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ABSTRACT 

Since the early sixties, the armed services of the United 

States have been moving progressively toward refinement of the 

teaching/training process for soldiers and civilians employed in the 

business of national defense. The major military services have all 

moved to a position whereby they are generally using systematic 

approaches to training analysis, design, development, implementation, 

and evaluation. 

In recent years, with the advent of modern technological 

defensive systems, larg<i amounts of military money have been paid to 

private contracting agencies who are primarily responsible for develop

ing new equipment and the training material for that equipment. The 

problem that immediately surfaced was that contractor personnel in 

the private sector were not adequately trained in the systematic 

approach to developing training material. Consequently, much of the 

material developed by the contractor group was inadequate for military 

training needs. In order to develop a training course to address 

this problem, contact was established with R. W. Watson, who had 

analyzed the performance deficiencies of contractor personnel in 

preparing training material and had designed a course structure to 

address these deficiencies. His study was reported in a 1981 

University of Arizona dissertation, "The Analysis and Design of an 

Instructional Systems Course." This review led to the development of 

a course that was specifically designed for contractor personnel 
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working on U.S. Army Intelligence Center and School contracts. These 

contracts, in excess of $100 million required the developers to have 

mastery of the skills of the instructional systems design process. 

The developed course, a copy of which is included in this 

dissertation, was pilot tested on a sample of contractor personnel, 

and the pre- and posttest data were analyzed. This analysis demon

strated that the contractor course as implemented and evaluated was 

perceived as a significant intervention tool for all contractor per

sonnel developing training materials for the U.S. Army Intelligence 

Center and School. The course was viewed as significant regardless 

of the amount of education or previous experience in training develop

ment on the part of the contractor. 

The successful completion of the course culminated in the 

recommendation that all contractors working for the U.S. Army 

Intelligence Center and School take such training; that other armed 

services agencies implement such training, using the results of this 

study as justification; that colleges and universities develop pro

grams to train private-sector contractors in the function of system

atically designed instruction; and that additional studies be 

conducted to determine the actual dollar savings made possible by 

having contractor personnel trained prior to actual contract letting. 



CHAPTER 1 

THE PROBLEM 

Introduction 

Since the early sixties, the United States Army has been moving 

progressively toward refinement of a systems approach to designing 

training for its troops. Prior to the realization that a systematic 

approach to training was the most advantageous, the Army used a system 

of training development that relied heavily on the performance training 

objecti ve. 

Military training developers had long since realized that 

their type of training was primarily performance oriented. Men and 

women were being trained for a job, consisting of a variety of tasks, 

each with a varying level of complexity. In order to move the train

ing development effort more into managerial lines, the Army began to 

draw heavily from the behaviorist theories. Using all the principles 

of programmed instruction and behavior objectives described by Mager 

(1975) in Preparing Instructional Objectives, the military began to 

review more of its training with the intent of bringing all of its 

lessons in line with the new movement of the day: performance 

training. 

This type of training consists of expressing the culminating 

desired performance in terms of an observable and measurable act. It 

allows a type of control over what is to be taught a particular soldier 
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and what can be expected of that soldier upon completion of training. 

This performance-oriented training approach did not prove to be the 

total answer as confirmed by Mager (1975) in the preface to Preparing 

Instructional Objectives. Mager noted the deficiency in his objective 

development process by stating that his book did not train one in 

objective selection or determination of objective worthiness. He had 

chosen rather to discuss chiefly how to use performance terms to 

construct an objective that could be considered observable and measur

able. The same problems of determining objective worthiness began to 

concern the Army developers and proved the chief factor in the move 

toward the development of better described objectives, which the 

training developers believed would serve the multiple training facets 

of the Army. The recognition of the objective problem is further 

supported in the Handbook of Procedures for the Design of Instruction 

(Briggs, 1970, pp. 18-19) where a review of Mager's early efforts 

described the objective approach as incomplete in terms of the total 

Army's training needs. Because the Army is required to use trained 

soldiers in a variety of situations and in worldwide settings, the 

realization was not long in coming that soldiers had to be trained to 

execute a specific performance according to a specific standard and 

under a multitude of conditions. Prior to this evolutionary examina

tion the soldier designers had been content to subject training to only 

four criteria (U.S. Army Intelligence Center and School, 1980, Staff 

and Faculty Training Course, Phase IV, Chapter 7, pp. 1-7): 

1. Is the desired behavior observable? 

2. Is the desired behavior measurable? 
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3. Is the desired behavior attainable? 

A. Is the desired behavior realistic? 

Although these four measures of performance training are 

retained in current technology, the Army has added a condition and 

standard statement to the performance objective. As described in 

Systems Engineering (U.S. Army Intelligence Center and School, 1972) 

and subsequently in Interservice Procedures for Instructional Systems 

Development (U.S. Army Training and Doctrine Command, 1975, Vol. II, 

pp. 9-16), the condition and standard statements added the contingency 

clauses to the performance objective. This change allowed the Army 

to teach a specific performance but under varying circumstances. If 

for example, a soldier performed a task in Panama and another performed 

the same task in Alaska, one would immediately see the importance of 

stressing the difference in conditions. In addition, one could not 

expect the standard to be the same since environmental considerations -

are in sharp contrast and would almost without exception cause a 

manipulation of the standard. 

The performance objective clarification, as described, helped 

to bring training more in line with Army desires. However, as the 

flexible performance objective concept solved a then current need and 

streamlined a training procedure, subsequent refinements were mandated. 

During this entire process, computer technology was becoming available. 

The Army had many of the first computers and began to train personnel 

in their use. Systematic approaches to problem solving as well as 

other technological problems were being introduced daily. Training 
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specialists and designers were also beginning to examine the use of 

such approaches for designing instruction for the soldier. 

Systematic analysis of training was begun by applying the 

processes described by Mager (1972) in Goal Analysis and by Mager and 

Pipe (1970) in Analyzing Performance Problems. These troubleshooting 

analysis techniques when utilized revealed that the then-current 

training systems used by the Army lacked a viable feedback tool. 

