used to compare demographic and end-of-course data between

nonTEDS, resienu TEDS, and remote TEDS classes.

Cne-way Analysis of Variance (AN0'JA)

ANOVA models are typically used to analyze the

effects of the independent variable under study upon the

dependent variable (,4:424-). 7odel I, the fixed effects

model, was applicable here, both because the treatments

were chosen due to a special interest in them and because

they were not a sa.mple from a larger population (14.-26).

zurthermcre, no attempt was made to generalize the test

results to other instructional delivery modes. The ANCVA

technniaue oresented a mean score or a single dependent, cr

critericn, variable for each class under observation. A

"est of the hypothesis that all group means are equal was
then performed. Rejction of this hypothesis implied tt

at, least to of -he groucs differed sl-'ificantl- in -,_

.erion mear- score. This method was used to analyze the

,est score data -w-thn teexperlmental deslgn.



§Julti-ole ?RegressicrL Analysis

Stepwise multi-ole regress on -sas per'ormed to

evaluate predictors that could possibly expliai. any si.-,i

ficant differences in mener poost-test scores and imr-.-emen-

indices. Predictor variables evalaat.ed ec:o-razhic

variables, attitudes toward course material, ins-rtruL r

site ('JPA!73 or ALC), and oeofoeetaiJ~zesc

models were constructed by entering th~e most, s:n:::_cant

pcredictor variable sequ,:enti ally in order of thei-r abi--lity,/

tIo predict the crlerion variable (12-5, ).Cnly those

poredictor variables t.hat, were stati-stically s_-1 _;_an-

at the fivje percent level were included in these mcdels.

Descripctive Statistics

Descripot-ie statistics were app-lied to the data

obtai'ned from the instructor end-of-course critiques.

'hese were used to det ermine frequencies of alternative

resronses.

:ietScale

A Likert. scale using w,,eightin- factors ran-=2-

:rcrm zero for'~stv res-conses to four for ne~ative

respocnses was app-li*ed to selected quest~ons frmthe end-

cf-course student and instructor _rtiaues. ?_he resu- nz

viariable was used focr statisz-ioal testing a-nd class cc--

pa~cn oensure cmlance !wit-h C*-i-sr,,are an-alysi*s,



iI

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 to

the research data, decision rules were also necessary.

These decision rules, or criteria tests, were used to

determine if the results of the data analysis were of im-

portance in accomplishing the research objectives.

To determine if the objective of cost effective-

ness was met with the implementation of TEDS in the LOG 220,

,aterlel M~anagement course, a decision rule was established.

If the average cost per student under the TEDS method of

instruction is less than the average cost per student under

the nonTEDS method, accept the hypothesis that the TEDS

method used in the LOG 220 course is less costly per student

than the in-residence method.

To determine if the objective of learning ef-

with the imolementation of TEDS in the

LCG 220 course, this decisicn rule was established: if

there is no statistically sig31ificant difference between

the cost-test scores of the nonTEDS class and the 7--S

class, accept the null hypothesis that learning by the

L3



TEDS method is as effective as learning by the i-r-esidence

method in the LOG 220 course.

To determine if the objective of acceptability of

the TEDS method -,,as met with implementation of BS n

the LOG 220 course, these decision rules were established:

if the mean value of the auesticns selected to determine

acceptability (questicns six and ten from the inst.uctcr

end-of-course critique; questions 23 and 25 frcm The

students end-cf-course critique) indicate that a majcrity

of participants find the system acceptable, accent the null

hyothesis that the TEDS method used in LOG 220 is accett-

able to cartioating faculty members or students, as

appropriate.

Assumptions and Limitatins

Prior to commencement of a research study, cer-ao .

assumptions had to be made about the protabilty disribu-

t-cns of the data under observaton. These were necessi-

tated by the inability to exactly enumerate the norulation
nterest in this study. That is, as discussed in 'he

first portion of this chapter, the co.ulation included; all

cersonnel eligible for rarticc-aTicn In BCE courses who

were also elisible for enrollment In the LOG 22C course,
tlus all AFIT faculty and zest instruotors. This is a

constantly changing, impossible-to-tally £cpuiaticn.



Foremost among these assumptions (and highly desired for

use of statistical methods employed for analysis) were -,he

f ollowing:

1. Probability distributions of the delcendent

variables were normal.

2. Each of the probability distribu-tions had

the same variance.

3.The observations for each treatment, were random

observations from the correspEonding probability distribut.ion

and independent of observations in any other trea-.ment.



CHAPTER :V

AiNAYSIS ArID INTERPRETATION

introduction

This chapzer serves a twofold purpcse. First, the

a-hors analyzed the aEgre~ate of information crcduced as

a result of the nethodology develcned in Char-er :::.

Specifically analysis was performed in the f....in. six

areas:

i. Economic

2. Demograrhic

3. Test Results

4. Student Acce-abiiity

Causal Factor

6. Instructor Acceptability

Second, the results obtained in each of -he above

areas were interpreted to evaluate -he numercus concr.ic

compcarisons and sta-istically siZ__if .cant variacles. in

each instance, emohasis was olaced on esoablis'n ree-

vance of the information to the nit.ial hVotheses oczi -

in Chapter

Eccnomic Analysis

:he specific ccs- items defined in Chager 111 ";ere

"sej tc analyze t:he -anal ccsns for each of the two me-hccas.

