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ABSTRACT

This research memorandum evaluates the use of
Video Teletraining (VIT) to deliver Navy F-school
instruction to students at remotc sites. Using data
colleated from a four-site, fully interactive audio-vidco
netvork. the analysis focuses on system utilization.
training cffectivcness. downtime, and savings to the
Navy.
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EXECUTIVE SUMMARY

Video Teletraining (VTT) is a method of delivering Navy schoolhouse instruction to
students at remote sites. V'TT involves the use of a full duplex audio-visual nwork between
existing schoolhouses and remote locations. The network is fully interactive in that participants
at different locations can talk to and see one another in real time.

In March 1989, the Navy established a multipoint secure V'rT system with sites at
Charleston, Dam Neck, Mayport, and Norfolk. All sites are interconnected via commercial
satellite. The Center for Naval Analyses was tasked by Commander, Naval Education and
Training (CNET) to evaluate this system during its first six months of operation. Results from
this analysis can be grouped into four areas:

"* System utilization

"* Training effectiveness

"* Downtime

"* Net savings to the Navy.

SYSTEM UTILIZATION

The VTT network consisted of six classrooms. Dam Neck and Charleston each had
two classrooms, and Norfolk and Mayport each had one classroom. On the average weekday,
46 percent of the classrooms were being used for either training or holding conferences. The
principal reason for the low overall utilization rate was that the second classrooms at both
Dam Neck and Charleston were typically unused. This problem has recently been addressed by
eliminating the second classrooms at both of these sites and establishing a new site at Newport.

VT7 was employed to train 705 students in 25 convenings of 12 F-school courses. In
addition, the system was used to support Navy training exercises, conferences, and Office of
Civilian Personnel Management (OCPM) training. The total attendance from these other uses of
the system was 737 persons, which was achieved using only 16 convenings. Relative to
V'IT course training, the other uses had much higher throughput per convening because they
typically used more sites per convening and they had higher attendance per site.

TRAINING EFFECTIVENESS

Course grades of students at the remote sites were compared to those of students at the
originating site to determine how effective the V'IT method of instruction is relative to the
traditional method of instruction. Students at the remote sites serve as the test group in the

_v_



evaluation because they could see, hear, arid speak with the instructor exciusively through the
VTI technology. In contiast, students in the same room as the instructor (i.e., at the originating
sit,-) serve as the control group because they interacted with the instructor withmut using the
VTT technology. Although students at the originating site are the best available control group,
they are not a perfect control gioup since some of their learning (e.g.. graphics on television
monitor) did rely on the VTT teclhnology.

The average grade across all sites was 87.2 on a scale of 0 to 100. Controlling for a
student's mental aptitude and expenence in the Navy, the number of sites, ,nd differences in
grading across courses, a regression analysis found that grades at remote sites were, on average,
2.4 points lower than grades at the originadng site. This suggests that the average grade under
VTT would be lower than the average grade under traditional methods of instruction. The
difference in grades was small enough that failure rates (i.e.. percentage of students with grades
less than 70) did not differ significantly between the two training methods. Since the
VTT Steering Committee has selected the difference in failure rates as the relevant measure of
training effectiveness, the difference in grades is not consiciered to be practically significant.
However, it should be noted that tnese courses typically have very low failure rates, If Vi'T was
used in courses with relatively high failure rates, the difference in grades coild become prac-
tically significant.

In a survey of VTi students, 64.2 percent of those at remote sites prefeirred traditional
methods of instruction to VFI'. The survey also identified three main areas of deficiency in the
VTT' method of instruction: the quality of the video, the level of instructor-student interaction,
wad tue quaiity ): the audio. h,,pioving the iu',!Ity of the audio and video transmissions is
primarily a technical issue. During the latter part of the evaluation period, efforts were made to
improve VTT by increasing the size of the television monitons, adding additional microphones
for the students, using a cordless microphone for the instructor, and incorporating new software
in video compression/decompression. Since these courses were not designed for Vi'7, im-
proving instructor-student interaction will require training of instructors to effectively use the
medium and redesigning course materials to better fit the medium.

Based on a regression analysis, when the total number of sites increased from two to three,
the average grade dropped 2.2 points at both originating and remote sites. The associated
increwse in the total number of stuJents accounted for only 18 percent of this decline. Therefore,
die number of sites was a more important determinant of course grades than the number of
studentls. Whether grades would remain the same or further deteriorate with an increase fmin
two remote sites to three or more remote sites, is an irnporlant question lor further research.

1)OWN lIME

When the trans.mission is degraded to a large degree or lost altogether in a VI-I course, 1hC
course must stop and the time that students must wait for it to rcstarn is cJiaSsihcd as dowutiuic.
Duigrig the first six montlhs, the VIT system was down rather inftrvqtuntlv, with an average. of
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1.4 incidents per course convening. The average downtime per incident was 29 minutes.
Equipment problems were the most frequent cause of downtime; they accounted for half of the
incidents. Bad weather was the second-most frequent reason; it accounted for one-third of the
incidents.

The VTT instructors generally indicated that training missed due to downtime was later
made up so that no training was lost. However, since students had to wait for the system to come
back up, downtime may have contributed to some of the negative attitudes of students toward the
VTT method of instruction.

NET SAVINGS TO THE NAVY

Net savings are defined as the difference between gross savings in travel and per diem and
the cost of operating the VTT system. During the first six months, VT" generated net savings of
$68,721 to the Navy as a whole. However, these savings should not be used to project the
savings that would be achieved by any future system. Both the benefits and costs of the
future system are likely to increase as the system expands beyond the scale of the present system.
In the short run, more aggressive scheduling of courses with high throughput should yield
additional savings. In the long run, changes in technology should lower costs and improve the
quality of the medium. Further cost-benefit analyses will be required as additional data on the
future system become available.

RECOMMENDATIONS

The cost-effectiveness of VTT will depend critically upon the extent to which the system is
used. During the first six months, fewer than half of all classrooms were used on a typical
weekday. To improve the cost-effectiveness of VTT, the study makes the following
recommendations:

"* Select short courses with high throughput per convening because they save more money
per week than other types of courses.

"* If there is excess capacity in the training system, expand the "other uses" of the system
because they generate a greater than proportionate amount of gross savings.

" Establish an R&D program to (1) develop formal courses for the training of VIT in-
stnrctors and (2) redesign course materials to more effectively use V'IT' (e.g., graphics
on monitor).

To determine the maximum number of sites that should be used simultaneously for a single
course, courses should be convened that are graded and that use three or more remote sites.
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SECTION 1

INTRODUCTION

The Navy is exploring alternative methods of delivering individual training in a cost-
effective mainer to remote locations. Currently, sailois who are not located near fleet training
centers or other existing "schoolhouses," must either travel to these sites or have the training
expouted to them. Sending students to schoolhouses is very expensive. Alternatively, when
training is exported, an instructor must be sent to the remote site on temporary additional duty
(TAD). Given the limited number of instructors, many requests for exported training cannot be
filled. hi FY 1989, only 51.5 percent of the quarterly requests to COMTRALANT for exportable
training courses were approved.

The exportation of training is also receiving considerable attention in the planning for
strategic homeporting. The advent of establishing "strategic homeports" in areas that are even
farther from existing fleet training centers, will add to the geographical disbursement of potential
students and could cause a significant drain on the pool of available instructors.

This study evalA-Ales the use of Video Teletraining (VTT) to deliver instruction to students
at remote locations. VTr uses a ftll duplex audio-visual network between existing schoolhouses
and remote locations. The network is fully interactive in that participants at different locations
can talk to and see one another in real time. In principle, this provides the "intimacy" of a single
integrated classroom, although students may be distributed across several locations.

The initial VTr system was established by the Navy in March 1989 with joint funding from
COMTRALANT, CNET and OP-01. A rnultipoint secure system was designed and implemented
with sites at Charleston, Darr Neck, Mayport, znd Norfolk. The sites are interconnected via a
cornmercial Ku-bnd satellite through a CODý7C (coder/decoder), a microcomputer to compress/
decompress the video signd, and a video branch exchange system (VBX). The VBX is a voice-
activated switch tnat select; the site from which the. audio-visual signal will originate. The
signals are encrypted in aocc,!darice with National Security Agency (NSA) standards using
KG-8gs. Training up to the level of secret can be broadcast on the VTF network. Figure 1 shows
the connectivihy among the system's elements.

Compressing the video signal reduces its bandwidth. This results in a significant savings in
satellite costs, but reduc.es the quality of the sigiv.d. However, software improvements have
permitted reductions in bandwidth during tho cvaluation period without any degradation in the
quality of the broadcast.

- 1.
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Television monitors, video cameras, and microphones were also installed in each classmroo.

