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ABSTRACT
This report analyzes the course content of Army ROTC Military
History, and reports the results on an experimental investigation

into the psychological interdependencies among different levels of

information. The study also reports two methods of computer-assisted
instruction used to teach the principles of war. No differences in

criterial behavior were found between two methods of principle learn-

ing. No relationship was found between subjects' mastery of historical
detail and the ability to apply the principles of war to accounts of
specific battles. On the other hand, methodological approaches to the

utilization of CAI for studying inference making was developed.




PURPOSES OF THE STUDY

Categorization of Factual Material

The rationalization of instiuction has been brought about in
part by the demands of technological media and by a demand for greater

efficiency in instruction. Rationalization entails an elaborated

specification of all of the levels of knowledge assumed to be involved
in the mastery of a given subject (Bloom, 1956). Little work has been

done in history, however. What has been done is aimed at specifying

larger objectives and generalizations to be taught (Metcalf, 1963;
Skretting and Sundeen, 1969).

The supposition behind a taxonomic task analysis is that the
information content of any discipline can be analyzed into constituent
elements, and that mastery of higher-level information is contingent
upon mastery of subordinate information (Gagné, 1965). Thus a taxonomy
is not only a conceptual framework on which to spread the content of a
discipline, it also suggasts points at which remediation can be per-
formed.

The most straightforward taxonomy would simply Tist and cate-

gorize the specific items to be learned. Military History, however, is
burdened with place names, the names of events, outstanding individuals,

dates, strategies plus winners and losers. It is intuitively reasonable

to suppose that all factual information in the subject does not carry

the same conceptual weight or offer the same resistance to learning.

1
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The ideal taxonomy would specify what kinds of information seem to be
grouped psychologically, and which kinds expedite the learning of the
larger principles of history.

The structure of information in the sciences has always been
clearer than inAthe humanities. Clearly, one must understand the
concepts of mass and measurement encompassed by Boyle's law before gas
pressure in an enclosed area can be predicted. The case is not so
clear with historical principles; it is possible to understand the
principles underlying the causes of the American Revolution, for

example, while ignorant of most of the events which led up to it.

The connection is even more tenuous between the principles of warfare
and the particular events surrounding given battles. In what sense
is it facilitative to know the details of the Battle of Gettysburg

to learn the tactical lessons from it?

The customary treatment of Military History is to present
exemplars of the principles of war embedded in information giving the
names of principal commanding officers, antecedent victories and losses,
the position and identity of participating units and so on. The first
question to be asked is whether any set of particulars suggests a
facilitative function in the acquisition of competence in the principles
of war. If this can be established, a taxonomic analysis of the dif-
ferent layers of‘information can serve to optimize instruction. A
principle here is defined as a high-level abstraction encompassing a
variety of particular cases, and purporting to have predictive power.

If, for example, a military commander ignores considerations of
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security, mass, and surprise plus fails to capitalize on other principles,
the prediction is that he will be defeated in an encounter with an
opponent.

Historical principles differ from those in the physical sciences
in several ways: first, in the degree of precision possible in the
description of a situation, and in the lack of immutability in the
function of the principles in a givun situation. Histerical principles
also have an axiomatic feature lacking in scientific principles; rather
than being neutral explanations of impersonal states or events, they are
in a sense a guide to action. This, of course, is why they are taught
to cadet officers.

One goal of this research, then, is the differentiation of
levels of information within the discipline of history in psychologi-
cally meaningful terms. Experiments in verbal learning long ago estab-
lished that single words cluster in memory on the basis of common
dimensions of meaning (Mandler, 1968). The name of a battle and its
location are both information-level facts. The question that will be
pursued is this: Do subjects group information about history in partic-
ular‘ways? In psychological terms, are there cognitive processes that
characterize the storage and retrieval of information transmitted
through extended meaningful discourse? A pedagogically useful taxonomy
of historical material would be relatable to systems of cognitive organ-
ﬁzatfon common to a large portion of the subject population.

Naturalistic systems of organizatioh are usually treated as
rhetoric, which is a method of structuring the details of extended dis-

course for effective transmission. The methods are as old as Classical
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Greece; they include temporal sequencing, comparison and contrast, and
illustration and_définition. The rhetorical arsenal of the contempo-
rary writer is not well defined in any scientific sense, but the common
application of rhetorical analysis throughout centuries of Western
history presupposes common organizational strategies on the part of

the audience. Whether these are learned conventions oriinherent prop-
erties of intellect is of little moment to the present study. What is
important is that they suggest naturalistic groupings of the factual
information found in military history.

The historical convention follows a time sequence, and 1ike
the story teller, departs from it only to relate afféirs occurring
simultaneously with events already related. Ordinary narration
sequences episodes together; the military historian typically sequences
battles and campaigns.. What is learned, then, is the évents chunked
togethér in a code which includes information about the temporal proxim-
ity of the events. In taxonomic terms, one category of information
includes the names of battles and campaigns of a war, strung together
~on a time line.

One feature of military history that might weaken the effec-
tiveness of this organizational device is the sheer mass of factual
information prgsented. Unless each batt%é~ﬁs narrated in some detail,
the result may look like a string of battle names rather than a
series of episodes, which reduces the story line to a series of labels
without discernible referents, Another problem is the psychoﬂogical
differentiation of a time continuum into more manageable units. Ex-

tended narration could conceivably be reduced to a hierarchical
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structure if the subject sensed some transition from one period to
another. This is apparently the motivation for the naming of campaigns;
these can hypothetically serve as nodes in a tree structure of time.
Another possible organizing strategy is a partisan differen-

tiation of events on the basis of victories and defeats. The primary

element learned in this case is the name of a commander associated with

certain battles, plus a binary designation, winner or loser. Military
historians frequently reflect this human fascination with human struggle

by selecting events for scrutiny all out of proportion to the strategy

of the encounter. Both Lee's and Meade's conduct of the battle at Gettysburg
was pedestrian, and the strategic importance of this encounter is ; i
not particularly clear, and yet, the vision of the noble Virginian :
enmeshed in a dying cause has generated interest among military historians
for over a century. It might well be that the learner attends more
to human endeavor i1n combat, particularly the conduct of persons
with whom he feels loyalty or sympathy.