I"



T he individu,:al TEDS expenses were comnouted, to-,aJled, then

divi1ded 'cy T he exact number of students that Tarti: ipDated

-n he October TEDS class. The same iorocess was ccmrle-ed

-or the July nonTEDS class. This pemttda corrtariscn of

-,er student costs for each type of instruc:lcn.

lnstru, ccor WIaoes

The fi ur deriv;ed here .-*t,.ie the sr-ecifi--c

,dollar valuae at--r ibut able to the actual imne AFC i4nswurc-

ocrs sp ent i4n front of the students, i.e. , 7iatlform ecr

:n ime . D-iscussion in Chapter 7j: ;ier -" s why only

A-:-_s_-ructcr nlat-form time was used. The anm-un- --ied

was Tesanre :o:- bo-Lh T_ S and ncnT'7:)S me-zhods b-ecause -a

-o-a- ',ours tau:7-t were t-he samre (10c hou rs): TED:,S re-

cuIoed 27 days a- four hours per day; nonTEDIS recuzreo.

1:3 days a-, si-x h-curs pDer day. --he ccs f'or classrocm.

~strctin (nnusA-:LC ,-est s-ceakers i*s shown in Ta-ie-

:he Cc.ooer TEDIS class incurred an addallional Ccs-

due to send-inE 15 insazru.,coIrs to T.he fiv.-e remote sites to

conduct a macr "anageIrial exercise. Alithou,, h these Ln-

s-rucors were direc-tly Involved in The DS exercise for

cn y :OUr nIcurs a day for five days, :.e-esearchers corn-

uD,-ed this cost 4s0gL hours -cer coerson. Thswas becau,.se

The instructors were dedicated -otally to The LCOG 220 c

nra-n for ei~oht hou-rs a day and u sed T.he non-exerc'se

t ies : c --v .-nra ins-tructi -n anldeauescns
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results. The figure cited in Table 5 was a valid cost for

inclusion in the TEDS method. However, this cost will not

be repeated because local (on-site) cersonnel will be

trained to conduct the exercise for all subsequent classes.

Because it was impossible and irrelevant at this juncture

to estimate cost of such local assistance, the expense was

outside -he Purview of this research. However, future

studies in this area must poay full consideration to this

cost. The specific computations used to derive the .,arious

hourly wages shown in Table 5 are located in Appendix .

Cost of 7isual Aids

The relevant cost here was the cost, in terns of

supplies and labor, to produce six sets of visual aids

for the LOG 220 course. The six were comcrised c- one

master set and five complete sets of copies. The follow-fi<
informnation , -L __

ndentifies the specific expenses:

item Cost

Supplies $3033. 2

Labor 9130.00

$12o13 .$2

Expected number of LOG 220 classes ofered in

three-ear period: 9

Therefore:

(:,/9) =x ______
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The specific costus for supplies and labor wNere

derived from raw data supplied by the AF7T Ccm--roller.

Remot.e Classroom :.onitor WJag-es

The cost of provi4ding one monitor per remote class-

room during the 271 four-hour periods is reflected in

T ab-le 0'. The stcecific ccct-ou-ations used to derive -.he

hourly wages are located in Ap-endix G

AT & T "Eaqircment Installation/

:rvest-ent Cost's

The ccmbined cost raid to AT & Tto install the

c:rcuits, brid-ge, and equi-pment is comm.uted In Table 7.

Equipment furnished by AT & T consisted of tzhe electrcnic

'blackboard, transceiver, memory unit, blackboard stand,

cabinet, 'SCA, amplifier, busi-ness line, and 503 key.

Therefore, applying the fir from Table 7 to

the stecifi'ed formula:

( 6/11l x $12,941) + (6/11 x $1973.56)

+ <320.5 cG $1,,65r8. 44

($:1,65.LL~ 0-0) x 2 3S6

And, Y. = transmissicn hours for LOGi 22-0 108

Th-erefore.:

Sx .8.l=$8.61
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TABLE 7

INSTALLATIN/INVESTJENT COSTS

Item Cost

Bridge $12,941.00

Circuits 1,97E.56

Equipment

W'PAFB -586.75

OCALC 586.75

OCALC 586.75
SMPLC 586.75

SAALC 586.75
'I.JALC 586.75

$3, 52C.5o

TOTAL 1, L4D.06

Recurrinz AT & T Costs

To comuute system-wide recurring c-ar-es, informa-

tion was gleaned from AFIT Comptroller and Defense Elec-

tronics Contracting Office reports. For th-s study, the

relevant rate period included C c t o b e r and November

(from time TEDS circuits were activated -o end of November).

I. Recurring Circuit Charge

Total rate: $15,093.44

C ~15,o9.4093 =.4
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2. Recurring Bridge Charge

Total rate: $780

$780x 6/1 x108 = $425.45
108

$780 x 6/11 x 108 2.4

3. Recurring Equipment Charge

Total rate: $7056.08

108
108 x $7056.08 = $7056.08

4. Total Recurring Costs

$15,093.44 + $425.45 + $7056.08 $22,574.97

Classroom Eauioment

Specific classroom eauioment purchased for the six

classrooms consisted of microphone equipment and stereo

tape recorders. Additionally, AFIT purchased two tele-

vision monitors for its classroom. As stated in Chapter

11, cost of all technical equipment (Appendix E) required

to present the TEDS LOG 220 was considered in an attemoc to
determine total costs to initiate this methodology. Toal

costs are displayed in Table 8.

