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SECTION I
INTRODUCTION

The confusion surrounding the description and usage of individualized
instruction (II) in Navy technical training is of some concern in the Naval
Education and Training Command (NAVEDTRACOM). It is difficult to evaluate
the effectiveness/efficiency of 11 since few Navy courses could be
classified as "pure" (or strictly) II. They do not satisfy the several
criteria which characterize II; namely, release of time constraints, choice
of media, and instruction adapted to skill levels and characteristics of the
learners. Further complication is added by the perceptions of many Navy
personnel that programmed instruction (PI), computer managed instruction
(CMI), and computer aided instruction (CAI) are merely forms of "self-
pacing." In fact, the latter term is often substituted for II. Actually,
self-pacing is only one of several sound instructional elements required for
II. Consequentiy, there is a need to differentiate between conventional
instruction (CI) and II in terms of instructional strategy, instructional
delivery, and instructional media and to assess the effectiveness/efficiency
of CI and II strategies in various kinds of Navy training.

Several TAEG studies have examined various issues subsumed under II.
An early study (Zajkowski, Heidt, Corey, Mew, and Micheli, 1979) assessed II
in Navy technical training but was limited to enlisted preparatory and to
class "A" schools. Among the study conclusions were the following:

1. Generally, II is as effective as conventional instruction and
frequently reduces training time.

2. The use of various aspects of II, in particular CMI, CAI, and PI,
is extensive in the military and is increasing in technical training.

3. The Navy is at the forefront of the attempt to increase the
efficiency of technical training through the use of II.

The report also recommended actions designed to improve the implementation
of II in the Navy. Subsequently, the Chief of Naval Education and Training
(CNET) tasked TAEGl to undertake three of the actions recommended in that
reoort. These were:

° an analysis of the relative effectiveness/efficiency of II for
different kinds of training tasks and ability levels of trainees

° an assessment of the relative cost benefits of II versus CI

'S a comprehensive survey of the types and extent of II in use
throughout the Navy.

Three TAEG technical reports (Corey, 1981; Hall and Freda, 1982; and
Freda, Hall, and Ford, 1982) summarize the outcomes of the first two of

1CNET 1tr Code N-53 of 11 Feb 1980
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these taskings. Two themes emerged from these studies. The first was that
individualized instruction is just as effective as conventional instruction
for operational jobs. The second was that the individualized curricula
appeared to be more efficient than the conventional far the courses
examined, and the curricula were more efficiently managed by the computer
than by instructors. Another common observation in these reports was that
there were various meanings attached to the concept of II, and that II
apparently dincorporates a variety of instructional practices in Navy
training. Based on this finding, the TAEG was tasked2 to identify and
document the range of instructional activities in courses defined as
"individualized" by the NAVEDTRACOM. The ensuina report (Evans and SBraby,
1983) indicated that II in its pure form rarely occurs in Navy training and
that effectiveness in courses is mediated more by the extent to which good
instructional practices are used than by which instructional strateqy is
employed (II vs CI).

This present report continues from the previous studies. It presents a
survey of the types and extent of Il being used in a representative sample
of Navy courses.

PURPOSE

This study categorized a sample of Navy courses in terms of comouter
aided instruction, computer managed instruction, and programmed instruction,
and reported the hours spent in various tvpes of courses on direct student-
instructor contact, with hands-on material, and in programmed instruction.

DEFINITIONS

The following defiritions, used in this report, are consistent with
those promulgated by CNET (CNETINST 1500.12).

Individualized Instruction (II). An instructional strategy in which
all Tearning activities are designed to accommodate individual differences
in background, skill level, aptitudes, and cognitive styles. Individualized
Instruction is characterized by the following attributes:

° releasing of time constraints

. choice of instructional media

. instruction adjusted to skill levels and learner characteristics;
it often employs programmed instruction.

Conventional Instruction (CI). An instructional strateay in which
learning activities are directed toward a normative model of the taroet
population characteristics and usually delivered in a group environment. It
is characterized by:

. predetermined aroup pacing
o preselected nonvarjant media
. predetermined nonvariant instruction.

These characteristics, once established, are employed with all members of
the group.

2CNET 1tr Code 022 to CNTECHTRA of 5 Apr 1982
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> Programmed Instruction (PI). An instructional format which presents
{ individualized materials in a sequence of small units each of which requires
D an immediate response from the trainee and which also provides the trainee
2 with immediate knowledge of results.

Programmed Instruction Text. An instructional delivery system which
N - employs programmed instruction.