Thus, there was difficulty in determining how relevant the training 

was in terms of just what a soldier needed to perform on the job. 

The Army wanted valid tasks to be taught and searched for the 

process to assure task validity. Task validity was critical before 

any objective could be honestly constructed. The case for front-end 

analysis could not be more eloquently stated than by Short and Sands 

(1965) in The Development of a Method for Determining Fundamental 

Performance Objectives. This book provides an example of the appro

priateness of task analysis prior to determining objectives. Over 

$400,000 was spent in the described Long Lines curriculum project, 

and over half of that amount was directed solely to front-end task 

analysis. The net result was that a former 9-week course was reduced 

to 9 days and the savings in training time amounted to over two million 

dollars a year. The value of front-end analysis value was supported 

by Martin and Brodt (1973) in "Task Analysis for Training and Curri

culum Design." In this article the authors concluded that one of the 

major values of task analysis is that it forms the basis for a defined 

and replicable curriculum. 
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The Army, realizing the value of the application of such 

techniques as performance problem analysis (Mager and Pipe, 1970), 

began to search for an instructional process that would provide the 

task list first and then the performance objective. Once tasks were 

collected, through whatever process currently used, those tasks could 

then be arranged in groupings that formed the basis for terminal 

behavior statements and subordinate learning behaviors. 

The purpose for such an arrangement of learning objectives is 

expressed in Interservice Procedures for Instructional Systems 

Development (hereafter referred to as TRADOC PAM 350-30), Vol. II, 

p. 87, which was issued in 1975 by the U.S. Army Training and Doctrine 

Command (TRADOC). The one basic rule stated for subordinate learning 

objective sequencing is to place those subordinate learning steps 

close enough together in the sequence to assure that every chance for 

learning association is provided. 

The Army's new direction in training development culminated in 

1972 in the publication and adoption of Systems Engineering by the U.S. 

Army Intelligence Center and School (USAICS). This publication (here

after cited as USAICS REG 350-100-1) represented the Army's first 

complete procedural approach to training design. 

The major problem that surfaced almost immediately and hampered 

the total implementation of the systems engineering program was that 

task collection procedures did not function as planned. The training 

designer relied heavily on his own opinion and still served as the 

major decision maker concerning what would be taught. This problem 

occurred because the training designers, generally military school 
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trained, would rotate to a field assignment, develop their own idio-

syncracies about their jobs, and complete the cycle by returning to a 

training post where they would write instruction for other troops. 

Other problems that occurred with the systems engineering pro

cedure were that each subject-matter expert viewed training require

ments differently and the suggested lesson material generally reflected 

that individual interpretation. Realizing during the sixties and early 

seventies that this approach to training was not totally effective, 

the Army moved toward an approach to training design that would use 

the best parts of the systems approach to industrial design and 

development as discussed by Butler (1972) in Instructional Systems 

Development for Vocational and Technical Training. 

Even with the advent of the system engineering process, the 

results of early design programs were not as hoped for by the military 

leaders. In order to assist in limiting the continuing problem of 

overuse of the subject-matter expert's task input, the military 

decided that any front-end analysis had to include multiple methods 

of task collection. 

Training designers, who used to be almost totally responsible 

for training objectives, had been required by systems engineering to 

address multiple-task collection procedures. Even though the early 

attempts at task collection were somewhat ineffective, the groundwork 

had been laid to mandate the process, and by 1975 the Army had 

accepted the Instructional Systems Development (ISD) process as the one 

that would most effectively eliminate the previously identified 

training designer performance deficiencies. 



7  

The new system accented a four-phased task collection process. 

Tasks are gathered through an observation process whereby the training 

designer goes on location and watches the job actually being performed. 

A second method of task collection, previously mentioned, 

involves interviewing a subject-matter expert (SME) or a person who 

knows the job. Through utilization of a thorough interview process, 

the designer may determine considerably more about performance of the 

job as well as clarify questionable areas regarding the task. 

A third process is the document study. If proper and complete 

training documents exist, the training designer may study them with 

the purpose of adding to the task collection. 

The last method is the questionnaire study. Due to the ever-

changing needs of the military, the questionnaire serves as a quality-

control effort. Skills that are no longer needed in the field or are 

no longer adequate because of advanced technology need to be upgraded 

or replaced. These skills can only be identified through the question

naire process. The U.S. Air Force Manual 50-2 (U.S. Department of the 

Air Force, 1975, pp. 1-3) supports the use of the questionnaire by 

explaining that instruction is produced when there is a presumed need. 

When the systems approach to need determination is used, that presump

tion may be verified prior to wasting any unneeded training develop

ment efforts. 

The Army realized that once a proper task collection had been 

completed, task analysis would be required. The first two volumes of 

TRADOC Pamphlet 350-30 dealt in detail with the analysis of the col

lected tasks. In support of this prerequisite requirement, Mager and 
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Pipe (1976) developed their Criterion-referenced Instruction Course. 

This course was one of the early attempts to teach the military 

training designers how to analyze tasks and goals through application 

of a computer-based task and goal analysis process. Complementing the 

explanation of the requirements for the process is the work of Pipe. 

In Objectives—Tool for Change, Pipe (1975, pp. 36-A2) described the 

task analysis procedure in terms of task analysis and task detailing. 

Only when these processes are applied can a designer be certain of all 

contengencies inherent in the accomplishment of any particular task 

completion. Pipe further displayed and explained learning hierarchies 

whereby the designer makes decisions as to the systematic learning 

arrangement of progressively more difficult skills. 

The Instructional Systems Development process requires that 

after the tasks have been gathered, analyzed, and sequenced, accurate 

and highly valid objectives should be developed. Once these steps 

have been completed, the production of literature can begin. If front-

end analysis is done correctly and by trained personnel, the training 

literature subsequently developed should ensure student accomplishment 

of the objective. 

