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Pat th Signal. Scol -Fort Gordon. at-.

EXECUIVE SMAW

Part I. Implementation of training effectiveness analysis at
the Signal School, Fbort Gordon.

Requirement -The purpose of this study was to evaluate the
effectiveness of a computer assisted instruction (CAI)
system of instruction in comparison to conventional
methods of teaching the typing skills required of
teletypewriter operators at Fort Gordon, Georgia.

The study also focused on an investigation of the
relative costs of each training system, and the
attitudes of the students and instructors towards the
systemw.

Procedure- A new class of 20 MOS-72G10 students was given an
orientation to the course, and an entry typing skills
test on the AN/FGC-20 teletypewriter. Eight students
were then randomly selected from the group and assigned
to the experimental (CA) classroom. The remainder were
taught by existing television tutorial methods
presently in use at Fort Gordon. The CAI group learned
and practiced their skills on the computer, the control
group learned and practiced their skills on the
teletypewriter.

Daily typing progress data was collected on days 4
through 10 of the course. Cn day 11 the experimental
group was moved back onto the teletypewriter for
training in format procedures. Approximately 5 days
after beihg moved all soldiers completed a
questionnaire regarding their opinions on the basic
typing training they had received. The experimental
group was queried about problems in transferring from
the computer to the teletypewriter.

Part 2- Data Analysis

Findings - The null hypothesis of no statistical difference
between the final test scores of the experimental and
the control groups was not rejected. That is, both
treatments are equally effective in teaching typing
skills. Students reported only minor problems in
transferring from the computers to the teletypewriters.
An analysis of the typing scores on the teletype after
the third week showed no significant difference between
the performance of those trained on the teletypes and
those trained on the computer.
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An analysis of the costs associated with both
treatments shows that a substantial amount of money
could be saved by adopting the microcomputer delivery
system. The system should be more dependable, require

*less maintenance and fewer supplies than the existing
teletypewriter classrooms. The microcomputer classroom
would pay for itself in approximately three years.

Ant analysis of student and instructor attitudes towards
both treatments shows that both are regarded
positively. One advantage of the microcomputer system,
noted by both instructors, is that it scores the
student exercises and progress checks thus saving
instructor time, and providing students with immediate
remedial feedback.

Conclusion/ The CAI system compares favorably with the traditional
Recomeen- television tutorial system. It is equally effective,
dations costs less to operate and maintain, and is liked by the

students. The students in the CAI treatment suffer
some setback when initially transferring to the
teletype but overcome this quickly. It is my feeling
that the use of CAI for basic typing training at' Ebrt
Gordon is feasible and desirable. Further applicationsof Ch should be explored ! h ° d
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Background

The U.S. Army Signal School at Fort Gordon, Georgia,
4 teaches basic typing to over 2,000 radio-teletypwriter

operators annually. Presently, students in the 72G and the
72E ?4C6 spend 10 days in learning basic typing using 1950's
vintage teletypewriter equipment that is both expensive to
maintain and operate. An alternative approach to teaching
basic typing would be to use modern, low cost microcomputer
equipment.

The information is important to the Army due to the
instructional problems with, and expense in teaching
keyboarding skills on existing teletype (TIY) equipment.
Presently, students enter with a wide range of skills. In the

* group paced classroom both the quicker learner aid the novice
must practice at the pace set by the instructor. This slows
down the faster learners and creates a pace that is too fast
for the slower learners. An individualized approach should de-
crease the instructional time needed for some of the students
and allow the instructor to spend more time with slower
students who need help or allow for advanced skill
development. This would be a more efficient use of staff
resources. Furthermore, teletype equipment is expensive to
purchase and maintain. If modern, low-cost microcomnputer
equipment can be effectively used in place of actual equipment
there is a possible savings of materials aid maintenance
Costs.

Shuld the microcomputer prove effective in teaching
typing to teletype operators, it is likely that it would be
suitable for teaching keyboard skills in other military

occuatinalspecialties. It is also possible that the
computer could simulate other tasks now trained on the
teletypewriter, such as message format typing, aid precedence.
There are also many other communication courses that teach
basic typing- thtv might find CAI more ef ficient than present
approaches.

Purpose

the purpose of this study was to compare the efficiency
aid effectiveness of a Computer-Assisted Instruction (ChI)
method of teaching keyboarding skills with a traditional
group-paced television tutorial approach.

The questions to be answered by this study are:

1) How does the CAI (experimental) treatment compare to the
traditional treatment (control) with regard to effectiveness?
2) How does the CAI treatment compare to the traditional
treatment with regard to efficiency (costs)?
3) How does the CMI treatment compare to the traditional
treatment with regard to instructor aid student attitudes?
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Evaluation Design

1. In the traditional method, groups of 16 to 20
soldiers are taught in a group-paced clasrom
using instructional videotapes and~ cl.assroom

9., exercises. The soldiers in this group are taught
andi practice on actual teletype equipmenit. This
treatment will be referred to as the Control Group.

2. In the Computer Assisted Instruction Method a group
of 8 soldiers will be taught by computer programs
that will allow for indlividualized work. The
soldiers will work at their own pace, with the
instructor being available to help individuals as
needed. This treatment will be referred to as the
Experimental Group.

The procedures for this study were designed to collect
data, as unobtrusively as possible, that would allow the two
approaches to be ompared with regard to their effectiveness,
their cost, and their acceptance by instructors and students.
All procedures for the conduct of the tests andi the collection
of data were done to minimize any self consciousness or
artificial motivating factors among either the instructors or
students which might influence the test results. Further, to
the extent possible, all data were collected on instruments
presently used in the course. Aptitude data was taken from the
Army Skills Vocational Aptitude Battery (ASVAB) that is
administered to all soldiers upon enlisting.

The typing instructors were briefed on the nature of the
experiment and the procedures to be used in the testing
procedures.

Population description and treatment

The population was 67 soldiers entering MOB 72G level 10,
in four differenrt class groups.

1. Soldiers were randomly assigned to one of the two
instructional groups.

2. Each class was taught in its own best mode:
control groups in the present format, and experimental
groups as individualized instruction. The basic

.5. classroom schedule for both groups remained as close
to the same as possible so that all soldiers were
exposed to instruction for the same number of hours.

3. The treatment period lasted 10 days with the
instruction distributed as follows:

Day 1 - introduction to the course, maintenance
and operation of the AN/FGC-20 teletypewriter. (4 hrs)
Enftry typing skills test.