History shares with fiction the tendency to delineate character
by showing it in conflict, and to attend to the fate of armies and
men rather than battles and campaigns. Memory load in this case
would be much lighter than a chronological ordering of events since
the subject would ignore much detail in favor of information that

attaches to persons and outcomes.

Military histories usually include maps of critical battles

and details of maneuvers. Psychologically, the history of a war
could be thought of as the encoding of a spatially structured representatkon

of the physical occupation of regions and vectors of movement, a cognitive
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map in the most literal sense. Information about a campaign or war
could thus be recorded and remembered in primarily non-verbal form,
with the additional feature that, in the case of military campaigns
conducted in the United States, the subject can superimpose information
on a mental map which has already been established through repeated
contact with school geography, road and weather maps, and allusions
encountered through the new media to places in the United States.

The three categories of information listed above - temporal,
partisan, spatial - do not exhaust the logical possibilities of a tax-
onomic analysis of military history, but they were considered sufficient
for present purposes to explore the notion that psychological struc-
turing of information may take place in fairly predictable directions.
The optimal curriculum would be the intersection of the least amount of
information consonant with adequate criterial behavior, and the most

efficient organization of that information.

Subjects

Subjects were thirty second-year college maies enrolled in the
Army ROTC program at Florida State University selected from the entire
class of sixty-five students. A1l were enrolled in a mandatory course

in military histury.

Procedures

Subjects were given four hours of classroom instruction in the
military operations of the American Revolutionary War with particular
emphasis given to the details of the New York campaign. They were also

instructed to read the relevant chapters in the ROTC manual before they




7
began CAI instruction. Computer instruction was performed on the IBM
1500 at the Florida State University Center for Computer-Assisted
Instruction Subjects were seated before individual terminals con-
sisting of a cathode ray tube, which displays text material, and two
response features, a keyboard and a light pen. Al) questions were
displayed in a multiple choice format. Subjects had thirty seconds
in which to respond, either by typing the letter of the correct answer
or touching the appropriate place on the screen with the light pen. If
a subject took more than thirty seconds to respond, an overtime switch
was set and the text material immediately redisplayed. Two successive
overtimes or a wrong answer called up a display of information relevant
to answering the question. After the student read the display, the
program branched him back into the question to elicit a second pass
correct response. If this failed, the correct answer was displayed
on the screen.

Questions were of four types. One was the organization of
battle names into chronological order within a particular campaign.
The number of battles from the campaign was specified in the item:

Put in chronological order the three battles from the British invasion
of the South:

a. Battle of Charleston,

b. Battle of Cowpens,

c. Battle of Waxhaws,

d. Battle at Savannah.

A first time correct response was registered if the subject excluded
the irrelevant battle and placed the correct three battles in the cam-

paign in proper chronological order.
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A second category of questions required the subject to identify
which prominent cormmanding officer was present at a given battle

Responses and distractors were selected from those individuals who

were prominently involved throughout the war and whose names were
likely to have been encountered in allusions to American history
outside the context of military history courses.

A third kind of question required the subject to simply identify
the victor of a particular battle either by nationality or by name
if it could be assumed that an identification of one was tantamount
to identification of the other, as in the case of General Howe or
General Washington.

A final category of questions dealt with troop movements
during the course of the war, either in terms of direction or distance.
Upon initial display of the text, subjects were directed to maps

in their textbooks which they had at the terminals with them. But

the overtime function of the program made it extremely unlikely that

the subject could extract relevant information from the map within

thirty seconds, the boundary for a first time correct answer. There

was a total of 59 response frames in this segment of the program.

Results

Student records were examined for first time correct responses.

In the identification of battles by chronological order 27.5 percent

were correct. Identification by name of a commanding officer involved

in a particular battle yielded 33.0 percent correct. Determination

of relative directions or distances between related place names yielded

39.5 percent correct and the identification of victor of individual
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battles was correct 54.8 percent. Of the four response categories,

only one, victors, i$ significantly above the chance level for guessing.

(See Figure 1)

70
_ 60
X % 50 , o e O
Correct 40 . J
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Chronology Commanders Movements Victors

Figure 1--Proportion of First-Pass Correct Answers by Information

Type

First time correct answers for the different categories of

information were examined for intercorrelations. (See Table I)

TABLE 1

INTERCORRELATIONS OF FIRST-PASS CORRECT
ANSWERS BY INFORMATION TYFE

COMMANDERS MOVEMENTS VICTORS TOTAL

Chronology .282 .765%* 118  .671%**
Commanders 313 .368*% .691**
Movements .014  .572**
Victors .638**
*p <.05

** p <.01
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Of the four logical categories posited as possible organizing
strategies, only one, victors, elicited performance above the chance
level. An examination of the intercorrelation table fails to produce
evidence that the other logical categories function as organizing strate-
gies. If the other three categories are psychologically viable, they
are inadequately defined at present. All intercorrelations above are
positive but certainly weak in relation to the one successful method
of information organization. There is also a strong suggestion that the
information contained in the victors category was acquired in context

outside of the classroom and computer learning situation.