Contract i anazement

This cost was identified from reports supplied 1o

the AFIT Comptroller by the Defense Electronics Contracting

Office (DECC). it amounted to $7000.

Total TEDS Costs for October

Offering of LOG 220

Table 9 constitutes a summary of costs for TEDS

instructional method used in the October TEDS class.
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TABLE 8

CLASSROOM EQUIPMENT

It em Cos-,

Stereo Tape Recorders $1,212.00

Pjection E-quipm-,ent 2,94~i6.00

felevl ion Mronitors4, C.0

'Ai.crotohone Equ-Ipment 4. 26C .00

TOTAL _____

AMOJRTIZED COST OVER 60 MO17NTHS:
($13,218.00 t.60) x 2 $ L40.60

TABLE 9

TOTAL TEDS COSTS FOR OCTOJBER TED,-S LOG,, 220

tem Cost

instructor Wages $9,L49 . ~4

isual Aids 1,34-15

2ioinitor W,.,ages 5I354
Prorated In,7estment 336

Recu~rrinrg Expenses 22,574.9?

Classroom Equipment LO 60

Ccntract Management 7,000.00

TOTAL -z56,879 1
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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 quaiified local (on-base) personnel in the fu-

ture, AFIT and AFLC will incur no additional direct costs.

Therefore, the overall cost area of instructor wages will

decrease dramatically. it is interesting to note that the

per student cost for a TEDS LOG 220 class minus these TDY

costs would be $285,13

Computing the nonTEDS per student costs was less

demanding than the above process because fewer cost items

were involved.

Instructor Wages

As noted in the analysis of TEDS Instructor Wages,

the basic cost attributable to instructor platform time was

the same for both types of instruction because total class-

room hours were identical. Total TEDS instructor Wages,

as depicted in Table 4, were $3,671.34. This amount, how-

ever, included $1464.62 as the costs attributed to the

course director and his assistant in preparing TEDS
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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 Instructor Wages was $2213.72. As mentioned

earlier, this exoense related strictly to the cost of

platform time for AFTT instructors. Because the class was

conducted in July and this research effort did not begin

until October, it was deemed infeasible to consider makinz

even a crude guess at the costs related to unknohrn AFLC

guest lecturers and their incidental expenses, e.g.,

automobile expenses, productive time lost from their every-

day jobs, cost of administrative assistance in preparing

lecture materials, at their various offices, and prepara-

-ion ime for their lectures. Rather, the researchers

simply acknowledged the lack of accurate information in

this area and computed per student costs without it.

Visual Aids

Nc cost data were available on the expense for

visual aids (overhead slides) for the July nonTEDS class.

This -,;as due in large part to the fact that AF!T did not

m.ain-ain most of these slides. Instead, each guest lec-

-rer's home office maintained its own slides for the

lecturer's use. AFiT kept only those slides used by its

owT instructors. However, in keeping with the idea that

the AFLC/AFIT costs must be identified if possible, the



researchers asked for the LOG 220 course director's esti-

mate of how many slides totally were used in the July

nonTEDS class. His response of approximately 2000 was

multiplied by $4, the approximate cost incurred by base

graphics to locally produce a typical slide. The total

cost computed was $8000. As with the TEDS visual aids

(35mm slides), the expected turnover rate for these over-

head slides was 100 percent every three years. Since the

nonTEDS LOG 220 course had been offered an average of

five times per year, this ecuated to 15 total offerings of

,he course during the last relevan. time period. Conse-

quently, by dividing the total cost of one set of over-

head slides ($8000) by !5, the cost of visual aids for the

July nonTEDS offering was $533.33.

Student Per Diem

A total of 25 students attended the July ncnTEDS

class. Seven of these were from Wright-Patterson and con-

sequently did not receive per diem for their time spent ir

this course. However, the other 18 students traveled to

this central location from the five Air Logistics Centers.

Consequently, the per diem cost w.,as computed as:

18 x 826 x 1e days $S424



The $26 figure was a standard Temporary Duty (TDY)

amount supplied by the APIT Comptroller.

Stu,:dent Travel Pay

Using the airline -fares that were valid for the

July 1979 period, the amountus specified in Table 10 con-

stituted the major portion of travel-related extcenses.

TABLE 10

STUDENT TRAVEL CC STS

#of Cost Per
SieStudents Fare Se

CC ALIC 2 x $214 -44238

CA7O 2 x $316 $632

SA A LC 6 x $25 4- $,112

S -4,A L C 6 x $444 = $2664

R A.LC 2 x 8142 = $284

TOT AL $5520

An additional1 $25 per student was added to ccnf'crm

wiv-th sta2-dard Accounting and Finance ptrocedures. This

amount re-presented a variety of incidental costs such as

t ax i fare to and frm. a ir-o or t s.

:$25 x IS students $450



Therefore, total student travel pay consisted of

the sum of these tUwo expenses, i.e.:

$55'20 $450= JL

Classroom Equipment

This category related solely to equipmentitm

used In the nonTEDS instruction of the LOG 220 course.

Specific costs are displayed in Table 11. This amourc ,

sas divided by -'0 o determine the amortized cost- over

a 60 -month period, ie..