.~~. ~ ~ ~ * **~2. ,**. *. * *.. .... :v .';
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Days 2 & 3 - Keyboard technique lessons
(instruction and practice on typing)

Days 4-8 - Typing skill building exercises,
performance progress tests given daily.

Days 9 & 10 - Typing skills building and remedial
training. Final performance test given the afternoon
of day 10.

4. At the end of two weeks the typing score of the
two groups were compared on typing speed and accuracy.

5. On day 11 the experimental and control group were
rejoined so that both groups were working on the
teletypewriter. Both student report data and
performance data were collected to examine any transfer
problems of the experimental group to the
teletypewriter.

6. At the end of the third week students in both
treatment groups were given a questionnaire to gather

--*.- their perceptions on the effectiveness of each treat-
ment, and instructors were interviewed to identify
instructional problems.

7. Performance data will be analyzed with an analysis of
covariance using entry typing scores and ASVAB scores as the
covariates. Net Words per Minute (NWM) and error rate
were the dependent measures.

A. Instructional Setting and Monitoring of the Test:

1. P ical Setting: The daily progress tests
-were given in the classrooms where the instruction took

place.

The experimental classroom contained 9 Radio Shack
Model III computers, each with 48K of random access
memory, networked via a Radio Shack tlodel III Network
Controller to a host Radio Shack Model III (48K)
computer. The host computer had two 160K floppy disk
drives. All the lessons and related programs were
distributed by the controller to the student terminals.
A Radio Shack model DMP-400 printer was connected to
the host, and it served any student terminal through
the network. Eight of the nine student stations were
actually used during the evaluation. one station was
available as a beck-up in case of failure, but was not
used.

The control classroom was a large room containing

twenty AN/FGC-20 teletypewriters. Two 25" television

q..
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monitors at the front of the room were connected to a
3/4" videotape player.

2. Materials: The CAI group had both commercially
and locally produced CAI typing lessons. The
commercial lesson were produced by Southwestern
Publishers, Cincinatti, Ohio, and consisted of 30
keyboard lessons and five skill builders contained on
four floppy disks. The locally produced materials
contained practice exercises and skill performance
tests. The materials were produced so that the
experimental group would have the same performance
tests as the control group. Altbough theoretically the
CAI group could work through the lessons at their own
pace, hardware limitations restricted the number of
lessons that could be "on-line" at any one time. The
lessons were made available to the students according
to the schedule presented in appendix D.

The control group had locally produced television
tutorial tapes that presented the instruction in
accordance with the schedule in appendix D. The
instructors would show the videotapes after which the
students would practice the skill on the teletypewriter.
Both groups used the same progress check materials.

The time frame for testing was as follows:

First two weeks of Program of Instruction (basic typing)

Wed Thr Fri blon Tue Wed Thr Fri Mon Tue Wed

entry 1st prog. daily checks final test
typing test check

3. Test monitoring: The tests were administered
by the i9tructional staff. Staff and Faculty
Development Division (SFDD) personnel monitored the
test and conducted exit interviews with soldiers from the
experimental and control group. The instructors kept
daily maintenance and student assistance reports.

B. Instructor Briefing:

Experimental and control group instructors were
informed about the nature of the experiment and data
collection procedures.

C. Collection of Data:

The aim of the project was to collect only that data
which is needed to answer the experimental questions.
Sources of data include existing forms and special forms
generated for the purpose of this study.

* 4
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1. Background Data: This included the student's
ASVA scores in the areas of clerical and general
technical. Initial typing ability was recorded as the
entry typing test adnistered on the Aq/ GC-20.

2. Student Performance Data: Starting on the
4th day of instruction student performance data was
evaluated daily by current methods for the traditional
group using Proqess Check Typi Booklet #201-05C10/D-
B; 580-72e10/G-B. Thintructor recorded the daily
progress for each student, including the gross words
per minute (GWM), Errors and NWM.

3. Student Attitude Data: The Student Attitude
questionnaire in Appendix B-1 & B-2 was administered by
SFDD personnel, not the course instructors (to prevent
possible instructor influence). The questionnaire was
followed by an exit interview.

The questionnaire was administered at the end of
week 3, after the experimental group had a chance to
work on the TrY, as some of the questions relate to
transfer problems frm the microcomputer to the Try.

4. Instructional Cost and Reliability Data: An
attempt was made to evaluate the costs associated with
operating each of the classes with regard to materials

. -and maintenance.

D. SYstems Cost and Reliability of Devices

A procedure for comparing the cost effectiveness
of both treatments in terms of cost was undertaken so
as to include the following factors:

1. Instructor costs (# of students per

instructor)

2. E;quipment maintenance costs

3. Equipment availability costs (back-up
needed)

4. Materials costs

5. Space considerations

_ -5
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II. DISCUSSI- :*iL4

Conduct of the study
The study was conducted between the dates January 25, and

March 14th, 1984. During this time four classes of 72G 10
students participated in the study.

Findns

Entry tests: Sixty-seven (67) soldiers were randomly
assigned to either the experimental group (CAI) or the control
group (traditional), 31 soldiers in the experimental group and 36
soldiers in the control group. The mean entry typing score was
17.26 Net Words per Minute (NWM) for the control group and 19.53
NWM for the experimental group. The difference between the means
of both groups was tested with an Analysis of Variance (ANOVA)
and was not statistically significant (F=l.50, df 1,64; p .05).

Effectiveness: The means (X) and standard deviations (sd)
for, the experimental and control groups are presented below. The
data show that there is no significant difference in exit
performance as a function of the instructional treatment when
entry test scores are not taken into account. NWM scores are
derived from GWM scores adjusted for errors.

Exit test scores (Net Words per Minute, Day 10)

Experimental Group (CAI) X= 33.17 sd- 9.68
Control Croup (TV Tutorial) X= 28.89 sd- 9.40

(F-3.304, df 1,64, p > .05) ** ANOVA sumary tables Appendix A

An analysis of covariance was performed to determine the
percentage of variance in the exit test score that could be
attributed to the student's entry typing test score, the
student's clerical and general technical score on the ASVAB test.
The entry typing test score and ASVAB scores were used as
covariates and the exit test score was the dependent measure.
The analysis presented in Appendix A, Table 9, shows that the
entry typing test score accounted for most of the variance and
was the only significant factor. The ASVAB clerical (CL) score
and the ASVAB general-technical (GT) scores did not account for a
significant amount of the variance. Since complete ASVAB score
data was not available, another analysis of covariance was
performed using the entry typing scores as the covariate and the
day 10 Net Word per Minute typing scores as the criterion
variable (Appendix Table 10). This analysis also shows that the
entry test score explains a significant amount of the variance in
the final test scores (approx 65%). The treatment effect
explains only 1% of the variance, and is not significant. Thus,
there is no significant difference between treatments when the
entry test scores are taken into account.