A copy stand was installed at each of the originating si~cs to transmit ima~ges of paper copies or

small equipment. Figures 2 and 3 illusti-ote the initial configurations of the typical VTI' class-

mocms at the originating and remoze sites, respectively. It should be notfed that pre-existipg

lighting and acoustical conditions; were used. Due to budget limitations, no special effort was

made to design a classroom to accommodate thie video cnrd audio equipment.

Figuro 2. Typical originat~ng classroomn (Source: FGTCLANI'f

Thle Center tbr Naval LAnalyses was tasked by Commanuer, Navald Educition and Training

(CNE-i) to evaluate this system during its first six monthLs of operacion (i-., arch V-)T througfh
September 1989). Section 2 shows the extent to which tbe system wmas used over this period.
The training effectiveness of VIT relative to uraditional method!. of' instruc~ion is examined ill

scctions 3 and 4. Section 5 Focuses on tbe technical ý,-mhlkms exp.-riecwcd duting, tho fli-sl

six imonths. Ill scction 6, 01'e net savings tromn usirg V'71' during ihis 1 )eaod are tabut aled. [He

in din conclusions fronm the study are suanm ý ii ed in se-Ltiol T.
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SECTION 2

SYSTEM UTILIZATION

This section shows how the VTT system has been used during the six-month evaluation
period. Table 1 contains a list of the first 12 courses to be taught via this medium. These
F-schzol-type courses tend to be lecture-oriented with the instructor providing hand-outs and
using slides or transparencies. The key exception was the .50-caliber Machine Gun Maintenance
course that provided some hands-on instruction with the copy stand.

Table 1. VTT courses

Length Number of Originating Number of
Course (in days) convenings site remote sites

Operation Security Planning 2 3 Dam Neck 1
Track Supervisor, Track Force 5 4 Dam Neck 2

Coordinator
Gun Battery Alignment 5 2 Dam Neck 1
Ammunition Administration 5 3 Dam Neck 1 to 3
Advanced Signalman 10 1 Norfolk 2
Advanced Communication Procedures 5 3 Norfolk 1
Command Information and Retention 20 2 Norfolk 1

Counselor/Coordinator (CCCC)
Theatre Nuclear Warfare 2 1 Dam Neck 1
SAS/EAP 3 2 Dam Neck 1
Soviet Signaling Procedurus 3 2 Norfo!k 1 to 2
.50-caliber Machine Gun Maintenance 3 1 Dam Neck 2
Nuclear Weapons Rad. Con. 3 1 Dam Neck 1

The courses rnge in length from 2 to 20 days; the typical course lasted 5 days. During the
evaluation period, each course convened from 1 to 4 times for a total of 25 convenings. The
originating site was either Dam Neck or Norfolk, and the remote sites were typically Charleston
and/or Mayport. Only one convening of one course (i.e., Ammunition Administration) used all
three of the remote sites. For this convening, Dam Neck was the originating site, and Charleston,
Mayport, arid Norfolk were the remote sites.

In addition to using the VTI1 system to conduct Navy course-training, the system also
supported briefings on training exercises, civilian training, and conferences (see table 2). In
contrast to the V'I7 courses, a typical individual used the System for only one day. An event like
the O(ICPM conference lasted three days, but the list of parlicipants was different on each day. As
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a result, this conference was categorized as having 3 convenings lasting one day apiece. Using
this definition, there were 8 convenings involving training exercises, 4 convenings of civilian
training, and 4 convenings of conferencing. For these other uses, all four of the sites were
employed simultaneously in 7 of 16 convenings (44 percent). For course training, four sites were
used in only I of 25 convenings (4 percent).

Table 2. Other uses of VTT system

Length Number of Number of
Use of system (in days) convenings sites

BFIT exercise 1 5 2
CINTEX exercise 1 2 3
FLEETEX exercise 1 1 3
TCCT conference 1 1 2
Office of Civilian Personnel 1 3 4

Management (OCPM) Conference
OCPM training 1 4 4

Table 3 indicates how intensively the network of six classrooms was used on weekdays over
the evaluation period.' On the average weekday, 46.1 percent of the classrooms were in use.
Utilization rates varied substantially across sites, ranging from 28.4 percent at Dam Neck to
72.7 percent at Mayport. The main reason for this variation was the number of classrooms at
each site. The Dam Neck and Charleston sites have much lower utilization rates than Norfolk
and Mayport but twice as many VTT1 classrooms. Thus, the second classroom at a given site was
typically not used. This problem has recently been addressed by eliminating the second class-
rooms at Dam Neck and Charleston and establishing a new site at Newport. Because these
changes took place after the first six months, one should expect higher system utilization during
the next year.

Table 4 provides data on attendance for each type of use. A total of 705 students were
trained in 25 convenings of the 12 V'VF courses iisted in table 1.2 In contrast, the total atten-
dance from other uses of the system was higher (737 persons), but this was achieved using only
16 convenings. The other military uses of the system consisted primarily of Navy training
exercises, and the civilian uses of the system consisted primarily of OC1PM training. The civilian
uý,;es had the highest attendance per convening with an average of 55.1 persons. This was
accolI plished by using all four sites at each of their convcnings, The other military uses had the

next highest atiendance pxer convening, with ma average of 39 persons. Alihoughr they used an

.Cegal holidays aIe cx Wuded lrown the anilyki:.
2. Appwndix A ctr6aýls a dctailed breakdown tl atICIAtzincc by conveniing and site.



average of only 2.3 sites per convening, the other military uses had the highest attendance per
site, with an average of 16.7 persons. The Vi'T courses had the lowest attendance per convening,
with an average of 28.2 students. The relatively low attendance for the average VTT course can
be attributed to the fact that the courses used the fewest number of sites per convening (i.e.,
2.4 sites) and had the lowest attendance per site (i.e., 11.8 students).

Table 3. Classroom utilization rates by site

Proportion of classrooms
Number of in use per weekday

Site classrooms (percent)

Charleston 2 41.3
Dam Neck 2 28.4
Mayport 1 72.7
Norfolk 1 64.4
All sites 6 46.1

Table 4. Attendance by type of use

Other uses
VTT

courses Miitary Civilian

Number of personnel 705.0 351.0 386.0
(excluding instructors)

Number of convenings 25.0 9.0 7.0
Attendance per convening 28.2 39.0 55.1
Sites per convening 2.4 2.3 4.0
Attendance per site 11.8 16.7 13.8

The next two sections of this mcmorandum address the effectiveness of using VTT for
Navy courses. 1 Training effectiveness is examined in section III using course grades as the
measure of effectiveness. Section 4 reports on a survey of VTT students tbt was conducted to
identify specific training deficiencies.

1. The Naval Training System Center (NTSC) was tasked by CNET to provide a separate analysis of
VI-7s, effeciveness in its other military and civilian uses

-7-



SECTION 3

EFFECT OF VTT ON COURSE GRADES

This section employs a regression model to evaluate the relative effectiveness of using VTr in
conducting training for the Navy. Table 5 defines each of the variables in this model. Final course
grades are the dependent variable because they provide a measure of learning effectiveness. The
key independent variable, REMOTE, indicates whether a given student was at a remote or originat-
ing site. Thus, the grades of students at the remote sites are compared to those at the originating
site to determine how effective the VIT method of instruction was, relative to the traditional
method of instruction. Students at the remote sites serve as the test group in the evaluation because.
they could see, hear, and speak with the instructor exclusively through the VTT technology. In
contrast, students in the same room as the instructor (i.e., the originating site) serve as the control
group because they interacted with the instructor without using the VTT technology.

Table 5. Variables in regression model

Variable Definition Source of data

GRADE Final course grade on scale of 100 points Instructor grade sheets

REMOTE 1: student at remote site VTT student background questionnaires
0: student at originating site

NSITES 1: three sites VTT course schedules
0: two sites

SIZE Number of students at all sites VTT status reports

AFQT Percentile score on Armed Forces Enlisted Master Record
Qualification Test

YOS Years of service as of January 1989 Enlisted Master Record

COURSE1 1: Track Supervisor course VTT student background questionnaires
0: otherwise

COURSE2 1 : Advanced Signalman course VTT student background questionnaires
0: otherwise

COURSE3 1: Advanced Communication Procedures VTT student background questionnaires
course

0: otherwise

COURSE4 1 : CCCC course VTT student background questionnaires
0: otherwise

COURSE5 1: Soviet Signaling course VTT student background questionnaires
0: otherwise



Although students at the originating site are the best available control group, they are not a
perfect control group since some of their learning did rely on the VTT technology. F-or example,
when students were speaking at one of the remote sites, students at the originating site had to rely
on the ViT technology hear and see theim. As the number of sites increases, one wculd expect
that the proportion of i tie spent on listening and hearing studcats at the other sites would
increase. The model addresses this issue by controlling for the number of sites, NSITES, in the
regression equation. This variable would also control for difficulties that the instructor might
have in teaching to a larger number of sites and to a larger number of students. The effect of
class size can be quantified separately by including the total number of students, SIZE, in the
equation and observing its effect on the coefficient of NSITES.