($l6oh-.68 60) x 2 :,: 53.40

TABLE 11

CLASSROOMI EQUIPMENT COSTS

It'Uem. Cost

Overhead Projector $350.00

TV Recorder/Playback $1254.68

TOTAL 10.6



Total nonTE:DS Costs --"or July

Offei-_-of LOG 220

Table 12 ccnsTit;-utes a summary of costs a- tributable

to -"he rionTEDS instructional meth-od used in the July ncn-

TEDS class.

TABLE 12

TOTAL COSTS FOR JULY 1NPTEDS LOG 220

Item Cost

Instructor 'Wag_=es $2213.72

Visual Aids

TDY Per Diem $SL2L .00

Travel Pay 1 5970. 0

Classroom Equipment q .2-

TOTAL 817, 194 -5LL

This figure was then div'ided by the nurnoer of

participating students to determine the total per student

cos . to conduct1 the July nonTEDS class of LOG 220:

$ 17,9.3 :_ a, 4.:6



Finally, by comparing the two Der student totals,

a measure of relative cost effectiveness was established.

Specifically:

nonTEDS: $716.44

TEDS: $395.00

$321.L4

That is, it cost $321.44 less to teach a student

via the October TEDS class of LOG 220 than it did to

teach a student via the July nonTEDS class.

Analysis of Demcrachic Data

In accordance with the exoerimental desi&_ speci-

fied in Chapter III, the frequency distributions of the

four demographic variables (rank, education level, age,

logistics experience) were compared via crosstabulation,

These results were then evaluated for homogeneity using a

Chi-sauare Contingency Table analysis in conjunction with

the hypothesis that the variables were statistically in-

dependent. To comply with the Chi-sauare analysis concept

of minimum expected cell size, categories within each of

the demcgraphic variables were combined as necessary. The

researchers used the standard five percent as a relevant

level of sinificance. Any Contingency Table analysis

results that differed si~ificantlv are identified and
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discussed below. Those results that did not si--nific antly

difer are displayed in Appendices H4 thrcugh C. T o-

vi'de the reader an opportunity for individual evalua-,cn,

the minimum significance levels which ,-ould have had to

have been achieved for each demr-caphic variable to reject

the hypothesis are stipulated.

Com]parison between TEDS and nonTEDS

Demnogra-rhic Variables

The ncnTEDS students were slightl;'y better cau,;cated

trIan their TEDS counterparts (Appendix H), and 7'he TEDS

s-tudents were slightly older (Arpendix W : -, e 7wever, cvarl-

there -sere no sizn-- hant di_- 'erences ce-tween -. ercn-_ S

control group and the TEDS experimental group, To~ actually

have rejected the hypothesis identi-fied above, the ii

.mum si, zificaice levels for each demograrphlc variabce

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

Comariscn B:etween Resident

TEDS and Remote TEDS

'jithin the overall TEDS contingent, sinfcant,

dif:ferences were noted in both the ra.nk (T'able :'4) and

educaion( ',able 15) distuributions. The rani.- distribu.ticn

indi4cated that the resident TEDS group had a greater

prmoderance o-f higher -ranking students than did the

r e mot e T EDS gr-_oup. AlIs o, th1-e r es aenrt s tud ents a- )e a-,

-!o be better edu,:cated thar. the remote students,



TABLE 13

::I~TLd.S:GIN:FICANCE LEVELS FC?-

DEMTOGRAPHIC VARIABLES

Variable P-7u-

2-aeor Ranl- < ,52 (A7.rendix L2

Educa- ion Te-!l .05C

Age .504

Lcjgis<O,'s Exz.er-ernce .EC19 (ArE-,endfx i:

TABLE KL-

CCSSTA3ULAT=-T OF FANK DISTRF3TU!
BY TEDS c-R01PS

Residen7 Remne
Ran..- TEDS TEDS Total

<c., 02,

3S5-s 10 C'35 2 2 3

03, GS11 4~.2 6~.6 9-,

04., GSlO 66.7 21.2 W._

and p 20.: . 7.7



-c- a I

A: Leas-.

-ir co 21 21 5

-7.

zaoa~':ePlcs .C27. 1 1

'--- rero- e 7rcuzc ar-ceared -,c bCe sli±:yc'~

-:han : residen: - ov (Acprenix , X cc7.vC%, ee ;;ren

s~ats~iollysi;::.lfi'-can:- d~fferences eee:n

'ih -es-pect -,o el-,--- aze or ex erienc-a. -n~

::ocance 7eve7 o aze w.-as .0913 an -cr %-.-r~r.e as

.1(A--o)nrdi;x K).

'-cmnarison Acrcss R'emote Sites

3ot'> -he distri'buticn focr rankr (Tahbl'e 9)and 7:

ibvio Ln -or ax-cerience (Table I'7) sncowed szn:a:

dcl::e rences wn, en comrared across all remc--e -BS coa-.Lcns.

Th e ran'- ddisa-;d a h*cn -ndian-adea

a-, 7acam.n-7c AC;'h th,,e bikc'f'~rrn:n

-,,s *:ere - oc- d a : C.den, San. Antoniz, and rn -F .
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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-

Robins participants were slightly younger (Appendix N)

and less-educated (Appendix 0) than the rest of the remote

TEDS students. The minimum sianificance level for education

was .5127 and for age was .3961.

Test Results

This portion of analysis considered three variables:

pre-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

(ANOVA) 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 16 and significance

levels are displayed in Table 19.