Analysis of Variance was run on daily performance test
scores between day 4 and day 10. These analyses are presented in
Appendix A, Tables Tw through Eight. They show that early in

6
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the instruction the experimental group was typing faster than the
conltrol group, however, toward the end both groups leveled out

* and were not typing at significantly different rates. These
analyses sbould be viewed with cauticn since later analyses showI that the initial typing test score is a strong covariate with
terminal typing speed. These analyses are not adjusted for the
entry typing test scores. Finally, a multiple regression
analysis was runi to determine if thiere might be an aptitude-
treatment interaction (N]TI) where one instructional method might
be differentially more effective for a student with a high or low
entry typing test score. The results of this analysis showed no
significant interaction effect.

In answer to experimental question number one, this means
that the CAI treatment is equally effective in teaching basic
typing skills to the prospective teletypewriter operators.

Efficiency: If two methods of instruction have similar
effect it becomes important to determine the cost of delivering
the instruction. In this case there were two major differences
between the CAI and the traditional method. The first is that
the television group received their primary instruction from
videotapes played to the group. They then got to practice the
new skills on a teletype machine. in the CAI group the
instruction was delivered by the computer, and the typing skills
were practiced on the computer. The costs of delivering the
instruction include the cost of the instructors, the maintenance
costs of the machinery and the operating costs associated with
expendable materials and instructional media. Each are discussed
below:

1. Instructor costs R# of students per instructor) -

Presently two instructors are assigned to teach a class of
18-20 students by the television tutorial method. This is
convenient because paper grading must be done manually, and a
second instructor must be available to help students while one
instructor grades papers frou the daily progress checks. The ChI
delivery system, however, allows the computer to score the
student progress tests and allows the instructor to spend time
with students having problems. It is the evaulator's opinion,
from observation of both treatments, that the cAi treatment would
allow as much as a 20:1 student/teacher ratio and still allow the
instructor enough time to interact with the students that need
extra help. The study does not suggest that instructors should
be replaced by computers, however, the possible increase in
student teacher ratio means more flexibility in student
enrollment without over-taxing the system. Since student intake
rates can fluctuate widely the flexibility afforded by the cAl
treatment would seem to be an advantage.

2. Equipment maintenance costs -

Data collected on the maintenance costs for the mechanical
teletypewriter equipment over an 8-week period between

7



January 25, 1984 and March 21, 1984 show that in the control
classrom with 20 machines there were 17 repair requests.
Extrapolated for one year this would be 110 repair requests or
5.5 repair requests per machine. The average time for repair was
2.5 hours at a cost of $14.50 per hour for an annual labor cost
of $4,006-00/yr. The parts needed to repair a machine are
estimated to be $375.00 per year, or $7,500. for twenty machines.
The total cost of maintenance is $11,506 or $575.00 per machine.
The initial. purchase price of the AN/FGC 20 teletypwriters was
$2,180.00 each, so the annual maintenance costs are approximately
26% of the cost of the machine. This cost included "on-site"
maintenance.

There are other factors to be taken into consideration with
regard to equipment maintenance on the teletypewiters. The
AN/PGC-20 is a 1950's vintage machines and is no longer being
produced. This means that parts will become more scarce, and
expensive with time.

The present microcomputer system consists of 12 pieces of
equipment to serve 9 student stations. This includes the host
computer, the network device, the printer, and 9 student
terminals. The system cost $13,000, or $1,444. per student
station. A single network is capable of serving 16 student
terminals. Adding more terminals to the system lowers the cost of
the individual student station to $1,140. since the extra stations
use the same host, network, and printer. There is presently a
maintenance contract on the system to cover the cost of parts and
labor to repair any component. In spite of the fact
that there was no direct expense associated with failure of
microcomputer equipment during the period of the study, the cost
of the maintenance contract must be considered in comparing the
cost of maintenance on the computers to the teletypewriters.
The cost of this contract is $1,250., or $138. per student
station per year. This represents an annual maintenance cost of
9.6% of the cost of the machine. This maintenance requires that
the machines be returned to a local dealer (off-site).

In consideration of the fact that the initial purchase price
of the microcomputer equipment is lower, and the percentage spent
on maintenance is lower, the computer system is a more efficient
delivery system with regard to maintenance costs. A 20-station
microcomputer system could save as much as $8,750. per year in
maintenance costs alone over a 20-teletypewriter classroom.

3) Back-up Equipment Costs

Cne problem with the above figures is that they do not show
the effect of down-time on instruction. When the soldiers are in
a training situation for a limited time it is not desirable to
delay their instruction because of a faulty piece of equipment.
This means that there must be back-up equipment. Cne way to
solve this problem is to purchase enough extra equipment so that
there is a back-up when needed. Maintenance statistics on the
AN/FGC 20's show that approximately 10% of the equipment is

8
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. unalable for use at any particular time. In a classroom of 20
machines this would mean having a back-up of two machines at a
cost of $4.,360. There is not enough data to know the failure
rate of the mic system, however, we can compare the
systems by projecting the same 10% rate of failure. Since there
are more different pieces of equipment, back up would have to
include an extra host, network, printer, and two student
terminals. The cost of the back-up equipment would be
approximately $4,890. This cost is comparable to the cost of
back-up teletype equipdent.

4. Materials costs

Another expense in instruction is the expense associated
with expendable materials. The teletypewriters use ribbons and
paper, and the videotapes have to be replaced periodically. In
the CAI classroom supplies include printer paper, printer ribbons,
and floppy disks. The cost per student in the teletypewriter
treatment is approximately $4.00, and in the CAI treatment is
$2.00. This adds up to a $2,050 savings in the CAI course over
the period of one year (assuming a weekly input of 20 soldiers.)

5. Space (needed per learning station)

The physical space taken up by a microcomputer station and
a teletype machine are comparable. However, a classroom with 40
teletypes is very noisy, while a classroom with 40 computer
terminals is very quiet. This means that more terminals can be
placed together without disrupting the students. Furthermore,
since the instruction is individualized there is no problem with
the student having to hear the instructor, or see a television
monitor in the front of the roci .

In summary, the microcomputer proves to be a more efficient
delivery system when the above factors are taken into consideration.