Comparing grades of students at the originating site with those of students at remote sites will
not show the relative effectiveness of using the copy stand in communicating visual information.
When an instructor uses a copy stand, students at both types of sites observe the material via their
television monitors. However, when the instructor focuses one of the cameras on a blackboard or
slide screen, students at the originating site observe the material without relying on the, ViT tech-
nology whereas students at the remote sites again rely on the technology via their monitor.

The VTT system was designed to provide actual training rather than to serve as a laboratory
for manipulating variables such as the configuration of the room or type of equipment. There-
fore, the variables used in the regression model were limited to those variables that differed
across classrooms or individuals.

The regression model controls for differences in student mental aptitude and years of
service by including the variables AFQT and YOS. In addition, differences in grading across
courses are captured by the course dummy variables, COURSE! through COURSE5. These
five variables respectively correspond to Track Supoevisor Track Force Coordinator, Advanced
Signalman, Advanced Communication Procedures, CCCC, and Soviet Signaling. The coefficient
of a given dummy variable is an estimate of the difference in grades between that particular
course and the Gun Battery Alignment course.

The sample consists of 356 students from a total of 13 course convenings. The other
12 convenings cannot be used in the regression analysis because either grades were not given or
no students took the course at the originating site. Furthermore, only enlisted personnel are
included in the sample because of the need to control for the AFQT score. 1 Half of the students
in the sample received the training at the originating site, and the other half received the training
at one of the remote sites.

TatIle 6 presents the results from the regression analysis. Controlling for each of the
variables discussed above, grades at the remote sites were 2.4 points lower than grades at the

1. Ut the total population in the first 25 V'Fr convenings, 81.4 percent were enlisted and 18.5 perccnt w,'rc
officers.



originaling site on average. The 2.4-point difference is statistically significant at the 1 percent
level and corresponds to one-third of a standard deviation in the grade measure.

Table 6. Regression results (dependent variable: GRADE)

Coefficient (t-statistic)

Independent Mean Model without Model with
variable (standard deviation) SIZE variable SIZE variable

IntercepW 8 0 .3a 80.9a
(43.9) (36.7)

REMOTE 0.50 -2.4a -2.4a
(0.50) (-3.8) (-3.8)

NSITES 0.44 -2. 2b -1.8
(0.50) (-1.9) (-1.2)

SIZE 31.2 -. 03
(7.9) (-.5)

AFQT 62.2 .15 a .15ý'
(18.1) (7.7) (7.7)

YOS 5.9 .3 4 a .34 a

(4.4) (3.5) (3.4)

COLIRSE1 .33 -2.0 -1.8
(.47) (-1.2) (--1.1)

COURSE2 .06 -3.1 -3.2
(24) (-1.5) (-1.6)

COURSE3 .17 -3. 1b -2.8b

(.37) (-2.3) (-1t9)

COURSE4 .19 -1.7 -1.1
(.39) (--1.2, (---6)

COURSE5 .17 -3. 2a -3. 0b
(.37) (--2.1) (-1.9)

A-square .33 .33

F-statistic 18 .5 a 16.2a

Sample size 356.0 356.0

NOTE Mean and standard deviation of GRADE are C7 2 and 7 2. rospKctrfl.Iy

a Statistcatly significant at h)o 1 porcent love'
h Statt•bcally signIfica4"rit at the 5 porcent Iuovl
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When the total number of sites was increased from two to three, the average grade dropped
2.2 points at both originating and remote sites. In the first six months, there have not been any
graded VT'r courses using three or more remote sites. Whether grades would remain the same or
further deteriorate with an increase from two remote sites to three or more remote sites, remains
an important question for further research.

When the number of students is included as an explanatory variable, it reduces the coeffi-
cient on the number of sites variable from 2.2 to 1.8. This indicates that the increase in class size
explains only 18 percent of the reduction in grades associated with an increase in the number of
sites. Thus class size only partially explains the negative effect on grades of increasing the
number of sites.

The effect of individual-specific variables on course grades is in the anticipated direction.
An increase of one standard deviation from the mean AFQT score (i.e,, from the 62nd to
80th percentile), improved the course grade by 2.7 points on average. Likewise, an increase of
one standard deviation from the mean Navy experience (i.e., from 6 to 10 yers of service), was
associated with a 1.5-point increase in the course grade on average.

The regression results in table 6 are robust. Substituting convening-specific dummy
variables for the course-specific dummy variables leaves the results intact.1  Interacting the
number of sites with whether the student is at the originating or remote sites, confirms that
students at both the originating and remote sites experienced on average the same 2.2-point
reduction when the total number of sites was increased from two to three. 2

From a policy standpoint, the question arises whethei the difference in grades between
originating and remote sites is practically significant. The Navy's VTF Steering Committee has
chosen differences in failure rates as the relevant criterion for measuring "practical signifi-
cance." 3 Students who received final course grades below 70 were classified as failures based
on the school's definition of failure in a typical courn;e.

At the originating site, only 3 of i78 students (1.7 percent) received grades below 70. At
the remote sites, only 4 of 178 (2.2 percent) received grades below 70. Therefore, the diffcrnnce
in grades during tile evaluation period is not "practically significavi' because the difference in
failure rates fetween originating and remote sites is small and statistically insignificant at the
5-percent level.

1. The NSITES variablte must be dropped when using Ltis Slx'cification of the modetl I-caue.- the number
of sites is a linear combination of the convenmrg specific (tlumny variables.
2. Results from these alternaii ve spc •N : atios of n he mthcodl arc d•.'uInmcned In aplpndix I.
3. lihe V'I' Steering Conmnlliit" COIISiSLS Of re rscnta1ives fOI)mn a wide varILty ol Navy oi[zuelIOImtPim

including C(NET i z the tfUlcuoal tLraminiig CommaIInds1.(.
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Failure rates were not affected by differences in grades between sites because the
mean grades at both types of sites were much higher than the minimum passing score of 70.
Controlling for the other factors affecting grades, the mean student grades were 88.4 at the
originating site and 86.0 at the typical remote site. 1 Figure 4 shows the cumulative distributions
of grades for students at the originating and remote sites based on the grade data collected during
the evaluation period. Note that most of the grade distribution lies above the minimum passing
score of 70. If the shapes of these distributions and the average difference between sites are
assumed to be the same for courses with different mean grades, the effects of using VTI in more
difficult courses can be estimated.

100 Site

90 ---- Remote

SOriginating I

70 -

. 60 -
s- -

Q. 40 -
30 -
20 -

10 .

0
50 60 70 80 90 lOG

Course grade

Figure 4. Course grade distributions at originating and remote V'T sites

Figure 5 provides estimates of expected failure rates at originating and remote sites for
different mean grades at the typical remote site. Note that the corresponding mean grade at the
originating site is 2.4 points higher than the hypothetical mean grade at the remote site. During
the evaluation period, the mean grade at the remote site was 86.0. The difference in failure rates
between the originating and remote sites at this point is one-half of a percentage point.

As more difficult courses are selected (i.e., courses with mean grades below 86.0), the
difference in failure rates will increase. If the mean grade falls to 79.0 (i.e., approximately
one standard deviation from the sample mean), the failure rates at the originating and remote
sites increase to 5.1 percent and 10.7 percent, respectively. The difference in failure rates is then

1. The typical remote site is associated with a convening consisting of one originating site and 1.4 remote
sites (i.e., the mean number of sites during the evaluation period).
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5.6 percentage points, which is statistically significant at the 5-percent level. On the other hand,
if less difficult courses are selected (i.e., courses with mean grades above 86.0), there is virtually
no difference in failure rates between sites.

50

Group
--- -- Remote sites

S40 Originating sites

(D 30

~20

10

0
70 75 80 85 90 95 100

Mean grade at remnote site

Figuie 5, Predicted failure rates at originating and remote sites

1failure. grade below 70)

These results suggest that the level of ditlicult) of a course is an irnporant criteria in
selecting those courses best suited for the VI" ioethod of instruction. It should be noted,
however, that the difference in failure rates would decrease if the grades at remote sitcs improve

in the future relative to the grades at originating sites.