The comparison of TEDS and nonTEDS groups indicated

a highly significant difference in both pre-test scores

and improvemont 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 T\DICES

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 be attributed to

results at Warner-Robins and Ogden. Warner-Robins had the

highest pre-test score but the lowest oost-test score, hence
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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 variaoles 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 OF 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 nonTEDS 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
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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 .5656 .1146

The comparison of the nonTEDS and the Ogden remote TEDS

groups indicated no significant differences in pre-test,

post-test results, or improvement indices.

Analysis of Student Acceptability

In accordance with the experimental design speci-

fied in Chapter III, the frequency distributions of the

responses to end-of-course critique questions were com-

oared using the crosstabulation statistical technique.

These results were then compared for significant differences

between groups using Chi-square Contingency Table analysis

in conjunction with the hypothesis that the variables

were statistically independent. The standard five percent

was again used to determine relative significance. Each

critique question with applicable response percentages is

.resented. The minimum significance levels necessary to de-

termine statistical independence have been provided for

each level of comparison.

71



Responses to the following question are displayed

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

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 91.7 4.2 4.2

Oklahoma 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 to the following question are displa.ed

in Table 22: "The course appeared well structured."

TABLE 22

COURSE WELL STRUCTURED

Strongly Strongly
Agree, Disaaree/

Type Presentation Agree Neither Disagree

NonTEDS 100.0% 0% 0%

TEDS 79.3 11.7 9.0

(Significance: p = .0740)

Resident TEDS 96 4.0 0

Remote TEDS 75.8 13.3 10.8

(Significance: p .1163)

Ogden 91.7 8.3 0

Oklahoma City 68.2 18.2 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 bet,;een

the nonTEDS and TEDS students concerning the structure of

the course. Both nonTEDS and TEDS students agreed that the

course appeared well structured.
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Responses to the following question 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% 4.2%

TEDS 74.5 11.0 14.4

(Significance: p - .0141)

Resident TEDS 100 0 0

Remote TEDS 69.1 13.3 17.5

(Significance: D = .0002)

Ogden 70.8 20.8 8.3

Oklahoma City 81.8 18.2 0

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

74



students, resident TEDS students, and all remote TEDS

students, except Warner-Robins, were satisfied with the

opportunity for student-instructor interchange.

Responses to the following question are displayed

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

TABLE 24

ROOM CONDUCIVE TO LEARNING

Strongly Strongly

Agree/ Disagree/
Type Presentation Agree Neither Disagree

NonTEDS 87.3% 8.3% 4.2%

TEDS 60.0 i.0 29.0

(Significance: p = .0057)

Resident TEDS 74.0 8.0 8.0

Remote TEDS 55.0 11.7 33.4

(Sicnificance: p = .0367)

Ogden 95.8 4.2 0

Oklahoma City 36.3 13.2 45.5

Sacramento 79.2 20.8 0

San Antonio 53.9 15.4 30.7

Wlarner-Robins 8.3 0 91.7

(Significance: p .0000)
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Analysis indicated a significant difference

among the remote sites as to perceptions of adequacy of

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 handout materials."

TABLE 25

MORE HANDOUT MATERIALS

Strongly Strongly

Agree/ Disagree/
Type Presentation Agree Neither Disagree

NonTEDS 37.5% 20.8% 41.6%

TEDS 22.1 17.9 60.9

(Significance: p = .2506)

Resident TEDS 20.0 8.0 72.0

Remote TEDS 22.5 20.0 57.5

(Significance: p= .0995)

Ogden 8.4 16.7 75.0

Oklahoma City 31.8 22.7 45.5

Sacramento 20.8 12.5 66.7

San Antonio 26.9 23.1 50.0

Warner-Robins 25.0 25.0 50.0

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

all comparison levels concerning the desire for more hand-

out materials. With the exception of Oklahoma City, all

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

in Table 26: "I will be able to do my job better as a

result of this course."

TABLE 26

ABLE TO DO JOB BETTER

Strongly Strongly
Agree/ Disagree/

Type Presentation Agree Neither Disagree

NonTEDS 95.9% 4.2% 0%

TEDS 72.4 20.0 7.6

(Significance: p = .0178)

Resident,TEDS 80.0 16.0 4.0

Remote TEDS 70.9 20.8 8.4

(Significance: p = .7646)

Ogden 83.3 12.5 4.2

Oklahoma City 59.1 27.3 13.6

Sacramento 87.5 8.3 4.2

San Antonio 61.6 19.2 19.2

Warner-Robins 62.5 37.5 0

(Sianificance: n = .2674)
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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 displayed 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 = .0004)
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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 differed for the groups

depending upon the time zone in which the site was located.

Classes ranged from noon to four o'clock in the afternoon

for Eastern time zone students and from nine o'clock in the

morning to one o'clock in the afternoon for Pacific time

zone students. Neither the resident TEDS students nor the

remote TEDS students as a group were pleased with the

classroom hours. Only Ogden students liked the hours.

Responses to the followinq question are displaved

in Table 28: "The teleteach delivery! system is an accect-

able learning medium."

TABLE 28

TELETEACH ACCEPTABLE

Strongly Stronal>
Agree/ Disagree,

Type Presentation Agree Neither Disaaree

Resident TEDS 68.0% 20.0% l2.0%

Remote TEDS 65.8 8.3 25.8

(Significance: o = .2256)

Ocden 75.0 8.3 16.7

Oklahoma City 43.5 9.1 45.5

Sacramento 83.3 8.3 8.4

San Antonio 76.9 7.7 15.4

-arner-Robins 45.8 8.4 45.3

Significance: p = .1830)



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 categories.