Discussion

The extremely high error rate in all categories of information
except the victors of particular battles confirms the intuitive notion
that the particular manual in question offers far more information than
can be assimilated by the cadet officer without special drill and
practice. One exception is performance in the victors category, which
is far above the chance level. This category differs from "commanders"
in that the victors are in general better known to the public at large.
There is no guarantee here that performance is a direct result of learn-
ing either in lecture or through CAI. Psychologically, there is an
innate appeal in decisive encounters that result in clear victory, a
feature that history shares in common with fiction. In terms of infor-
mation storage and retrieval, military history can be, and apparently is,
learned simply as a conflict between two sides with significant episodes
marked again in a simple binary fashion, won or lost. It is also

apparent from the above findings that chronological ordering among

e e
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battles is not a device used with any efficiency by these subjects.
This procedure is probably blocked by the arbitrary nature of battle
names. These labels probably refer to significant events for the
historian, but for the undergraduate student, they appear to have all
of the arbitrariness of nonsense syllables. If the historian wished
to capitalize on the organizational conventions of the standard
narration, each battle would have to be amplified to the dimensions
of a genuine episode, and the amount of material would become voluminous.

The manual currently in use in Army ROTC appears to be indis-
criminate in the details that it selects for presentation. The CAl
material is much more sefective than the manual, but it is dependent
on the manual. 1t is hypothesized that the sheer mass of information
in the manual presents a tearning task of such magnitude that it dis-
courages the subject from attempting to master any significant part

of it.

Instructional Strategiez for the Learning of Principles

The question was posed whether certain shortcut strategies
might be discovered to teach the principles of war. Since these
principles each can run the length of twenty-five to thirty words,
the standard technique of presenting the full text and reducing the
amount of information in succeeding frames can add up to a fair amount
of shared time on the computer. The vanishing technique also encourages
passive learning behavior from the subject while the program shapes
his behavior. It was reasoned that attention could be sharpened
by forcing the subject to bring his knowledge of linguistic structure

to bear on connected discourse to provide the low-information functions

such as prepositions, conjunctions and articles.




L R 3 o M,

T

12

Subjects
Subjects were sixty sophomore, Army ROTC cadets enrolled

in Military History. They were randomly assigned to two groups of

equal size.

Procedure

The first treatment group was exposed to 45 frames of instructional

material on the IBM 1500. Subject was first presented with a frame to

memorize the definition. For example:
Security is defense against surprise or unhindered

attack. Security considerations must be made at all

times in the combat zone whether planning, fighting,

or resting.
The next step would be the presentation of the definition with only
a blank line where the word "security" appeared. The subject responded
by typing the name of the principle. (In early versions of this
program, it was found necessary to teach the students the correct

spelling of each one of the principles so that correct answers would

not be rejected for misspellings.) The third step was the presentation
of a further reduced frame and the elicitation of a typed response. For
example: %

defense against surprise . all

times combat zone : 1
In addition, the name for each of the principles was attached to a
schematic diagram that built up cumulatively through all nine of the

principles. Systematic review was accomplished by presenting the most

minimally reduced frame during the second step of the presentation of

the next principle. Subjects had thirty seconds to respond before
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timing out. Upon making an error or timing out twice, the subject was
presented with the correct answer.

The second treatment group was presented with only one frame of
incomplete definitions for each of the principles. These maximally
reduced défﬁnitions contained only key content words. Response was
multiple-choice rather than constructed. A full definition appeared
only as feedback to a wrong answer. The initial frame would look like
this

x defense x surprise x unhindered

attack. must be made x x times x x
combat zone x planning, fighting x X
resting.

An introductory frame explained that each occurrence of "x" represented
a deleted word. This technique is similar to a close procedure, except
that no reward or feedback is provided for filling in the function words,
except as incidentally contributed by the full definition which would

appear as wrong answer feedback-

Results

An external validity measure was made calculating score obtained
in applying these principles of warfare to descriptive quotations extrac-
ted from the text. An analysis of variance revealed insignificant dif-
ferences in criterial performance between the two groups (F = .08.). A
correlation was calculated between the number of first-pass frames
encountered in the two methods of instruction and the total correct-
answer score obtained in the application of the principles. The total-

time hypothesis would predict high positive correlation between the
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number of frames of instruction and performance on the criterial task.

The correlation was close to zero (r = .041.).

Discussion

It can be assumed here that students had no prior knowledge of
the principles of war apart from the awareness that they existed. The
| text makes fleeting reference to them, but the definitions were reworked
substantially for the CAI material. In pragmatic terms, these results

suggest that amount of writing time and programming time as well

as learning time can be substantially reduced by capitalizing on

the game-like quality of reconstructing full discourse from telegraphic
text. A common complaint in'programmed instruction is that better
students find it tedious. The key-word technique appears to be arousing
since it asks the subject to implement his knowledge of English to
complete the task. There is no apparent loss of efficiency in learning

the principles when compared to standard vanishing techniques-

The Application of Principles to Historical Situations

The following study was conducted with the purpose of deter-
mining the feasibility of teaching higher-level thought processes through
automated instruction, specifically the evaluation of tactics used by

commanders of the past. Limitations of time and the extent of instruc-

tor preparation sharply restrict the amount of evaluative behaviors that
can be induced in the course of ordinary classroom activities during the
teaching of Military History. This situation is created, in part, by
a high rate of instructor turn-over ﬂnARQOQTnCO detachments. Too, the

principles of military tactics are disjunctive concepts (Bruner, et al.,
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1956). As in the study of law, philosophy or literature, the criterial
attributes, in this case, the facts of military tactics, compete with
one another for inclusion in the process of evaluation. Descriptive
studies of classroom behavior show repeatedly that instructors tend to
avoid asking questions other than the recall of simple fact. Computer-
assisted instruction (CAI) permits the storing of higher-level questions and
the scoring of a wide variety of answers that are theoretically possible
in the classroom but that are seldom seen.

A textbook description of a tactical situation resembles the
tactical situation itself in that there is always insufficient infor-
mation available to decide unambiguously whether a commander observed
or violated a principle. The historian inevitably selects some infor-
mation and ignores other facts as he narrates. The cadet or the com-
mander is always in a state of partial ignorance, and is forced into
making tactical decisions with limited information about the dispo-
sition of aggressor forces and the state of readiness of his own troops.
For these reasons, it was determined that answers should reflect the
degree of certainty possible from the amount of information made
available in the quotation.