SECTION 4

STUDENT SURVEY

This section uses student survey daA tz identify specific areas for improving the effective-
ness of V•7'. On the first day of each convening, background questionnaires were administered
to students at each of the sites. Student responses were used to identify the sailors who were
trained, the site where they received the training, the location of their duty station, and their
travel and bertling arrangements. On the last day of each convening, course questionnaires were
administered to students at each of the sites. Students were asked to evaluate the instructor,
audio-visual aids, tests, homework, instructor-student interaction, and remedial instruction. in
addition, they were asked to indicate their preferences as to method of instruction.1

"The questionnaires were typically administered by the facilitators at each site. Copies of the
forms were mailed to the the point-of-contact at the Fleet Combat Training Center, Atlantic
(FCTCLANT) and then forwarded to CNA for analysis. For each student, data from the
two questionnaires were entered into a VTT data base. Of the students who took a VTT t rse,
95 percent of them returned their course questionnaires. 2 In cases where students did not
complete a background questionnaire but did complete a course questionnaire, most of the
information required for the background questionnaire was obtained from other sources.

Results from the first section of the course questionnaire are contained in tables 7 through
10. For each item, students were asked to choose a number from a scale of I to 5, in which I is
unsatisfactory and 5 is outstanding. In the anadysis, the mean response was calculated for each
item by type of site (i.e., remote versus originating). For a given item, the difference in the mean
response between remote and originating sites is ihen computed and a t-test is performed to
determine whether the difference is statistically significant. The sample sizes for' each item by
type of site and the actual t-statistics are contained in appendix D.

Results from the student evaluation of the instructor are shown in table 7. On each of tie
items, students at the remote sites rated the instructor significantly lower than students at lhe
originating site. The largest difference between sites is on the item "availability of the instructor
for individual assistance outside of class." Although instructors were advised to set aside time
after class to speak with students, the instructors indicated that students at remote sites were less
likely to take advantage of these opportunities than students at the originating site.

1. Appendix C contains copies of the studCnt quCstioniaires.
2 Three convenings accounted for all of the missing data: tLe 1 Lth convening (G hc~ac Nuclear 'W:ulamt),
the 17Lh co•iveniyag (SAS/EAP), manodhe 24th convening (.50-caliber Machie Gun Maintctnance).
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Table 7. Student evaluation of instructor

Mean response (scale 1-5)

Statement Remote Originating Difference

Instructor prepared for class. 4.6 4.9 -. 3

Instructor presented lessons clearly. 4.1 4.7 -. 6

Instructor answered student questions. 4.5 4.9 -. 4

Instructor encouraged class participation. 4.2 4.6 -. 4

Instructor was available for individual 3.1 4.7 -1.6
assistance outside of class.

Instructor treated students fairly. 4.6 4.9 -. 3

NOTE: For each item, the difference is statistically significant at the 1-percent level.

Table 8. Student evaluation of audic-visual aids

Mean response (scale 1-5)

Statement Remote Originating Difference

Video screen was large enough to be seen. 4.0 4.4 -. 4a

Video screen w;s close enough to be seen. 4.3 4.5 -. 2a

Image on video screen was clear. 3.3 4.1 --.8a

Audio transmission was loud enough to 3.8 4.3 -5a

hear instructor's voice.

Audio transmission was claar enough to 3.5 4.3 -8
hear what instructor said.

Graphics/slides/transparGncies on TV 2.7 4.1 -1.4a
were readable.

Television was in working order. 4.3 4.3 .0b

Your microphone was in working order. 4.3 4.5 -,2b

a. DiRf#rufce is statisfically ,ignific.•'t at the I perw- onit level[
D. Lifftortic is not statjsac* 'y signifcant at •tfw 5. p.rcont lovol.
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Table 9. Student evaluation of tests and homework

Mean response (scale 1-5)

Statement Remote Originating Difference

Test questions were cleariy written. 4.4 4.6 -. 2

Test questions were directly related to course. 4.7 4.9 -. 2

Test answers were graded fairly. 4,7 4.9 --.2

Homework •signments were undestar=dable. 4.5 4.7 -. 2

Homework assignments were directly related 4.7 4.9 -. 2
to course.

NOTE: For each item, the diffzrence is •tatistmally significant at the 1-percent tevet.

Tab!8 !0. Student o•,erNI evaluatlon of instructor and COL, rse

Mean response (scale 1-5t

Statement .qemota Originating Difference

Comparison of this instructor tc e;her 3.9 4.5 -. 7
Navy instructors that have taught you in the Das,

Comparison of this course to other Navy courses 3.6 4.4 -. 8
that you have taken in the past

NOTE: For each item, the differer•ce is statistically signLfic•nt at the 1 -percent level.

Table 8 reports student mean responds to the audio-visual aids u:•cd in the tours.::. In
contr',,st to the previous table: it should be noted tN•t students ,qt. the originating site spend le•,s
time using these aids and therefore have less in!mmath)n witll which to judge their effectiveness.
in p•ticular, studem• were asked about •eii ability to hear the instructor through the audio
tnmsmissJon. For students at the originating site, this item was not stdclly ;,pplicable. Howeor,
they might have in.rerred the general quality of the audio trarmmis:•io• from their ability Io hear
ire •;tuqcnts at the remote sites.

Student.+; at the remote s•tes must rely on V'.•'l"s audio-visual aid,,', for most of their in•tmc-
tion. With the exception o2 the last two items (ic., television aria microphone in wolkmg •rdcr),
lhesc studema rated audic.-vismd aids sigr;ificandy lowe• •i•n st',,'dents at the originating :d•e.
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Furthermore, students at the remote sites tended to rate the audio-visual aids lower than other
items in the course evaluation. In table 7, the average response at the remote sites was less
than 4 on only one of six items concerning the instructor (i.e., instructor availability for
individual assistance outside of class). In table 8, the average response was less than 4 on four of
eight items concerning the audio-visual aids. The two lowest-rated items in the evaluation are
related to the quality of the video (i.e., readability of graphics/slides/transparencies on TV and
clarity of image on video screen). The other two items to receive ratings of less than 4 are
related to the quality of the audio (i.e., loudness and clarity of audio transmission).

Results from the students' evaluation of tests and homework are shown in table 9. Al-
though students rated each of these five items significantly lower at the remote sites than the
originating site, the magnitude of the difference between sites is very small (i.e., two-tenths of
one point on a scale of I to 5). Indeed, the difference between sites is smaller on items concern-
ing tests and homework than on items concerning the instructor or audio-visual aids. In addition,
none of the five test/homework items is rated below 4.

Based on the results from tables 7 through 9, the main problem areas were the quality of the
video transmission, the use of the instructor for individual assistance outside of class, and the
quality of the audio transmission. Students' dissatisfaction with these items may have spilled
over to other items and led to general dissatisfaction with the course and instructor. Table 10
demonstrates that students at the remote sites rated both the instructor and the course sig-
nificantly lower than students at the originating site.

"Not surprisingly, table 11 shows that students generally preferred the traditional method of
instruction to V'iT. The proportion of students favoring the traditional method was significantly
lower at the remote sites (64.2 percent) than at the originating site (78.2 percent). 1

Table 11. Student preferences on method of instruction
(percent)

Ouestion: Which method of instruction would you have
preferred for this course?

Method Remote Originating

Traditional 64.2 78.2
Indifferent 27.2 19.5
VTT 8.6 2.3

100.0 100.0

1. In appendix D, tables D-5 and D-6 provide t-statistics and sample sizes, respectively, for statements in
tables 11 through 16.
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Table 12. Student interaction with instrucoor (percent)

Question: Did you talk to the instructor or ask any questions
during the regular hours of this cou~se?

Response Remote Originating

Yes 75.6 92.4

No 24.4 7.6

100.0 100.0

Tjblb 13. Studc.kt evaluatorn of opportunities for interaction
(per ýent)

Question: How ,id VTT affect your opportunities tn talk to the
instrL~ctor or ask questions, as com;ared to traditional methods
Lf inst~uction?

Response Remote Originating

Mo;oe opportunities 1.8 5.6

No ef;cct on opo'r~unities 43.2 79.3

Fewer opportunities 55.0 '5.1

1o0.0 100.0

"Tabi 14. 3tudednt jiso o0 remedial inst.uct'on (percent)

Queston: Did you attend any romedial instructior- periods?

Resý;anae Rewote Orig n:,,tint

Yos 13.4 21.C

No 86.6 78.2

100.0 100.0
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Table 15. Student evaluation of opportunities for remedial
instruction (percent)

Question: Were there adequate opportunities for remedial

instruction outside of the regular class hours of this course?

Response Remote Originating

Yes 41.6 73.2

No 23.4 2.3

Remedial instruction was not 35.0 24.5
necessary for this course -

100.0 100.0

Table 16. Student evaluation of participation at other sites
(percent)

Question: How did the participation of students at other site(s)

affect your learning during this course?