Having clarified most of the previously identified training 

development deficiencies, the Army was relatively pleased with its 

new instructional program and thus began to train military personnel in 

its use. The training materials developed served as the measure of 

accountability, because that material had been designed to teach a 

specific soldier to do a specific job. If the material failed, it 

would require revision. Deterline (1972, pp. 2-3) described in his 
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book, Instructional Accountability: Philosophy and Methodology, the 

following criteria as measures of good lesson materials: 

The instruction justifies itself only in terms of its conse
quences, not in terms of its process having been performed. 

The professionals in the instructional setting are those 
who design and implement the instruction; they, not the 
students who come to them, have the primary responsibility 
for seeing to it that the desired consequences of instruc
tion are attained. 

Conventional instructional methodologies have been only mini
mally successful and have no chance of success in making 
accountability work. 

The identification of instructional objectives-operational 
definitions of the competencies that students are to master 
during and as a result of instruction, are the first steps 
in any attempt to make instruction accountable. The second 
step involves development of criterion tests that provide 
the evaluative basis for all competencies identified during 
objective description. 

Testing should begin to be utilized in a diagnostic form, 
and more so, as a tool for evaluating the effectiveness of 
instructional materials, methods, media and other instruc
tional components. 

Accountable materials do not imply or require assignment of 
blame for failure of instruction, but rather, further identi
fication and production of materials necessary to insure 
learning takes place. 

Learning and study activities have to be specified for all 
students in order that those students incapable of generating 
learning and study activities have them available. 

By applying the standards as expressed by Deterline, the 

services could develop training materials that, when properly used 

insure a strong measure of accountability. Because the U.S. Army does 

not have the luxury of working with lesson materials through a long-

term validation procedure, it becomes necessary to perform most 
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validation and varification processes before that material is ever 

sent to field units. 

Due to budget cuts, the Army has adopted a position whereby 

more of its instruction is being exported to the soldier assigned to 

the field unit. During the soldier's time in the field, he becomes 

responsible not only for his day-to-day job but for increasing his job 

skills through study of school-developed training materials. These 

duties are in addition to the soldier's desires for civilian schooling; 

thus, the training materials soon begin to compete for the soldier's 

time. To compete effectively and to encourage the field-assigned 

soldier to study and advance, training materials had to be clear, 

concise, heavily illustrated, and geared to the learning level of 

the user. The process of Instructional Systems Development provided 

the procedural framework for accomplishing the program development; 

however, for a period of time, the military suffered from a lack of 

trained military designers. Many of the people charged with writing 

the instruction had little conception of the overall process of train

ing design and so had to avail themselves of the training programs in 

the Army that would prepare them to adequately perform their job. In 

support of this effort to train the training designer, the Staff and 

Faculty Training Divisions of the TRADOC schools began to develop 

instructional programs on the particulars of the systems approach to 

training design. This training effort centered on a "how-to" process. 

Using the skills of their own Staff and Faculty Training Division, 

USAICS subsequently began to build a group of trained training ana

lyzers. 
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The problem of developing training for the soldier seemed 

solved; however, as previously discussed the Army then asked its con

tractors to develop training materials. With this move a new problem 

surfaced. Contractors who were winning training development contracts 

with USAICS at Fort Huachuca, were themselves untrained in the pro

cedures of Instructional Systems Development. Army weapon systems 

were continuing to become more sophisticated. At the same time the 

training materials had to be written at lower reading levels. Con

tractor personnel were not trained to bridge this gap. They charac

teristically wrote materials beyond the comprehension of the users, 

used faulty front-end analysis, and consequently often produced 

unusable training literature. The problem was obvious. USAICS needed 

better materials, and the contractors had to secure the training 

necessary to comply. The USAICS was capable of addressing the problem 

of their own undereducated course producers by ordering them to attend 

training dealing with lesson production. Contractors, on the other 

hand, were bidding on lesson contracts without the knowledge of how to 

produce correct lessons for the using soldiers. Many contractors 

working on training believed that it was sufficient to explain job 

processes in their own terminology, when in actuality the learners 

were by no means as sophisticated in reading and learning as the 

writers assumed. 

Contractors could avail themselves of limited amounts of 

training from private civilian training agencies, but no one agency 

seemed specific enough to meet the special requirements stipulated 

in the USAICS contracts. Contractors were forced to add costs for 
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training onto USAICS contracts in order to meet USAICS needs. Because 

no specific program existed for training the contractors and they did 

not have access to USAICS internal training programs, a performance 

discrepancy of considerable proportion became evident. This discrep

ancy served as the impetus for this study. 

Need for the Study 

In order to establish the direction for this study, a meeting 

was arranged with Mr. Gary Ketchie, who was at that time Chief of the 

New Systems Branch, Directorate of Training Developments, United 

States Army Intelligence Center and School, Fort Huachuca, Arizona. 

During discussions with Mr. Ketchie, whose comments represented over 

three years of experience from the TRADOC level in dealings with over 

20 contracting firms, it was determined that contractors were deficient 

in a number of areas dealing with training development. 

Mr. Ketchie listed the following requirements for contractors 

to acquire contracts to write training in Instructional Systems 

Development format. 

1. Necessary previous research experience in identifying relevant 

human factor characteristics of the trainee/user population. 

2. Familiarity with concepts and operational details of military 

training. 

3. Experience in dealing specifically with performance-orientated 

criterion-referenced training. 

A. Experience in developing training criteria. 



5. Knowledge of training recommendations and description of how 

those recommendations flow from a systems analysis framework. 

6. Production of study plans that appropriately match levels of 

task effort to task requirements. 

These requirements form the basis for much of the contractor shortfall 

when negotiating contracts with USAICS to produce training materials. 

This shortfall problem is compounded by the fact that USAICS is having 

to provide excessive amounts of consultant services to contractors to 

ensure that they properly prepare training packages. 

The concern that generated this study breaks into the following 

general areas: 

1. Contractors charged with development of training are not using 

a systematic approach to task collection and fail to match the 

tasks they do collect to the performance levels of the user 

population. 

2. Contractors are inaccurately gearing instruction to the target 

population in relation to the soldier's demonstrated learning 

abi1i ty. 