Since the principles are structured, it is possible to make
inferential judgments on the basis of limited jnformation. There is
also an intuitively discernible line between inference from 1limited
information and pure guessing. The student and the troop commander
should both be sensitive to the gradient between fully rational deci-

sions and forced random selection of possible alternatives.
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Procedures

Subjects were 60 male undergraduate students enrolled in the
Army R.0.T.C. program at Florida State University. Prior to this
portion of the curriculum, they were assigned to four treatment groups
to test the effect of the learning of factual informaticn and two
styles of principle learning. Thus. subjects had varying amounts of
computer-assisted instruction before exposure to the principles of war.
Group I (N-15) factual review and principle learning by
vanishing technique
Group II (N-15) factual review and principle learning by
key-word method
Group III (N-15) no factual review and principle learning
by vanishing technique
Group IV (N-15) no factual review and principle learning

by key-word technique

In this section of the experiment, they were presented with
quotations, itwo to three sentences long, adapted from the classroom
text, describing the conduct of operations during the New York campaign
of the Revolutionary War. Quotations were presented on a flip chart
next to the CAI terminal; on the CRT were displayed the names of the
nine principles and five possible answers. Thus, for every description
of an encounter, the subject passed judgment on commanders' adherence to
each of the nine principles and then was asked tc make the same judg-
ments on the performance of the opposing commanders. For each principle,
one of five responses was selected: 1. clearly observed; 2. probably
observed; 3. not applicable; 4. probably viclated and 5. clearly violated.

An introductory frame explained that only one of five answers was per-
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missible and that the pragmatic outcome of the encounter, historically,
would not be taken into consideration. This was done to stress the
fact that successful military operations often violate some of the
principles to capitalize on others. "Not applicable" was to be used
if there was insufficient information in the quotation to make a

reasoned judgment.

Results

The mean score correct for all applications of the principles
was 38.1 percent. (Each question had five possible answers, so 20
percent correct would have been possible by random guessing alone.)
Figure 2 shows that with the one exception of question type "flexi-
bility of maneuver," subjects found one principle of war about as
difficult as another. These results obtained despite the artificially
simplified analog of instructor behavior caused by pooling the answers of
four instructors of Military History into a single correct response.

Poor performance on "flexibility of maneuver" suggests that

factors other than reference to the concepts contained in the princi-

ples accounted for a share of the correct responses. Coded correct
answers were not randomly distributed from "clearly observed" to
"clearly violated." The brevity of the quotations dictated a pre-
ponderance of “not applicable" correct responses. By chance, "flexi-
bility of maneuver" did not reflect this response bias, and as a
result, student performance was lower on this principle. This fact
tends to weaken the conclusion that all performance beyond the chance

level is the result of cognitive processing.
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TABLE II
ANSWER DISTRIBUTION

Clearly ProbabTy Not ProbabTy Clearly
Observed Observed Relevant  Violated Violated
- Security 9 5
Unity of Command 4 9 1
Objective 3 2 | 8 ]
Offensive 5 1 4 3 1
Economy of Force 2 12
Mass 5 8 1
Flexibility 2 5 2 2 3
Simplicity 3 1
Surprise 3 2 8 1

TOTAL 18 19 7 / 11
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It will be recalled that "flexibility of maneuver" and "simplicity
of maneuver" were presented to show a reciprocal relationship; a commander
cannot have both at once. The expectation would be that high performance
on one would yield high performance on the other. The same relationship
also obtains between "economy of force" and "mass." The results above
do not suggest that subjects capitalized on this logical interrelation-
ship in the application of these particular principles, or if they did,
other factors created enough noise to obscure the relationship.

An analysis was made of the relationship between performance in the
factual part of the curriculum and performance in the application of
principles. The 30 subjects who encountered the factual portion of the
curriculum had substantially more instruction than the 30 no-facts sub-
jects. The factual portion of the curriculum measured initial behavior
and, through the wrong answer branching, ensured subjects had command of
the information before they proceeded. Table III presents the mean scores

by group in the application of principles, out of a possible score of 126,

TABLE TII
MEAN SCORES, APPLICATION OF PRINCIPLES

Facts No Facts

Key Word 53.80 (N=15) 57.20 (N=15)
Vanishing 60.27 (N=15) 57.73 (N=15)
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Casual inspection of the table suggests that exposure to the factual
information did nothing to enhance performance in the application of
principles.

An analysis of variance was computed to test treatment effect
by group (F = .019, 57 d.f.). This finding gives support to the idea
that there is no causal relationship between the mastery of histori-
cal facts and the appreciation of historical principles. This inter-
pretation is born out by the nearly complete lack of correlation
between first-pass correct scores in the factual portion performance
in the principle section (r = .023, n = 30).

Reference to Table 1II above shows that groups with the lowest
performance (facts + key word) performed least well on the application
of principles. While this difference is not significantly lower, this
fact plus the results of other analyses suggests that two entirely
different areas of human cognition are represented in the acquisition

of factual information and the application of historical principles.

Discussion

«

This study fails to support the viability of a taxonomic descrip-
tion of Military History as a major consideratidn in the organization of
a curriculum. In the section entitled "Categorization of Factual Material,"
historical facts were ordered by chronological sequence, by associating
persons and encounters, by victor and by spatial organization. First-
pass correct answers fell below any reasonable criterion, which suggests
that students made little use of these organizational strategies before
instruction on the computer. In the section entitled, "Instructional

Strategies for the Learning of Principles," the principles of war were
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ordered in logical relationships, but the carry-over into the appli-
cations of those principles into the section entitled "The Appli-
cation of Principles to Historical Situations" failed to demonstrate
that any benefit accrued, even in the case of principles reciprocally
related. Additionally, no advantage accrued to subjects who learned
facts systematically in the first section, when compared with subjects
who skipped this portion of the curriculum.