Computer Managed Instruction (CMI). An instructional management system
in which a computer is emp|oyed to prescribe a series of instructional
materials for individual trainees. Usually associated with II, it may
include the capability for record keeping, testing, counseling, and
selecting various media for the delivery of instruction.

O AR

L]

= Computer Aided Instruction (CAI). An instructional delivery system in

g which a computer system is used to provide instruction and where there is an
ongoing interchange of stimulus and reaction between the computer and
trainee. When a CMI capability coexists within the host computer system,
the computer system serves both a media and management function.

o Instructor Mana?ed Instruction (IMI).  An instructional management
s system 1n which e instructor prescribes a series of instructional
materials for individual trainees. It is usually associated with the

N delivery of II and may include the capability for record keeping, testing,
N counseling, and selecting various media for the delivery of instruction.

ORGANIZATION OF THE REPORT

R In addition to this introductory section, the report contains three
- other sections and three appendices. Section II describes the sample
oy selection, the data collection instrument, and the procedure for data
collection. Section IIl presents the results of the study. Section IV
- contains a discussion of the study findings. Appendix A contains the data
. collection instrument used for the study. Appendix B is a list of the
- sample of courses examined in the study and their Navy Integrated Training
- Resources and Administration System (NITRAS) descriptions. Appendix C
A contains examples of questionnaire responses for courses examined in the
study.
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SECTION II
METHOD
..‘.:
o) SAMPLE SELECTION
E§4 A 25 percent random stratified sample (N = 623) was selected from 2,491
=4 "A" and "C" School courses. The sampling unit was the NITRAS Course Data

Processing (CDP) number.

- The 2,491 A and C courses were stratified using Type of Course by
o Method of Instructiion by DOD Skill Code. For the DOD Skilt Code only the
: first digit of the code was used but officer and enlisted codes were kept
distinct. Thus, 17 Skill Codes, 4 Methods of Instruction, and 14 Type of
Course categories were identified. A1l empty categories were discarded.
Categories with four or more occurrences were separated from those with
three or less. Samples of 25 percent of each category with four or more
occurrences were drawn randomly. The number to sample from each category
was decided as follows:

° divide the number in the category by 4

. if the result is an integer, randomly select that number of
courses from the category: if the number has a decimal, then round
up or down to the nearest integer if the decimal is .75 or .25,
respectively; if the decimal is .5, then round up haif the time
and down half the time, again randomly

o take all categories with three or fewer occurrences and combine
them into one category; from that category randomly select 25
percent of the total occurrences, applying the rounding rules
stated above.

The result was a list of 623 courses that represented the 2,491 A and C
courses without sampling bias.

DATA COLLECTION INSTRUMENT

A questionnaire approach was selected in order to collect information
on a large number of courses. A draft of the questionnaire was reviewed by
each Assistant Chief of Staff (ACOS) and other staff members at Chief of
Naval Technical Training (CNTECHTRA) and by instructors and the Curriculum
and Instructional Standards Officer at Service School Command, Orlando.
Based on inputs from these reviews, the questionnaire was put in final form.
The questionnaire sent to each course in the sample is shown in appendix A.

PROCEDURE
The questionnaire was mailed to the address for each Course Data

Processing (CDP) number in the sample with the request that an instructor of
the course or someone knowledgeable about how the course is conducted

........................
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;5 complete the form. The questions asked for the number of hours spent in
3 particular activities or in using particular materials or equipment. Upon
- completion, the questionnaire was returned to the TAEG for data analysis.

- DATA PROCESSING AND ANALYSIS

- The raw questionnaire data were entered into a computer file and were
. processed and analyzed using the statistical software package SPSS (Nie,
- Hull, Jenkins, Steinbrener, and Bent, 1975; Hull and Nie, 1981). The
. specific procedures used included FREQUENCIES, CROSSTABS, and BREAKDOWN.
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SECTION III
RESULTS

Of the 623 guestionnaires mailed out., 499 (80.1 percent) were returned.
Some of the returned questionnaires were for discontinued courses or courses
that had not started yet. resulting in 445 (71.4 percent) wusable
questionnaires. The distribution of the types of courses in the finza]
sample is shown in table 1.

TABLE 1. TYPES OF COURSES IN THE SAMPLE

SAMPLE
TYPE OF COURSE NUMBER PERCENT*
C7 E-5 and above 5 1.1
C5 Enlisted Medical 1 0.2
C3 Enlisted Communications 6 1.3
C2 Officer 20 4.5
Cl Enlisted 342 76.9 _
374 841
A3 Enlisted Communications 5 1.1
A2 Officer 7 1.5
Al Enlisted 33 7.4
AP Enlisted Preparatory 21 4.7
AA Apprenticeship 5 1.1
71 15.9
TOTAL 445 99.9

*The percent column total is 99.9 due to rounding error.

