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I. INTRODUCTION

The purpose of the first implementation of the USNA

Leadership Management Course was to provide empirical data

upon which the course .cou1d be Objectively revised. In

addition to assessing the effectiveness of the course

materials in teaching stated behavioral objectives, the
1

effectiveness of various media and presentation forms

and their relationship to various student characteristicS

was experimentally investigated.

The evaluation of total course effectiveness was

based on objective data collected on student performance

over a series of behavioral objectives. The relatiVe-

effectiveness of Media and prventation forms was assessed

front objective data based on a' series of controlled

Comparisons of media and presentation forms within the

instructional sequence.

. In thi4; report, only course effectiveness estimated

from student perforMance on behavioral objectives will be

presented. The effectiveness of media and presentation

forms and their'relationship to student characteristics.

will be presented in the'Report'of'Phaso'1I'Rbsbarth

Findings (TR-6.12a & b). Effctiveness of the final imp76-

mentation system as well as the cost effectiveness of

the system will be presented in the Phase III Final Report.

1



Methods used in evaluating course effectiveness

have been drawn. largely from Technical Recommendations

from the U. S. Office of Education. For a single

volume coverage of evaluation methods actually employed,

as well as alternate. methods, see SoMe Statistical

ProbleMs in the Evaluation of Instructional Programs

(Brennan, 1970)%

Evaluation methods used in the first validation were.

selected on the basis of their capabilitites fioryielding

meaningful, data for course revision. For this reason,

methods such as control comparison of the experimental

Course vs. an existing course o: follow-4 study of course

graduates were not utilized. Since results of these

studies do not indicate where or how to revise course

materials, these methods are appropriately used only after

materials are finalized. 1

A description of the instructional system being

evaluated is r'ven in Section II, Media and tests which

were used are given in Sections III and IV, respectively.

Evaluation methods which were used are described throughout

the results sections -of this report. (Sections V, VI, and

VII). The use of evaluation data in determining the

adoption- rej.ectioi of course components and in identifying

Course components requiring revision it given in

Section VIII.

2
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The course has been revised on the basis of the data

given in this report aid the Report of the Phase II

Research. Findings. The Leadership, Psychology and

Management course is being implemented again this fall

kith a replication of the instructional research. The

results of the second course implementation will be

.given in the Phase III Final Report.
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II. DESCRIPTION OF COURSE

For. the benefit of readers unfamiliar with the USNA

multi-media Leadership course, a brief description of the

first implementation of the course and the terminology

used throughdut is given in this section.

COURSE CONTENT AND OBJECTIVES.

The content outline for the USNA Leadership

Management course was developed jointly by WLC and the

USNA Naval Science Department. Sources for the content

outline were WLC and USNA subject matter experts, texts

on managment and naval science, and excerpted materials

Used in the traditional USNA Leadership Management course.

Reference sources were presented in bibliography form

at the end of the content outline for each part of the course.

Having decided the nature of the content, the

content was analyzed and rough drafts of behavioral

objectives were developed. In the process of developing

objectives, the actual sequencing and outlining of total

course content was completed. Accordingly, the course

was composed of 12 parts (chapters) subdivided into 59

segments (lessons). A complete listing of part titles

and segment headings is included in Appendix A (Course

Outline). The number of segments per part ranged from

two in Parts Two, Nine and .Ten, to ten in Part Five.



. The sequencing of.fopics within each revel of,the

course was generally determined by SME input and precisely

determined by behavioral analysis. See Se0Oncine,

Rationale. Specific behavioral objectives were developed

at two levels for each topic heading within a segment.

Terminal objectives (high level problem solving objectives)

w're developed for each majoi heading. Enabling objectives

.(lower level objectives) were developed where necessary

to ensure the learning of information requisite to the

attainment of terminal objectivos. In the actual writing

of behavioral objectives, WLC drew headily from the

guidelines offered by Robert Mager in Preparing InstruCtional

'Obj'ectiv'es. To ensure that behavioral objectives were

representative of the varying levels or types of learning

which should occur in the total curriculum, WLC devised

a classification system to guide the_ writers. The

classification system represented a composite of systems

suggested by Bloom's taxonomy (1956), Gagne's eight types

of learning (1965), and Evans,Homme and Glaser's RULEG

System (1962). The guidelines are given in Appendix B.

. INSTRUCTIONAL RESEARCH

Concomitant with the identification and sequencing

of course content and objectives, WLC deVeloped a series .

of_ instructional research hypothesds which were incorporated

.5
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in the first implementation of the course. A detailed

explanation of the instructional research design can be

found in the Report of Phase II Research Findings, Part I:

Conditions of Instruction (TR-6.12a). In this report

only the basic dimensions of the research are given.

Research hypotheses were basedion concepts presented

in A Behavioral Approach to Instructional Design and Media

,Selection, in which a distinction is made between the

importance of media and presentation forms (Tosti and Ball,

1968). The distinction is that i medium is only wthe mode

of transmission of information whereas the truly important

characteristics of instruction are the forms of presentation

of the information within the medium. Any tedium can be

described with respect to its ch-aracteristic presentation

dimensions and with respect to its capability for varying

dimensions of presentation. The most basic dimensions of

presentation which characterize, a medium are the form and

frequency of the stimulus, response; and management_ decisions.

In matrix form.these dimensions are:

-DIMENSIONS OF-PRESENTATION

Form .

. Frequency

Stim4Ius

Response

ri
1

Stimulus representation- Duration

Response demand form Response demand frequency

Management

------..--
Management form Management frequency

_
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.Stimulus representation is the form, in which the

stimuluS is presented. It can lie written, spoken, or

pictorial.

.Stimul'us' dpration is the temporal stability -of the

stimulus. Duration can be transient - such as movies and

lectures, or persistent - such as textbooks or other

printed matter.

Response demand form is the type of response the

subject is required to make.. The form of the response

demanded can.be covert, written, or spoken.

Response demand frequency is the frequency with

Which the subject is required to respond.. The frequency

with which questions are asked within an instructional

sequence can be high, medium, or low.

Management form is the type of remediation the

subject is given. It can be multilevel - remediation.by

differing levels of response demand frequency within a

single form; multiform remediation by a different form

of presentation; repetition a simple repeat of the same

presentation; or error diagnostic - remediation by

branching according to specific incorrect responses.

Management frequency is the frequency with which

the presentation is repeated or changed according to the

need for remediation. The frequency of management can be

high, medium, or low depending on response demand fliquency.
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In line with the assumption that presentation

variables were the critical elements in instruction

rather than the medium itself, WLC developed five

hypotheses, four of which were based directly on

variations in presentation rather than variations in

media. The hypotheses were:

Hypothesis 1: Given both simple and
complex tasks, transient presentations-with
high response 'demand frequency (HRDF) will be
more effective than transient presentations
with low response demand frequency (LRDF).'
There will be no difference in student
performance between covert or overt response
demand (RD) presentations, or between
videotape and audiotape- paneibook media.

Hypothesis 2: Given both simple and
complex learning tasks, persistent presenta-
tion with high RDF will be more effective
than persistent presentation with low RDF.
There will be no difference in student
performance between-three conditions of RD
(overt written, overt-spoken, and covert).

Hypothesis 3: High RDF will be more
effective than low RDF with either'high,
medium, or low management frequency:

Hypothesis 4: If performance is below
criterion level with low RDF presentation,
remediation with high RDF will result in a
significant improvement in performance.

Hypothesis 5: The use of "peer-monitor"
procedures will significantly improve student
performance in an instructional sequence.

Resulti of experiments based on these hypotheses

will be presented in the Report of Phase' II Research

Findings (TR-6.12a b).
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MEDIA SELECTION

Media selected for the first validation of the

instructional system were based on three major considera-

tions; research design requirements, multi-media

requirements, and imp]ementation requirements.

1. Media included in the*instruction41 research

design were selected on the basis of their capabilities

for varying presentation according to requirements of

the experimental hypotheses. For example, hypothesis 1

required transient stimulus duration in addition to

media comparison; therefore, videotapes and audiotapes

were selected. By using both audiotapes and videotapes

in parallel modules over the same content, it was possible

to control all irreleirant presentation variables and

study the effects of transient presentation across two

media as well as comparing the effectiveness of the two

media.

2. In addition to selecting media for their

research capabilities, media were selected which would

provide diversification in the instructional sequence.

Although it was not the intention to directly compare

media throughout the course, i.e., Medium A vs. Medium B,

.or Medium C Ars. Medium D, a .number of media were included

so that some statement could be made about student

performance via those media.
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3. The third major: consideration in media

selection was the project plan for implementing and

maintaining the multi-media system beyond the design

stage. Of primary concern were the casts for developing,

implementing, revising and maintaining the system. For

example, material for certain media could be programed

during the design stage of the project.but would be

prohibitively expensive, to implement ormaintain (revise)

after the termination of the contract.

Another concerawas that media fit conveniently

. into an individually paced program of studies without

creating undue logistical problems. In-this regard,

special attention was given to existing facilities

at the USNA, such as computer consoles, media centers,

etc., and to the project availability of those facilities.

Media included in the first validation were:

videotaped and audiotaped lectures with panelbooks,

syndactic text, linear programed text, ceLTuter assisted

instruction, learning activity summaries (bibliographies),

film and group discussion. Detailed identification of

the above media is given in Section III.

COURSE ORGANIZATION

Tha course organization was basically 'derived from

a subdivision of content objectives and administration

of tests based on those subdivisions. Content subdivisions

are the part and segment. Two course units created as
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a result of the instructional research were the module and

the cumulative posttest unit.

Content

A part is equivalent to a chapter in the course.

It is the largest content division and can be viewed in

terms of globil content objectives.

A segment is equivalent to a single lesson of

approximately 40-60 minutes within a part. It is a

collection of learning objectives that are closely

related by content and educational purpose. To form a

segment, behavioral objectives similar in content were

identified and sequenced. For example, in Part Two,

Individual Behavior, objectives based on "motivation"

were grouped into a single segment (Part Two, Segment VI).

Likewise, objectives based on "Conflict" were grouped

into a single segment (Part Two, Segment VII). The

segment served as the logistical unit in implementation

for purposes of scheduling and assessment of progress

through the course materials. ,Depending on its purpose,

a segment was classified as core, depth core, or

enrichment.

Core segments are required segments which include

all of the information requisite to the attainment of

behavioral objectives. They were presented sequentially

and were designed for implementation in an individually

paced instructional system.



Depth' 'Core segments are associated with one or more

segments and are directed toward amplifying the learning

objectives of those segments. Depth core segments

included in the first validation were film, group

discussions, and classroom lectures by the USNA instructor.

Unlike core segments, depth core were scheduled by the

instructor with respect to time and place.

Enrichment segments are related to but not essential

to the mastery of terminal objectives. They were optional

to students who desired more information than that

presented in core segments.

Iristrdtti6nal Research

'Module, A module is a particular instructional

condition used to prepare and deliver materials for a

segmr.nt, identified in terms of the categories of the

Tosti and Ball (1969) model. Several parallel modules

were prepared in each segment utilized for research

purposes, representing variations specified by the

experimental designs. The different modules of a

segment are distinguishable from one another by differences

in presentation design and /or media,.although the content

is the same.

Cumulative posttest unit. The cumulative posttest

(CPT) unit is a group of three or four adjacent segments

within a part. There are 13 CPT units involving 45 of the

59-segments of the course. The primary criteria for

12

1
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grouping segments into CPT units were that the segments

dealt with similar types of content and objectives, and

that the instructional sequences relating to particular

. concepts which were initiated in the unit would also

terminate in the same unit. All segments in a CPT unit

Were developed in the same medium and with the same

variations in instructional conditions between modules.

The outline of the course structure and media
rt

used is given in Appendix C. Hypothesis 1 was tested

in CPT units 1, 3, 7 and 9. Hypothesis 2 was tested

in CPT units 4, 6 and 10. Hypothesis 3 was. tested in

CPT units 5 and 13. Hypothesis 4 was tested in CPT

unit 11. Section III of this report provides a brief

overview of the various modules used within each of the
r

media. These controlled_experiments and the variations

in presentation design (modules) utilized in each are

discussed in detail in the Report of Phase II Research

Findings, Part 1: Conditions of Instruction (TR-6.12a).