Stated another way, no intersection was found between a logical
analysis of the material to be learned and subjects' learning strategies.
A taxonomy deals only with the organization of facts; it dces not
select facts which may be intrinsically more interesting to the student.
The extremely low performance ih the first section suggests that moti-
vation to learn played a larger role than the opportunity to acquire a
body of data. It is noteworthy that overall performance in the last
section, ‘although of a much more complex nature, tended toward higher
scores. There is a game-like quality in evaluative behavior that is
lacking in the learning of simple fact. The motivation variable con-

taminates many of the results of this study to the extent that it cannot

~ be cons1dered an acid test of the viability of a taxonomic analysis.

There are pragmatlc 1mp]1cat1ons, however. Unless evidence can
be found to the contrary, future revisions of the Army R.0.T.C. manual
in Military History should prune much of the factual detail and emphasize
how certain commanders won or lost battles within the framework of tacti-
cal principles. The mass of detail found in the present manual is
reflected in the first section of this curriculum. A close test of how

much was actually learned from the manual suggests that subjects glossed
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over all information, possibly because learning any of it appeared to

be a task of insuperable proportions.

One clear finding is that considerable programming and instruc-
tion time can be saved by using key word definitions for primarily
verbal concepts. The deletion of grammatical functors appears to cost
nothing in terms of efficiency of learning, a fact which can be explained
by the game-like quality of the activity, and its putative effects on
motivation,

The question whether computer-assisted instruction can be used
to stimulate higher level cognitive processing of information in Mili-
tary History is still open to question. A less equivocal answer could
be reached if future research were to capitalize upon the computer's
ability to accept a variety of answers to reflect the fact that instruc-
tors of Military History themselves do not always agree about answers to
evaluative questions. Apart from the factual information contained in
it, Military History also serves as a socializing function for cadet
officers. Benefit should accrue both in terms of motivation and social-
ization from earning a score which shows the cadet the degree to which
his reasoning and answers match those of his instructors. The prepara-
tion of CAI material would be made much more complex in this way, but
this kind of activity would more closely approximate the ideal learning
situation of a one-to-one relationship between instructor and student-

cadet.




24

BIBLIOGRAPHY

Bloom, Benjamin S., ed., Taxonomy of Educational Objectives: The
Classification of Educational Goals; Handbook I: Cognitive
Domain, New York: David McKay, 1956.

Bruner, J. S., Goodnow, Jacqueline J., and Austin, G. A. A Study
of Thinking, New York: Wiley, 1956.

Gagné, Robert M. The Conditions of Learning, New York: Holt,
Rinehart and Winston, 1965.

Mandler, George. "Association and Organization: Facts, Fancies
and Theories," in Dixon, T. R. and Horton, D. L., eds.
Verbal Behavior and General Behavior Theory, Englewood

Cliffs: Prentice Hall, 1968.

Metcalf, Lawrence. "Research on Teaching the Social Studies," in
Gage, N. L. ed. Handbook of Research on Teaching, Chicago:

Rand McNally, 1963.

ROTC Manual 145-20: American Military History, Department of the
Army, Washington, D.C.

Skretting, J. R. and Sundeen, J. E. "Social Studies Education," in
Ebel, R. L., ed. Encyclopedia of Educational Research, 4th

edition, New York: MacMillan, 1969.




A 15 i B B
. A ———r—r——s

e 6

MILITARY

Chief of Naval Research
Code 458

Department of the Navy
Washington, D. C. 20360

Director

ONR Branch Qffice

495 Summer Street

Boston, Massachusetts 02210

Director ONR Branch Office
719 South Dearborn Street
Chicago, lllinois 60604

Director

ONR Branch Office

1030 East Grecn Street
Pasadena, California 91101

Director, Naval Research Laboratory
ATTN: Library, Code 2029 (ONRL)
Washington, D. C. 20390

"0ffice of Naval Research

Area Office
207 West Summer Street
New York, New York 10011

Office of Naval Research
Area Office
1076 Mission Street
San Francisco, California 94103

Director Naval Research Laboratory
Washington, D. C. 20390
ATTN: Technical Information Division

Defense Documentation Center
Cameron Station, Building 5
5010 Duke Street

Alexandria, Virginia 22314

Commanding Officer

. Service School Command

U. S. Naval Training Center

San Diego, California 92133

Commanding Officer

Naval Personnel & Training Research
Laboratory

San Diego, Califormnia 92152

(A)

PRI = —-—.—-._..,..-—-»"‘“..\

Officer in Charge

Naval Medical Neuropsychiatric
Research Unit

San Diego, California 92152

Commanding Officer
Naval Air Technical Training Center
Jacksonville, Florida 32213

Dr. James J. Regan
Naval Training Device Center
Orlando, Florida 32813

Chief, Aviation Psychology Division
Naval Aerospace Medical Institute
Naval Aerospace Medical Center
Pensacola, Florida 32512

Chief, haval Air Reserve Training
Naval Air Station

Box 1

Glenview, Illirois 60026

Technical Library
U. S. Naval Weapons Laboratory
Dahlgren, Virginia 22448

Chairman

Leadership/Management Committee
Naval Sciences Department

U. S. Naval Academy

Annapolis, Maryland 21402

Dr. A. L. Slafkosky

Scientific Advisor

Commandant of the Marine Corps (Code AX)
Washington, D. C. 20380

Behavioral Sciences Department
Naval Medical Research Institute
National Naval Medical Center
Bethesda, Maryland 20014

Commanding Officer
Naval Medical Field Research Laboratory
Camp Lejeune, North Carolina 28542

Chief, Naval Air Technical Training
Naval Air Station
Memphis, Tennessee 38115




Technical Library
Naval Training Device Center
Orlando, Florida 32813

Technical Library

Naval Ship Systems Command
Main Navy Building, Rm. 1332
Washington, D. C. 20360

Technical Library
Naval Ordnance Station
Indian Head, Maryland 20640

Naval Ship Engineering Center
Philadelphia Division

Technical Library

Philadelphia, Pennsylvania 19112

Library, Code§0212
Naval Postgraduate School
Monterey, California 93940

Technical Reference Library
Naval Medical Research Institute
National Naval Medical Center
Bethesda, Maryland 20014

Technical Library
Naval Ordnance Station
Louisville, Kentucky 40214

Library

Naval Electronics Laboratory Center

San Diego, California 92152

Technical Library.