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/

Type 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

Oklahoma City 50.0 13.6 36.4

Sacramento 83.3 8.3 8.4

San Antonio 69.2 13.4 15.4

Warner-Robins 54.1 8.3 37.5

(Significance: p .2756)
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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 displayed

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

sites."

TABLE 30

MORE INTERACTION

Strongly Strongly
Agree/ DiJsagree!

Type Presentation Agree Neither Disagree

Resident TEDS 56.0% 32.0% 12.0%

Remote TEDS 64.2 29.2 6.6

!Significance: p = .6109)

Ogden 50.0 45.3 4.2

Oklahoma City 45.4 45.5 9.1

Sacramento 83.3 12 . 3 4.2

San Antonio 65.4 26. c  7.7

Warner-Robins 75.0 16.7 8.3

(Significance: o .2749)

Analysis indicated no significant differences

between or among groups concerninc the level of interaction

among the sites. _'cse students indicated the level of

interaction should be increased.
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Responses to the following question are displayed

in Table 31: "The absence of .aye contact with the instructor

created a learning barrier problem."

TABLE 31

EYE CONTACT PROBLEM

Strongly Strongly
Agree/ Disagree/

Type Presentation 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

to their learning the material presented. A significant

difference was revealed, however, in the comparison of responses

among the remote sites.

Responses to the following question are displayed

in Table 32: "The site monitor appeared knowledgeable of

equipment operation."
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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 question 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%

Ogden 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

academic 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 questions 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

(Significance: p .0066)

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.
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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 by combining the

students' responses to the following critique question:

"Teleteach is an acceptable learning 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 var
TEDS -12.35 -.26 p<.05

Education
level 3.01 .17 ps.05

(Constant term) 23.68

Coefficient of determination, R2  .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 analysis 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 displayed in Table 37.
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TABLE 37

PREDICTOR MODEL, REMOTE TEDS

Critericn Variable: Improvement Tndex

Significant
Predictor Unnormalized Beta Significance
Variable Coefficient Weight Level

Dumm y var,
Ogden 10.88 .28 .Cool

Durmy var,
Oklahoma City 7.79 .19 .0045

Education
level 2.67 .16 .019-

(CcnsaUant term) 12.01
Coefficient of determination, R = .0

Analysis indicated the most sig-nificant predictor

variables to be associated with location at a carticular

si-e. Being a participant at either Ogden or Oklahoma

City predicted a significantly greater imprcvement than

being at the base site, Warner-Robins. Although education

level was found to be a significant predictor, previous

demographic analysis indicated no siaificant differences

among the remote sites in regard to academic achievemen7

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

were inconseauential.
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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 - 0

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 previous-

ly used.
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Question 3: "Students at WPAFB participated

adequately."

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 adequate.

Question 5: "Students appeared to have learned the

material I presented."

A. Strongly agree - 11.1

B. Agree - 41.7

C. Neither agree nor disagree - 41.7
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D. Disagree - 5.6

E. Strongly disagree - 0

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: "1 would like to use the teleteach

system again."

A. Strongly agree - 30.6

B. Agree - 47.2

C. Neither 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.b, did indeed feel uncomfortable.

Question a: "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 question confirm the results of question

5.

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 usina 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. Disagree - 11.1
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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.

94



CHAPTER V

CONCLUSIONS AND RECOMVVENDATICNS

introduction

In this chapter the findings discussed in Chapter

!II 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 from a single TEDS

offering of the LOG 220 course, it would have been inapprc-

priate to generalize these findings across either the LOG

220 program in general or the TEDS instructional mode in

tcto. Therefore, it is stressed at this juncture that

the conclusions drawm from the analysis in Chapter IV relate

solely To the July and October 1979 offerings of LOG 220.

Conclusions

Cost Evaluation

The first hypothesis dealt with economic comparisons.

It szated: "The TEDS approach used in the LOG 220 course

is less costly than the in-residence method of instruction

for the course." Due to the different types of expenses

incurred in each of the methods, there was no opportunity

to do a point-by-point comparison of TEDS costs and ncnTEDS
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costs. Further, in discussing costs of educational prc-

grams such as these, it is typical to consider per student

costs as a prime indicator of overall program viability.

Therefore, information was gathered and analyzed to deter-

mine 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-

sequently, certain heuristics had to be applied to allow

cost specification and comparison. The authors readily

admit that a much more comprehensive future economic evalua-

tion could be done if all applicable costs were tracked as

they occurred. As discussed in Chapter IV, in those areas

where nothing but a gross guess could have been 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 without

that specific bit of information. This process resulted in

a definitive per student cost for the July nonTEDS class

and for the October 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 method is firm and

valid based cn the informnation obtained. Therefore, the

above-stated hypothesis is supported.
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Learning Effectiveness

The second 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 obtained 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-

tween 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 audio and blackboard video.

Among the remote locations, the slight difference in im-

provement was again attributable primarily to differences

4n 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.

Instructor 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 to 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 necessary 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 rooms 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

students' lesser degree of improvement.