Student and Instructor Acceptance:

The student attitude questionnaires are very positive for
both instructional treatments as shown in the response summaries
(see APMIX Bl and B2 for the response summaries).

The most negative comment for the microcomputer treatment
seemed to be boredom after day 6, since most of the students had
been through all the materials by that day. The students
expressed the fact that they enjoyed working with the
microcomputers, and working at their own pace, but they wish that
they bad more varied materials. Part of the problem may be due
to an equipment limitation that only allows a portion of the
instruction to be an line at any one time. Since the instructors
must make lessons available for the slower learners, the faster

: -learners can not move on as quickly as they would like to. This
leads to boredom. Student responses to questions about transfer

9
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problems from the computer to the teletypewriter indicate that
there is an initial transfer problem moving to the teletype
keyboard, but this is only temporary. In order to test for a
transfer problem the scores for both groups on a format typing
test, given on the teletype at the end of the third week of
instruction, were compared for both groups. A "T" test shows
that students who learned on the computer did as well as those
who learned on the teletype (see Appendix A, Table 11).

The most negative comments for the control treatment were
directed toward the talent in the videotapes, but on the whole
the students felt that they were acceptable and effective.

The instructors in the experimental group felt that the
treatment was very effective and that the materials worked quite

" well (after correcting an initial programming problem). They
felt that the instructional time spent in typing might be reduced
by as much as three days, and that the microcomputer could
possibly be used to allow those students typing at fairly high
speeds to advance individually to lessons on precedence and
format typing (advanced topics).

331 E
321
311 E- E-- E111X
30100

281 0-*E '.. C"_
A'W 271 E - C-C
net 261 - OP C
words 251 X C
per 241
min. 231 /

221 /
211 C
201
191IE,' E - experimental group
18 IX C =control group

*171C X - mean score both groups
1 2 3 4 5 6 7 8 9 10

Day of Traiing

FIGLJE 1, Plot of daily progress scores for both groups
a

The observation that the instructional treatments might be
4shortened is supported by the data from the daily progress test
• as shown in Figure 1 above. As Figure 1 shows, there is no

significant gain after day 7 for either group. A visual
inspection of the data shows that only 6 (10%) students that had
not reached the acceptable typing speed by day 7 reached it after
3 additional days of instruction.

10-. 
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-The instructors in the control situation seemed bored with
* the videotapes, and it is possible that some of their attitudes

towards the tapes were reflected in the student cunments. They
seemed to feel that the biggest plus of the CAI treatment would

' be the automatic grading of student progress and performance
tests.

In summary, the results show that the student and instructor
attitudes are generally positive for both instructional
treatments. In both cases the instruction is "canned" so that
the instructors are more in the role of facilitators and
evaluators than in presenting new information. Since the skill
of typing involves great amounts of student practice this seems
an appropriate role. Furthermore, the computer allows for a
detailed analysis of student errors and prescription for
corrective practice exercises, something that the instructors
can not do.

V. SLHAR/ CONCLIION:

t ears that when adjusted for initial typing try
scores, the two treatments id the study are equally effective in
teaching typing skills. Of interest in this study was the
possibility of a more efficient instructional treatment when time
and instructor resources are considered. One way of effecting an
ecoomy in instruction is to reduce the costs associated with
delivering it. It this regard the microcomputer classroom is
superior to the teletypewriter classroom. Extrapolating the cost
figures for a class of 20 to the total number of students in
the basic typing course at one time (40), the annual savings in
maintenance and supplies costs could amount to as much as
$25, 000 annually.

The CAI equipment needed to effect such a saving would
include 4 network systems of 10 terminals each, plus a back-up
system consisting of one bost, one printer, one network
controller, and 4 student terminals. The total cost of the
initial installation would be approximately $65,000. including
the backup equipment and the first year's maintenance agreement
($59,000 equipment and $6,000 maintenance). Therefore the CAI
system would pay for itself in approximately three years. These
figures are based on the assumption that the instructor student
ratio stays the same as it is presently. Even greater savings
would be realized in a situation of increased student load as
would be the case during mobilization.

Another question of interest is how well the skills taught
on the microcomputer transfer to the teletypewriter. The
teletypewriter keyboard is different from the microcomputer

. keyboard, and it has a different tactile feel. This question wasaddressed in this study by asking the students in the attitude
questionnaire about transfer problems and by comparing the
groups test on the teletypewriters one week after they had
transferred from the microcomputers. All the students mentioned
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som degree of transfer problem, but stated that it lasted only a
few days. A "r test of performance on the teletype given on
week after transferring onto the machines shows no significant
difference between the typing scores of those soldiers who
learned on the computers and those who learned on the old
teletypewriters.

Thi finding leads to the speculation that other ommuni-
cations specialist tasks could be trained on the microter.
For example, the typing of format messages. Cut of the 6-week
training course for 72G 10 MO, it might be possible to reduce
time on the teletype to one week, given at the aid of the course,
to familiarize the soldiers with that piece of equipment. This
might also be useful with other MOS's (eg., 72E). The reduction
of time on the teletype would lead to further savirgs in
maintenance costs.

The data implies that the basic typing oumponent of the
course could be reduced in length by 3 days (in either treat-
ment). This suggestion should be carefully reviewed, however, as
the data indicates that it will increase turnbacks by 10% (those
who were not passing on day 7 that did pass on day 10). The
problem of student boredum in the CAl treatment must also be
addressed. Cne possible cause of this boredom is that the faster
learners must wait on the slower learners because the machinery
can not make all the lessons available at one time. This is due
to hardware limitations and can be solved in a number of ways.
One way would be to use a '"hard disk" in conjunction with the host
machine. This would increase storage and enable all lessons to be
available at all times. Another way would be to have different
levels of lessons an different networks. A student would move to
a terminal on a higher level network when finishing all the
lessons on a lower level network. Of the two alternatives the
hard disk would be more costly but easier to manage.

With regard to predicting how well a soldier will do in the
course, the data shows that the single best predictor is the
entry typing test score. The correlation between the entry test
aind the exit test score is .80 . Those who type faster ccming
in are the fastest going out. Neither the CAI treatment nor the
television tutorial on the teletypes seems differentially better

jfor the slow or fast typist.