Naval Undersea Warfare Center
3202 E. Foothill Boulevard
Pasadena, California 91107

AFHRL (HRIT/Dr. Ross L. Morgan)
Wright-Patterson Air Force Base
Ohio 45433

AFHRL (HRO/Dr. Meyer)
Brooks Air Force Base
Texas 78235

Mr. Michael Macdonald-Ross
Instructional Systems Associates
West One

49 Welbeck Street

London WIM 7HE

ENGI.AND

(B)

Washington, D. C-

Commanding Officer

U. S. Naval Schools Command
Mare Island

Vallejo, California 94592

Dr. Don C. Coombs, Assistant Director
ERIC Clearinghouse
Stanford University Palo Alto, California

Scientific Advisory Team (Code 71)
Staff, COMASWFORLANT
Norfolk, Virginia 23511

ERIC Clearinghouse

Educational Media and Technology
Stanford University
Stanford, California

EIRC Clearinghouse

Vocational and Technical Education
Ohio State University

Columbus, Ohio 43212

Education & Training Developments Staff
Personnel Research & Develupment Lab.
Building 200, Washington Navy Yard
Washington, D. C. 20390

LCDR J. C. Meredith, USN (Ret.)
Institute of Library Research
University of California, Berkeley
Berkeley, Califcrnia 94720

Mr. Joseph B. Blankenheim
NAVELEX 0474

Munitions Building, Rm. 3721
Washington, D. C. 20360

Commander

Operational Test & Evaluation Force
U. S. Naval Base

Norfolk, Virginia 23511

Office of Civilian Manpower Management
Department of the Navy

Washington, D. C. 20350

ATTN: Code 023

Chief of Naval Operations, Op-07TL
Department of the Navy
Washington, D. C. 20350

Chief of Naval Material (MAT 031M)
Room 1323, Main Navy Building
20360

94305




, e
4 A
P

Naval Ship Systems Command, Code 03H
Department of the Navy

Main Navy Building
Washington, D. C. 20360

Chief

Bureau of Medicine and Surgery
Code 513
Washington, D. C. 20390

Technical Library

Bureau of Naval Personnel (Pers-11b)
Department of the Navy

Washingtoen, D. C. 20370

Director

Personnel Research & Development Lab.
Washington Navy Yard, Building 200
Washington, D. C. 20390

Commander, Naval Air Systems Command
Navy Department, AIR-4133
Washington, D. C. 20360

Commandant of the Marine Corps
Headquarters, U. S. Marine Corps
Code AOlB
Washington, D. C. 20380
Human Resources Research Office
Division #6, Aviation
Post Office Box 428
Fort Rucker, Alabama 36360
Human Resources Research Office
Divisicon #3, Renruit Training
Post Office Box 5787
Presidio of Monterey,
California 93940
ATTIN: Library

Human Resources Research Office
Division #4, Infantry

Post Office Box 2086

Fort Benning, Georgia 31905

Department of the Army

U. S. Army Adjutant General School
Fort Benjamin Harrison, Ind. 46216
ATTN: AGCS-EA

Director of Research

U. S. Army Armor Human Research Unit
Fort Knox, Kentucky 40121

ATTN: Library

(C)

- Alexandria, Virginia

Research Analysis Corporation
McLean, Virginia 22101
ATIN: Library

Human Resources Research Office
Division #5, Air Defense

Post Office Box 6021

Fort Bliss, Texas 79916

Human Resources Research Office
Division #1, Systems Operations
300 North Washington Street
22314

Director

Human Resources Research Office
The George Washington University
300 North Washington Street
Alexandria, Virginia 22314

Armed Forces Staff College
Norfolk, Virginia 23511
ATIN: Library

Chief

Training and Development Division
Office of Civilian Personnel
Department of the Army
Washington, D. C. 20310

U. S. Army Behavioral Science
Research Laboratory
Washington, D. C. 20315

Walter Reed Army Institute of Research

Walter Reed Army Medical Center
Washington, D. C. 20012

Behavioral Sciences Division

Office of Chief of Research and
Development

Department of the Army

Washington, D. C. 20310

Director

Air University Library
Maxwell Air Force Base
Alabama 36112

ATTN: AUL-8110

Cadet Registrar
U. S. Air Force Academy
Colorado 80840




Headquarters, ESD
ESVPT

L. G. Hanscom Field
Bedford, Massachusetts
ATIN: Dr. Mayer

01731

AFHRL (HRT/Dr. G. A. Eckstrand)
Wright-Patterson Air Force Base
Chioc 45433

Ccmmandant.
U. S. Air Force School of Aerospace
Medicine
Brooks Air Force Base, Texas
ATTN: Aeromedical Library
(SMSDL)

78235

6570th Personnel Research Laboratory
Aerospace Medical Division

Lackland Air Force Base

San Antonio, Texas 78236

AFOSR (SRLB)
1400 Wilson Boulevard
Arlington, Virginia 22209

Research Psychologist
SCBB, Headquarters

Air Force Systems Command
Andrews Air Force Base
Washingten, D. C. 20331

Headquartefs; U, S. Air Force
Chief, Analysis Division (AFPDPL)
Washington, D. C. 20330

Headquarters, U. S. Air Force
Washingten, D. C. 20330
ATTN: AFPTRIB

Headquarters, U. S. Air Force
AFRDDG -

Room 1D373, The Pentagon.
Washingten, D. C. 20330

Headquarters, USAF (AFPTIRD)

Training Devices and Instructional
Technology Division

Washington, D. C. 20330

Dr. Alvin E. Goins, Executive Secy.