Test Organization

Four different tests were used throughout the

course. They were the administrative pretest and posttest,

the progress check, the cumulative posttest (CPT), and

the USNA examination.

The administrative pre and posttest was rl 80 point

criterion referenced test composed of items representatively

sampled from the objective-test item pool. There was at
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least one administrative test item for each segment of

the course. The pretest'was given at the beginning of

the course, and the posttest was given as part of the

final examination.

The progress check was a criterion referenced

test of approximately ten items. It was taken at the

end of each segment.

The cumulative posttest (CPT) was a norm referenced

research test composed of positively discriminating

content-related test items. Each CPT was 'composed of

.ten items for each segment in the unit. Cumulative

posttests were given at the end of each experimental

unit.

USNA examinations were a combination of criterion

referenced test items selected from the objective-test

item pool and items developed by the USNA on-site

instructor. These were the only test results in the

course which were used to determine the midshipmen's

grades.

IMPLEMENTATION

The first implementation of the course was. conducted

in the Spring of 1970. Forty-four USNA midshipmen

participated. The course was administered by the USNA

on-site instructor, the WLC on-site instructor, the WLC

systems analyst, and two data clerks. Specific procedures
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used in implementing the course are given in the

instructWg' Guide (TR-6.6).

The instructor's basic responsibilities were

tutoring students needing remediation, leading group

discussions, scheduling and administering depth core

segments,' scheduling and administering examinations,

and determining grades.

The systems analyst developed and supervised

the logistical procedures of the course. Data clerks

controlled dissemination and collection of all core

materials, remediation prescription forms, module

questionnaires, progress checks, and cumulative

posttests (CPTs). They alsQ scored - ,progress checks

and CPTs and forwarded data to WLC's computer center.

Students were routed through the course according

to procedures outlined in the Student Guide (TR-6.5).

In brief, students worked through core segments of the

course at their own speed. They were allowed to check

out software materials and study them whenever and

wherever they wished. All "students were given identical

. material when they studied a non-research segment; i.e.,

they were instructed by the same form of presentation.

For research segments, they studied by the particular

module (form of presentation) to which they were assigned.

Students were randomly assigned to modules at the



beginning of the course. teach student received his own

routing schedule which included not only the sequence

of segments he must study but also the schedule for

remediation, research tests, and USNA examinations.

Students worked through non-research material by

studying a segment, taking a progress check, remediating

(if necessary), and then retaking the progress check.

The requirement for remediation was based on failure

to attain 80% of the objectives as measured by the

progress check. If the student failed to meet the 80%

criterion on lis first try, he was given a remediation

prescription form which directed him to specific points

. in the content which related to the objectives failed.

If the student failed to meet the SO% criterion

following remediation, he reported to the on-site

instructor for tutoring.

Students worked through research segments in the

same manner as non-research segments except that they

did not remediate until after they had completed the

entire research unit and taken the cumulative posttest.

A flow chart of the student's path through materials,

progress checks, CPTs, and remediation is given in

Appendix D.

16



FACILITIES

For the implementation of the course, WLC was

provided .three classrooms at the Naval Academy. One

room, which was designated as the administrative office,

contained desks for the administrative staff and

storage space for half of the course materials (including

tapes, printed material, tests, forms, and computer

cards). The administrative room was used as the site

for administrative conferences, for student tutoring,

and for distribution and collection of all material.

The second room was used as the principal

instruction room. It contained 15 student carrels

equipped with AmpeX VTR's (4900), TV monitors and

earphones, and Crab; cassette recorders.

The third room, used as a multi-purpose room,

had three (fully equipped) carrels to handle overflow.

from the instructional room. In addition, there were

30 student writing desks which were used during depth

core lectures, films, group discussions, and testing.
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III. DESCRIPTIO4 OF MEDIA AND PRESENTATION FORMS

Media used in the first implementation of the USNA

. leadership course were audiotapes with panelbooks,

videotapes, linear programed-texts, tIndactic texts,

audiotapeS with intrinsically programed texts, and

Computers (see Appendix C). A description of the media

and each.of the variations in presentation form (modules)

within each medium is given in this section'.

VIDEOTAPES

Videotapes were used to present core content in

lecture format. The lecturer for all videotape segments

was an active Naval officer with teaching background.

With the aid of a teleprompter, the lecturer presented

all material verbatum from a prepared script. All

videotapes were prepared at.a commercial television

station. Commercial quality quad video tape recorders

were used which provided broad editing capability

unavailable in one inch VTR format.. Two cameras were

used in taping the lecture to allow for.integration of

a series of visuals (charts, photographs, drawings, etc.).

Additionally, key points of content were supe.rimposed on

the screen during the program. Four different modules

were prepared which involved variations in the response

demand frequency (RDF) and the rosponse demand (RD)

dimensions of the presentation design.



Nodule 1: (High RDF-covert response demand)

Module 1 of the videotape lecture was characterized

by high response demand frequency. At appropriate points

in the lecture, the lecturer referred the students to a

numbered question in the panelbook. Students read the

question and recorded their answers in the panelbook.

Sufficient time was allowed for students to respond so

they did not have to turn off the VTR. The number of

questions asked ranged from 15 to 22. Module 4 differed

from Module 1 only in that an overt response was required

of the student.

Module 2: (Low RDF-overt response demand)

The low response demand module of the videotape

lecture was developed by simply editing out all but

three of the lecturer's references to questions in-the

panelbook. All other elements of the videotape lecture

remained the same. Module 3 differed from Module 2 only

in that a covert response was required of the student.

AUDIOTAPES

Audiotapes with panelbooks were used to present

core content in lecture format. The lecturer was a

commercial radio announcer. The lecturer presented all

material verbatum from a prepared script. In all audio-

video research segments, the scripts for audio and video

presentations were identical, as were the modules employed.
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All audiotapes wore' developed in a commercial

recording facility. In developing the audio presentations,

standard recording tapes were used. For student use,

tapes were transferred to C-60 and C-90 cassette

cartridges.

All charts, photographs, drawings, etc., accompanying

the audiotape lecture were presented in a panelbook.

(It should be noted that for videotape modules, these

charts, etc., were presented on the VTR.)

Module 1: (High RDF-covert response demand)

Module 1 of the audiotape lecture was characterized

by high .response demand frequency. At appropriate points

in the lecture, the lecturer referred the Students to a

numbered question in the panelbook. Students read the

questions and recorded their answers in the panelbook.

Sufficient time was allowed for students to respond so

they did not have to turn off the cassette recorder. The

number of queStions asked ranged from 15 to 22. Module.4

differed from Module 1 only in that an overt response

was required of the student.

Module 2: (Low RDF-overt response demand)

The low respohse demand module of audiotape

presentations was developed by simply editing out all

but three of the lecturer's references to questions in

the panelbook. All other elements of the audio lecture
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remained constant. Module 3 differed from Module 2

only in that a covert response was demanded of the

student.

LEARNING ACTIVITY SUMMARY (LAS).

A learning activity summary is similar to a

traditional textbook OT bibliography approach to

learning. It is a technique very often used in college

and graduate seminars to put the responsibility for

structuring learning and achieving objectives on the

student. A learning activity summary.was composed of

three parts: 1) an overview of the segment, 2) behavioral

objectives for the segment, 3) a bibliography of source

material that was related to each of the objectives.

Students worked through an LAS segment by reading the

overview and objectives and studying text materials

which were related to each objective. Text materials

were either select pages in published text books or

supplemental handouts.

The student studied all text material until he felt

he had mastered the objectives and could pass the progress

check. If he did not achieve SO; of the objectives on

the progress check, he remediated by.re-studying the

prescribed text material. In Module 1 in this medium,

pairs of students studied together. In Module 2 students

studied individually.
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LINEAR PROGRAMED TEXT

Linear programed texts used in the firit validation

were developed by the RULEG and EGRUL methods of programing

(Rule-example; example-rule). These are essentially

programing methods of presenting a rule (definition,

principle) and having the student identify an example

of the rule (from 2, 3, or 4 choices),'or presenting an

example and having the student identify the rule or

principle which is depicted in the example (Markle, 1964)..

Variations of the RULEG-EGRUL method which were used

are EG:EG and RUL-RUL. (See Appendix B, Guidelines for

Development of Behavioral Objectives.)

It is important to note that although confirmation

of responses is ordinarily an important part of programed

'instruction, confirmations were deleted in the first

implementation in order to obtain valid data on student

frame responses. The first three modules of linear

text were presented in standard format; i.e., there was

a question for every information frame. This defined

the high response demand frequency HRDF) dimension. The

only difference in presentation among these modules

.was in the form of response required of the student.

Module 1: (HRDF-written RD)

Students were instructed to respond to each frame

by writing their selection (A, B, C, or D) on the frame

answer sheets.
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Module 2: (IIRDF- spoken RD)

Students were instructed to respond to each frame

by speaking their selection (A, B, C, or D) into a

tape recorder.

Module 3: (HRDF-covert RD)

'Students were instructed to read each frame

question and think the answers to themselves.

Modules 4, 5, and 6 of the linear text covered

the same, material as the first three modules, but the

frequencyof response demand varied within the

presentations. Instead of asking a question fofr every

frame, questions were asked for every second or third

frame. In "no- question" frames, examples or principles,

which would be deleted when questions were deleted, were

reworded in statement form; e.g., instead of asking,

"Which of these situations best exemplified principle X?,"

the frame was followed by a statement, such as "An

example of principle X is " Modules 4, 5, and 6

differed from each other in the form of response demand.

Module 4: (tRDF-written RD)

This was the same as Module 1 except for low

response demand frequency (LRDF).

Module 5: (LRDF-spoken RD)

This was the same as Module 2 except for low

response demand frequency.



24

Module 6: (LRDF-covert RD)

This was the same as Module 3 except for low

response demand frequency.

SYNDACTIC TEXT

A syndactic text is essentially a series of

linear programed frames each preceded by a brief but

complete summary of the information presented in the

frames.. Students worked through the syndactic text by

reading the first summary statement and taking a.

summary quiz of 5 to 8 questions. If the student

answered all summary quiz questions correctly, he read

the second summary, took summary quiz 2, etc.

The student who incorrectly answered one or more

questions of a summary quiz was required to study the

linear programed sequence associated with that summary.

The linear programed sequence was identical to the

linear text discussed on page 21. It was developed by

the RULEG or EGRUL method of presenting small bits of

information accompanied by examples of the concepts being

taught. At the end of the programed sequence, the student

retook the summary quiz. Regardless of his performance

when he retook the summary quiz, he went on to the next

summary statement and repeated thd procedure. Non-research

segments of syndactic text were implemented according to

the procedure given above.



Module 1: (HRDF)

The first module of research segments of syndactic

texts was presented in the 'same manner as non-research

. segments. It was characterized by high response dem'and

frequency(HRDP). Module 1 is depicted in chart form as:

PART TWO

SEGMENT SIX

Summary
Quiz 1
100%

No

Yes
..>

JP
OM. Or. Orb as.

Programed
Sequence 1

(HRDF)

Summary
Quiz 2
100%

No

Programed
Summary Sequence 2
Quiz la (HRDF) 4

Yes

25

Summary
Quiz la

Module 2: (LRDF)

The second module of syndactic text was identical to

Module 1 except that it was characterized by a lOw -esponso

demand (LRDF) program. Instead of. having RULEG question

frames, examples were simply given in statement form. This

sequence of statements was referred to as a "detailed

summary statement." There were no questions asked in the
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Detailed A
Summary

Statement 1 f Summary

(LRDF) ) t Quiz la
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detailed summary statement. Module 2 is depicted in

chart form as:

r

PART TWO .

SEGMENT SIX

No

q,0

Yes
Summary
Quiz 2
100%

No

Detailed
Summary

Statement 2
(LRDF)

Summary
Quiz 2a

etc.

Mod.ule3: RDF)

The third module was represented by summary statements

Alone (no remediation, no RDF). The student read a summary

statement, took the summary quiz, and proceeded to the next

summary statement regardless of his score on the summary

quiz.
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Module 3 is depicted in chrt form as:

PART TWO

SEGMENT SIX

11..11ENCSIIOC.