*». Contractors are not producing training materials in a format 

in consonance with Instructional Systems Development proce

dures. 

Purpose of the Study 

The purpose of this study was twofold. The first was to 

develop a course of study that would alleviate identified performance 

deficiencies in training material prepared for the Army by contractor 
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personnel, and the second was to test the validity of the course as 

a significant tool for training and contractor population. 

The first requirement to meet this purpose, dealing with course 

development, was divided into two steps. One involved a review of the 

literature. This review included the study of Watson (198!) that 

deals with analysis and design of an Instructional Systems Development 

course, to determine if the course developed and taught as a part of 

this study is consistent with his findings. Once the literature 

review had been completed, the systematic approach to training was 

applied to performance deficiencies in the training material supplied 

by contractors to determine the nature and extent of the training pro

gram to be developed. The plan was to use the Instructional Systems 

Development (ISD) process to develop a course to teach the ISD process 

to contractor personnel. 

The second requirement concerned validation and was addressed 

by implementing the developed course with a sample from the contractor 

population as trainees. This implementation permitted testing four 

null hypotheses. 

Hypotheses 

The following four hypotheses were tested using the scores of 

tests given before and after the subject had taken the training course 

developed in this study (pre-post test scores): 

1. Hypotheses 1; There will be a significant difference as 

indicated by pre- and post-test scores, in the self-perceived 

ability of trainees without college degrees to use the ISD 

process. 
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2. Hypothesis 2: There will be a significant difference, as 

indicated by pre- and post-test scores, in the self-perceived 

ability of trainees with college degrees to use the ISD 

process. 

3. Hypothesis 3: There will be a significant difference, as 

indicated by pre- and post-test scores, in the self-perceived 

ability of trainees with less than 5 years experience in 

training development to use the ISD process. 

k. Hypothesis k: There will be a significant difference, as 

indicated by pre- and post-test scores, in the self-perceived 

ability of trainees with 5 or more years experience in training 

development to use the ISD process. 

The results of testing these hypotheses were used to determine 

how well the developed course can be expected to solve the problem 

described in the first chapter. 

Basic Assumptions 

This study is based on the following assumptions: 

1. A needs assessment of the contractors' requirements for 

training has been completed and reflects the currently exist

ing discrepancy between what USAICS requires and what the 

contractors are providing. 

2. Task analyses on contractor training needs have been 

completed. 



3. Training objectives related to contractor training needs 

have been written and sequenced. 

Limi tations 

This study was conducted with the following limitations: 

1. The selection and implementation of training materials for 

teaching contractors the required development skills are 

predicated on the accuracy of the tasks identified in 

Watson's (1981) study. 

2. The frequent contact required with contractors for USAICS 

and with its contracting representative will necessitate that 

most of the study be completed at the USAICS's facilities at 

Fort Huachuca, Arizona. 

3. . Due to the voluntary nature of the course, the contractors who 

avail themselves of this program will by necessity become 

the sample. 

4. Due to the competency-based approach of the training package, 

a "go, no-go" evaluation system will have to be designed to 

gather data for analysis (see Appendix B). 

Setting 

This study was conducted at Fort Huachuca, Arizona, in 

cooperation with the United States Army Intelligence Center and 

School. Once the initial study was completed and course selection 

finalized, the training was conducted on location at the USAICS 

faci1i ties. 



Sampli ng 

The participants in the course were personnel of contractors 

who work for USAICS in the field of training development and design. 

With this in mind, contact was made with the New Systems Branch and 

Combat Development Directorate, USAICS. It was necessary to contact 

these agencies, explain the study to them, and invite them to recom

mend the participants. Obviously then, the sample was made up of the 

agreeable parties. Actual course attendance indicated that the group 

was representative of the USAICS contractor population. 



CHAPTER 2 

REVIEW OF LITERATURE 

Prior to the actual review of literature, the tasks for 

training identified in Watson's (1981) study were reviewed and accepted 

as the most comprehensive listing of the skills required by a training 

developer. Based on this list, the first part of the review of litera

ture dealt with locating "how-to" articles and books that would pro

vide enough useful information to form the basis for course develop

ment, but many of the references ultimately chosen were not from a 

direct literature search. The U.S. Army had already determined the 

scope and nature of the training they desired in the Instructional 

Systems Development realm, and thus a number of references came ready 

chosen. However, through the literature search, some extremely bene

ficial references were added to the currently used library of sources 

on the systematic approach to training. The second half of the 

literature search involved selecting an instructional evaluation 

stragegy to determine whether the developed training actually taught 

the desired skills and knowledge. 

The first area of literature that would have to constitute any 

course of instruction for a training developer would have to center 

on the area of task collection. Contracting training developers were 

not using all available avenues of task collection to input the make

up of course curriculums. Most contractors were relying too heavily 
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on the input of the actual course developer to determine what should 

be taught. The Army preferred a comprehensive utilization of the 

task collection process. Such collection procedures, described in 

detail in TRADOC PAM 350-30, Vol. 1, pp. 33-^1, include those for 

conducting a job analysis, conducting a literature search, performing 

individual group interviews, performing a questionnaire study, and 

using a jury of experts. These procedures are all methods of identi

fying tasks that may be selected for training. Before any contractor 

could be expected to fully use the task collection process that person 

would have to master the skills of task collection. Thus the initial 

research dealt with locating literature that centered on training in 

the skills of task collection. 

TRADOC PAM 350-30, Vol. I, pp. 2-3, best describes how the 

task collection process should be performed. Such duties of a train

ing developer would include in the task collection process, the 

following: 

1. Describing the major duties of a job 

2. Listing the tasks that make up the job 

3. Describing how each task is completed 

k. Listing the conditions under which each task is performed 

5. Defining how well each task should be completed 

Asking of questions in these areas is the first step of what is known 

as job analysis, which is used to set the stage for further delineation 

of task collection. Davis et al. (197^, pp. 1*»3-1M) go on to list and 

explain the procedures of task collection. They offer a simplified 
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version of the one previously mentioned in TRADOC PAM 350-30, Vol. 1. 