Instructor attitude toward the treatment seems favorable
toward the CAI treatment. Instructors in the Army do not
complain about their assignments (at least not to project

. evaluators), so I could not say that the CAI instructors were any
more or less happy with their assignments. However, the computer
takes a lot of the drudgery out of teaching typing. It allows
the students to work at their own pace, and it individually
corrects the students typing exercises and gives them feedback in
the form of a detailed error analysis. The computer assisted
instruction is also capable of providing appropriate remedial
instruction based on the type of mistakes the learner is making.
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he computer saves a great deal of the instructor's time and
eliminates possible errors in grading student papers by scoring
daily progress checks and recording the scores on the computer's
printer. This savings in time allows the instructor more time to
observe the students while they work, and to make helpful
suggestions. one frequent comment regarding the CAI classroom
was that the students enjoyed the relaxed atmosphere and the
quiet as compared to the teletype classroom.

Finally, the CAI approach allows a student who has been
called out of the classroom for other reasons to easily make up a
missed lesson. This is more difficult in the group paced
television tutorial treatment.

IV. RPOMENATIS:

The CAI treatment was successful in that the instruction was
equally effective with the method that used teletype equipment,
and that it has the potential to substantially reduce costs
associated with delivering instruction. Favorable student and
instructor attitudes suggest that the CAI delivery system be
tried and evaluated with regard to its ability to deliver

Sinstruction associated with other communications skills.

-
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APPENDIX A

A...,VA SEDNT pERFORMANCE SU4ARy TABLES

(unadjusted means net words per minute)

TABLE ON

CRITERION VARIABLE Entry typing test score
BROKEN4 DWN BY Group

VARIABLE CODE MEAN STD. DEV. N VALUE LABEL

FOR EbNTIRE POPULATION 18.308 7.483 65

Control I. 17.257 7.386 35
Experimental 2. 19.533 7.533 30

'TVAL CASES = 67
MISSING CASES = 2 OR 3.0 PCT.

ANLYSIS OF VARIANCE

SOURCE D.F. SM OF SQRS MEAN SQUARE F RATIO F PROB.

. BETWEEN GROUPS 1 83.69 83.69 1.506 .224
WITHIN GROUPS 63 350Q.15 55.56

TOTAL 64 3583.85

TABLE TWO

CRITERICN VARIABLE Net Words per Minute, Day 4
BFU DOW BY Group

VARIABLE CODE MEAN STD. DEV. N VALUJE LABEL

FOR NTIRE POPULATION 24.688 10.619 64

* Control 1. 21.667 10.228 33
Experimental 2. 27.903 10.222 31

TOA CASES - 67

MISSING CASES = 3 OR 4.5 PCT.

ANALYSIS OF VARIANCE

SOURCE D.F. 511 OF SQRS t-AN SQUARE F RATIO F PROB.

BE'IWEEI GRUPS 1 621.71 621.71 5.947 .018WITHIN GRUP 62 6482.04 104.55

TOT 63 7103.75

.15
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TABLE THREE ,..*.

CRITERION VARIABLE Net Words per Minute, Day 5
BROKEN DOWN BY Group

VARIABLE CODE MEAN STD. EV. N VALUE LABEL

FOR ENTIRE POPULATION 26.484 10. 251 64

Control 1. 25.000 10.097 34
Experimental 2. 28.167 10.333 30

TIOTAL CASES = 67
MISSING CASES = 3 OR 4.5 PCT.

ANA~LYSIS OF VARIANCE

SOURCE D.F. S4M OF SQPS MEAN SQ1ARE F PATIO F PB.

BETWENGIJ*W" 1 159.82 159.82 1.534 .220
WITHIN GROPS 62 6460.17 104.20

TOTAL 63 6619.98

TABLE FUM

CRITERICN VARIABLE Net Words per Minute, Day 6
.BF4 DOWN BY Group

VARIABLE CODE MEAN STD. DEV. N VALUE LABEL

FOR ENTIRE POPULATION 28.185 10.549 65

Control 1. 26.343 9.777 35
Experimental 2. 30.333 11•164 30

71DkL CASES - 67
MISSING CASES - 2 OR 3.0 PC.

ANILYSIS OF VARIANCE

SOURCE D.F. SL1M C SQRS MEAN SJARE F PATIO F PROS.

BEIWEE GROUPS 1 257.23 257.23 2.361 .129
WITHIN GRJPS 63 6864.55 108.96

TOTAL 64 7121.78
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TABLE FIVE

CRITERION VARIABLE Net Words per Minute, Day 7
BR01I DOWN BY Group

VARIABLE CODE MEAN STD. DEV. N VALUE LABEL

FOR NTIRE POPUIATION 29.182 9.517 66

Control 1. 27.417 9.141 36
Experimental 2. 31.300 9.678 30

TOTAL CASES = 67
MISSING CASES = 1 OR 1.5 PCT.

ANALYSIS OF VARIANCE

SOURCE D.F. S1M OF SQRS MEAN SQUARE F RATIO F PROB.

BEIWEEN GROJPS 1 246.77 246.77 2.800 .099
WITHIN GROUPS 64 5641.05 88.14

TOTAL 65 5887.82

TABLE SIX

CRITERION VARIABLE Net Words per Minute, Day 8

BRKE' DOWN BY Group

VARIABLE CODE MEAN STD. DEV. N VALUE LABEL

FOR ENTIRE POPULATION 28.903 9.762 62

Control 1. 26.667 9.366 33
Experimental 2. 31.448 9.734 29

TOTAL CASES = 67

MISSING CASES = 5 OR 7.5 PCT.

ANALYSIS OF VARIANCE

SOURCE D.F. SULI OF SQRS MEAN SQUARE F RATIO F PROB.

BEIWEEN GRO PS 1 352.91 352.91 3.878 .054
WITHIN GROIPS 60 5460.51 91.01

TOTAL 61 5813.42
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TABLE SEVEN

CRITERION VARIABLE Net Words per Minute, Day 9
BROKE 1 DOWN BY Group

VARIABLE CODE MEAN STD. DEV. N VALJUE LABEL

FOR ENTIRE POPULATION 28.578 8.894 64

Control 1. 26.206 7.804 34
Experimental 2. 31.267 9.406 30

TOTAL CASES = 67

MISSING CASES = 3 OR 4.5 PCT.

ANALYSIS OF VARIANCE

SOURCE D.F. SUM OF SQRS MEAN SQUARE F RATIO F PROB.

BETWEEN GROJPS 1 408.18 408.18 5.531 .022
WITHIN GROUPS 62 4575.43 73.80

TOTAL 63 4983.61

TABLE EI(HT

CRITERION VARIABLE Net Words per Minute, Day 10
BROKEN MIWN BY Group

VARIABLE CODE MEAN SD. DEV. N VALUE LABEL

FOR ENTIRE POULATION 30.833 9.687 66

Control 1. 28.889 9.395 36
Experimental 2. 33.167 9.667 30

TOTAL CASES = 67
MISSING CASES = 1 OR 1.5 PCT.