Summary
Quiz 1
100%

Yes
Summary or
Quiz 2 No
100%

AUDIOTAPE AND INTRINSICALLY PROGRAMED TEXT

As originated by Norman A. Crowder,.the intrinsic

programing technique consisted of routing a student through

a "scrambled" text on the basis of his response. Each

response directed him to a different page of the text;

thus, the student could not read through directly and

sequentially.

Combining the intrinsic programing technique with

an audiotape was a WLC innovation. In this teaching mode,

the information was presented via the tape. While the

etc.

student listened to it, he also looked at a summary page

in the text which contained a precis of what 'he was hearing.

He then stopped the tape and followed the instructions at



the bottom of the summary page, directing him to a page

containing a question which tested the information given

on the tape and summary. Each response to the test item

referred the student to another page which informed'him

of the accuracy of that response. Thus., the student

would select the alternative which he thought was correct,

turn to the page indicated for that alternative, and find

out if he had made a correct selection. If he had
ti

selected the correct response, he was instructed to go on

to another summary page which he read while listening to
.

the next audfo portion. If his response was partially

. correct or incorrect, he was either told the nature of

his error and instructed to'Iroceed as described above,

or he was instructed to return to the summary or question

page to study the information again and select another

alternative. This process of interaction between tape

and text continued throughout the segment.

The tape, which contained the content of the

segment, remained the same throughout the four modules.

The text differed as follows:

Module 1: (HRDF-HMF)

in Module 1 a question was asked for each informa-

tional frame (HRDF). Based on his response, 'the student

was always branched to a page where his answer was

discussed and confirmed or rejected (high management

frequency).

28
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Module 2: (HRDF-MMF)

A question was asked for each frame (HRDF), but

the student was branched on the basis of response

for only 50% of his responses (medium management frequency).

Module 3: (HRDF-LMF)

A question was asked for each frame (HRDF), but

the student was never-given feedback nor confirmed; i.e.,

he was never branched as a result of his selection. He

simply went on to the next question (low management 1

frequency).

Module 4: (LRDF-LMF)

Only three or four questions were asked throughout

the programed sequence (LRDF), and the student was not

branched on the basis of his responses to the three or

four.questions (low management frequency).

COMPUTER ASSISTED, INSTRUCTION

Part Twelve (Applied Leadership) .as developed as

CAI material for the 1500 Instructional System. All of

the three components of the system (CRT, audio, and image

projector) were utilized'in the implementation of the four

. modules. These moduies paralleled the four modules used

in the audiotape-IPB segments.

Module 1: (HRDF-HMF)

Module 1 was established in the following pattern:

informational frame(s), questions, and feedback on the

student's response. The informational frames were
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presented on the CRT screen and image projector. The

questions, which were often situations in which the

student had to decide. the best course ofaction, were

presented: 1) on the audio, where the situation was

describbd; 2) on the image projector, where pictures of

the situation were presented along with the audio;

3) on the CRT screen, where the student was/asked, to

select an answer from 3 to S choices. The student's

selection, accompanied by feedback, was displayed on

either the CRT screen or the audio tape, and occasionally

on the image projector. This feedback consisted of the

reason(s) why the selected answer was correct or incorrect.

Module 2: (HRDF-MMF)

Module 2 was developed from Module 1. The

difference between the modules was in the amount of

feedback. In Module 2, feedback was administered to a

student's response only after every other question. In

other words, the student.was given a question, he

responded, and he got feedback. He was then presented

another question, he responded, and he got no feedback.

Module 3: (HRDP -LMF)

Module 3 was also based on Module 1. The.student,

however, got no feedback at all to any of his responses.
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Module 4: (LRDF -LM1)

Module 4 contained the same material as Module 1.

However, the student was presented only three questions

in the entire segment. Instead of the questions, that

were presented in Modules 1 through 3, the material was

presented in statement form. For example, a situation

was described on the audiotape with a picture displayed

on the image projector. Instead of asking. the student

a question pertaining to the situation, i.e., "What is

the best way to handle the situation?," the student was

presented a statement of the correct alternative to the

question asked in the other modules, i.e., "The following

is the best way to handle the situation." As in Module 3,

no feedback was given.
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IV. DESCRIPTION OF TESTS

The basic tests used to collect performance data

during the first implementation were administrative pretest

and posttest, progress check, and cumulative posttest.

Brief descriptions of the development of each of these

tests and the suffimary text statistics collected during

their development are presented in this section. For

detailed descriptions, see Research' Ti Evaluat'i'on Plans,

Part 1 (FR-6.3a).

TEST ITEM POOL

In order to ensure that at least the majority of

course objectives were measured during the first validation,

a test item pool of criterion referenced test items was

developed. The original test item pool consisted of 1,416

criterion referenced items. The specification for

developing test items was that two test items be developed

for each of 12 objectives in a segment, i.e., 12x2x59=1,416.

The 'selection of objectives to be included was based

primarily on the need for representative coverage of

terminal objectives, and secondarily on representative

.coverage of enabling objectives. All test items in the pool

bore a one to one relationship to behavioral objectives

and content. Since both 1'LC and USIA subject matter experts

assisted in the development and review of the test items,
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content validity for all items was assumed. (An example

ora behavioral objective and its corresponding criterion

referenced test item is given in Appendix E.) Objectives

not covered by test items in the test.item pool were

measured within the course materials by criterion frames.

ADMINISTRATIVE PRE AND POSTTEST

Administrative tests were developed to provide a

basis for evaluating total course achievement. The

administrative pre and posttest was actually one 80-item

test which was administered once at the beginning and

once at the end of the course. (The administrative pre

and posttest is distinct from USNA examinations which

were administered throughout the course by the USNA

instructor for purposes of assigning four-week and

final course grades.)

The administrative pre and posttest' was developed

by representatively selecting test items from the test

item pool. In this way, there was at least one test item

selected from each segment of the course, plus an

additional test item from each of 21 segments. Validity

assumed for the administrative test was a high degree

of content validity based on three SMEs' approval of

test item-objective-content interrelationships. Reliability

for administrative tests was estimated by the Kucler Richardson

formula 20. Reliability coefficients, means, and standaxd
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deviations for the administrative tests are given in

Table 4.1.

TABLE 4.1

RELIABILITY COEFFICIENTS, MEANS AND STANDARD
DEVIATIONS FOR ADMINISTRATIVE TESTS

Mean SD r

Pretest 40.2 5.34 .52

Posttest 55.6 4.11 .41

It can be noted that the reliability for the pretest

is greater than the reliability for the posttest. Perhaps

the best explanation for the difference in pretest-posttest

reliabilities is that while only 7% of the pretest item

difficulties were 90% or higher, 27% or 36% of the item

difficulties on the posttest were 90% or higher. The

effect on reliability of having a test with many high

difficulty items is the same as having a shorter test; with

short tests, reduced reliability can usually be expected.

Within the present course, lack of posttest

reliability is not considered to be an indication of poor

test construction. Since administrative tests were

composed of criterion referenced items, it was hoped that,

in fact, all students would answer all items correctly,

in which case the reliability of the posttest would be

zero. In other words, the more successful the course and
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the better the performance on each item of the posttest,

the less measured reliability can be expected.

Frequency distributions of item difficulty and

discrimination indices for the posttest are given in

Appendix F. The item difficulty index is simply the

percentage of students responding correctly to each

item, i.e., the more student responses the higher the

difficulty. The item discrimination index was computed

by point bi-serial correlation of correct incorrect

responses and total test ranks for each item.

Appendix G is an example of the type of calculations

obtained for each item in computing the discrimination

index.

In addition to the frequency distributions

(Appendix F) and the individual item discrimination

statistics (Appendix G), a concise summary bf the item

difficulty and discrimination index along with its

significance for each item in the text was provided for

the writer and analyst. This test item statistics summary

for the posttest is given in Appendix H. Discrimination

indices reported in Appendix H ranged from .79 to .8S.

However, the wide range of discrimination is misleading

because if the difficulty index for one item is either very

high or very low, the discrimination index can be seriously

affected by one high scoring student's incorrect response



36

or one low scoring student's correct response, i.e.,

the more uniform all students' responses to items, the

more sensitive the discrimination index is to variations

among the few remaining individuals.

It can be noted in Appendix H that although there

is a wide range of discriminating items, only two

discrimination indices were statistically significant.

Since administrative tests are composed of criterion

referenced items, it is not desirable to have many items

which discriminate positively among students, and

certainly undesirable to have items which discriminate

negatively among students. In revising items for future

implementations, more consideration was given to the

selection of good growth items than to the selection

of items which would discriminate among students. That

is, items were selected on the basis of their ability

to yield low difficulty on the pretest and high difficulty

on the posttest.

In addition to item difficulty and item discrimination,

an item response analysis was made of each administrative

pretest and posttest question (see the example in Appendix I).

From this analysis, the writers and analysts were able to

determine the strength of item distractors as well as the

general difficulty of the item. It was felt that the use

of the ratings made by the. students of the confidence
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they had that the response they selected was correct

would be of aid in revising the items. For example;

if most of the students got an item correct but had

very low confidence, the item would be reviewed for

possible change. It was found, however, that most

students responded with a rather high level of

confideace in most situations. Therefore, confidence

ratings associated with item responses were generally

of limited value in revision.

PROGRESS CHECKS

YrogreSs checks were developed to measure student

. achievement on each of the core segments. They were

ten-item tests made up of criterion referenced items

drawn from the test item pool. Ten items for each of

the 59 core segments were drawn from among 24 items

originally developed for each segment.. Since they were

drawn from the test item pool, which had met SME

approval, content validity for progress checks was

assumed. (No estimate of the reliability of progress

checks is reported because the tests were composed of

only ten criterion referenced items.)

Frequency, distributions of item difficulty and

item discrimination for all progress check items are

given in Appendices J and K. It can be noted that

most of the discrimination indices approach zero. High

positive or negative discrimination indices are related
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to 'very high or very low difficulty items (as is the

*case with administrative items). A general rule of

thumb 'is: if the difficulty level of the item is below

40% or above 80%, the discrimination index computed by

the item-total correlation method is questionable.

Analysis was made of all responses to each progress

'check item. An example of the format for item analysis

is given in Appendix I.

CUMULATIVE POSTTESTS

Cumulative posttests were developed to assess the

effects of variations in presentation across research

segments. They were either 30- or 40-point tests

designed to have high positive discrimination-low

difficulty test items. CPT units are. related to course

content across segments in' research units, rather than

being directly related to terminal or enabling objectives.

Cumulative posttests are' characterized by two

types of test items: 1) simple associations, such as

definitions and identificationi, and 2) complex problem

solutions, such as EGRULS. Validity for CPTs was assumed

. on the basis of representative sampling of content.

There was considerableinput to test item development

by subject matter experts, although no attempt was made

to have three independent judges review and signoff the

test items. Reliability coefficients for CPTs were

computed by Kuder Richardson-20 (Table 4.2).



TABLE 4.2

RELIABILITY COEFFICIENTS FOR CUMULATIVE POSTTESTS

Unit No.
...... . ... .....

1 40 *

2 30 *

3
,':...c.

40 *

4 30 *

5 40 *

6 30 .64

7 40 .68

8 30 .58

9 40 .61

10 '30 .18

11 30 .69

12 30 .65

13 40 .58

* Coefficients for these units were in error at the

time of this reporting and are being re-computed.

3 9



As shown in Table 4.2, reliabilities for CPTs

were reasonably high, considering the shortness of

the tests. It is interesting to note that in contrast

to Administrative tests, high reliabilities for CPTs.

are desirable features of the tests. CPTs are designed

for medium difficulty and positive discrimination

among students and, as such, should show more item-

item, item-total correlation than administrative tests.

In revising CPT items, special attention was given to

the discrimination level of CPT items as well as to

item difficulty and item response distributions.

40
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V. RESULTS OF TOTAL couRsr EFFECTIVENESS

Since the Leadership Management course is based on

a behavioral approach to instruction, the first validation

of total course effectiveness was based primarily on

student test performance over a series of behavioral

objectives. The premise for this form of evaluation is

that once behavioral objectives are developed for a course

and everyone agrees that they arc necessary and worthwhile

objectives, then the test of the effectiveness of the

system is simply whether students attain the objectives.