Personality & Cognition Research
Review Committee

Behavioral sciences Research Branch

National Institute of Mental Health

5454 Wisonconsin Avenue, Room 10All

Chevy Chase, Maryland 20203

(D)

‘Washington, D. C.

Dr. Mats Bjorkman
University of Umea
Department of Psychology
Umea 6, Sweden

Technical Information Exchange

Center for Computer Sciences and
Technology

National Bureau of Standards

Washington, D. C. 20234

Director

Defense Atomic Support Agency
Washington, D. C. 20305
ATTN: Technical Library

Executive Secretariat

Interagency Committee on Manpower
Research

Roem 515

1738 "M" Street, N. W.

20036

(ATTN: Mrs. Ruth Relyea)

Mr. Joseph J. Cowan

Chief, Personnel Research Branch

U. S. Coast Guard Headquarters

PO-1, Station 3-12

1300 "E" Street, N. W.

Washington, D. C. 20226

Executive Officer

American Psychological Association
1200 Seventeenth Street, N. W.
Washington, D. C. 20036

Mr. Edmund C. Berkeley
Information International, Inc.
545 Technology Square
Cambridge, Massachusetts 02139
Dr. Donald L. Bitzer
Computer-Based Education Research
Laboratory University of Illinois
Urbana, Illinois 61801

Dr. C. Victor Bunderson
Computer-Assisted Instruction Lab.
University of Texas

Austin, Texas 78712

Dr. F. J. DiVesta
Education & Psychology Center
Pennsylvania State University

University Park, Pennsylvania 16802




Dr. Philip H. DuBois
Depariment of Psychology
Washington University
Lindell & Skinker Boulevards
St. Louis, Missouri 63130

Dr. Walla.e Feurzeag

Bolt, Beranek & Newman, Inc.
50 Moulton Street
Cambridge, Massachusetts 02138
Dr. Robert Glaset

Learning Research & Development

Center

University of Pittsburgh
Pittsburgh, Pennsylvania 15213

Dr. J. P. Guilford

University of Southern California
3551 University Avenue

Los Angeles, California 90007

Dr. Albert E, HizKey

Entelek, Incorporated

42 Pleasant Street
Newburyport,AMassachusetts 019590

Dr. Howard H., Kendler
Department of Psychology
University of California

Santa Barbary,fcaiif@rnia 93106

Dr. Robert R, Mackie

Human Factors Research, Inc.
6780 Corrona‘Drive

Santa Barbara Research Park
Goleta, Caliﬁornia 93107

Dr. Gabriel D& Ofiesh

Cencer for Educational Technology
Catholic University

4001 Harewood Road, N. E..
Washington, D. C. 20017

Dr. Joseph W, Rigney

Electronics Personnel Research Group
University of Southern California
University Park

Los Angeles, GCalifornia 90007

Dr. Arthur I. Siegel

Applied Psychological Services
Science Center

404 East Lancaster Avenue
Wayne, Pennsylvania 19087

(E)

Dr. Lawrence M. Stolurow
Harvard Computing Center
6 Appian Way

Cambridge, Massachusetts

02138

Dr. Benton J. Underwood
Department of Psychology
Northwestern University
Evanston, Illinois 60201

Dr. Joseph A. Van Campen

Institute for Math Studies in the
Social Sciences

Stanford University

Stanford, California 94305

Dr. John Annett
Department of Psychology

"Hull University

Yorkshire
ENGLAND

Dr. M. C. Shelesnyak

Interdisciplinary Communications
Program

Smithsonian Institution

1025 Fifteenth Street, N. W.

Suite 700

Washington, D. C. 20005

Dr. Lee J. Cronbach

School of Education

Stanford University

Stanford, California 94305

Dr. John C. Flanagan

Applied Institutes for Research
P. 0. Box 1113

Palo Alto, California 94302

Dr. M. D. Havron

Human Sciences Research, Inc.
Westgate Industrial Park
7710 0ld Springhouse Road

-McLean, Virginia 22101

Dr. Roger A. Kaufman

Department of Education

Institute of Instructional System
Technology & Research

Chapman College

Orange, California 92666




b

Dr. Carl E. Helm

Department of Educational Psychology
Graduate Center

City University of New York

33 West 42nd Street

New York, New York 10036

S. Fisher, Research Associlate
Computer Facility

Graduate Center

City University of New York
33 West 42nd Street

New York, New York 10036

Dr. Marshall J. Farr

Assistant Director, Engineering
Psychology Program

Office of Naval Research (Code 435)

Washington, D. C. 20360

LTC Philip H. Enslow, Jr.

46 Putnam Circle
Woodbridge, Virginia 22191

(F)




Dr. F. R. Abbatt
Research Officer

The University of Leeds
Leeds, ENGLAND

Dr. William F. Atchison

Director, Computer Science Center
University of Maryland

College Park, Maryland 20742

Dennis O. Barnes "
Instructional Technology Department
University of Southern California
801 Phillips Hall

Los Angeles, California 90007

Dr. Ernest Burkman, Jr.
Associate Professor

Science Education

FSU, Kellum Hall Basement
Tallahassee, Florida 32306

Dr. Thomas C. Capraro

33 Dining Hall

Florida State University
Tallahassee, Florida 32306

Dr. Sylvia Charp

School District of Philadelphia
2lst and the Parkway
Philadelphia, Pennsylvania 19103

Mr. John E. Coulson

Education Systems Department
Public Systems Division

System Development Corporation
2500 Colorado Avenue

Santa Monica, California 90406

John F. Feldhusen

Educational Psychology Section
Purdue University

Lafayette, Indiana 47907

William F. Fitzerald

The Department of Education
University of Chicago

5835 S. Kimbark Avenue
Chicago, Illinois 60637

Dr. John C. Flanagan

American Institutes for Research
P. O. Box 1113

Palo Alto, California 94302

(G)