They describe task collection as consisting of the following four 

steps: 

J. The Task Observation: Task collectors should be trained to 

watch a task being performed and list all the actions that 

make up the performance of the task. This direct observation 

approach would give a task collector a group of tasks that may 

make up a training package. Direct observations are often 

difficult to conduct due to interruptions in the schedules of 

the users or the difficulty in getting to where the equipment 

is being employed. The Army has begun to turn to the use of 

video cameras to get pictures of equipment back to locations 

where more than one or two persons can perform a direct 

observat ion. 

2. Subject-matter Expert Interviews: A second process required 

for task collection, and still one of the most used, is the 

subject-matter expert (SME) interview. Davis et al. (197^, 

p. 1*»3) are essentially correct to consider this a costly 

process. The Army circumvents this cost factor by inter

viewing soldiers who have been recently reassigned from field-

assignments and are thus at a permanent on-site school loca

tion. This facilitates not only individual but also group 

interviews. The contractors differ in the sense that most of 

their interviewing has to be performed on the military site 

and the process does become part of the contracted price 

submitted to the government agency. Still, the interview is 
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essential as it allows for clarification of any "gray" areas 

that may have been unclear during the conduct of the task 

observation. 

3. Document Search: The document search is the third way of task 

collection. This process involves studying all relevant 

resources dealing with the performance of a particular task. 

TRADOC PAM 350-30, Vol. 1, p. 35, suggests that the document 

study involve research in unofficial as well as official docu

ments. This pamphlet states that the result of a proper docu

ment study will let the researcher learn as much as possible 

about the general nature of the job, find out how much, if any, 

job analysis has been done, and prepare a tentative list of 

duties that appear to make up a job. Davis et al. (1971*, pp. 

1^3-14*0 cautioned that a good deal of documents available 

for study are written at a technical level and thus are not 

geared to the general knowledge level of the student. Con

tractors have been guilty of writing training and references 

at their own level, which almost always exceeds that of the 

user. 

A. Questionnaire Study: The final skill of task collection deals 

with questionnaire study. TRADOC PAM 350-30, Vol. 1, p. 38, 

talks at length about the Army's use of questionnaires as a 

primary source for gathering information without engendering 

the costs of tasks observations or subject-matter interviews. 

Questionnaires can also provide an early informal validation 

process by surveying the intended equipment users as to their 
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feelings about the tasks collected during the observation, 

document study, and interview process. 

Because contractors have varied levels of proficiency in using 

the four task collection procedures and no uniform ability exists 

among the contractors working for the USAICS, training will be deve

loped to provide the contractors those skills of task collection. 

The most supportive texts for description of task-collection 

skills are TRADOC PAM 350-30, Vol. I, and Learning Systems Design 

(Davis et al., 197*0. Other contributing texts were Systems Engineer

ing Applied to Training (Silvern, 1972), Instructional Systems 

Development for Vocational and Technical Training (Butler, 1972), 

Educational System Planning (Kaufman, 1972), and Educational Systems 

Analysis (Banghart, 1969). The last four texts were discounted as 

primary sources due to the fact that they dealt almost solely with 

the subject-matter expert view of task collection and were thus weak 

in the total facet of task gathering. 

Once training in task-collection has been prepared, con

tractors will have to be schooled in the skills of task analysis. 

Analysis would include, at a minimum, task and goal analysis and 

selection of skills for training. Task and goal analysis are impera

tive in order to do any preparation for development of training 

objectives. Task and goal analysis processes are tied very closely to 

the computer revolution and its associated analysis techniques. Davis 

et al. (197*1, p. 8) emphasized the importance of proper task collec

tion by describing it as an application of scientifically validated 



principles of human learning to the teaching of concepts, principles, 

and skills. Kaufman (1972, p. 102) summed up the entire effort of 

analysis as attempting to determine two things: (1) the identification 

of all basic steps in the accomplishment of an overall function and 

(2) determination of the characteristics of the task, their require

ments, and their context. This allows the placing of those tasks into 

some time-ordered sequence. Silvern (1972, p. 55) simplified the 

analysis procedure with the following list: 

1. There must be a structure or orgainization. 

2. The structure or organization must be conceptualized as a 

whole. 

3. The whole must be orderly. 

*». The whole must have parts. 

5. Parts can be shown clearly relating to each other. 

6. Parts can be shown clearly relating to the whole. 

Silvern's summary puts emphasis on complete analysis. Contractors 

will have to be taught the completeness of analysis. TRADOC PAM 

350-30, Vol. I, pp. 7-18, demonstrates in some detail the utilization 

of proper analysis through an example that sequences a job breakdown. 

The example shows a job broken first into duties and then subdivided 

into tasks. Each task comprises elements, and each element is made up 

of skills and knowledges. A job is defined as the duties and tasks 

performed by a single worker. A duty is one of the major subdivisions 

of work performed by one individual. Analysis of a decisional nature 

then begins at the task level. The tasks that cluster to make up 

duties are the focus of analysis with the outcome being either the 
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acceptance or rejection of a task as to whether it is significant 

enough that men, material, and money need be committed to teach it. 

Kaufman (1972, p. 106) stated that the only difference between mission 

analysis, function analysis, and task analysis is a difference of 

degree rather than kind. Kaufman then concluded that when the detailed 

analysis is at the task level and all the performances are identified 

for each of the tasks, the educational planner has for the first time 

determined all the "whats" for successful program development. 

Mager and Beach (1967) demonstrated in their book Developing 

Vocational Instruction the use of one process of task analysis. That 

process chosen for the contractor course concerned task detailing, 

which is an easier task analysis process and simply consists of list

ing task by task each action which comprises a job or duty. 