ANALYSIS OF VARIANCE

SOURCE D.F. SUM OF SQRS MEAN SQUARE F RATIO F PROB.

BED, J GROXJPS 1 299.44 299.44 3.304 .074
WITHIN GRC UOS 64 5799.72 90.62

TOTAL 65 6099.17

18
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TABLE NINE

• *A ANALYSIS OF COVARIANCE ******
Criterion Variable - Net Words per Minute, Day 10
By Group
With Covariates - Entry typing score (ESCORE), ASVAB Clerical score (CL),

ASVAB General Technical score (GT)

SUM OF MEAN SIGNIF
SOURCE OF VARIATION SQUARES DF SQUARE F OF F

COVARIATES 1736.902 3 578.967 10.703 .001
ESCORE 1490.535 1 1490.535 27.556 .001
CL 12.401 1 12.401 .229 .636
GIs 100.754 1 100. 754 1.863 .184

MAIN EFFECTS 61.686 1 61.686 1.140 .295

GRP 61.686 1 61.686 1.140 .295

EXPLAINED 1798.589 4 449.647 8.313 .001

RES!,ThJAL 1406.379 26 54.092

TOTAL 3204.968 30 106.832

•* MULTIPLE CLASSIFICATION ANALYSIS **

GRAND MEAN = 32.03 ADJUSTED FOR
ADJUSTED FOR INDEPENDENTS

U"AJVSTtD IDEPED&S + COVARIATES
VARIABLE + CATEGORY N DEV"N E7A DEV"N BETA DEV"N BETA

GRP
Control 17 -1.39 -1.31
Experimental 14 1.68 1.60

.15 .14

- MULTIPLE R SQUARED .561; MULTIPLE R .749

S ~ Note: On the basis of this analysis CL and Gr scores were removed from
further consideration as predictors of performance.

S1

"d
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TABLE TER

****** ANALYSIS OF COVARIANCE ***

Net Words per Minute, Day 10
BY GRP
WITH Entry typing test score (ESCORE) as a covariate

SUh CF MEAN SIGNIF
SOURCE OF VARIATIC SQUARES DF SQUARE F OF F

COVARIATES 3592.347 1 3592.347 104.509 .001
ESCORE 3592.347 1 3592.347 104.509 .001

MAIN EFTECTS 50.297 1 50.297 1.463 .231
GRP 50.297 1 50.297 1.463 .231

EXPtLAINED 3924.205 2 1962.102 57.082 .001

RESIDIXA 2096.780 61 34.373

TOTAL 6020.984 63 95.571

1ian scores adjusted for Entry Typing Scores:

Control 30.72 Net Words per Minute
Experimental 33.63 Net Words per Minute

The Null Hypothesis can not be rejected at alpha - .05

TABLE ELEV

T-TEST FCR DIFFERENCES IN THIRD WEEK TELETYPE SCORES

EXPERIMETAL N - 26 MEAN - 22.769 ST.DEV. - 4.00

Cb N - 36 MEAN - 21.917 ST.DEV. - 5.07

APPROX. EEGREES OF FREEDOM - 59

TEST OF 1 Nk.L HYPOTHESIS THAT THE MEAN OF EXPERIMENAL GROUP
EQUALS THE MEAN OF IHE CONTRL GROUP

T - .739

The probability is .4629
The null hypothesis can not be rejected at alpha - 0.05

Note: These are format typing speed scores, not straight text
typing as tested in former typing performance tests.
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S1UDT ATTITUIE (U'ESTIC, E SLIt9

Experimental Grou Frequency reported
in percent of those

Read each of the following questions responding (rounded)
carefully and circle the response
that best describes your feelings. SD D N A SA

1. The classroom was comfortable 0 3 3 59 34

2. I enjoyed using the computer 0 3 0 30 67

3. I had trouble learning to use
the computer 47 43 3 3 3

4. I had no trouble typing on the TrY
after using the computer 6 40 23 20 10

5. The computer often broke down 53 40 3 3 0

6. The cunputer screen (monitor) was hard
to read. 57 43 0 0 0

7. I got the help I needed from my
instructor 3 0 3 37 57

8. Outside duties interfered with my class 47 37 13 3 0

9. I found the instruction to be boring 10 37 30 20 3

10. The canputer screen hurt my eyes 33 50 13 3 0

11. The instructions for using the cunputer
were hard to follow 73 27 0 0 0

N- 30
12. Have you ever used a caputer before for any reason?

(yes) 58% (no) 42%

13. Explain in your own words: what are the good and bad points of this
method of teaching typing? How could it be improved?

21



APPEN4DIX B-2

SIUDENT ATTITUDE QUESTIONNAIRE SLH4ARY

Control group
SCFrequency reported

in percent of those
Read each of the following questions responding (rounded)
carefully and circle the response
that best describes your feelings. SD D N A Sk

1. The classrom was comfortable 0 0 14 78 8

2. I enjoyed using the TTY 0 11 28 47 14

* 3. I had trouble learning to use
the TrY 33 48 3 17 0

4. I had no trouble typing on the TTY
after learning the keyboard 0 11 17 58 14

5. The TY often broke down 6 46 9 20 20

: 6. The television screen was hard
to see 15 68 18 0 0

7. 1 got the help I needed frarn my'
instructor 0 0 6 53 42

8. Outside duties interfered with my class 15 59 12 5 10

9. I found the instruction to be boring 8 19 33 31 8

10. The instructions for using the TrY
were hard to follow 33 58 10 0 0

N- 36
11. Have you ever used a TrY before for any reason?

(yes) 6% (no) 94%

12. Explain in your own words: what are the good and bad points of this
method of teaching typing? kiow could it be inproved?

(see content summary sheets that follow)

4.2

4.
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Experimental Group - Cament Smary

"I found it easier to type on the compuler. it improved my typing
greatly. The bad point is that I had trouble typing on the TrY after
the computer."

"I believe it is alot easier to type on the computer keyboard, and can
learn form the programs you type. There's something interesting about
a machine responding to you when you do good or bad. I believe the
method should be used for other types of courses also. We had one test
lesson on there, and it's already helped me prepare for .y next class.
The only thing that would make the class alot more interesting would
be to have the 8 bours of typing. broken up: either different
paragrapiw, or maybe some verbal lessons in between. - It's hard to keep
your concentration with so much repetition."