Response Remote Originating

Improved learning 12.2 16.2

No effect on learning 69.6 66.3

Roduced learning 18.2 17.5

1000 100.0

The advantage of using two-way video/audio as opposed to one-way video/audio is that the
fonner permits students at a remote site to interact with the instructor and students at other sites.
Under the traditional method of instruction, such interaction could easily be facilitated by the fact
that the instructor is in the same classroom with all of the studen Although two-way video!
audio technically permits interaction between sites, whether people will fully use this capability
is an important issue. Tables 12 through 16 show the extent to which instructors arnl students
interacted under VTI relative to traditional methlods of instruction. Students at the originating site
interacted with the instructor via the traditional method since the instructor was in the same room.
StuLdents at the remote sites interacted with lth instructor only by means of the VTT system.
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Table 12 reveals that students at the remote sites were less likely to interact with the
instructor than students at the originating site. The proportion of students indicating that they did
not talk to the instructor or ask any questions during the course's regular hours was 24.4 percent
at the remote sites but only 7.6 percent at the originating site, for a difference of 16.8 percentage
points.

Students were asked to assess how VTT affected their opportunities to interact with the
instructor (see table 13). At the originating site, a majority of students (79.3 percent) believed
that V'ITT had no effect on their opportunities to talk to the instructor or ask questions. At the
remote sites, a majority of stiidents (55.0 percent) believed that VTT reduced their opportunities
to interact with the instructor. In sharp contrast, only 15.1 percent of the students at the originat-
ing site believed that VTT reduced their opportunities for interaction, for a difference of
39.9 percentage points between sites.

If students at remote sites are more reluctant than students at the originating site to interact
with the instructor during regular class hours, are they more likely to interact with him outside of
regular class hours when fewer students are using the system? Table 14 shows that this was not
the case in the evaluation period. In fact, students at remote sites (13.4 percent) were even less
likely to attend remedial instruction periods than students at the originating site (21.8 percent).
Table 15 indicates that a majority of students at the originating site (73.2 percent) felt that there
were adequate opportunities for remedial instruction whereas a minority of students at the remote
sites (41.6 percent) expressed that view.

These results suggest that the interaction between the instructor and students at remote sites
needs to be improved. It should be noted that these courses were not specifically designed for
the VTV system. Moreover, there are currently no formal courses to train instructors in using
VTT and no procedures for selecting instructors best suited for this medium. The Naval Training
System Center (NTSC) has completed a literature review that provides valuable information the
Navy could use in redesigning courses and retraining instructors for VTT. 1

Students were asked about how the participation of other students at other sites affected
their learning (see table 16). Although most students at both types of sites believed that it had no
effect, a greater proportion of students at the originating site believed that this participation
improved their learning.

In the previous section, it was shown that increasing the number of sites reduced course
grades. However, the survey data indicates that there were no differences in attitudes betwecen
students who were trained in convenings with two versus thmce sites.

1. See Naval T"lining Systems Center, Video lJeletraining and Video Teleconft'rencing: A Review of t/u'
Literature, Technical Repotn 89-COO9(IX, Drait Versiom, cktol)ber 1989.
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SECTION 5

DOWNTIME

When the transmission is degraded to a large degree or lost altogether, a VTT course must
stop and the time that students must wait for the course to restart is defined as downtime. In this
evaluation, if the incident occurred near the end of the class-day and the class reconvened earlier
on the next day, the system is classified as down but the amotut of downtime is recorded as zero.

"The V717 instructors generally indicated that the training that was missed due to downtime
was later made up so that no training was lost. However, because downtime disrupted training
and caused students to wait for the system to come back up, it could have affected their attitudes
towards the course and the VTr system.

When the system was down, the VIT project manager at the FCTCLANT was responsible
for coordinating the activities required to bring the system back up. In discharging these duties, a
record was maintained of such events in a weekly status report. For each incident, the amount of
downtime was recorded as well as the suspected reason for the failure of the system. These data
are summarized in tables 17 and 18.

Table 17. Reported downtime per class-day

Downtimea Downtime
Month (minutes) Class-days per class-day

March 250 17 14.7
April 45 15 3.0
May 100 25 4.0
June 190 18 10.6
July 214 25 8.6
August 186 26 7.2
September 0 5 0.0

Total 985 131 1.5

a. Downtime counts twice if it affected two courses simultaneously.

T;,ble 17 shows that a total of 985 minutes of downtime (i.e., 16.4 hours) occurred during a
total of 131 class-days, for an average of 7.5 minutes per class-day. The amount ol downtime
varied substattially by month. The greatest amount of downtime per day (14.7 minutes) oc-
curred during 'he first month of operation. A NASA launch of the space shuttle accounted for
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almost half of the March downtime (120 of 250 minutes). At that time, the VTi" system was not
considered a "regular" user of the satellite. Consequently, the V'TT system was "bumped" off the
satellite that it was using arid was forced to find an alternative satellite for its transmission. This
problem was later remedied and subsequent launches of the space shuttle have not accounted for
any downtime.

Table 18. Reasons for downtime

Number Percentage of
Cause of times Minutes total downtime

Equipment problems 15 415 46.1
Bad weather 10 285 31.7
NASA launch 1 120 13.3
Power outage 4 80 8.9

Total 30 900 100.0

a. Downtime counts once if it affec:cd, two courses simultaneously.

The general reasons for downtime are shown in table 18.1 Equipment problems were the
most frequent cause; they accounted for half of the incidents (15 of 30) and 46.1 percent of the
actual downtime. Bad weather was the second-most frequent reason for the system going down.
It accounted for one-third of the incidents (10 of 30) and 31.7 percent of the downtime. In
contrast to land-line cables, satellite broadcasts are affected by inclement weather. This problem
can be alleviated through the use of more powerful satellite dishes at the sites, higher
bandwidths, or software upgrades to the equipment. Given the high costs associated with the
first two optiors, software upgrades by the contracter have been the principal means of address-
ing this problem.

In the evaluation period, downtime occurred rather infrequently, averaging about 1.4 incidents
per course convening (i.e., 34 incidents/25 convenings). Furthermore, the average downtime per
incident was only 29 minutes (i.e., 985 minutes/34 incidents). When the regression model dis-
cussed in section IiI is expanded to include downtime, downtime (however defined) has no
significart effect on course grades. P1ot only was downtime a relatively minor problem during the
first six montlLs but it actually declined. Downtime per class-day was 27 percent lower in the
second quarter of the evaluation period than in the first quarter. 2

1. Slxtific reasons for each incident are shown in appcndix E.
2. Downtime auring die first two quarters of the evaluation period averaged 8.5 and 6.2 minutes per cla.ss-
day, respectively.



SECTION 6

ANALYSIS OF NET SAVINGS

This section examines the Navy's net savings from using VTT, during the first six months.
Gross savings are defined as the travel and per diem that would have been incurred in sending
personnel from the remete sites to the originating site. For the VIT courses, this involved
sending students from Charleston and/or Mayport to either Dam Neck or Norfolk. For the other
uses of the system, the originating site was defined as the site with the most participants.
Because of the close proximity of Dam Neck and Norfolk, their attendance was combined when
selecting the originating site for the other uses.

Table 19 shows that the gross savings from travel and per diem was $278,721. Estimates of
the cost of air travel, ground travel, and per diem were obtained from the comptroller's office at
FCTCLANT. One-half of a day's travel Lime was used in computing the per diem. Daily
per diem is higher for officers and civilians than for enlisted personnel because officers and
civilians usually stay off-base and enlisted personnel generally stay on-base at the Bachelors'
Enlisted Quarters (BEQ). Car rentals were assumed for those staying off-base.

Table 19. Summary of cost analysis

Gross savings in travel
ane per diem (all uses): $278,721

Minus Cost of using VTT system: $210,000

Equals Net savings from ViT: $68,721

Since the instructor's services would have been required trnder both thp, traditional method
and V'IT, the ne cost of using instructors was assumed to be zerv. If V'I were usedl on a much
larger scale, there could be net savings from training the same number of students with fewer
instructors. Alternatively, more students could be trained with r~' same number of irtstnuctors
through the use of multiple remote sites.

The program manager and on-site facilitators performed collateral duties iv aJdition to
VTIr management. Because new billets were not created during this initial six-month IAvriod, the
marginal cost of using their services was assurred to be zero. If V'rT were imptnieried on a
larger scadc, the analysis would need to include the cost of crvahing new bilicts or co•ri•icting 1.Or
the appropriate personnel to manage the VTT system.
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The cost of using VTT was estimated to be the amount budgeted for the six-month period,
$210,000. Net savings were then computed as the difference between between gross savings and
the cost of using VTT. The VTT system generated net savings of $68,721, which translates into
$17,180 per site.