One of the more interesting elements that was con-

sidered in this study was the effect on learning of eye

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

possible, this impact. Resident students with the advan-

tage of eye 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-

pants as a problem, it did not appear to actually impair learning.

100



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 identifying 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) ana allow the students to concentrate on

the message of the course rather tnan its medium.

Possibly the course director should explain to the

instructors ana students the potential of TEDS to reach

more students, to teach effectively, and to save the Air

Force a great deal of time and money.

The student end-of-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

study in this area, it became obvious as this research drew

to a close that much follow-on research could be accomplished.

Since this study evaluated strictly the first TEDS offering,

a logical step would be similar evaluation 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 could focus in much

greater detail on one specific parameter. 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

year. Again, research could concentrate on one, all, or some

combination of the three primary areas of evaluation. By

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 critique. 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 questions 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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DEMOGRAPHIC i.TFCRMATION

GEIERAL INSTRUCTIONS FOR COMPIETING THE SURVEY

Use the attached answer sheet to mark your responses. Use only a No. 2
pencil when filling out the answer sheet. DO NOT USE IrK. Enter your
4-digit student number in the last four positions in the STUDENT NUMBE.
area. Please do NOT write your name or social security number an.where
on the answer sheet. Select only one answer to each question. Mark the
answer sheet carefully to negate computer error. Fill in the box with
a heavy mark; do not go outside the lines of the box. If you make a
mistake, erase the mark comoletely before entering a new one.

1. My present military rank is:

A. 06
B. 05
C. 04
D. 03
E. 02 or 01

2. My present civilian grade i.:

A. GS-14 or higher
B. GS-13
C. GS-12
D. GS-ll
Z. GS-5 thru GS-10

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

A. Did not complete high school
B. High school graduate or equivalent
C. College--some credits
D. College - Associate degree (A.A. or A.Sc-.)
E. College - Baccalaureate degree (B.A. or B.S.)

4. Educational background: (continued from above)

A. College - Graduate credit, no graduate degree
B. College - Master's Degree
C. College - Work beyond Master's
D. College - Doctorate
E. None of the above
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You will only answer three of the next six auestions, 5 or 6, 7 or 8,

9 or 10.

The first digit of your DAFSC or Civilian Occupaticn Code:

5. A. 0 B. 1 C. 2 D. 3 E. 4
6. A. 5 B. 6 C. 7 D. 8 E. 9

The second digit of your DA.FSC or Civilian Occupation Code:

7. A. 0 B. 1 C. 2 D. 3 E. 4
8. A. 5 B. 6 C. 7 D. 8 E. 9

The t-hird digit of your DAFSC or Civilian Occupation Code:

9. A. 0 B. 1 C. D. 3 E. 4
10. A. 5 B. 6 C. 7 D. 8 E. 9

11. My present age is:

A. 20-25
B. 26-35
C. 36-45
D. 46-55
E. 56-cr over

12. Years of experience in a jcb related zo the course:

A. 0-1
B. 2-3
C. 4-5
D. 6-7
3. B or more



APPENDIX B

STUDENT END-OF-COURSE CRITIQUE

103



END-l -7 .. _,

ThxjCL ~ -,U s .s :Lincd -,o ob-a-n feedback conccrning wnhezner the course
achie: : I~s V'e:e .our da-,i cr4i-icues have addressed most or the

specif: c aspvccs. oF the course. Your con~tribution to the imoro'.ement of
this coure ~s oretl.- annreciated and will benefi,_t future students.

Please ariswer 1-ach ouestio, to the best of vour a'bilitv. Your anS-w-er sheet
w.lbe machir- processed except for the last six cuestions. A dditional

oa'i ten commen-s are we..co-ned.

FORRA '"'f* 2OPLETTNG TH S U R E",

Use the attached answer shneet to mark your respon~ses. Use only a No . 2
oeciwrien ::..: out teanSwer sheet. DO NOT J_' '7T r:.Eter your

iour diit stude nt number in -the last Four positions of tzhe ST UDFNT
N .,B7NR area. Please do NOT write 'your name or socila. secur-:zy number

an\-..herf- on the answ.,er shee-t. Sc-lect cnly one answer to each question.
Mark- -he a nsw.-er snlect caref-ully to negate compnuter error. -1l in the box
with- a havmark: do not go outside thke lines of the box. if -ou make a
mistake , erase theo marl.: bo~ti efore erntering a new.. orne. TIhe last

S:-:,.: recSios--- ,1. a wri -ten respcnse. Put ,-ouraser
on the ack cf th-t answer sh.

Resoono by . n.eoc:ons A thru E indicating t:he degree to which vou
a:-ree ,;--zh th-e statcment:s beiow.

A. Ac'ronee.. :e

C. %-:eiitner agree nor disaoreec
D. D i sare

S. ~ Sto Y disagree

(Th.ese orhos :Xrf repeated at trio 'top of each page -For your convenience.)

I. he cou r.-; c oiho.': wecre made c cI ar eit -h er o ral ly or in the :-ns -,ruc -

2. Thio curse anaue . urd

The cour~e rtutr -:' t1*ues-cions tobe askecd and answered
sat sfacto r:

4. 7 - room, .'.a,7 '-rJc v o ,earnin,_2.

ws a .c t>n ;~ceI coul; "hoar, and seewel
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A. r _ n ;y ::!r,-

h, Agre

C. Neith,:r agr'ee r:or disagree
D). Disagree
E. Stron gy disagree

6. The,-c shculd have been more handout materials.

7. The course sh:uld have been longer.

8. .iv tine eoald h.ve been better utilized elsewhere.