Mager and Pipe later developed a program known as Criterion-

referenced Instruction (CRI) for teaching task detailing, which they 

published in their 1976 book Criterion Referenced Instruction. The 

Criterion-referenced Instruction course of Mager and Pipe is the one 

most closely aligned to the Army's requirements in the area of task 

analysis. Further support is given in Object!ves--Tool for Change 

(Pipe, 1975, pp. 36-50). This text demonstrates the use of task 

analysis and flow charting for task study. TRADOC PAM 350-30, Vol. I, 

was rejected as a source for task analysis because it is deficient 

in demonstrating how to use the process of complete task analysis and 

chose rather to describe the outputs of having accomplished the 

process. 
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Beside the hard-skill psychomotor tasks, there are other 

general tasks that are steeped in the cognitive domain. Contractors 

were having difficulty in their attempts to analyze these judgment 

skills. The best process at this time for such skills or goals, is 

the goal analysis method discussed in Mager's (1972) Goal Analysis. 

This book teaches analysis by taking a subjective goal and showing 

how to determine all the tasks that compose it. When this task listing 

is completed, the probability of having fully described the job is 

high, although the final determination is still subjective. Pipe's 

(1975, pp. 52-69) Objectives—Tool for a Change; provides two suppor

tive chapters to the goal analysis process, but much of his descrip

tion is little more than a re-statement of Mager's earlier work. 

TRADOC PAM 350-30, (1975, Vol. 1) gives little attention to the area 

of goal analysis. The most frequently used reference in the current 

Army system of training is Mager's (1972) Goal Analysis, and the same 

reference will provide the material for training contractors in the 

requi red skill. 

The last part of analysis deals with the selection of skills 

for training. A comprehensive selection process will be chosen so 

that the contractors trained to select for training only those skills 

that are critical to the soldier in the performance of his duties. 

This selection of critical skills is performed to save training time 

and to get the soldier to the field assignment in the quickest time. 

The knowledge required of the contractors deal with how to select 

skills for training and thus how to eliminate those not to be trained. 

Contractors would be required to have specific training in the Army 



criteria for skill selection. TRADOC PAM 350-30 (1975, Vol. 1, pp. 

11A-150) will form the basis for this training. Since no reference 

exists to address the Army selection other than TRADOC PAM 350-30, Vol. 

I, that reference will stand as the recommended course guide. 

Once the contractor instruction is developed in the task 

collection and analysis areas, material will have to be prepared 

concerning how to write and sequence performance objectives. The 

primary source for objective training in the Army is Mager's (1975) 

Preparing Instructional Objectives. This branching programmed text 

teaches the student how to write action, and condition statements and 

how to specify standards of measurement. At this level of training, 

the contractors should be able to write some objectives for the 

soldiers most of whose skills, however, lie in the area of psychomotor 

skills. The bulk of the training for the contractors will be in 

handling cognitive skills. During this phase of training a lot of 

thought will have to go into training contractors to write standards. 

Training will emphasize the fact that standards can take a variety of 

measures. Davis et al. (197^, p. 39) listed accuracy, number of 

errors allowed, time, and previous regulations as a few. The standard 

must meet one overriding criterion: it must be reasonable for the 

objective. Contractors who are developing new equipment often lose 

sight of the users and their experience levels and are thus caught up 

in writing unrealistic standards for the described performances. 

Objective writing is one of the most crucial elements for any 

training program. Davis, et al. (197^, p. 28) stated that instruction 



without well formulated objectives tends to be poorly organized and 

student learning difficult to assess. 

Not only will the contractors have to know how to write 

objectives, but they must be able to organize the training objectives 

into terminal and subordinate behaviors. In Objectives—Tool for 

Change, Pipe (1975, p. 27) talked about the importance of objective 

arrangement by stating that you must have a terminal behavior in mind 

and that you must know what you want to occur as a result of the 

training you are going to offer. When ycu have that in mind, you are 

prepared to sequence your objectives to show a relationship in pursuit 

of the terminal behavior. Davis et al. (197^, p. 39), Boston (1972, 

pp. 16-17). Butler (1972, pp. 89-90), and Pipe (1975, pp. 16-17) all 

successfully described the objective development process as arriving 

at how to write the actions, conditions, and standards for any parti

cular task. The objective will be required to be a direct result of 

the task analysis, and the standard and conditions will be derived in 

the largest extent from the information assimilated during the task 

collection. These references will be used along with TRADOC PAM 

350-30, Vol. II, pp. 2-6, to form the background for training the 

objective development and subordination process. 

The contractor training will now have to address the shaping 

of training packages that relate to the learner's skills and reading 

levels. The procedures required by the Army in this area are fairly 

well defined. They have been published in Department of the Army 

(1978) Circular 310-9, and recommend reading-level determination 

through two processes: the Flesch-Kincaid reading nomograph and the 



Fog Index reading determination formula. Any course for contractor 

training would have to include training in the Department of the Army 

Circular 310-9. To support this and to teach reading assessment 

skills, Mager and Pipe's (1976) Criterion-Referenced Instruction will 

also be used. Reading levels must be matched to the target population 

and the CRl course provides selected modules to train this association. 

TRADOC PAM 350-30, Vol. II, pp. 65"75, and Mager and Pipe's 

(1976) Criterion Referenced Instruction booklet on target population 

descriptions were selected to provide the informational base for 

training in the target population description area. 

To this point a course plan has consisted of training con

tractors in how to gather tasks, analyze tasks and goals, select the 

critical tasks to be taught to write and sequence objectives, and 

select and develop course materials matched to the experience level 

of the learner. 

Research on a course of instruction is now ready to address 

testing. Any good course designer will have to be able to write 

examinations and know that they test the intent of the objective. 

Because the Army is a job-oriented agency, it is closely involved with 

the move toward Criterion-referenced Instruction. Most contractors, 

however, have been reared in a norm-referenced grading system, and 

to get them to see the significance and relevance of criterion 

grading may prove difficult. 

Mager (1973, pp. 11-13) in Measuring Instructional Intent 

explained clearly this significance and relevance, and goes on to 

teach the reader how to use criterion-referenced grading. TRADOC 



PAM 350-30, Vol. fl, pp. 36-57 discusses at length criterion grading 

and emphasizes that whenever possible tests are to be "go, no-go" type. 