This estimate of net savings applies specifically to the six-month evaluation period. 1 It
should not be used to predict the cost-effectiveness of any future system. The benefits and costs
of VTF are likely to increase as the system expands. Whether the future system will save money
depends largely on the rate at which the system is utilized. Most of the costs of the future system
(including satellite time) will likely be fixed costs that do not vary with system utilization.
Greater dtilizatuon of the system should then increase the benefits by reducing the travel and
per diem of students. A more detailed analysis of the costs and benefits of the future system will
be a subject for further research.

Table 20 shows the division of gross savings by type of use.2 VTT courses used the system
for 136 class-days and generated gross savings of $142,822. In contrast, the other uses employed
the system for only 16 days and generated gross savings of $135,899. Gross savings per day
were $1,050 for VTI' courses and $8,494 for the other uses of the system. The other uses were
more cost-effective than the VTT courses because their convenings were much shorter. The
average length of a convening was 5.4 days for the Vii courses and I day for the other uses.

Table 20. Gross savings by type of use

Other uses
VTT

courses Military Civilian

Number of days in use 136 9 7

Number of convenings 25 9 7

Gross savings $142,822 $58,313 $77,586

Gross savings per day in use $1,050 $6,479 $11,084

Days in use per condening 5.4 1.0 1.0

The contra:tors wcre respxi, Lle for surveying sies, ICmi- ig most o tlt V'Ii' eqiiIImInt inludIIIig Ilh
ic di.,, providing ma.mitcnance, auid proti'urin •stlli _" uflI,.

2. Appe:ndix F provides a breakuown of gros sývin.gs 0y C•onveni'g.
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During this penod, civilian uses accounted for more savings per day than other military
uses. Based on data from seven convenings, civilian uses generated gross savings of $11,084 per
day. In contrast, other military uses generated $6,479 per day based on data from nine conven-
ings. The principal reason for this difference was shown in table 2. The civilian uses averaged
more sites per convening than the other military uses.

Shorter convenings are more cost-effective because they permit more personnel to use tne
system over any given period of time. This principle not only is illustrated in table 20 by
comparing other uses to VTT courses but is also demonstrated by comparing VTr courses of
different length in table 21.1 Two-day courses averaged $1,906 per day in gross savings, and
20-day courses averaged only $525 per day in gross savings. The lower gross savings for the
10-day course relative to the 20-day courses is due to lower attendance at remote sites in the
10-day course rather than course length.

Table 21. Cost avoidance by course length

Course length Number of Gross Gross savings
in days convenings savings per class day

2 4 $15,248 $1,906
3 6 31,462 1,748
5 12 70,906 1,182

10 1 4,214 421
20 2 20,991 525

I. TIle olfficuji cour'qk' lenlglh 1s k't, M ill t00,ht l rUt& c1 than 1 h iacttle . cIu.1r1 lengtth. Iii ostvLi cIll ' Olhcy

,A','ee thI C IItC. I lwcvcr, thw ;XiLtal lAIgth cIAldU I ( ivc Iccji I ,I "ItI r I Le uc I( a h, I ta U d 11)ý, t. 'A ,cck,.
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SECTION 7

CONCLUSIONS AND RECOMMENDATIONS

Course grades were lower, on average, under VTT than under traditional methods of
instruction. The differences in grades was small enough that failure rates were low and did not
differ significantly between the two traning methods. If VIT" were used in courses with much
lower mean grades, failure rates might become much higher under the VTT method than under
the traditional method of instruction. Increasing the number of remote sites from one to two for
a given course also reduced course grades. Whether failure rates would change dramatically with
a further increase in the number of sites is an unresolved question. Further research on this issue
requires convenings of courses that both are graded and use three or more remote sites.

A survey of students identified three main areas of deficiency in the VTT method of
instruction: thc quality of the video, the level of instructor-student interaction, and the quality of
the audio. Improving the quality of the audio and video transmissions is primarily a technical
issue. During the latter part of the evaluation period, efforts were made to improve VI7 by
increasing the size of the television monitors, adding additional microphones for the students,
"using a cordless microphone for the instructor, and incorporating new software in video
compression/decompression. Data should be collected during the next year to determine the
efficacy of these changes.

If instructor-student ;nteraction is to be improved, greater attention needs to be focused on
how instructors are trained in using the VTF method as well as modifying or redesigning course
materials to more effectively fit the medium. The Navy's proposed research latxbratory for VTF
could play an important role in addressing these issues. In particular, it would be very useful to
retrain instructors and change course materials for those instructors and courses that have used
VIT during the first six months. Course grades and surveys of boLh students and instructors
could then assess the relative improvement in VIT training effectiveness from applying the
lessons learned in a laboratory cnvirmunent to an actual teaching environment.

The cost-el foctiveness of VTI will depend upon the extent to which the system is utilized.
During the first six month.s, less than half of all classrooms were used on a typical weckday.
-Bnetits hJiould increase as scheduling improves. hI addition, shorter courses should be selected
with higher throughput at mteltiple remote sites. The "othcr uses" of the svstnci, which generated
a greatcr than proportionate aniount of gross savings, should be expanded given the excess
calpalcity \vithin tile system. Costs also will increase a:." the system xpanids. In the long run,
advanrlccs ill technology should lower costs and impnove the juality 01 the mcediurn. Fltrlher
ci st-.'cIii ol a ly.eswill 1(! h iC(luit'Cd Is additional data t)cumeC available.
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APPENDIX A

VTT COURSE CONVENINGS

During the evaluation period of the Navy's VT77 network, a total of 705 students were trained in
25 convenings of the 12 VTT courses. Tables A-I and A. 2 provide detailed breakdowns of
attendance by convening and site.

Tabl A-1. VTT course convenings (1st quarter)

Numbr of students by site

Course Week Darn Neck Charleston Mayport Norfolk Total

1. Opsec. Plan. 1 Oa 0 9 0 9
2. Track Sup. 2 Oa 13 3 0 16
3. Gun Bat. Align. 2 8a 9 0 0 17
4. Arnmci.Admin. 3 22a 14 13 12. 61
5. Advanced Sig. 4 0 6 8 14 a 28
6. Adv. Com. Proc. 6 0 4 0 14 a 1 P
7. CCCC 8 0 0 17 18a 3Fi
8. Amrno. Admin. 11 26a 28 C 0 t)4
9. Adv. Com. Proc. 13 0 15 0 17a 32
10. Track Sup. 13 16a 3 11 0 30

Total 72 92 61 75 300

a. Indcates c riginating site.

A.- I



Table A-2. VTT course convenings (2nd quart9r)

Number of students by site

Course Week DaM NOcK Charleston Mayport Norfolk Total

11. Th. Nuc. War 14 0a 0 3 0 3
12. SAS/EAP 14 0a 8 0 0 8

13. Soy. Sig. Proc. 15 0 11 9 14a 34
14. Gun Bat. Align. 17 114 0
15. Opsec, Plan. 18 2 0 a 8 0 0 28

16. CCCC 19 0 17 0 20a 37
17, SAS/EAP 19 0d 0 12 0 12

18. Track Sup. 20 19 a 12 3 0 34
19. Opsec. Plan. 21 2 2 a 6 10 0 38

20. Ammo. Admin. 22 2 5 a 13 18 0 56
21. Track Sup. 23 17" 15 13 0 45
22. Soy. Sig. Pro':,. 24 0 9 0 2 0 a 29

23. Adv. Com. Proc. 25 0 9 0 18a 27
24. 50 Cal. MG Maint. 25 0a 8 12 0 20
25, NW Rad. COcr,. 27 Oa 15 0 0 15

Total 114 131 88 72 405

a. Indicates orginating site.

A 2
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APPENDIX B

REGRESSION RE5ULTi FRtOM ATEIRNATIVE SPECIFICATIONS

A regmssion model was used to evaluate the relative effxctiveness ct using VIT in
Navy training courses. "Fables B-i through B-3 document the results from alternative spnecifi-
cations of the model.