The NITRAS classifies courses as “self-paced," "CMI." "self-paced and
CMI," or "group-paced." Table 2 shows how the courses in the sample were
classified by NITRAS and how they were described by the auestionnaire
respondents. NITRAS classified 7 percent (3.4 percent. 0.2 percent, and 3.4
percent, respectively, for SP, CMI or SP and CMI) of the courses as having
"some II." (See appendix B for NITRAS descriptions of each course included
in the sample.) However, the questionnaire results showed that 18.2 percent
of the courses were reported to have some form of individualized instruction
(II). That is, 2.6 times more courses were reported as having some form of
I1 than the NITRAS classification of having some II. Also, of the 31
courses that NITRAS does classify as having some II, 8 courses (25.8
percent) were reported by the questionnaire respondents as having no 11 at
all. Of the 414 courses in the present sample classified by NITRAS as
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group-paced, 58 (14 percent) were reported by the questionnaire respondents
as having some self-pacing. Clearly, the classification of a course by
method of instruction in NITRAS does not always agree with the perceptions
of individuals who teach the course.

TABLE 2. CROSS TABULATION OF NITRAS AND QUESTIONNAIRE CATEGORIES

NITRAS CATEGORIES 5
QUESTIONNAIRE SELF- SELF-PACED  GROUP BOTH
CATEGORIES PACED  CMI AND CMI PACED  (SP & GP)
NO II 5 0 3 356 364
(81.8%)
SOME 11 10 1 12 58 81
(18.2%)
15 1 15 414 445
(3.4%) (0.2%) (3.4%) (93%) (100%)

The mean responses, in terms of time utilized (in hours), to each item
in the gquestionnaire are shown in table 3, broken down by NITRAS-classified
method of instruction. (See appendix C for examples of responses to the
questionnaire items for courses examined.3) The column labeled SP in this
table refers to all three types of courses (self-paced, CMI, and both self-
paced and CMI) classified by NITRAS as self-paced. The column labeled GP
refers to NITRAS-classified group-paced courses, and the column labeled BOTH
reports the means for all courses 1in the sample. Clearly, courses
classified as self-paced report more hours of self-paced instruction, and
those classified as group-paced report more hours of group-paced
instruction. However, neither NITRAS classification necessarily represents
a pure type; self-paced courses do report some group-paced instruction, and
vice versa.

Self-paced courses use computer-managed instruction, computer-assisted
instruction and programmed instruction texts to a greater extent than group-
paced courses. Also, these instructional media are used more in theory
portions of self-paced courses than in laboratory portions of self-paced
courses. In general, the use of instructional media is greater in SP
courses than in GP courses.

3Four examples from 445 usable questionnaires are shown in appendix C. A
summary of questionnaire responses for each course examined in the study
is available from TAEG upon request.

.........
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Group-paced courses report more nours of direct individual student
contact with an instructor in both the theory and laboratory portions of a
course. Also, the lab portions of group-paced courses show more hours using
hands-on equipment than do the lab portions of self-paced courses. The use
of hands-on equipment is concentrated in lab portions for both types of
instruction.

The percent of time spent on various instructional activities is shown in
table 4. Courses designated SP reported, on the average, that 63 percent of
the theory portion of the course was self-paced. The lab portions of SP
courses were /2 percent self-paced and 28 percent group-paced. The percent
of time spent on other activities can be determined by inspection of the
table. Generally, courses designated GP reported very low percentages of
self-pacing and computer managed instruction. Both types of courses report
about the same percent of time spent on direct individual student contact
with an instructor. SP courses report a much higher percentage of time
spent using various instructional media.

The percent of total class time spent using various instructional media
broken down by method of instruction is shown in table 5. These percentages
are only for those courses that reported some time spent using a particular
method of instruction in a given part of the course (e.a., self-paced lah).
As might be expected, GP courses show a low rate of usaqe of all these
instructional media except for hands-on equipment in group-paced labs. CAj
is used to some extent but only in those courses that are classified as both
CMI and self-paced. Programmed instruction texts are used in all three
types of self-paced instruction. The use of hands-on equipment is fairly
widespread in the laboratory portions of all types of instruction.