Mager and Pipe's (1976) Criterion-referenced Instruction course goes 

into a broad description of teaching criterion-referenced test 

construction. The three references just cited will be combined with 

training already developed by the Staff and Faculty Training Division 

of USAICS to form the modules to train the skill of criterion-

referenced test construction. 

The remaining skills necessary for the contractors deal with 

writing instruction and developing job aids. TRADOC PAM 350-30, 

Vol. Ill, p. 22, states that "no existing instructional materials 

that can adequately help students attain mastery of the learning 

objectives, or only partially suitable materials are available, and 

those need revision." At this point it should be clarified that under 

current Army guidance most if not all training materials need to be 

developed for export to the student in the field. This is due to the 

cost and difficulty of bringing all soldiers to centralized training 

locations. 

For this section of lesson development the following courses 

provided input: Staff and Faculty Training Course (USAICS, 1980, 

Phase III), Instructional Module Development (Mager, 1977). Job Aid 

for the Selection and Construction of Job Aids (Harless, 1978), and 

How to Write Information Mapping (Horn, 1976). These references 

covered training in writing programmed instruction and in Criterion-

referenced Instruction, information mapping, and. job aids. 
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The literature review was considered complete when enough 

resources had been located to provide the very specific cirriculum 

necessary to train the contractors. The review was continued until 

all the skills identified in Watson's (1981) study had been covered 

either individually or collectively. 



CHAPTER 3 

PROCEDURES 

The overall scope of the procedures in this study concerns two 

areas. The first area discusses the development of a course curricu

lum to teach the Instruction Systems Development (ISD) process to 

civilian contractors who will be developing training material in this 

format to be used to train Army personnel. The second deals with 

validating the developed course to determine whether it meets the 

stated purpose. 

Development of Course Curriculum 

The course curriculum was designed to teach the skills 

required in the ISD process and was based on TRADOC PAM 350-30. The 

instruction was divided into modules to cover the five phases of the 

ISD process: analysis, design, development, implementation, and 

evaluation and control. 

Phase 1 

Task collection was developed in four instructional modules 

based on behavior analysis. The four skills taught deal with differ

ent processes of task collection. In order that a training designer 

insure that no tasks are eliminated from consideration, the designer 

should collect trainable tasks by utilizing all four steps of 
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behavioral analysis. A contractor should be trained to utilize the 

process as the first step in training development. 

The first module on task collection dealt with task observa

tion. With task observation, a training analyst watches a task, duty, 

or job being performed. He lists task by task the procedure followed 

and notes those items that he does not understand, so that he may 

later return to them for clarification. 

Prior to writing training for the second step of behavior 

analysis, it was felt necessary to produce two modules that dealt with 

interview and questioning techniques. Those reading modules served to 

prepare the interviewer for the subject-matter specialist interview. 

Task collection training continued with the subject-matter 

expert interview module. The training designer would learn how to 

proceed in gathering tasks as well as to clarify those gathered 

during the task observation process. The module required the conduct 

of a subject-matter expert interview. This interview dealt with 

questioning the subject-matter expert or experts who completely know 

the function of the equipment for which training was being designed. 

The training designer may be a recognized subject-matter expert, but 

for reasons of quality control the designer should ensure that he 

conducts his interview with another expert. The subject-matter 

expert will tell the training designer just how he performs the task 

or duty. The designer may also use this time to clarify any confusion 

encountered during the task observation. The interview may also 

surface some tasks that were overlooked during the task observation. 
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The third module on task collection dealt with a document 

study. The study of the procedural and training guidelines for new 

or remodeled equipment will usually reveal standards of performance 

and conditions for using that equipment. These documents, generally 

provided by the developing agency, are usually thorough and thus 

provide a third quality control concerning the gathering tasks for 

training. 

The fourth module on task collection dealt with questionnaire 

use. This process is used to survey field units about the current use 

or intended use of a piece of equipment. That use could concern new 

equipment or old equipment that has been identified for remodeling. 

The behavior analysis process is complete when as many of 

the processes as possible have been completed. These skills should 

provide the training designer with the ability to collect the bulk of 

tasks that are then ready for analysis. 

The modules on task analysis and goal analysis teach processes 

to determine the significance and order of the actions and decisions 

made by the learner. Hand-skill performances can always be task 

analyzed; however, more general skills that involve attitude develop

ment must be subjected to the goal analysis process. 

Upon completion of the task and goal analysis training the 

designer should be aware of the bulk of the requirements for the 

students as well as the prerequisites necessary to qualify for course 

entry. 

The next training developed dealt with describing the target 

population. This consisted of a procedure in which the learner group 



was described by interest level, experience level, education, reading 

ability, and anticipated attitude. This description of the students 

who would take the course of instruction would be written and should 

give insight to the training designer in terms of type of course 

activities and eventually the sequencing of those activities. 

Once the target population was adequately described, it was 

imperative to provide training on the application of the reading skill 

analysis recommended in Department of the Army (1978) Circular 310-9. 

Through use of the Fog Index formula and the F1esch-Kincaid reading 

nomograph the designer could determine at what grade level the 

materials should be produced so that the learning materials not exceed 

the reading level of the learner. 

At this time the training designer has been provided training 

on task collection, task and goal analysis, and student description 

wri ting. 

The training now centered on selection of tasks for training. 

This process involved a training selection analysis whereby the train

ing designer determined how many of the originally identified tasks 

had to be taught in order that the terminal performance could be 

accomplished. The designer must know how to examine the target 

population in relation to each task. The selection analysis module 

trained the following considerations: 

1. Consequence of inadequate performance 

2. Percentage performing the task 

3. Task delay tolerance 

k. Time between the job entry and task performance. 



5. Task learning difficulty 

6. Percentage of time performing the task 

7. Frequence of performance of the task 

8. Probability of deficient performance 

After application of the noted criteria, the designer should feel 

comfortable in selecting those tasks to include in the training 

materials. 

The training designer is now ready to begin working with 

learning objectives. During this part of training the training 

designer begins to examine the nature of criterion objectives. In 

the performance terminology of Mager (1975), training designers must 

be taught that all objective construction must be expressed in observ

able, measureable, attainable and realistic terms. The designer will 

additionally be taught to examine the parts of the criterion objective. 