Table B-1. Additional varables in alternative specificationsO

Variable Definition Control group

CONV(Q 1: student in ith course convening Sudents in third course convening
0: otherwise

ORIG(/) 1 : student at originating site and Students at originating site when convening
convening has total of j sites has a total of two sites

0: otherwise

REMOFE(k) 1: studert at remote site and Students at originating site when convening
convening has total of k sites has total of two sites

0. otherwise

a. Table 5 contains definitions for those vadables that were also used in the main regression mndel.
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TabWe B-2. Regression results with 1 2 convening-opecific dummy variables
(doiendent variable: GRADF)

I~idependawt Mean Coe",icient
variable (standard deviation) (t. statistic)

Intercept 81.1a

(38.2)
REMOTE .48 -2. 3 a

(.50', (--3.5)

AFQT 62.1 .15S
(1 8.3) 17.6)

YOS 6.0 .33a
(4.4) (3.3)

CONV(5) .06 .3a

(.24) (--3.1)
CONV(6) .04 -1.7

(.20) (-.8)
CONV(7) .09 -3.1

(.2S) (-1 .C)

CON V(9) .07 -5.4a
(.26) (-2.7)

CCNV(10) .08 -6,1a
(.27) (--3,2)

CONV(1 ? , 110 --6.3 a
(.30) (-3.4)

CONV(14) .05 -1,9
(.21) (-.9)

CONV(1 6) .10 -2.1
(.30) (--1. 1)

CONV(18) .10 -4.5b

(.30) (-2.4)
CXNV(21) .12 -S.0a

(.32) (-2.8)
ZONV(22' .08 b

(.2;,)(-2.1)

CONV(23) .06 --3.9 b

(.25) (-.9)

R-&quare .34

F-stat]sxic 11.ý2a

Sample size 341 .0

NOTE: Mean and startdard deviation of GFADE are 87 2 and 7.3, respi..ctvely.

a. Statistk~ally s.igniticarnt at the I poercrit level.
b. alistw.aily significant at the 5 percont level.



Table B-3. Regression results with interaction of site type by number of sites
(dep.Indent variable: GRADE)

Independent Mean Coefficient
variable (standard deviaticn) (t-statistic)

Intercept 80.3a
(43.4)

ORIG(3) .21 -2.2
(.40) (-1.6)

REMOTE(2) .27 -2.4a

(.44) (-2.8)
REMOTE(3) .23 -4. 6a

(.42) (-3.5)
AFQT 62.2 .1 5 a

(18.1) (7.7)
YOS 5.9 .34a

(4.4) (3.4)
COURSE1 .33 -2.0

(.47) (-1.2)
COURSE2 .06 -3.1

(.24) (-1.5)
COURSE3 .17 -3.1b

(.37) (-2.3)
COURSE4 .19 -1.7

(.39) (-1.2)
COURSE5 .17 -3.2b

(.37) (-2.1)

R-square .33

F-statistic 1 6 .6 a

Sample size 356.0

NOTE: Mean and standard deviation of GRADE are 87.2 and 7.2, respectively.

a. Statistically significant at the 1-percent level.
b. Statistically significant at the 5-percent level.

B-3
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APPENDIX C

STUDENT QUESTIONNAIRES

This appendix contains copies of the student questionnaires used in evaluating the Navy's
VTT courses. The questionnaires were developed by CNA based on input from the fleet and
other organizations represented on the Steering Committee.

C-1



BACKGROUND INSTRUCT.ot: Administer this quesionna.e an the

tint day of class and send all questiop.

- QUESTIONNAIRE FOR naires t Dar Neck F.o.C.
__ _VTC STUDENTS A.i ToL Colle. questionnaires and send toVTC ST 'DENTSiffstructo, who wilt forwazrd them.

1. Name 2.SSN - -
F'"r V Las

3. Gender - a. Mal,, 4. Paygrade. -__ 5. Rating 6. Today's date / -/
7l b. Fe±male

7. Course title
El a. Ammo Admin C: g. Comm Procedures
[I b. Gun Batt Align 11 h. CCCC
El c. TADIL-A FORTRCOO El i. intro to HWS
EL d. OPSEC Planning El j. Sub Off Minewar
El e. Advanced SM [] k. Other (specify)
Sf. Soviet Signaling

8. Type of classroom

[l a. Originating where instructor is physically present
Cl b. Remote where instructor is seen on television

9. Location of your class.-oom

El a. FCTCLANT, Dam Neck, VA
El b. FTC, Norfolk, VA
El c. FTC, Mayport, FL
El d. FMWTC, Charleston, SC
El e. Other (specify)

10. City and state of your duty station

11. Name of your command (example: FFG 36)

12. Are you receiving per diem while taking this course?

F1 a. Yes
El b. No

ANswER QL.sTIONS 13 rHRIsOuo 15 ONLY I VOLU ANSWERED YES TO Q(M1Si1ON 12.

13. Type of berthing when taking course

El a. BEQor BOQ
Sb. Commercial hotel or motel
Sc. Other (specify) -

14. Mode of transportation (from city of duty stnron to course)

E a. Air

Sb. Bus
E_ c. Train

EL d. Auto
El e. Othe: (spe fy) ... ..

15. One--way travel time 'n hours (from city of duty stz.non to coure)
VT"C knm i
page I of I
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46 CO RSE NSTRUCTOR: Administrer to students at the entd at 1.,st
clas and send to Dam Neck PO.'.QUESTIONNAIRE c..,,

FACILITATOR: Cofllet questionnaires and scnid to
" FOR VTC STUDENTS instructor, who will forward them.

1. Name 2. SSN
ta ha Lmt

3. Today's date-/ /__

1. Course title

L a. Ammo Admin g. Comm Procedarei
01 b. Gun Batt Align E h. CCCC
Ec. TADIL-A FORTRCOO E i. Intro to HWS
F- d. OPSEC Planning 0 j. Sub Off Minewar
7 e. Advanced SM L L. Other (specify)
1i f. Soviet Signaling

SECTION 1: COURSE EVALUATION

For each of the following statements (Q through 21), check the appropriate box corresponding to a scale
of I (unsatisfactory) *hrough 5 (outstanding). Leave any statements that do not apply to this
course blank

UNSATI'U•ACTOIT OUTSTANDOI.N

INSTRUCTOR 0-50% 5140% 61,0% 81-90% 91.100%

__________U__________OF TlMI OF TIM% Of 11MS OP "ITMS OP tlfl

1. Intstructor prepared for class E El El El El

It. Instr-ictor presented lessons clearly L. El El El El

3. Instructor answered student questions 7l El El El El

4. Instructor encouraged class participadon 7 El E l E
5. Instructor was available for individual assistance outside of class E] El El 1- E]
6. Instructor treated 3tud-ntb fairly El El El El [l

ALurIo-VI5UAL AIDs

7. Video screen was large enough to be seen L El El L- E
i. Video screen wa dose enough to beieen E1 El El E El

9. Image on video sreen was dear E-l El El E l

10. Audio tranrniss~on was loud enough to hear instructor's voice 7l El El El El
11. Audio trans mis.on was clear enough to hear what instructor said El E l ] L-_El

12. Gruphics/Slides/Transparencies on TV were readable El El El E E]
13. relevision was in working order L El E•l .l r-1

14. Your rricrophone was in working urder E E El E_ 7
VTC form 2 (COv F)
page I of1
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UNSATISFACTORY OU1)srC

Trs's/"iohawonx_ _ 0-50% 51-60% (114w% 81-90% 91.100%
OF TIMIk OF O MI Of TIM[ OF TIMI OP T: %IE

15. Test questions were clearly written ] 0 C E .

16. Test questions were directly related to course C--1 C: E

17. Test answers were graded fairly 0 C E] E[ I--

18. Homework assignments were understandable 0 0 0:1 0 7

19. Homework assignments were directly telated to course 0 0 0 0 -

OVEUALL UNSATISFACTORY OUTSTANOUi

20. Comparison of this instructor to other Navy instructors that 1 0 0 0 0
have taught you in the past

21. Comparison of thi3 course to other Navy courses that you have El l D El
taken in the past

SECTION 2. INSTRUCTOR-STUDENT INTERACTION

22. Did you talk to the instructor or ask any questions during the regular hours of this course?

a. Yes
i b. No

23. How did the video tel.-training method of instruction affect your opportunities to talk to the instuctor or ask
quesLions, as compared to traditional methods of instruction?

a. More opportunities
E b. No effect or opportixuties

c. Fewer opportunities

24. Were there adequate orportunities for remedial instruction outside of the regular hours of this course?

Sa. Yes
LI b. No
0 c. Remedial instruction was not necessary for this course.

25. Did you a"td any remedial instruction periods?

0 a. Yes
-] b. No

AN swR QUESTIONS 26 ANO 27 ONLY IF YOU ANSWERED YES TO QVIESTION 25.

262 From whom did you obtain the remedial instruction?

E- a- Instructor wa video tele--training
--j b. Instnictor who was physical!y present i.• same room
E c. Other (specfy)

27. How many hours of remredial rnstraction did you reccive?
'ITC to" 2
nay* 2 ol 3

C ,4



SECTION 3: STUDENT COMMENTS

:8. Which method of instruction would you have preferred for this course?