TABLE 4. PERCENT OF TIME SPENT ON VARIOUS ACTIVITIES
IN LAB AND THEORY PORTIONS OF CLASS

NITRAS METHOD OF INSTRUCTION

SP GP

QUESTIONNAIRE

CLASS ACTIVITIES* THEOQRY LAB COMBINED THEORY LAB COMBINED
Self-Paced Instruction 63 72 67 2 4 3
Group-Paced Instruction 37 28 33 98 96 97
Self-Paced Instruction Managed
by an Instructor 44 79 61 8 15 11
CMI 30 27 22 3 .3 2
Hours of Direct Individual
Student Contact With Instructor 49 39 44 44 48 46
Instructional Media 59 68 63 31 13 23

*These are from items in the questionnaire (appendix A)
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SECTION IV
CONCLUSIONS

The classification of a course as "individualized instruction" is often
"in the eyes of the beholder." The data clearly show that the perceptions
of persons responding to the questionnaire differ from the NITRAS
classification of the courses.

There is, however, internal consistency in the NITRAS. According to our
questionnaire, NITRAS-classified SP  courses have more self-paced
instruction, while NITRAS-classified GP courses have more group-paced
instruction. This was true for both theory and lab portions of the courses.

While the NITRAS classifications of method of instruction are generally
accurate, they do not necessarily represent pure types. Courses designated
as group-paced are primarily group-paced but some may have significant
portions of self-paced instruction. Conversely, courses designated as self-
paced are mostly self-paced, but are by no means entirely self-paced. In
general, the NITRAS classifications represent only the predominant method
and do not exclude other methods of instruction. However, in some cases the
NITRAS classification is completely at odds with the reported method of
instruction.

Many courses labeled by NITRAS as SP, CMI, a combination of SP and CMI,
or GP actually were "mixed"; i.e., both SP and GP. This is probably due to
"a pragmatic philosophy within these courses of wusing instructional
practices which match Tlearning tasks and that a single instructional
strategy will probably not be suitable for all tasks within a given course"
(Evans and Braby, 1983, p. 32).

According to the definition of Il presented earlier, II is characterized
by (1) release of time constraints, (2) choice of instructional media, and
(3) dnstruction adjusted to skill levels and 1learner characteristics.
However, the study results suggest (as well as actual practice in the
NAVEDTRACOM) that the NITRAS categories of SP, CMI, and a combination of SP
and CMI depend mainly on self-pacing as the distinguishing characteristic of
I1.

Some differences exist 1in instructional techniques between group and
self-paced instruction that may not be due entirely to pacing. For example,
group-paced courses show more direct individual student-instructor contact
while self-paced courses show more use of various instructional media.
Differences in instructional technique that are not tied to pacing could
confuse attempts to determine the effectiveness of one method of instruction
compared to another.

In summary, the present study shows that the NAVEDTRACOM classification
of courses (by NITRAS) does not correspond with the way personnel invoived
with the courses view the courses. This is in large measure due to the fact
tnat the complexity of the courses cannot be adequately described in the
simple "pure" terms of the NITRAS. Some courses are "mixed": that is, have
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some elements of self-pacing and group-pacing. In addition, the NITRAS
categorization of Il depends mainly on the feature of self-pacing. To more
adequately describe training courses, it is recommended that the complete
definition of Il (not merely release of time constraints) be applied.
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APPENDIX A

DATA COLLECTION INSTRUMENT
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copP

Name of Course

> - r -

Name of Person Providing Information

Rating/Rate/Rank

Title

AV Phone Number

Please fill in the following blank spaces with the applicable number of hours.

THEORY PORTION LAB PORTION
OF COURSE OF COURSE TOTAL
Self-Paced Group Self-Paced Group COURSE

Instruction | Instruction | Instruction ] Instruction

1. How many hours are
there in each portion
of the course?

2. How many hours are
spent on self-paced
or individualized
instruction managed
by an instructor?

3. How many hours are
spent in computer
managed instruction
(CMI1)?

4, How many hours are
spent in computer
assisted instruc-
tion (CAI)?

5. How many hours are
spent with programmec
instruction texts?

6. How many hours are
there of direct
individual student
contact with an
instructor?
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THEORY PORTION LAB PORTION :
OF COURSE OF COURSE TOTAL
Self-Paced Group Self-Paced Group COURSE

Instruction | Instruction | Instruction | Instruction

7. How many hours are
spent using instruc-
tional media such as
programmed texts,
workbooks, audiovisua:
equipment, or computer
assisted instruction?

8. How many hours are
spent using hands-on
material such as lab
equipment or simulators?

19
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APPENDIX B
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LIST OF COURSES EXAMINED AND THEIR
NITRAS DESCRIPTIONS
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APPENDIX C

FOUR EXAMPLES OF QUESTIONNAIRE RESPONSES FOR COURSES EXAMINED?

4, summary of questionnaire responses for each course examined in the study
is available from TAEG upon request.
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