The measurement of student performance on stated

behavioral objectives is a technique for assessing the

absolute effectiveness of a system. Relative effectiveness

is assessed by comparing the effectiveness of one system

or portions of the system to other systems. The relative

effectiveness of the USNA multi-media system to one or

more of the existing USNA leadership courses has not been

assessed for the following reasons:

1. The'evaluation of the multi-media course is

based on student performance on over 600. behavioral

objectives. A comparison of the effectiveness of the

multi-media course to other courses would therefore

necessitate the inclusion of over 600 measured objectives

in the other courses. To compare effectiveness based on



final examinations alone would mean comparing effectiveness

on only a sample of objectives rather than total objectives.

2. A second consideration in multi-media vs.

existing leadership course comparisons is the possible

Hawthorne and Rosenthal effects which may bias results.

These two effects are, respectively, the tendencies

1) for students to realize they are in'an experiment and

to perform beyond typical expectations (Schramm, 1964),

and 2) for teachers to realize they are being compared

and thus alter their-typical patterns of instruction

(Rosenthal, 1966).

3. Assuming that effectiveness data for the multi-

media course and the existing leadership course were not

idencical, there would be no way of accounting for the

differences. Since several different media and forms of

presentation are being used in the USNA course, and since

teaching methods and materials vary from one USNA

instructor to another, there would be no clear cut

indication of the conditions of instruction which account

for'total differences.

4. Within the multi-media system, the effort is

made to compare the relative effectiveness of one mode

of presentation to another. Included in the .forms of

presentation employed are lectures presented via audiotapc,

textbooks, and bibliographies, all of which are traditional

instructional techniques. In making these comparisons,

42
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all variables except the relevailt presentation variables

are controlled; i.e., students are given the same content,

objectives, materials, and test items. Only under these

circumstances is it possible to state that one form of

presentation is relatively more effective than another.

S. The multi-media course is not intended to

supplant the instructor in other courses. It is intended

rather to teach effectively the core content requisite

to the understanding of Naval leadership, thereby reducing

the need for the instructor's role as strictly a

disseminator of information. An instructor using multi-

media materials need only augment prepared materials with

personal guidance of students. That is, he is able to

lecture on points he would like to highlight, lead group

discussions, tutor and counsel students, and in general

. use his time as a professional to invent new and creative

ways of simulating leadership experiences. With these

considerations in mind, studies of the effectiveness of

systems which essentially compare one role of the instructor

to another role are too global to be of value.
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TOTAL COURSE EFFECTIVENESS

As mentioned in previous sections, the evaluation of

course effectiveness has been based on student performance

over two types of criterion referenced tests: the

administrative pre and posttest and the progress check.

Since both administrative and progress check tests

consisted of items which had one-to-one correspondence

with behavioral objectives, it is reasonable to estimate

the average percentage of objective attainment by the

average percentage of test items answered correctly. To

the extent that test items and objectives have been

directly matched and are thoroughly represented throughout

the course, the percentage of objectives attainted and the

percentage of test items achieved can be viewed inter-

changeably.

Results of total course effectiveness based on

administrative tests represent estimates of effectiveness

from a sample of objectives. Results of total course

effectiveness based on progress checks represent estimates,

of effectiveness over all course objectives. Evaluation

methodologies and results based on both types of tests

are. given in this section.

TOTAL COURSE EFFECTIVENESS BASED ON ADMINISTRATIVE TESTS

As discussed in Section IV, administrative pre and

posttest was actually the saris; 80 point test given at the
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beginning and end of the course. It consisted of items

representatively sampled from each of the 59 core

segments. It should be noted at this point that five

items on the pretest were judged to be ambiguous by the

WLC and USNA on-site instructors after the pretest had

been administered. Since those five items were

replaced for the posttest administration, both the

,five pretest items and the five replacements were

dropped'from the analysis of total test performance.

Analysis was therefore based on 75 pre and posttest

items rather than 80.

The most direct but ,somewhat misleading estimate

of total course effectiveness is found in the average
1

percentage of test items answered correctly on the

administrative posttest, widch is 74.1%. This estimate

is misleading because: 1) it represents only the average

percentage of objectives covered on the posttest

(75 objectives), and 2) it does not take into account

how much the students knew when they first entered the

course (Deterline, 66th Yearbook NSSI, 1967). In light

of this problem, to obtain a more comprehensive

estimate of total course effectiveness, it is necessary

to: 1) consider performance on all objectives measured

throughout the course, and 2) consider the entering level

of knowledge of the students. (Performance measures on

all course objectives are given in Section VI.)
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In order to assess the students' entering

familiarity with the content, all students were pretested

on the administrative test, The average percentage of

pretest items achieved was 53.6%, and the average

difference in amount achieved from pretest to posttest

was 20.5% (74.1 - 53.6). (See Appendix L for the

frequency distribution of pre and 7)ost.test scores.)

The actual percentage gained from pretest to posttest

is still a relatively obscure index of course effectiveness

because it does' not compare the amount of gain that was

possible.

An index which does represent how much students

learned from the system with respect to how much they could

have learned is the ratio of actual gain to maximum

possible gain. (Posttest minus pretest. divided by-the

number of points on the test minus pretest.) The

average crude gain ratio (raw spore gain ratio) for the

first implementation was 44.3% (Table 5.1). This

indicates that, on the average, students learned approxi-.

mately 44.3% of what they could have learned.



TABLE 5.1

MEAN GAIN RATIOS BASED ON ADMINISTRATIVE PRE AND POSTTEST

Maximum
Mean Mean Mean possible Gain
pretest--posttest gain ..gain ratio

Raw (crude) Score 40.2 55.6 15.4 34.8 44.3

True Score 40.1 55.5 15.4 34.9 44.4

N = 75

One problem associated with the use of the crude gain

ratio is that it does-not take into account the lack of

reliability of either the pretest or posttest. Lack of test

reliability has the effect of allowing varying results on

the same test for the same students. For example, if a test

were perfectly reliable, repeated testings of the same

student would yield the same test scores. Proportionate

to its lack of reliability, an unreliable test would produce

varying test scores for the same student. The effect of

test unreliability on the gain score would be that a

student's score could vary unwards from his true score on

47
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the pretest and vary downwards from his true score on the

posttest, or vice versa. In either case, results based

on the difference between pre and post testings of

unreliable tests would yield unreliable data since it

would indicate very small gain in the first case and

large gain in the second.

In order to account for the lack of reliability

of pre and posttests in computing the gain score ratio,

estimates of the true gain score ratio for all students

was computed.(McNemar, 1958, and Horst, 1966).

Results in Table 5.1 indicate that the average

estimated true gain and the true gain ratio, when corrected

for test reliability, are virtually identical to the

average crude gain and the crude gain ratio. However,

it can be noted from Table 5.2 that the estimated

true gain ratios for individual students are far more_

hom,geneous than the crude gain, ratios for individual

students. (See also Appendix M for differences in true

and crude pretest scores and true and crude gain for

individual students.)
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TABLE 5.2

FREQUENCY DISTRIBUTION OF GAIN RATIOS

Crude gain Estimated true
Ratia frequency gain frequency

65.0-69.9 l

60.0-64.9 3

55.0-59.9 4

50.0-54.9 8

45.0-49.9 4

40.0-44.9 5

35.0-39.9 9

30.0-34.9 S

25.0-29.9 3

20.0-24.9 2

15.0-19.9

13

31



A second problem associated with the use of gain

score ratios in general is that there is no established

standard by which to gauge them. To indicate that a

system is 44% effective may seem to indicate that the

system is not operating at an acceptable level of

effectiveness. However, when the gain score ratio is

interpreted in conjunction with the posttest average,

it becomes more meaningful. Considering' both the true

.gain score ratio and posttest average, it can be noted

that students gained ,Aly 44% of what they could have

gained, but their final scores were fairly high, i.e., 74.10,

To further interpret the gain ratio and average

posttest performance, it is necessary to consider each

item of the test from which the data are derived. An

additional element of data, therefore, is the test item-

objective reference for the administrative pre and post-

tests which indicates the number of objectives (test

items) most students knew prior to taking the course and

the number of objectives students failed to achieve

on completing the course (Appendice N and 0).

Refering to Table 5.3 (Frequency distribution of

number of objectives achieved by % of students), it can

be noted that there were no objectives which all students

knew upon entering the course. However, by combining

the first three frequency intervals, it can be seen that
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80% or more students knew 17 of thz items, or 230 of the

7S objectives on the pretest. In these cases, it is easy

to understand that there was little room for gain on

these items. On the other hand, although there were six

items achieved by 100% of the students, by combining

the last five frequency intervals for the posttest

(Table 5.3), it can be noted that there were 11 items

that were achieved by 50% or less of the students.

This also accounts for low gain. From Table 5.4 it-can

be noted that there were additionally eight items which

produced negative gain from pretest to posttest

administrations; i.e., the students scored lower on

the posttest than they did on the pretest. The use

of the type of data .discussed thus far in revising

the course in outlined in Section VIII.
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TABLE 5.3

FREQUENCY DISTRIBUTION OF NUMBER OF OBJECTIVES ACHIEVED

BY PERCENTAGE OF STUDENTS: ADMINISTRATIVE TESTS

.......
Percentage of
students
achieving
objectives

Pretest.
number of
objectives
achieved

. .. . .... .

----ToiTiest
number of
objectives
achieved

. ......

100- 0 6

90-99 5 21

80-89. 12 9

70-79 7 13

60-69 8 8

SC-59 10 7

40-49 8 3

30-39 8 4

20-29 11 1

10-19 3 3

0-9 3 0



TABLE 5.4

FREQUENCY DISTRIBUTION OF PERCENTAGE OP GAIN

OF NUMBER' OF OBJECTIVES FROM PRE TO POSTTEST

Percentage
_of. Gain

Number of
Objectives

80 to 89 .

1.

70 to 79

60 to 69 5

50 to 59 3

40 to 49 7

30 to 39
7.

20 to 29 10

10 to 19 15

0 to 9 19

-9 to 0 2

-19 to-10 4

-29 to-20 1

-39 to-30 1
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Results from the data based on the administrative

test item-objective reference (Appendix N and 0) indicated

two points quite clearly. One was that although students

achieved an average of 74.1% on the posttest, a number

of the test items were not adeqUate and needed to be

revised. The second was that the objectives covered

by the administrative test needed to be re-examined with

respect to the adequacy with which they were taught.

The percentage of correct student responses to items

on the administrative tests is identical to the item

difficulty level for these items. Procedures for

revising the administrative exam based on the test item-

objective reference are expanded upon in Section VIII.

TOTAL COURSE PERFORMANCE BASED ON PROGRESS CHECKS

As discussed in the preceding sections, estimates,

of total course effectiveness based on administrative.

tests represent student perform'ance over only a sample

of course Dbjectives. Since administrative tests sampled

only 75 of the course objectives, test results do not

give a clear picture of student performance on each

objective measured throughout the course which is needed

to properly revise and improve the course.

In order to obtain data on all course objectives,

progress checks were given at the end of each segment;

they covered most of the terminal objectives and enabling

objectives taught in those segments. (All enabling
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objectives hot covered by progress checks were covered

by criterion frames within the program sequences.)

Records of progress check results were mace for each

student, and the average progress check performance

was computed for all students. The exact score on each

piogress check for each student was included in the

student track. (An example of the student track is

given in Appendix P.)

Since students took the progress check immediately

after completing a core segment and then remediated on

the basis of failure to attain 80% of the objectives,

it is necessary to report progress check performance

both before remediation (iteration I) and after

remediation (iteration 2). The percentage of total

objectives attained by each student and the mean

percent across students both before and after remediation

are presented in Appendix Q. The frequency distribution

of the percentage of total objectives attained by

number of students (Table S.S) is compiled from

Appendix Q.



TABLE 5.5

FREQUENCY DISTRIBUTION OF PERCENTAGE OF TOTAL COURSE

OBJECTIVES ACHIEVED BY NUMBER OF STUDENTS: PROGRESS CHECKS

% total
objectives
achieved

Number of students
before remediation

Number of students
after remediation

90.0-94.9 1

85.0-89.9 18

80.0-84.9 16 21

75.0-79.9 16 4

70.0-74.9 11

65.0-69.9 1
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From Appendix Q it can be noted that the average

percentage of objectives attained throughout the course

prior to remediation was 77.7%. Following remediation,

the average percentage of objectives attained increased

to 83.8%. (These mean percentage figures were obtained by

a
F
n

where a = the number of objectives attained by all

students, b = the number of progress check items given

throughout the course (530), and n = the number of

students in the course (44).)