7 a. Video tele-traiming where instructor is on TV
" b. Traditional mathods of instruction where instructor is physically present in the classroom

c. Indifferent between video tele-training and tradidional methods of instruction

29. How did the participation of students at other site(s) affect your learning during this course?

E1 a. Improved learning
CE b. No effect on learning
0 c. Reduced learning

30. What did you like most about this course?

31. What did you Iike least about this course?

32. Discuss any suggesticas that you have [or improving how video tele-training is used in this course.

V'TC ýom 2
pae 3 ot 3
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APPENDIX D

ADDITIONAL STATISTICS FROM STUDENT COURSE EVALUATIONS

Tables D-1 through D-6 support section 4's discussion of the student evaluation of
Navy VIT, The tables show sample sizes by type of site and actual t-statistics for each item and
for the overall evaluation.

Table D-1. Student evaluation of instructor

Sample size t-statistic for
difference

Statement Remote Originating in means

Instructor prepared for class. 332 316 -6.5

Instructor presented lessons clearly. 332 315 -10.4

Instructor answered student questions. 331 31,4 -6.5

Instructor encouraged class participation. 332 314 -6.8

Instructor was available for individual assistarice 282 312 -15.9
outside of class.

Instructor treafod students fairly. 321 315 -6.3

I). I



7able a-.2. Studeni avaiuation of audio-visual aids

Samnple size t-statisdic foý
diff orance

Statemont Remate, Originatiiug in means

Video screen was large' 9nough tLo be se.-.ri 331 255 --4.0

Video screen was close en o!..-gh to be seeni. 328 257 -3 3

!rnage on vidoo tscreen was c4qart, 331 257 -.

Audio transmission was loue, onoucgh to hear 331 222 -5.9
1.istruc'or'2 vuoCe.

,Audto Iransmisskb1 was -ltear onnugt, to hear 330 219 &
That inistructor said.

Graph ics/sl idesitrar'sparencios on TV 327 249 1.
were readable.

Television was in work~ng order. 330 257 --1.1

Your microphone was in working ord!4r. 32C 236 -1 .5

Table D-3. Student evaluation of tests and homewc.-k

Sample size t-statist~c for
difference

Statement Remote Originating in means

Test. qUestions wora9 clearly written. 290 264 -4.5

"lost questions werc recily related to course. 289 26>4 --5.7

Te-st a,,swnrs were crar. od fairly, 269 259 --.4.3

Hormqnowrx assignments were under stardable 24c, 224 -3. 1

Homaworl( assignmoi~ts were diractly rel-I'Lad 246 22.? -2.8
to coulsq..



Table D-4. Student overall evaluation of V'lT course

Sample size t-statistic for
oifference

Statement Remcte Originating in percent

CD)mparison of thi, instr ucor to other Navy 328 307 -9.8
instructors that have taught you in the past.

C3.mpadison u! this course to other Navy courses 329 307 -11.3

that you havi, 'aken in the past

Table D-5. Student responses to other items on course questionnaire

t-statistic for

Remote Originating difference
St-atemfrnt (percent) (percent) in percent

Preferred traditional metO ,d of instrudtion 64.2 78.2 -3.9

interacted with instr, ictor during regular hours 75.6 92.4 -6.0
of course

Perceived fewer opportunitles to interact with 55.0 15.1 11.5
instructor using Vi-l .:ative to traditional
methods of instructioi,

Attended any remedial instruction periods 13.4 21.8 -2.8

Perceived that opportunities for rcmedial 41.6 73.2 -8.5
instruction were adequate

Peiceived that participation of students at 18.2 17.5 0.2
other si~es reduced own learning
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Table D-6. S -irnpki size for other items~ or, course questionnaire

Prefsmice as to rvethod of insitrufliun 327 3-

lntoiraction wilh ins'.rW'U~fr during regular nqur'3 of court~a 332 1

CDPcorturnites to interart 'with instrucmor using VTT ralativ~ to 1-31 235
Saditional muthods of ,ist~vc'tioni

Ati'cndarice at remedial inmimctiop, r.ricx1s 326 307

Adequacy of opportunities for ~reedaia jilsttuction .129 310

Impaci of participction of students at otheF iites on own learelJi 3q190

D 4
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APPENDiX E

SPECIFIC REASONS FOR DOWNTIME BV INCIDENT

Tables E-1 and E-2 show the arnouwts of, and specific reasons for, downtime in each
convening of the Navy's VTT cour-es during the first six mondis.

1able E-1 Reasons for downtime (Ist quartar)

Conveninr "Downtime
nu.Trber (minutes) Source of problem

"1 1 20 NASA launch delays start
2 30 Bad weather at Darn Neck
2 0a Modem at Mayport
3 40 Satellite dish
4 45 Disk interfa.cing with COOEG
4 1.5 Bad weather at Dam Neck
5 303 Charlestor, audio
6 15 Loose cable ,n CODEC link
7 1n Microphone at Norfolk and switching problems

at Dam Neck
7 10 Power outage at Norfo,
1 60 Bad weather at Mayport

7 & 8 10 Satellite carrier
9 & r, 15 Brown-out
9 & 10 30 Bad weather at Charleston

10 0 a Power outage at Mayport duo to weather
0 10 Bad waather at Mayport

10 90 Bad weather at Mayport

a. Students weru dismitsdd oar!y.

V.



Table E-2. Reasons for downtime (2nd quarter)

Convening Downtime
number (minutes) Source of problem

13 0 Modem at Charleston 1; switched classrooms
14 4 Bad weather at Mayport
15 90 Resister in power supply at Charleston
16 15 Bad weather
16 45 Technical difficulties

16 & 18 30 Bad weather at Charleston
16 45 Power outage at Norfolk
20 16 Bad weather
21 40 Torn plastic cover on earth station
21 25 Audio problems at Charleston and Mayport
21 15 Audio problems at Charleston
22 5 Technical difficulties
23 30 Loose cable on modem at Charleston

F-2



APPENDIX F

COST AVOIDANCE BY SPECIFIC USE



APPENDIX F

COST AVOIDANCE BY SPECIFIC USE

Tables F-i through F-4 support section 6's discussion of the Navy's savings from using
V17, during the first six months. Tables F-I and F-2 show the gross savings from using VTT for
Navy course training. Tables F-3 and F-4 show the gross savings from using WIT for other uses,
such as briefings on training exercises, civilian training, and conferences.

Table F-i. Cost avoidance by course convening (1 ,it quarter)

Convening Number who would "fravel savings Per diem Gross
number have traveled (round-trip) savings savings

1 9 $2,537 $1,444 $3,981
2 16 4,101 466 4,567
3 9 2,349 262 2,611
4 27 7,842 4,118 11,959
5 14 3,286 928 4,214
6 4 996 117 1,113
7 17 3,808 2,388 6,196
8 28 7,728 2,065 9,793
9 15 3,735 437 4,172

10 14 3,379 408 3,787

Total 153 $39,761 $12,633 $52,393
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Table F-2. Cost avoidance by course convening (2nd quarter)

Convening Number who would Travel savings Per diem Gross
number have traveled (round-trip) savings savings

11 3 $757 $206 $963
12 8 2,604 1,738 4,342
13 20 4,755 371 5,126
14 8 2,001 531 2,532
15 8 2,324 863 3,187
16 17 6,390 8,406 14,796
17 12 3,027 824 3,851
18 15 3,840 437 4,277
19 16 4,634 2,483 7,117
20 31 9,181 5,484 14,665
21 28 7,123 1,233 8,356
22 9 2,339 432 2,771
23 9 2,393 679 3,072
24 20 5,245 1,373 6,618
25 15 5,033 3,723 8,756

Total 203 $61,646 $28,783 $90,429

Table F-3. Cost avoidance by other use (1 st quarter)

Number who would Travel savings Per diem Gross
Other use have traveled (round-trip) savings savings

CINTEX 27 $7,561 $3,281 $10,842
FLEETEX 25 5,836 3,038 8,874
OCPM conf. 37 10,441 4,496 14,937
OCPM conf. 22 6,196 2,673 8,869
OCPM conf. 40 11,370 4,860 16,230
OCPM training 17 4,781 2,066 6,847
OCPM training 25 7,000 3,038 10,038
OCPM training 16 4,563 1,944 6,507
OCPM training 35 9,905 4,253 14,158
TCCT conf. 14 3,752 1,701 5,453

Total 258 $71,405 $31,350 $102,755
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Table F-4. Cost avoidance by other use (2nd quarter)

Number who would Travel savings Per diem Gross
Other use have traveled (round-trip) savings savings

BFIT 5 $1,340 $;06 $1,)48
BFIT 13 3,484 1,580 F, .
BFIT 20 5,360 2,430 7,790
BFIT 10 2,680 1,215 3,89!i
BFIT 12 3,I16 1,458 .4,674
CINTEX 24 6,857 2,916 9,773

Total 84 $22,937 $10,207 .J,144
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