NON-MILITARY

Dr, E. N. Adams, Director

Computer-Assisted Instruction

IBM Instructional Systems
Development Department

Watson Research Centex

Box 218

Yorktown Heights, New York 10598

Dr. Richard Actkinson
Institute of Mathematics
Ventura Hall

Stanford University
Stanford, California 94305

Dr. Victor Bunderson

Director of Computer-Assisted
Instruction Laboratory

The University of Texas

College of Education

Austin, Texas 78712

Donald D.. Bushnell
Associate Director
Brooks Foundation

2020 Alameda Padre Serra
Santa Barbara, California 93103

Dr. Vincent Cieri

~ CAI Project

Bldg. 641
U. S. Army Signal Center & School
Ft. Monmouth, New Jersey 07703

Dave Dasenbrock
CREI--McGraw Hill

3225 Sixteenth Street, N. W,
Washington, D. C. 20010

Dr. James Duva

Code 554

Naval Training Device Center
Orlando, Florida 32813

Dr. Victor Fields

Perscnnel & Training

Office of Naval Research

Code 458

Main Navy Building

Washington, D. C. 20360

Dr. John Ford

U. S. Naval Personnel Research
Activity

San Diego, California




Mr. Ted Gettinger
Xerox Data Systems
Main Station 8301

S. Av:i.ation BlVda

El Segundo, California

Dr. David A Gilman

Department of Education and
Psychology

Indiana State University

Terre Haute, Indiana 47809

Dr. Joseph H. Grosslight
Department of Psychology
Florida State University
Tallahassee, Florida 32306

Keith A. Hall
201-202 Chambers Building
The Pennsylvania State University

University Park, Pennsylvania 16802

Carl Helm

Graduate Center :
City University of New York
33 W. 42nd Street

New Ycrk, New York 10036

Dr. John Hemphill

The Far West Lab. for Education
Research & Development

Claremont Hotel

1 Garden Court

Berkeley, California 94705

Mr. Charles W. Jackson
5009 Holmes Avenue, N. W.
Huntsville, Alabama 35805

Dr. Robert M. Johmson
Director of Research

306 Dodd Hall

Florida State University
Tallahassee, Florida 32306

Dr. Edward Lambe

State University of New York
at Stony Brook

Stony Brook, Long Island,
New York 11790

Dr. Douglas Mayo

Naval Base Branch

Memphis Air Station
Memphis, Tennessee 38115

(H)

James E. Gilbert

Office of Educational Resources
Northeastern University

Boston, Massachusetts 02115

Dr. Jack Gillikin

U. S. Naval Academy
1000 Bayberry Road
Arnold, Maryland 21012

Dr. Robert Glaser

Learning Research and Development
Center

University of Pittsburgh

Pittsburgh, Pennsylvania 15213

Mr. Ralph Grubb

IBM Corporation

Monterey and Cottle Roads
San Jose, California 95111

Dr. John W. Hamblen

Southern Regional Education Board
130 Sixth Street, N. W.

Atlanta, Georgia 30313

Dr. Albert E. Hickey
42 Pleasant Street
Newburyport, Massachusetts 01950

Mr. Steven Hunka
Educational Research
Faculty of Education
University of Alberta
Edmonton, Alberta
CANADA

Dr. Russell P. Kropp

DIRS

Kellum Basement

Florida State University
Tallahassee, Florida 32306

Dr. Joseph Lipson
Nova University
Fort Lauderdale, Florida 33301

Dr. Elizabeth Lyman

Computer-based Education Research
Laboratory

University of Illinois

Urbana, Illinois 61803




Mr. Ed Massengill
Stafford-Massengill Corporation
Lexington, Massachusetts 02173

Dr. Robert M. Morgan

413 Education

Florida State University
Tallahassee, Florida 32306

Mr. James Prevel

Acting Chief, Equipment Development
Branch

Bureau .of Research, USOE

400 Maryland Avenue, S. W.

Washington, D. C. 20202

Dr. Wade Robinson, Chairman
CEMREL

10646 St. Charles Rock. Road
St. Louis, Missouri

Dr. Robert Seidel
Hum RRO
Alexandria, Virginia

Dr. Lawrence M. Stolurow
Harvard Computing Center

33 Oxford Street

Cambridge, Massachusetts 01451

Dr. Leonard Uhr

Computer Sciences Department.
The University of Wisconsin
1210 West Dayton Street
Madison, Wisconsin. 53706

Dr. Hal Wilson

Director of Instructional Techniques
and Systems |

Harcourt-Brace

737 Third Avenue

New York, New York.

Dr. Halim Ozkaptan, Chief
Human - Factors

Martin Company

Orlando, Florida

Dr. Leo J. Postman
Institute of Human Learning
University of California
2241 College .Avenue
Berkeley, California 94720

(1)

Dr. J. William Moore
Chairman, Department of Education
Bucknell University

- Lewisburg, Pennsylvania

John Pagen

Director, INDICOM Project
Waterford Township School District
3576 CASs-Elizabeth Road

Pontiac, Michigan 48054

Dr., David Redfield

507 S. Woodward Street

ISCS

Florida State University
Tallahassee, Fioirida 32306

Dr, John J. Schurdak
Fairfield University
N. Benson Road
Fairfield, Connecticut

Dr. Harry F. Silbexman
System Development Corporation
2500 Colorado

Santa Monica, California

Dr.- Patrick Suppes
Institute of Mathematics
Stanford University
Stanferd, California 94305

Max Weiner

Division of Teacher Education
City University of New York
33 W. 42ud Street

New Yorlk, New York 10036

Dr. Karl L. Zian

Center for Research on Learning and
Teaching

University of Michigan

Ann Arbor, Michigan 48108

Dr. James J. Asher
Department of Psychology
San Jose State College

San Jose, California 95114

Professor Magnus Stiernborg
Pedagogiska Institutionen
Gastrikegaten ‘10

Bos 6033

Stockholm 6

SWEDEN

e

e