As an indication of the variability of percentages

of progress checks, the following groupings into

percent-percent performance are reported:

Before remediation, 97.8% or more of the
students achieved 70% or more of the objectives.

Following remediation, 91% or more of the
students achieved 80% or more of the. objectives.

These figures appear to indicate that, on the average,

the course is performing quite well; however, the same

problem in interpreting administrative 'posttest results

is present in interpreting progress check results. That

is, although 90% or more of the students are achieving

80% of the objectives, there are still some students

performing below criterion level.on some obje-tives. In



the first case, it can be noted from Table 5.5, that only

four students failed to achieve the 80% criterion level

after remediation, and their scores ranged from 76% to 79%.

However, the second point (flilure to achieve an average

of 16% of the objectives after remediation) is more

critical 'since this could represent up to 93 objectives

'throughout the course (16% of 530). Recall that the mean

percent of objectives achieved after remediation (as

shown in Appendix Q) was 83.8 which leaves roughly 16%

of objectives not achieved.

.Although this may seem high, it should be remembered

that if a studrnt did not achieve the objective after

remediation, he received tutoring from the instructor.

The revision process would be directed toward reducing

the need for tutoring.

In order to determine if failure to attain 100i

of the objectives was attributed to random errors on

objectives or to certain poorly presented or poorly

tested objectives, a test item-objective reference was

developed for all progress check items (Appendix R).

From the test item-objective reference, frequency

distributions of the percentage of students respbnding

correctly to each test item before and after remediation

were developed.
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By combining the first five frequency intervals in

Table 5.6, it can be 'seen that 301 or S7% of the items

were achieved by more than 80% of the students before

remediatic,, Conversely, 43% of the objectives were mot

achieved by less than 20% of the students. These results

indicattid a need for revision of either 43% of the test

items or corresponding materials or both. In order to

localize whether materials or test items should be

revised, the percentage of correct student responses

to each test item following remediation was tablulated.

Again by combining the first five frequency intervals,

it can be noted from Table 5.6 that, following remediation,

404 or 76% of the test items were answered correctly by

80% or more of the students. Implications of these results

for revision were that if students remediated through

the same materials and were unable to answer the test item,

the problem could still be either the test item or the

materials. Oh the other hand, if they remediated through

different materials and were able to answer the test item

correctly, the item itself was probably adequate and the

core materials should be revised. (Details of the use of

progress check data in *revision of materials is given in

Section VIII.)



TABLE 5.6
Cr.

FREQUENCY DISTRIBUTION,- OF NUMBER OF OBJECTIVES ACIIIEVIiD

BY PERCENTAGE OF STUDENTS: PROGRESS CHECKS

Percentage
of students

No. of objectives No. of objectives
achieved before achieved after
remedi ati on remediation....

100.0- 69 121

95.0-99.9 80 107

90.0-94.9 67 82

85.0-89.9 48 46

80.0-84.9 37 48

75.0-79.9 56 33

70.0-74.9 30 14

65.0-69.9 27 11

60.0-64.9 9 16

55.0-59.9 12 13

50.0-54.9 17 12

45.0-49.9 16 3

40.0-44.9 8 5

35.0-39.9 10 4

30.0-34.9 8 5

25.0-29.9 12 3

20.0-24.9 5 4

15.0-19.9 6 1

10.0-14.9 5 '1

5.0- 9.9 5 1

0.0- 4.9 3
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VI. PART AND SEGMENT EFFECTIVENESS

Integral to the evaluation of total course

effectiveness is the evaluation of independent parts.

and segments of the course. By assessing the

effectiveness level of parts, and segments within parts,

it is possible to identify and revise those segments

which are not effective, thereby increasing total course

effectiveness in future implementations.

EVALUATION OF PART EFFECTIVENESS

Evaluation of both parts and segments has been

based primarily on student performance on progress

checks before remediation. The total evaluation for

parts is based on the average percentage of progress

check items achieved, the average amount of time taken

by students to complete each segment, and the percentage

of students who indicated high or low interest in the

materials before remediating. Summary results of

analyses by part are given in Table 6.1. Student interest

and time was tabulated from the module questionnaire

shown in Appendix S. The students filled this out after

each segment.
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TABLE 6.1
I.

UNWEIGUTED MEAN PERCENTAGE OF PROGRESS CHECK ITEMS CORRECT,

STUDENT TIME, AND PERCENTAGE OF STUDENT INTEREST FOR ALL PARTS

Parts

Avg. %
PC items
correct

Avg. .

student
time (min.)

% student
interest
(high)

% student
interest
(low)

Part One 74.4 60.9 56.4 8.6

Part Two .70.6 33.9 54.9 11.0

Part Three 73.9 30.8 36.0 19.4

Part Four 82.8 44.5 44.6 14.1

Part Five 73.3 45.8 22.4 23.8

Part Six 85.0 45.1 .41.9 5.9

Part Seven 76.1 39.S 29.7 21.3

Part Eight 80.9 57.4 32.3 16.8

Part Nine 84.0 40.8 37.7 4.7

Part Ten 91.0 48.5 37.9 7.5

Part Eleven 84.6 31.5 31.4 6.1

Part Twelve 87.9 54.4 61.0 3.5
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It should be noted that results by part are

expressed in terms of the unweighted mean percentage

of progress check items and student interest. This

indicates that all data reported for a part represent

the typical performance of segments within that part.

For example, Part Two was characterized by segments

in which 1)-the typical performance on objectives was

0.6%; 2) the average amount of time (reported by

students) per segment was 33.9 minutes; and 3) the

typical reaction of students to segments was:

54.9% of the students reported the material as

interesting, and only 11% reported it as uninteresting.

There are several reasons for variations among

recorded data for parts. Some of the reasons are that

data are averaged over differences in content, test

items, media, and presentation forms. Differences can

also be explained in terms of varying styles of writing

among materials developers.

EVALUATION OF SEGMENT EFFECTIVENESS

Differences in student performance by segment are

given in Appendix T. It should be noted that many of the

same problems in interpreting differences between parts

are also problems in interpreting'differences between

segments; i.e., segments cov'r different content, are

tested by different progress check items, and are taught
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by. different media and forms of presentation. Even so,

it can be observed from Table 6.2 that, for whatever

reasons, performance on some segments is considerably

better than others.

TABLE 6.2

FREQUENCY DISTRIBUTION OF AVERAGE PERCENTAGE OF

PROGRESS CHECK SCORES FOR ALL SEGMENTS

Average
percentage

correct

Number
of

-segments

90.0-94.9 7

85.0-89.9 9

80.0-84.9 13

75.0-79.9 11

70.0-74.9 7

65.0-6.9 10

60.0-64.9 1

55.0-59.9 1
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It can be noted, for example, that in 29 of the

segments students achieved an average of 800 or more

of the objectives before reMediation. In 12 of the

segments, students achieved an average of less than

70% of the objectives. The data therefore indicate

the need for substantial revision to either the test

items or materials in 12 out of 59 or approximately

20% of the total core segments. (See Section VIII.)

The test item-objective reference is used for

identifying the test items, objectives, or content

which require revision in these segments (Appendix R).

Table 6.3 presents the frequency distribution

of average student time by segment. The average

amount of time spent on each of the core segments

.ranged from 20 to 90 minutes..
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TABLE 6.3

FREQUENCY DISTRIBUTION OF AVERAGE STUDENT TIME FOR ALL STUDENTS

Time in Number of
minutes Segments

...

90.0-94.9 1

85.0-89.9

80.0-84.9

75.0-79.9

70.0-74.9 1

65.0-69.9 1

60.0-64.9 2

55.0-59.9 6

50.0-54.9 .J

45.0-49.9 5

40.0-44.9 11

35.0-39.9 10

30.0-29.9 10

25.0-29.9 5

20.0-24.9 1

15.0-19.9

71
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It can be noted that although the range is 20 to

90 minutes, 93% of the segments had average times

ranging from 25 to 65 minutes, or roughly from half an

hour to an hour. Segments not falling within the half-

hour to hour average time frame' were -eviscd with respect

to projected estimates of student time required. It is

important to remember, however, that the data reported

on time are based on student self reports of the amount

of time spent per segment prior to remediation. In

other words,more time would be required for remediating

if test performance on segments were not at criterion

level. Therefore, more consideration was given to initial

student test performance during revision than to time

spent.

Student attitudes toward segment material were

compiled from the module questionnaires. The first item

on the questionnaire required the student to indicate on

a five point rating scale whether his interest in the

material was very much above average, above average, average,

below average, or very much below average. The data were

tabulated by collapsing the above average categories into

percentage of high interest and collapsing the below

average categories into percentage of low interest. The

frequency distribution of percentages of students' high

and low interest by segment are given in Table 6.4.
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TABLE 6.4

FREQUENCY DISTRIBUTION OF PERCENTAGE OF

:STUDENT INTEREST FOR ALL SEGMENTS

Percentage
of student

.... interest
High

. frequency...
Low

.,... frequency .

80.0-84.9 1

75.0-79.9
.

i

70.0-74.9 2

65.0-69.9 2

60.0-64.9 5

55.0-59.9 3

50.0-54.9 3

45.0-49.9 1

40.0-44.9 9.

35.0-39.9 6 3

30.0-34.9 9 2

25.0-29.9 8 3

20.0-24.9 5 10

15.0-19.9 3 8

10.0-14.9 8

5.0- 9.9 1 12

0.0- 4.9 1 13
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It can be noted that many more segments were

judged to be of high interest than of low interest.

On the other hand, there were 18 segments in which

20% - 40% of the students indicated low interest.

Interpretation of segments with either high or low

interest should be tempered with the realization

that students' attitudes toward material may represent

attitudes toward the content, toward the medium,

tow rd the form of presentation or toward the quality

of ti. presentation of the material. It can be noted

from Appendix T that students generally reacted favorably

to segments in which they also performed well. Whether

students performed well because they liked the material,

or whether they liked the material because they performed

well is not clear. In either case, the revision of

materials was guided primarily by students' performance

on objectives, and secondarily by the average student

time and student interest.



VII. SEGMENTS-WITHIN-MEDIA EFFECTIVENESS

As discussed in the previous section, there are

. problems with the interpretation of differences in part

effectiveness because results may reflect differences

4n content, test items, media, or pres'entation forms.

In an attempt to localize at least one of the

variables which may account for differential

effectiveness, segments taught by the same media

have been grouped and analyzed.

At the outset, it is important to mention that

al,though segments have been grouped on the basis of

media, the results indicated in this section should

not be construed as evidence for the superiority or

inferiority of one medium to another. These results.

do not reflect inherent qualities of the media as

such, but are rather-indications of the effectiveness

of the materials which were developed for and

presented by each medium. For example, it could be

that videotapes as a_mede of transmitting X type of

inl nation in course Y is the best possible mee,.um

which could be selected; however, according to the

way they are used in the multi-media course, video-

tapes may be less effective than other forms of

presentation. The reason for grouping and reporting
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segment results by media is to localize the variations

in effectiveness of segments which may be attributable

to teaching via different media or forms of presentation.

Results reported in this section are simply the average

results obtained for all segments taught by a single

medium throughout the course. The results do not indicate

comparisons of media made over identical content with

identical test items. Results of segment effectiveness

by media are given in Table 7.1.

TABLE 7.1

UNWEIGHTED MEAN % PROGRESS CHECK ITEMS CORRECT, STUDENT
TIME, AND % STUDENT INTEREST POR ALL MEDIA

Media

% Progress
Check
items

Average
student
time (min.)

% Student
interest
(high)

% Student
interest
(low)

CAI 87.9 54.4 61.0 3.5

LAS 73.8 57.1 30.3 21.5

Syndactic text 80.2 43.2 47.5 10.6

Videotape 73.5 43.2 31.1 17.3

Audiotape 74.8 43.8 30.7 21.3

Audiotape IP 84.4 47.7 44.7 10.2

Linear Text 78.-7 48.5 32.1 21.1
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It can be noted that, on the average, the most to

the least effective segments were those presented by:

1) CAI, 2) audiotape-IP booklets, 3) syndactic text,

4) linear texts, 5) audiotape lectures, 6) learning.

activities summaries, and 7) videotapes. Although there

are not large differences between audiotapc, videotape,

and LAS segments, there are larger differences between_

these segments and CAI segments.