"I loved its better, equipment. The program was boring because it was
too repetitive, but if there. was greater variation, it would be
excellentl I. think they should put the computers to a much larger use,
for example, self-paced classes on procedures and classification, and
so on."

"I believe that it could be improved by putting more paragraphs in for
paragraph practice. Typing the same paragraphs all day was hard. If
that was changed, I would have marked box 9 "d". Other than that, I
found the TRS-80's to be a good learning tool."

"Computers are better to type on than the TTY. I have learned to
z• ; type. ,

"Good points: machine is quiet, easier to use than the TIY, and more
relaxing. The software programs were good for practice. Course was
great and I didn't want to leave. Once you get past the SHIFT key
differences, then the TrY is all right to use."

'"Good points: you work at your own pace, in a more relaxed atmosphere.
Can't think of any way to improve it."

"Computer allowed you to move at your own pace; it was easier to type
on, and quieter. I learned to type on it and would like o continuework on it, step by step. We need to know the ITY, but the computer is
more up to date."

. "It's easier to type on the computer than on the TTY, but more
interesting programs might be helpful. I thought it was a great class
and wish we could stay in here for the entire six .weeks. The ITY we'll
probably be using in the field is more like the computer."

"Improved typing on the micro. The micro class is better because all
lessons and instructions are right there: you can see your mistakes. I
enjoyed it. The whole course should use the computers."

"Improvement: needed to type format instead of paragraphs; didn't have
to wait long for the test results; class was more relaxed and it was

* 23
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easier to type.

"I didn't like the TrYs, I liked typing on the oamputers because it's
modern. A more paragraph practice."

'*1he method would save the government alot of money. They hardly break
down. I think it could be improved by having more programs to run."

"This method kind of messes you up when you get on the TIY because you
have to learn the keyboard all over again But the class is alot
better than the TrY class."

'"Th dCopte is good for building typing speed, but the transition
from the TRS-8 to the TrY was a little hard. more programs used would
improve the course."

'*e good point is that it taught me not to look at the keys and also
lets individuals work at their own pace. There weren't enough program
to practice, and after awhile I got bored typing the same thing."

"Pricr typists should be advanced through the course...A good way to
learn how to type - the computer instructions did a good jWb" (2 yrs
of prior high school typing)

"Computer flashed mistakes immediately so that you didn't learn bad
habits. Lmsons were well prepared and advanced at a comfortable
rate. Could improve the course by making more challenging programs." (l
semster high schoo typing)

'This method is great for those who have to learn keyboard typing and
for those who need to increase speed. It is difficult to switch from
the omputer to the teletype due to some characters being in other
locations on the keyboard and the touch system being different. The
TrY slows you down. Overall, my computer class was enjoyable, both
the instructors and the method."

"One good point is that you can go at your own pace and learn from your
mistakes yourself."

"I think we spent too much time on paragraphs and should have spent
more time on lessons. I think format lines could be taught in the
second half of the course. I had problems getting adjusted to the
teletype in upper case, and I think there should be a period of a few
days (of no format typing) where you can adjust to per cae instead
of being tossed ini"

"Operation was easy, instructions were easy, and using the monitor
made things less tedious."

"It could be improved by not just typing all day. We could do other
things also."

24
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* 2" "More time needs to be spart with the people who have never typed

before. A little bit of instructor input would help greatly. Moving
back to the TTY slowed my speed down to what it originally was the
first day."

"I felt that on the TS-80 we were on our own too much." I had 1 year
of typing in the 12th grade.

"I thought the cmputer was fun to work with"

"Helps you advance at your own pace.

"I feel very strongly that the military should train the student on
the equipuent they will saneday be working with (UGC-74 teletype)."

"Add a variety of programs"

25
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Control Group-Coment Summary

"'adching mehdlogy was good. Mr. Steve was helpful, but boring to
typists. If you're going to be using the TrY, you should learn to type
on it, as cpposed to the regular typewriter."

"Mr. Steve was kind of slow; I didn't need the keyboard introduction.
I think it was a pretty good class."

'3ood points: instructors were good and kept you motivated, and tapes
were funny but interesting. Bad points: tapes were too long."

"I feel that the method used is a very good one. I feel that it
doesn't have any bad points about it at all. This method should be
continued to be used."

"Shorter course in typing. I now feel confident on the TrY. The tapes
helped out, but were too slow."

"Good point: you're learning on a machine you'll actually be using in
the Comm. Center. Need to improve maintenance on the machines; minor
things, like breakdowns, added up."

"Teaching methods good. Less time consuming using tapes than

conventional".

"Separate typists from non-typists into 2 classes. Tapes were boring."

"Vet rid of Mr. Steve and let the instructor teach. The TrY is hard to
type on, and slow."

* "Music on the Mr. Steve tapes was boring. The tapes are well done."

"I feel that this method of teaching is very effective. I had never
touched a typewriter in my life before entering this course, and now I
am very confident in my typing skills. But the equipment can be
improved. I believe that it would be found that typing scores depend
heavily on the quality of the equipment."

"I feel that it is a good method because I learned well from it.
However, I feel that it is a little too fast for many beginners. I

• have kept up with typing requirements, but I have seen many who
haven't. I think we need more classroom time learning to type, but not
with remedial work. Remedial seems to me to have a negative
psychological effect on students. I think we need more daytime
classes •"

' ere aren't any real bad points about this method of teaching. It
has to be learned even if it is sometimes boring. The good points are
that you learn to type faster and you don't spend as much time trying
to learn how to type. Also, moving as fast as they do, it doesn't get
as boring because you're busy."

, mk- 'Need to have different typing; booklets need to have more variety.
'.,. You can almost put some of the practice material to memory. Remedial
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typing should start at 7:30 PM; sometimes I'm not released from my
company until 6:15 or 6:30 PM."

"I have a habit of looking at the keys, and I wish there was something
I could use to help me break this habit. I also think that remedial
typing should be on a daily basis, instead of the three nights in a
row. If you pass the typing test the next day, you shouldn't have to
go back."

"More time should be spent on learning the keyboard from memory, and
the learning environment should not be so rigid. The students put on
extra typing at night should be taught, not just mark the 2 hours. The
time should be changed to allow students time to eat and attend to
personal hygiene between Pr and the evening class."

"It frees the instructor so that he may help individuals having
trouble while not slowing down the ones that aren't. My eyes would get
tired of staring at the TV screen, but it was not hard to see."