9. I ill be able :o do my job better as a result of this course.

10. The course mt.t my expectations.

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

12. Overa!l, the ccrrse was extremely difficult.

:3. Throughout the co-urse, -here was adequate transition between the
various days oz instruction :in terms of tyi.-ng in and relating ma-erials.

i4. The si.-nulation exercise aided in the total learning experience.
'Darken "c" if not apclicabe .)

i5. Discussion cf "-he tests helped me learn.

15. The tests were zven at proper intervals.

. i Llied the hours the course was offered.

18. I :earn mere From a course when I am TDY (comnetel- removed from my
-ob locaticn*.

'9. When recu'rtd to cr~tiqre presentations, I learn less of the content
presented.

20. The c Ias:; dayv should be:

A. i-2 hurs
3. 2-3 hour.
C. 3-4 h
D. 4-5 hours
E. 5-6 hours

21. Ho:; many classos wer': you unable to attend?

A. :-S B. 4-6 C. 7-10 D. 11-15 Mere than 15
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2.How ma: oasos d:d vou "mLeu;" tflruu,:l avsc :' tht- auc>*ae'

A . 1-3 B . 4-6 C. 7-10 D. 11-15 E . ore thar, 15

Use these responses:

A. Stron,_ ly agree
B. Agree
C. Neither agree nor disagree
D, Di1sagree

---or-l dsagre

'.The tce _Etach deliverY syst-em is an acceptable learning medium.

2. The teieconfoerenCng L-quipment (mikes and blackboard) was easy to
Operate.

2.I would takje anot her course which used this deliverv system.

26. There should be more interaction amcog the sites.

-7- 7: WPAFE oersonn-,el do nc-t answ.,er cuest--ons 27-30.

27. The absence of' eye con--act wit-h the instructor created- a learn'ino
barrier,,'rroblem.

28. The Person locally,. aiding the course director (site- monit-or) anpeared
knowle'_-dgeable of equipment operation.

29. The local person aiding the course director (site monit-_or) had the
room and materials prepared for class.

50. Adifferent. c ,a--room should be used.

PART i:

Answer those -,'Lx 'qu(stions on the hackO of your answer sheet.

(The six questions re'Lerenced were not analyzed in this study.)
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INST.,UCTOR CRITIOUE CF TELETEACIH D-LIVERY SYSTEM

Use the attached answer sheet to mark your responses. Please do 1'.T write
your name or social security number anywhere on the answer sheet. Select
only one answer to each question. Use only a No. 2 pencil when filling

out the answer sheet. DO NOT 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
requires 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. Strongly agree
B. Agree
C. Neither agree nor disagree
D. Disagree
E. Strongly disagree

1. Before using the Teleteach system, I felt it wouldn't be effective.

2. The Teleteach system provides advantages not normally available.

3. Students at V,PAF3 participated adequately.

L. Students at remote sites participated ade_=L:Lely.

5. Students appeared to have learned the material I presented.

6. I would like to use the Teleteach system again.

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

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

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

10. After using the Teieteach system I feel more favorable towards its use.

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

A. A great deal
B. Some
C. Not at all

12. If I were to use the Teletecch system again, I would change my
Dresentation.

A. A great deal
B. Some
C. Not at all
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REQUIRED SITE CL.ASSROOM EQUIPMENT

Eaui-cment -Each Site

Kanuf'ac- Quari- Uni-t Total
item turer tity C o s Cost

1. Stereo Ta-oe Sony D0320 I $202 $202
Recorder

2.35rrr Projector Koda'K1 153 15

3. 7V Yon-tor
(25") EVTM 2 400 -,Cc

4.Projection
Screen D aL lt e 1 4

3. P.jectiocn TabCle
C32" so inches) 2 95 9

6.Projection Stand
('350 sq inches-
60" high) 1 i100 100

Su-o-ly - BEach Site

7. :I-croohones-
'Push-to-Talk Turner 758 5 4 432

F. :li crophone
:i.aixer Shure 'v-68 2 139 1

1,3
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FROM: AFIT/LSM-I 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 manhours

b. Return of materials from printing - 6 manhours

c. Taking 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

f. 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 of pre-
paring for a course, since the graphic material must be develoced
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.

HAROLD L. RUBENSTEIN
Course Director, LOG 220
School of Systems and Logistics
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The following computations are based on an eight

hour work day with 250 working days per year.

250 x 8 2000 hours per year

GS-13 (Step 6):

Annual wages $3 4,269 .96

$34,269.96 2000 + $17.14 per hour

GS-12 (Step 6):

Annual wages $26,937

$26,937 - 2C00 $13.47 per hour

GS-11 (Step 5):

Annual wages $21,831

$21,831 4 2000 $10.92 per hour

GS-5 (Step 5):

Annual wages $11,907

e11,907 " 2000 $5.95 per hour

0-6:

Annua' wages $35,526.96

$35,526 .96 2000 17 ter hour

Annual wages $29,620.5

829,620.35 4 2000 $14.::! per hour

27



0-4:

Annual wages $241019-99

$24,619.99 L 2000 =$12.3 per hour

0-3:

Annual wages $21,226.45

$21,226.4e 2000 =$10.61 per hour

12?
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