Correspondingly, it can be noted that student

interest reports favored segments-within-media in

approximately the same rank order as student performance;

i.e., CAI, audiotape-IP, and syndactic text were highest

in student interest, and audiotapes, videotapes, and LAS

were lowest in student interest. The rank order

correlation between student high interest and performance

across segments-within-meciia is .86. The rank order .

correlaUon between low student, interest and performance

is - .78.

These results tend to indicate that, on the average,

content presented in CAI, audiotapc-IP, and syndactic

text in this course is both more comprehendablc and more

interesting to students. Before generalizing these results

to all segments within these media,.it is necessary to

remember that there arc, of course, variations within all

of the media; i.e., each group of segments-within-media

has both reasonably effective and ineffective segments.
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The unweighted mean percentage of performance,

time, and student interest for both research and non-

research segments witbim each media is given in

Appendix U. It can be noted that non-research segments

of videotape are the only non-research segments which

vary appreciably from research segments-within-media.

For videotapes, the non-research segments were somewhat

higher (8:7% higher). Implications of these results are

that students were not penaliied by experimental pre-

sentations of material since the research segments on

the average were presented just as effectively and

interestingly as were non-research segments-wlthin-media.

A second method of presenting data. on segments-

vithin-wedia effectiveness is the percent - percent

criterion. The percent - percent criterion is essentially

a method of reporting the variability of the distribution

of student 'scores by selecting a criterion point in the

distribution of scores and reporting the percentage of

students who achieved scores equal to or greater than

the criterion (Appendix V).

For purposes of the first implementation, two criterion

score points were selected: 70% of the objectives prior

to remediation and 80% of the objectives prior to remediation.

Additionally, results are reported for the criterion:

80% of the objectives after remediation. Reported in

Appendix V are the percent - percent data for all segments-

4
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within-media. Table 7.2 presents a summary of the data

in Appendix V for media.

TABLE 7.2

UNWEIGHTED MEAN % STUDENTS SCORING 70% OR 80% ON PROGRESS

CHECKS BEFORE AND AFTER REMEDIATION: SEGMENTS-WITHIN-MEDIA

Media

% Students % Students % Students
70% or better 80% or brriter 80% or better
before remed. before remed. after remed.

CAI 94.9 81.2

Audiotape-IP 89.4 74.2

Syndactic text 80.7 61.7

Linear text 74.1 53.7

LAS 61.7 49.2

Audio-videocape 69.9 44.3

89.8

87.5

84.1

6S.0

85.1

63.9

It can be noted from Table 7.2 that only segments

within -CAI met the average 80%-80% criterion before

remediation. However, audiotape-IP and syndact5c text

segments met the average 8C % -80% criterion .following

remedi.ation. In reviewing these results, it must be

remembered that indi7idual segments-within-media and

the number of test items per segment influence the
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percent-percent averages. For example, three ineffective

segments lowered the average percent of students

achieving 80% in segments-within-linear text. (See

Appendix V: Linear Text, Part Five.) Likewise, too, few

items on progress checks influenced the percentage of

students responding to gO% of the items. (See Appendix V:

Syndactic Text, Segments 5.1, 5.2, _and 11.3.) Since

fewer than ten items were used in these segments, 80%

of the students could miss only one item on the test

without automatically lowering the percent-percent

criterion to less than 80%-80t.

Initial identification of segments requiring revision

was based on the percent-percent distributions. The

actual use of percent-percent data in making revisions

is explained in Section VIII.
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VIII. USE OF EFFECTIVENESS DATA IN COURSE IMPROVEMENT

In addition to being simple indices of course

effectiveness, the first implementation performance

data were used as the basis for identification and

revision of core materials and tests. As discussed

in previous sections, the overall results of the first

validation were quite good. Since 97% of the students

met 70% of the total course objectives without remediation,

it is safe to conclude that the materials used were at

least minimally effective. On the other hand, since an

optimally effective instructional system is one in

which all students achieve_all objectives, revision of

all ineffective segments and test items was undertaken

in order to approximate this criterion.

MATERIALS REVISION

Basic steps in the use of performance data for course

revision were:

1. The identification of segments within media

which fell below 80%, i.e., averaged over media.

2. The identification of each core segment which

fcill below the 80% 80% criterion level, i.e.,

80% of the students achieving 80% of the objectives.



3. The identification of each objective within

segments which was not passed by SO% or more

of the students.

4. The identification of student responses to

each test item alternative.

5. The identification of student responses to

each criterion frame within a programed

sequence.

Identification of Media

Results of segments-within-media effectiveness arc

summarized in Section VII. Results indicated that no

media was totally ineffective, but segments of LAS,

videotape an: audiotape were somewhat less effective

and less interesting than CAI, audiotape-IP, and

syndactic text.

Since differences in effectiveness between media

indicated differences in materials preparation via media

rather than differences inherent in the media themselves,

the question became "Is it possible. to revise materials

in these media in such a way that all students will

attain all objectives?". The determination was that

little could be done to revise LAS segments since they

were primarily taught by textbooks, and revision of

videotapes (as_they were used) was simply rigt practical.



As a result, the four segments of learning activity

summaries were structured into segments of syndactic

text, and videotapes were dropped from core segments.

(Videotapes of actual leadership situations will be

used in depth core segments in the next implementation,

but videotapes of simple lectures will not be used in

core segments.)

Although audiotapes were somewhat less effective

than CAI, audiotape-IP, and syndactic text, they were

revised and will be used in the next implementation.

Reasons for dropping videotapes and not dropping audio-

tapes were that a transient presentation was needed.

for testing hypothesis 1, and audiotapes were less

expensive to revise. Audiotapes will be parralleled

by a persistent (text) form of presentation in the

second implementation, and differences between audio

tapes and text presentations will he experimentally

studied.

Identification of Segments

Following identification of media which should be

eliminated from the system, was identificatioA of

ineffective segments, irrespective of media. For

example, in.three linear text segMents, the average

percentages of students achieving 80% of the objectives
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were 25.0%, 4.5%, and 13.6%. A review of these segments

revealed that they should be re-formatted into smaller

steps and that lengthy examples should be eliminated.

. The content outlines for these segments were also revised

according to the USNA instructor's recommendations. Other

segments requiring substantial revision were identified

and reviewed in a similar manner.

Identification of Objectives

In all, 75% of the segments required some revision

according to the 80% 80% criterion. The extent of the

revision was based on the percentage of students

responding to 'bach objective. For example, a segment

falling below the 80% 80% criterion may be generally

ineffective or there may be only two or three objectives

which are poorly presented or tested. An example of

general ineffectiveness is Part Five, Segment IV,

presented by linear text (Table 8.1).
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TABLE 8.1

TEST ITEM-OBJECTIVE REFERENCE

(PART FIVE, SEGMENT IV)

Objective
identifier

Test item
number

Percentage
correct responses
before remediation

Percentage
correct responses
after remediation

TO-1 1 65.9 72.7

TO-2 2 84.1 93.2

TO-3 3 .29.5 45.5

TO-4 4 79.5 84.1

TO-5 5 100.0 100.0

TO-6 6 90.9 97.7

TO-7 7 25.0 56.8

TO-8 8 47.7 63.6

TO-9 9 79.5 90.9

TO-11 10 93.2 95.5

TO-11 ii
....... 61.4 68.2
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It can be noted that, before remediatIon, seven out

of 11 text items were answered by less than 80% of the

students. Following remediation, five of these items

were still below the 80% criterion. The distribution

indicated that student performance was generally poor

(63% of the objectives were below criterion), and the

segment should be revised considerably.

The example of general ineffectiveness can be

contrasted with an example of speCific ineffectiveness

in which 80% of the students perform well on most

objectives but do miss two or three of them.

An example of specific ineffectiveness is Part Six,

Segment IV, presented by syndactic text (Table 8.2).
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TABLE 8.2

TEST ITEM-OBJECTIVE REFERENCE

(PART SIX, SEGMENT IV)

Objective
identifier

Test item
number

Percentage
correct responses
before remediation

Percentage
correct responses
after remediation

TO-1 1 95.5 97.7

TO-2 2 100.0 100.0

TO-3 3 93.2 97.7

TO-4 4 95.5 97.7

TO-5 5 100.0 100.0

TO-7 7 97.7 100.0

TO-9 9 65.9 79.5

TO-10 10 52.3 63.6



Six out of eight items were answered correctly by

900 or more of the students; only two were answered by

less than 80% of the students. Therefore, the specific

areas of difficulty in this syndactic text segment were

the last two objectives, or last.two test items. Since

students didnot improve appreciably on the test items

after remediation, and since they remediated through

the same core materials, the isolation of speci:r

problems, i.e., test item or materials, is not apparent

from the test item-objective reference alone.

Identification of Test Item

The general criterion for revision of either test

items or materials was the 80% difficulty level of an

item. When items fell below the 800 level, the test

item, objective, and content were reviewed with respect

to the accuracy of their interrelationship. Where

discrepancies occurred, subjective judgment determined

if the test item or he materials should be changed in

order to achieve a closer correspondence to the objective.

Whey no discrepancy appeared, the following procedures

were implemented:

The distribution of responses to each distractor was

studied in relation to the materials in order to determines

a) if the distractors were in fact correct, b) if the

83
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distractors were incorrect but not presented as distinctly

incorrect, or c) if the correct answer was not emphasized

as correct.

Revision based on these considerations generally

consisted of strengthening the controlling stimulus for

the correct response by increasing the similarity of

examples in the materials and the example used in the

text item, or vice versa'. Where incorrect distractors

were partially or actually correct, subject matter

experts made' decisions on revising the content outline

or material.

When available, the discrimination index of each

item was used in conjunction with the difficulty 1,n,5

in deciding revision. Although the difficulty level

was weighed more heavily in revision, all negatively

discriminating items regardless of difficulty indicated

need for revision. Since negative discrimination

indicated that students who scored high or all other

items were failing an item, the materials were reviewed

to see if in fact the correct answer was the only correct

response or if there was another distractor which was

also correct. If the difficulty level was 900 or above,

a discrimination index was not considered, since only

two or three students could cause the discriminatior

index to be negative. However, if the difficulty ranged
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between 80 and 90 and the discrimination was negative,

the need for revision to either test item or materials

was clear.

Although the discrimination indices were not

available until after many test items and materials

were revised, all progress checks were checked to

determine if items that were negatively discriminating

or significantly positively discriminating were revised

A under the difficulty rule. General guidelines for use

of both difficulty and discrimination in revision are

given in Table 8.3.

TABLE 8.3

REVISION DECISIONS BASED ON PROGRESS CHECK DATA

Range of Test

difficulty Discrimination Revision item Material

90-100
+ No No No

-- No No No

o No No No

+ No No No

80-90 ._ Yes ? ?

o No No No

+ Yes Yes

60-80 Yes Yes Yes

o Yes .? ?

Yes ? ?

0-60 .._ Yes ? ?

o Yes ? ?
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Since data on item discrimination was not available

until late in the revis'ion cycle, it was not possible to

fully implement these decision rules and verify their

. usefulness in the revision process. However, in subsequent

revisions, these data will be used as additional

guidelines to writers.

Identification of Frames

When materials required revision, writers analyzed

material by criterion frames within the program sequences.

When test items required revision, writers revised items

according to the item response analysis, item difficulty

and item discrimination index. In .materials revision,

frame analysis indicated which criterion objectives

included in the program sequence were ineffective.

(An example of the frame analysis format for syndactic

text is given in Appendix W.) High and low error rates

for both summa.y quizzes and frames of syndactic text

were indicated on the frame analysis sheet. From these

data, the writer could determine whether prerequisite

OT ;rminal behaviors were failed by most students.

Theoretical decision rules for frame revision were

supplemented by subjective judgment concerning the

appropriateness of examples and clarity of presentation

being taught in weak frames.
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TEST ITEM REIOSION

Revision of progress checks was based on the 80%

diffi6ulty level, the item Jiscrimination index, and

the item response analysis. Since these procedures.

have already been indicated in Table 8.3, this section

is limited to revision procedures for the administrative

and cumulative posttests.