"Mr. Steve was boring but teaches very well."

"I believe that the instructions were explained thoroughly and slowly
enough for evexyone to catch on. I like the color TV better than the
Black and White one."

* '-..* "If a person knows how to type fairly well they should not have to go
through the first two weeks being that it is all typing. That time
could be used for learning format or another part of the course. The
equipment frequently broke down thus causing me to lose valuable
learning time."

"Good point: Instructors helped: TV tapes were helpful but boring"
I "Got tired of Mr. Steve, but he w as helpful"

"Staying awake was a problem. Mr. Steve was like a tranquilizer.
Need new machines because of maintenance problems, previous typing
helped (1 yr in high school)."

"Add more practice"l

"Tapes were good but boring. No oaplaints"

"Update the machine. Tapes were boring" (l yr. high school)

"Wait for the rest of the group to learn the keyboard - very boring
(tv tapes ) - The rest was specific, very interesting"

"It works for me, but I am in remedial typing. It would be helpful if
equipuent wouldn't break down. "

"I thought it was good because it took the time to teach the people
-.. how to type. However, for the people who know how to type the day was

very longi"
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"For me the class was pushed too fast to really become proficient in
using th TIY. The course should teach ways to improve speed rather
than just make one practice until his/her hands hurt. Remedial typing
lasted too late at night. The equipment malfunctioned too
frequently. The classroan was too noisy to concentrate on typing"

"I already knew how to type. I think I just needed to practice to
bring up my speed. Mr. Steve was boring and I feel it was a waste of
time to re-teach me to type."

"Satisfied with the present method of instruction. A relaxed
classroom enviroment enhances learning."

* "Method is fine but the teletypes are old and need work".

i "The bad parts about teaching typing are the outside duties, not being
able to study, or progress at your own rate, too much pressure on
students."

• "."I prefer it over the way they taught it in high school."
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APPENDIX C.

"-% ZT ATITUDE auJsTIo RE
(provided for reference, sunary included in text)

NAME_________________ Group # _________________

SYST ASSESSE CLASS STARTING DATE

1. Did use of the microcomputer encourage interaction between
students and instructors? YES NO
Explain

2. Did use of the microcomputer assist the instructor in the
teaching process?

YES NO

Ccments

3. Did the students easily adjust to using the teletypewriter after using
the microccaputer YES NO

Cbservatins

" 4. Did the students seem to understand the operation of the
microccnputer system?

YES NO

Why, or why not?

5. Were repairs on the system easy to arrange for and praptly received?
YES NO

Explain

6. Did you enjoy teaching typing using the microcomputer?

YES NO

Why, or why not?
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7. Was the instruction, by using the microcomputer system, effective?
YES N

.40 Why or why not?
I-,.

8. Was the material in logical order? YES NO

Explain

9. Was the material consistent with good teaching practice?
YES NO

Explain

10. Were the contents taught valid? YES NO
".

Explain

11. Were the instructional units of the right length?
YES NO

Cbservaticns and suggestions:

°.
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-t"* APPENDIX D.

PROGRAM CF INSTRULCT SCHEDULE

Autatic Data Telecomunications Center Operator Course
Training Schedule

Week #1

Wednesday

PDS 5-8 Students will receive course introduction, operation of
AN/FC-20, and operators preventive maintenance on AN/FGC-20
(4 hrs)

Thursday

PDS:
1 KEYBOARD TEHNIQUES - GUIDE KEYS EXER-l (B02-LPl)
2 KEYBOARD TECHNIQUES - GUIDE KEYS EXER-2 (B02-LP2)
3 KYOARD TECHNIQUES - (H,E,&O KEYS) (B02-LP3)
4 KEYBOARD TMXHNIQUES - (T,I & L SHIFT) (B02-LP4)
5 KLOARD TECHNIQUES - (R., PD(.) & W) (B02-LP5)
6 KEYBOARD TECHNIOES - (N,G & R SHIFT) (B02-LP6)

S. 7-8 REVIEW (B02-LP7)

Friday

PDS:
1 KEYBOARD TECHNIQUES - (U,C, & P) (B02-LPS)
2 KEYBOARD TECHNIQUES - (Y,X, & c4 (,)) (B02-LP9)
3 KEYBOARD TECHNIQUES - (M & Z KEYS) (B02-LPI0)
4 KEYBOARD TCHNIQUES - (B, ?, and Q ) (B02-LP11)
5 KEYBOARD TECHNIQUES - (V KEY) (B02-LP12)
6 KEYBOARD TECHNIQUES - (REVIEW) (B02-LP13)
7-8 KEYBOARD TEHNIQUS - (NU4ERS) (B02-LP14)

Mnday

PDS:
1-2 kZYBOARD TECHNIQUES - (SYMBOLS) (B02-LP15)
3-5 Building Typing Skills (practice) (B03-LPl)
6-8 Building Typing Skills (8-10 wpm) (B03-LP2)
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Tuesday

I Building Typing Skills (8-10 wpm) (B03-LP2)
2-5 Building Typing Skills (9-11 wpm) (B03-LP3)
6-9 Building Typing Skills (10-12 wpm) (B03-LP4)

Wednesday
PDS:

* 1 Building Typing Skills (10-12 wpmn) (B03-LP4)
2-5 Building Typing skills (11-13 wpm) (B03-LP5)
6-8 Building Typing Skills (practice) (B03-LP6)

Thursday
PDS:
1-4 Building Typing Skills (practice) (B03-LP6)
5-9 Building Typing Skills (13-15 wpm) (B03-LP7)

Friday
PDS:

1-2 Rameiial Training
3-4 Performance Test (building typing skills and

operator preventative maintenance (B04-CTI)
5-9 Building Typing Skills (general practice upper and

lower case) (BO5-LP1)

Monday
PDS:
1-2 Building Typing Skills (general practice upper and

lower case) (B05-LPl)
3-6 Building Typing Skills (15-19 mnp) (BO5-LP2)
7-8 Building Typing Skills (General Practice upper and

lower case) (BO5-LP3)

Tuesday
PDS:
1-2 Building Typing Skills (general practice upper and.

lower case) (BO5-LP3)
3-5 Building Typing Skills (15-19 wpm) (BO5-LP4)
6-8 Building Typing Skills (general practice upper and

lower case) (B05-LP5)

Wednesday
PDS:
1-5 Building Typing Skills (general purpose upper and

lower case) (B05-LP5)
6-7 Remedial Training
8 Performance Test (Building Skills) (B06-CTI)
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