Administra+ive-Test Revision

The following guidelines were given to writers

for the first revision of administrative test items:

1) Identify and revise all items which are above,

75% difficulty on the pretest.

2) Identify and revise all items which have less

than 7St difficulty if the difficulty of the

corresponding posttest item is less than 20%

above that of the pretest item.

3) Identify and revise items if the posttest difficulty

is less than 70%.

4) Under condition 2 above, revise all items which

have negative discrimination indices or which

have positive discrimination indices that are

significant.

5) Wherever possible, revise administrative items

at the same time the corresponding materials and

progress check items are'revised, and revise

materials if they are the cause of negative

discrimination or low difficulty.

i



After all administrative items had been revised and

were reviewed by WLC subject matter experts, the items

were pretested on two groups of USNA midshipmen, plebes

and second classmen. Plebes were tested in order 6

determine -which items were simply too easy. Second

classmen were tested in order to determine which items

measured objectives that second classmen had already

learned.

Specifications given to writers for the second

revision of administrative test items were:

1)- Work from second class to plebe data. Identify

all items which 75% or more second classmen

answered correctly. If 50% or more plebes also

answered correctly, it is simply too easy and

needs to be revised or replaced. If less than

SO% of the plebes answered correctly, leave it

alone unless 80% or more of the second classien

answered correctly. In the latter case, replace

the item.

Work from plebe to second class data. Identify

all items which 50% or more plebes answered

correctly. If 66% or more second classmen also

answered correctly, it is too easy and needs

revision.

88
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3) Use confidence data where_it appears appropriate,

i.e., if in doubt as to necessity for revision,

check the confidence data for second classnien.

The percentage of students getting the item

correct but indicated no confidence in their

response is the percentage who were guessing.

However, confidence data should in no way suggest

necessity for revision which the item response

data: does not suggest.

Cumulative Posttest' Revision

SiAce CPT items were constructed to discriminate

among students and among modules and since there was no
I

pretest for CPTs, the guidelines for revision of CPTs

differed from those for the administrative tests.

Guidelines for CPT revision were:

1) Identify all items which are over 85% difficulty

or below 40% difficulty. These items will

usually need to.be revised considerably or

replaced.

2) Identify items which are between 75% 85

difficulty if they contain one distractor which

has elitited no responses, and revise that

distractor.

3) Identify items which are between 65% 75%

difficulty if they contain two distracters



which elicit no responses, and revise either

of the distractors.

4) Identity items between 40% SO% if they

contain a distractor which elicits more correct

responses than the actual correct_ response,

and revise either the distractor or the

correct alternatives.

Identify and revise items between the 40% 80%

difficulty level that are negatively discriminating
(-

and-ere not revised aCooi'ding to the difficulty

rules.

6) If an item has a significant positive discrimination

index, do not revise it.
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PART ONE:
Segment I
Segment II

PART TWO:
Segment I
Segment II
Segment III
Segment IV
Segiivera V
Segment VI
Segment. VII
Segment VIII
.Segment IX'

PART THREE:

Segment I
Segment II
Segment III
Segment IV
Segment V

PART FOUR:
Segment I
Segment II
Segment III
Segment IV
Segment V
Segment VI
Segment VII

PART f IVE:
Segment I
Segment I I
Segment III
Segment IV
Segment V
Segment VI
Segment VII
Segment VIII
Segment IX
Segment X

APPENDIX A

COURSE OUTLINE

Overview, of Leadership
Concepts of Leadership
Standards of Leadership' in the Naval Service

Individual Behavior
Introduction to Psychology
Behavior and Its Observation
Learning
Factors Affecting Learning
Attention and Perception
Motivation
Conflict
Neurotic and Psychotic Reactions
Persona li ty

Group Dynamics
Characteristics of Groups
The Relation of the Leader to the Group
Group Interactions
Conformity as a Factor of Group Behavior
Relation of the Individual to the Group

Achieving Effective Communication
Importance of Interpersonal Communication
Types of Communication
The Communication Process (Receiver and Barriers)
The Communication Process (Sender and Feedback)
Formal Communication and Its Dimensions
Informal Communication
Communication Under Battle Situations

Military Management
Introduction to Management and the Management Process
Decision Making and Creativity
ObjeCtives
Planning
Organizing: Principles and Process
Organizing: Structure

Organizing: Charting
Directing
Controlling
Coordinating
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PART SIX: Authority and Responsibility
-Segment I Concept of Authority
Segment II Why People Accept/Resist Authority
Segment III Delegation of Authority; Line-Staff Relationship
Segment IV Responsibility

PART SEVEN:
Segment

Segni erit Ii

Segment III
Segment IV
Seginent V

PART EIGHT:
Segment, I

Segment ;II

Segrnent: I

Segment IV
Segment V
Segment VI

PART NINE:
Segment I
Segment II

PART TEN: , D

Segment I
Segment II

PART ELEVEN:
Segment I
Segment II
Segment III

PART TWELVE:
Segment I
Segment II
Segment I I I

Segment IV

Leadership Behavior and Style
Leadership. Behavior
Leadership Style
Determiners of Leadership Style - The Leader
Determiners of Leadership Style - The Group and The Situation
Participative Leaders lip

Senicir-Subordinote Relationships .

OrganiiatiOnal, Structure & Social Distance
-'SUborctinate RelatiOnShip

-Officer-Enlisted.-Relationships
AssUniptibn of 'Command" and-Formal &
Introduction--to Counseling
The Counseling Process.
Relations with' Seniors and Contemporaries

in Senior-

Informal Leader Relationships

Morale -- Esprit de Corps
Morale
Group Solidarity and Esprit

iscipline .

Introduction to Discipline
Development and Maintenance of Discipline

Personnel Evaluation
The Role of Evaluation
Enlisted Performance Evaluation
Officer Evaluation

Applied' Leadership
Measurement of Effective Leadership
Generally Recognized Characteristics of an Effective
Techniques of Assuming Command
"That's an Order!"

Leader
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APPENDIX B

GUIDELINES FOR DEVELOPMENT OF BEHAVIORAL OBJECTIVES

A. Type, 1 -- Definition - Identification

Given the instruction to identify the correct

purpose of (definition of/description of/use of)

concept X, the M Will select from several choices

the correct purpose of (definition of/description

of/use of) concept X.

1. General Type 1

a. Given the instruction to define

concepl. X,

b. The M will select from several

choices a definition of X

c. Similar to the following: "X....."

(NOTE: The third part is optional.)

2. Example of Type 1
,

d. When given the instruction to

define "acquisition,"

b. The M will select from several

choices the correct definition.

3. Example of Type 1

a. Given several choices; the M will

select the correct definition, of

acquisition.



4. Example of Type 1

a. When asked to define "attention,"

b. The M will select from several

choices a statement

c. (which indicates that attention

is the selection of specific

stimulus elements).

B. Type 2 -- Discrimination - Comiarison

Given the instruction to evaluate the

relationship between (defining attributes

of/contrast between/cOmparison among)

classes X, Y, Z...N, the M will be able

to select from several choices the para-

graph which illustrates (describes/

differentiates/identifies) the relation-

ship between (defining attributes of/

contrast betw...en/comparison among) classes

X, Y, Z...N.

1. General Type 2

a. When asked to evaluate the
...

relationship%among X, Y,...N,

b. The M will select from several

choices the parigraph which

describes this relationship.
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2. Example of Type 2

a. When asked to evaluate the

difference between retroactive

and proactive inhibition,

b. The M will select from several

choices the paragraph which

describes this difference.

C. ILEa 3 -- Generalization - Problem Identification

1. Deductive

a. Given examples of X, the M will

be able to select from several

choices the example which

illustrates principle Y.

'2. Inductive

a. Given an example of X, the M

will be able to select from

several choices which principle

Y,...or N) is shown

(exemplified/demonstrated) by

the example.

3. GenJral Type 3

a. Given examples of an X,
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b. The M will be able to select from

several choices the example which

illustrates principle Y.

4. Example of Type 3

a. When asked to compare several

versions of the same communi-

cation,

b. The -M will select from several

choices the version Which clearly

links the subordinate's role to

the overall objective of Naval

operations.

Type 4 -- Problem Solving

When asked to evaluate a situation which is an

example of class X, the M will select from

several choices the correct solution (approach/

method/resolution of/reaction to) the situation,

using principle Y.

1. General Type 4

a. Given a problem situation which is

an example of class X,

b. The M will select from several

choices the correct approach to the

situation,



c. Using principle Y.

(NOTE: The third pact may be omitted

if .the objective is unambiguous. In

practive, the third tart is usually

not given to the student.)

2.. Example of Type 4

a. When asked to evaluate a situation

in which'there is-an apparent

failure in communication,

b. The M will select from several

choices the description which

indicates the appropriate action

of a leader

c. Who assumes responsibility for.

the failure.

1-\
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Appendix C

Part and
Segment
Number

OUTLINE OF COURSE STRUCTURE AND MEDIA

Content Heading

.PART ONE: OVERVIEW OF LEADERSHIP

CPT
Unitd Mediumb

1.1 Concepts of Leadership NR ST
f.2 Standards*of Leadership in the Naval Service NR F-GD

PART TWO: INDIVIDUAL BEHAVIOR
2.1 Introduction to Psychology NR STST
2.2 Behavior.- and -its Observation I AT- or VT-PB
2.3 Learning

I AT- or VT-PB
2.4 Factors Affecting Learning ! AT- or VT-PB
2.5 Attention and Perception I AT- or VT-PB
2.6 MotiVation 2 ST
2.7 Conflict 2 ST
2.8 Neurotic and Psychotic Reactions 2 ST
2.9 Personality NR LAS

PART THREE: GROUP DYNAMICS
3.I Characteristics of Groups 3 AT- or VT-PB
3.2 The Relationship of the Leader to the Group 3 AT- or VT-PB
3.3 Group Interactions -3 AT- or VT-PB
3.4 Conformity as a Factor of Group Behavior 3 AT- or VT-PB
3.5 Relation of the Individual to the Group NR ST

PART FOUR: ACHIEVING EFFECTIVE COMMUNICATION
4.1 Importance of Interpersonal Communication 4 LT
4.2 Types of Communication 4 IT
4.3 The CommunicatiOn Process (Receiver and Barriers) 4 !I
4.4 The Communication Process (Sender and Feedback) 5 1.' IPB
4.5 Formal Communication and Its Dimensions 5 i. MB
4.6 Informal ComMunication 5 : ."B
4.7 Communication Under Battle Situations 5 -:'B

PART FIVE: MIL ITARY MANAGEMENT
5.1 Introduction to Management and the Management

Process NR ST
5.2 Decision Making and Creativity NR ST
5.3 Objectives NR ST
5.4 Planning 6 LT
5.5 Organizing: Principles and Process 6 LT
5.6 Organizing: Structure 6 LT
5.7 Organizing: Charting 7 AT- or VT-PB



Ito

.Part and

Segment
Number Content Heading

PART FIVE: MILITARY MANAGEMENT (CON'T)

CPT
Unita Medium

5.8 Directing 7 AT- or VT-PB

5.9 Controlling 7 AT- or VT-PB

5.10 Coordinating 7 AT- or VT-PB

PART SIX: AUTHORITY AND RESPONSIBILITY
6.1 Concept of Authority 8 ST

6.2 Why People Accept/Resist Authority d- 8 ST

6.3 Delegation of Authority; Line-Staff;Relationship 8 ST

6.4 Responsibility NR ST

PART SEVEN: LEADERSHIP, BEHAVIOR ANIS STYLE

7.1 Leadership Behavior 9 AT- or VT-PB

7.2 Leadership Style 9 AT-; or VT-PB

7.3' Determiners of Leadership Style - The Leader 9 AT- or VT-PB

7.4 Determiners of Leadership Style - The Group
and The Situation 9' AT- or VT-PB

7.5 Participative Leadership NR VT-PB

PART EIGHT: SENIOR-SUBORDINATE RELATIONSHIPS

8.1 . Organizational Structure & Social DiStance in
Senior-Subordinate Relationships 10 LT

8.2 Officer-Enlisted Relationships '10 LT

8.3 Assumption of Command and Formal & Informal
Leader Relationships 10 LT

8.4 Introduction to Counseling II LAS

8.5 The Counseling Process , 11 LAS

8.6 Relations with Seniors and ContemporarieS II LAS

PART NINE: MORALE ESPRIT DE CORPS

9.1 Morale NR VT-PB

9.2 Group Solidarity and Esprit NR VT-PB

PART TEN: DISCIPLINE
10.1 Introduction to Discipline NR .AT-IP

10.2 Development and Maintenance of Discipline NR AT-IP

PART ELEVEN: PERSONNEL EVALUATION
11.1 The Role of Evaluation 12 ST

11.2 Enlisted Performance Evaluation '12 ST

-11.3 -Officer Evaluation 12 ST
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Part and
Segment CPT

Number Content Heading Unita MediuM

PART TWELVE: APPLIED LEADERSHIP

12.1 Measurement of Effective (Leadership 13 CAI

12.2 Generally.Recognized Characteristics of an

Effective Leader 13 CAI

42.3 Techniques of Assuming Command 13 CAI

12'.4 "That's an Order!" . 13 CAI

a
NR refers to a nonresearch segment, thus not assigned to a

CPT unit.

b ST=Syndactic (Multi-level) Text; F-GD=Film, Group Discussion;

AT=Audiotape; VT=Videotape; PB=Panelbook; LAS=Learning Activities

Summary; LT=Linear Text; IP=Intrinsic Program; CAI= Computer. Assisted

Instruction.,
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APPENDIX E

EXAMPLE: BEHAVIORAL OBJECTIVE AND CRITERION
REFERENCED TEST ITEM
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APPENDIX E

EXAMPLE OF BEHAVIORAL OBJECTIVE:

Given examples of leaders interacting with

groups and using various leadership styles,

the M will be able to identify the situation

in which the leader uses participative

leadership.

EXAMPLE OF CRITERION REFERENCED TEST ITEM:

LT Henry was the type of officer who left

no doubt in the minds of his subordinates as

to his leadership qualifications. He was

always in the area, insuring that hit orders

were being carried out. When there was time,

he consulted with his leading petty officers

to obtain their ideas and recommendations and

shared decision making with them. LT Henry

made sure that credit was given to those who

deserved it. LT Henry took the responsibility

for success or failure.

From the choices below, identify the type

of leadership style being'us,A by LT Henry.

a. Participative

b. Supervisory

c. Authoritarian

d. Shared-leadership
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FREQUENCY DISTRIBUTION OF ITEM DIFFICULTY AND DISCRIMINATION:
ADMINISTRATIVE POSTTEST
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APPENDIX J

FREQUENCY DISTRIBUTION OF ITEM DIFFICULTY
AND POSITIVE DISCRIMINATION INDICES: PROGRESS CHECKS

interval
range

Positive
discrimination

frequency
Difficulty
frequency

L.000- 69

.950-.999 6 80

.900-.949 3 67

.850-.899 1 48

.800-.849 2 37

.750-.799 4 56

.700-.749 3 30

.650-.699 4 27

.600-.649 .7 9

.550-.599 8 12

,

.500-.549 4 17

.450-.499 II 16

.400-.449 13 8

..3501-.399 24 10

.300-.349 19 '8

.250-.299 30 12

.200-:249 28 5

.150-.199 37 6

.100-.149 30 5

.050-.099 27 5

.000-.049 31 3



APPENDIX K

. FREQUENCY DISTRIBUTION OF
'NEGATIVE ITEM DISCRIMINATION INDICES

I



11.0

APPENDIX K

FREQUENCY DISTRIBUTION OF NEGATIVE ITEM DISCRiMINATION INDICES

Interval

range
Negative discrimination

frequency

-.999 to -.950 1

-...949 to -.900

-.899 to -.850 I

- .849.io -.800 3

-.799 to -.750 r

-.749 to -.700 1

-.699 to -.650 I

-.649 to -.600 1

-.599 to -.550 1

-.549 to -.500 4

-.499 to -.450 4

-.449 to -.400 6

-.399 to -.350 10

-.349 to -.300 12

-.299 to -.250 12

-.249 to -.200 13

-.199 to -.150 17

-.L49 to -.100 14

-.099 to -.050 35

-.049 io -.000 30



APPENDIX L

FREQUENCY DISTRIBUTION' OF
ADMINISTRATIVE PRE AND POSTTEST SCORES
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APPENDIX L

FREQUENCY DISTRIBUTION OF ADMINISTRATIVE PRE AND POSTTEST SCORES

Scores
Pretest

frevency
Posttest
frequency

,,6

24

60-64

55-59

50-54 I 9

45-49' 7 5
\

40-44 18

35-39 II

30-34 6

25-29 I



APPENDIX M

GAIN RATIOS FOR ALL STUDENTS BASED ON
ADMINISTRATIVE PRE AND POSTTESTS
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TEST ITEM-OBJECTIVE REFERENCE:
ADMINISTRATIVE PRETEST
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APPENDIX Q

TOTAL % OBJECTIVES ACHIEVED BY EACH STUDENT BEFORE AND AFTER REMEDIATION

Student

% Objectives
before remediation

%ZbJectives
after remediation

1 80.6 MI

2 78.5' .
84.0

3 77.9 83.4

4 80.4 86.0

5 74.0 81.3

6 70.6 76.2

7 76.4 83.4

8 75.3 81.5

9 82.5 85.3

10 75.1 83.2

II 78.9 87.5

12 /8.3 84.3

13 84.0 90.8

14 78.3 85.1

15 77.4 82.1

16 75.5 86.8

17 79.8
,

85.8

18 80.4 85.8

19 66.8 77.0
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Student

% Objectives
before remodiation

% Objectives
after remediation

20

24

22.

77.2

73.4

80.4

82.3

80.2

86.4

23 81.9' 85.5

24 84.0 87.0

25 73.6 80.4

26 82.1 85.3

27 73.8 79.8

28 81.5 84.5

29 81.7 86.8

30 80.4 87..9

-31 74.7 79.4

32 81.5 86.6

33 80.0 85.8

34 79.1 84.9
.

35 73.6 81.7

36 77.7 84.3

37 77.2 81.9

38 73.8 82.8
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% Objectives % Objectives
Student before remediation after remediation

.39 79.1 80.9

40 82.8 85.8

41 70.4 81.5

42 72.6 80.4

43 80.2 85.5

44 74.5 82.8

.

Mean % 77.7 83.8

ti
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APPENDIX R

EXAMPLE: TEST ITEM-OBJECTIVE REFERENCE:
PROGRESS CHECK
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APPENDIX S

MODULE QUESTIONNAIRE

PART
SEGMENT
MODULE

Exact Time Spent on Instructional
Material in Module: Minutes.

NAME
ID/
DATE

123

Answer the starred items only if applicable.
Complete all but Question 9 after working through instructional
material.
Turn in questionnaire after ompleting the Progress Check.

From your own point of view:

1.

2.

3.

*4.

*5.

*6.

*7.

*8.

9.

Above Below
Hick Avc AvQ Avi Low

Was the material interesting?
-----..----

.

Was the material difficult?

Were the questions difficult?

Was the video interesting?

Was the video lecturer -

interesting?
..-

Was the audio presentation
interesting?h...a.......------..---...C.

-

Was the audio lecturer
interesting?

Was the programed sequence
interesting?

.

Was the progress check
difficult? -

10. If possible, specify where you had difficulty.

11. Comments and Suggestions.



APPENDIX T

PART AND SEGMENT: AVERAGE % PROGRESS CHECK
ITEMS -7RECT, STUDENT TIME, AND % STUDENT INTEREST
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APPENDIX U

AVERAGE PERCENT PROGRESS CHECK ITEMS CORRECT,
STUDENT TIME AND % STUDENT INTEREST BY SEGNINT WITHIN MEDIA
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1. APPENDIX V

PERCENTAGE OF STLDENTS SCORING 70% or 805 ON PROGRESS CHECKS

BEFORE AND AFTER REMEDIATION BY SEGMENT WITHIN MEDIA

AUDIOTAPE-VIDEOTAPE

141

Part and.
segment
number

Nuthber of

test items

Number of

students

% Students
70% or better
before remed.

% Students
80% or bettor
before remed.

% Students
80% or better
after reined.

2.2 10 44 63.6 31.8 70.5

2.3 10 44 56.8 18.2 56.8

2.4 10 .43 72.1 34.9 72.1

2.5 10 44 52.3 25.0 63.6

3.1 10 44 54.5 22.7 45.5

3.2 7 44 61.4 20.5 38.6

3.3 10 44 77.3 63.6 84.1

3.4 10 43 93.0 72.1 95.3

5.7 8 44 79.5 52.3 77.3

5.8 9 44 95.5 77.3 79.5

5.9 9 43 67.4 39.5 76.7

5.10 7 43 58.1 20.9 51.2

7.1 8 44 59.1 18.2 43.2

7.2 4 44 88.6 45.5 75.0

7.3 9 44 59.1 34.1 45.5

7,A 6 44 59.1 59.1 79.5

7.5 7 44 79.5 43.2 70.5

9.1 5 44 68.2 68.2 79.5

9.2 5 44 93.2 93.2 100.0

Unweightod mean % students 69.9 44.3 63.9

f



s-1

AUDIOTAPE-1P BOOKLET

. 142

Part and

segment
number

Number of
test items

Number of
students

% Students
70% or better
before remed.

% Students
80% or better
before remed.

% Students
80% or better
after remed.

4.4 10 44 97.7 95.5 97.7

4.5 9 44 81.8 43.2 54.5

4.6 10 44 .72.7 52.3 79.5

4.7 10 44 84.1 68.2 93.2

10.1 7 44 100.0 90.9 100.0

10.2 10 44 100.0 95.5 100.0

Unweighted mean % students 89.4 74.2 87.5



CAI

Part and
segment
number

143

Number of
test items

% Students % Students % Students .

Number of 70% or better 80% or better 80% or better
students before remed. before remed. after remed.

12.1 10 44 95.5 84.1 93.2

12.2 9 44 93.2 59.1 70.5

12.3 10 43 100.0 97.7 100.0

12.4 10 44 90.9 84.1 95.5

Unweighted mean % students 94.9 81.2 89.8
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LAS

Part and
segment Number of Number of

number test items students

% Students
70% or better
before remed.

% Students
80% or better
before remed.

% Students
80% or better
after remed.

2.9 10 44 47.7 36.4 79.5

8.4 8 44 65.9 43.2 79.5

8.5 II 43 76.7 60.5 93.0

8.6 6 44 56.8 56.8 88.6

Unweighted mean % students 61.7 49.2 85.1



LINEAR TEXT
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.Part and
segment
number

Number of
test items

Number of

students

% Students
70% or better
before remed.

% Students
80% or better.

before remed.

% Students
80% or better
after remed.

4.1 9 44 86.4 61.4 72.7

4.2 10 44 97.7 88.6 95.5

4.3 10 44 90.9 88.6 95.5

5.4 II 44 54.5 25.0 47.7

5.5 9 44 9.1 4.5 11.4

5.6 8 44 65.9 13.6 40.9

3.1 10 44 84.1 70.5 84.1

8.2 13 42 78.6 42.9 66.7

8.3 8 44 100.0 88.6 97.7

Unweighted mean % students 74.1 53.7 68.0



SYNDACT1C TEXT.........1.
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Part and

segment
number

Number of
test items

Number of
students

% Students

70% or better
before remed.

% Students
80% or better
before remed.

% Students
80% or better
after reined.

1.1 10 44 90.9 70.5 93.2

2.1 10 44 79.5 65.9 97.7

2.6 10 44 68.2 40.9 72.7

2.7 10 44 36.4 11.4 43.2

2.8 10 41 97.7 86.4 93.2

3.5 10 43 95.3 83.7 100.0

5.1 9 44 68.2 43.2 81.8

5.2 8 44 54.5 22.7 70.5

5.3 10 44 75.0 52.3 86.4

6.1 14 44 86.4 50.0 75.0

6.2 6
,

44 72.7 72.7 90.9

6.3 12 44 100.0 95.5 100.0

6.4 8 44 95.5 79.5 95.5

11,J 10 44 84.1 70.5 84.1

11.2 8 '44 100.0 88.6 90.9

11.3 4 44 86.4 57.3 70.5

Unweighted mean % students 80.7 61.7 84.1
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EXAMPLE: SYNDACTIC TEXT FRAME ANALYSIS
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