All objectives will have to express an action of performance, the 

conditions under which the action will be accomplished, and the 

standards of measurement to determine task mastery. The designer 

will be taught to organize the objectives into a delivery sequence, 

keeping in mind the principles of learning dealing with moving from 

simple to complex. Once sequenced, the designer will have the frame

work for writing a final terminal learning objective, developing 

criterion tests and producing a course map. 

Before the designer is taught how to complete the analysis 

and design of the instructional development process, he must know how 

to examine all supportive training literature. The existing training 

literature will be analyzed by determining its reading level and by 



reviewing that determination in relation to the described student 

population. If the designer discovers a reading level too high for 

the entry student, it is imperative to realize that the designer 

needs to rewrite the learning literature. This subject-matter analy

sis may aiso reveal the need for additional and supportive literature 

production. 

Development Stage 

At this stage the training designer should have mastered the 

skills dealing with task collection (behavior analysis), task or goal 

analysis, student population description including reading level 

determination, objective development and sequencing, and subject-

matter analysis. 

The designer is now ready to enter the development phase of 

the systems approach to training. 

During this phase the training designer is prepared to produce 

training materials. That designer has the option of designing such 

materials for either institutional or exportable use. The Army mission 

is worldwide, it is therefore difficult and often impossible to bring 

troops to centralized training locations and as much instruction as 

possible should be produced in an exportable format. The most serious 

limitation faced by the training designer is security. Materials that 

are classified Confidential, Secret or Top Secret cannot be mailed to 

field units without the utmost care in handling procedures. These 

types of materials are almost exclusively produced for traditional 

student instruction. 
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In the instructional systems course developed for contractors, 

emphasis was given to exportable training delivery. The reason for 

this is that any self-paced module of instruction can be easily con

verted to a platform whereas the reverse process is not true and proves 

to be extremely time consuming. Thus the thrust of this phase of 

training design was to present training in the self-paced delivery 

format. 

The first consideration in instruction delivery was to teach 

the trainer to determine if a formal lesson need be produced. A 

number of tasks are simple and very procedurally oriented and in lieu 

of a lesson, a simple job aid or task list may be produced. The 

designer will determine when and if a job aid can be used, as well as 

produce the job aid. 

During this phase, the designer is taught the four programmed 

methods of delivery: discrimination frame writing, adjunct frame 

writing, branching frame writing, and linear frame writing. The 

designer will have a choice as to which method he chooses to use, 

taking into consideration the difficulty of lesson production and the 

current availability of supportive materials. 

In addition to programmed delivery formats, a designer has 

the option to use a criterion-referenced delivery process or one 

that has the information mapping system. Both skills are provided to 

the designer trainee. 

The final skills necessary to complete the development process 

of Instructional Systems Development deal with criterion test develop

ment, method and media determination and validation. These three 



skills allowed the designer to ensure that the objectives are taught 

by the most advantageous method and media and that the precise objec

tives are tested. If the validation results demonstrate that a course 

teaches, then the material is ready for presentation. However, if 

the validation step shows that the teaching value of the material is 

questionable, then the designer must make recommended revisions and 

once again perform the validation step. This culminates description 

of the developer contractor course. 

Course Validation 

Discussed in this section are the evaluating instrument, the 

critique questionnaire, the method used in implementing the course with 

a sample of the contractor personnel, and the statistical analysis. 

Evaluating Instrument 

The first step in the validation process was preparing an 

educational accountability measure that would determine if the course 

actually taught what it was intended to teach. Because the entire 

process deals with a criterion-referenced base, the study was initially 

faced with an all-or-none computational problem. As Ebel (1972, pp. 

83-86) pointed out in Essentials of Educational Measurement, a 

criterion-referenced test tells us what a student can or cannot do but 

does not tell us how good or how poor his level of knowledge or 

ability may be. To circumvent this problem, an evaluation process . 

was chosen whereby the student himself would judge his ability to 

perform the skills required to prepare an ISD training course. 
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The validating instrument (Appendix B) was prepared by taking 

the skills to be trained, as identified in Watson's (1981) study, 

and placing them in an evaluation framework. These skills, which are 

those required to develop a training course in the ISD format, were 

then categorized as essential, important, and contributory, and each 

category was assigned a value: 3 for essential, 2 for important, and 

1 for contributory. 

Each trainee was asked to consider each skill individually to 

determine whether he perceived himself as capable of performing that 

skill. If the answer was yes, the score for that item was the value 

assigned to its category; if the answer was no, the score for the item 

was zero. Scores for individual skills were totaled to obtain a total 

score. The same test was given each trainee before and after the 

training course, and the total pretest and posttest scores for each 

trainee were used in the statistical analysis. 

Critique Questionnaire 

In addition to the evaluating instrument used in the statisti

cal analysis, a critique questionnaire (Appendix C) was prepared. In 

this questionnaire, which was to be completed at the end of the course, 

the trainee was asked to rate on a scale of 1 to 5 his self-perceived 

ability to perform each of the skills taught in the course. Space 

was provided for his comments on each item, and he was also asked his 

assessment of the usefulness of the course to a contractor who will 

be developing Army training courses. Information from the critique 

sheets was reviewed by the course managers to determine in what areas 
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the training course might be revised and to obtain an overall assess

ment of the project. 

Course Implementation 

The first step in implementing the developed ISD course was 

contacting the New Systems Branch, USAICS, for a list of current or 

prospective contractors who might be interested in taking the course 

of instruction. Prior to contacting the companies on the list pro

vided by the New Systems Branch to finalize requests for training 

slots, it was necessary to contact the Fort Huachuca Procurement 

Office concerning the legality of the process. 

On May 16, 1980, Major D. E. Cox, Acting Chief, Procurement 

Division, Fort Huachuca was contacted and briefed on the contractor 

course proposal. Specific areas of concern dealt with the procurement 

office's view of running the course for selected contractor personnel. 

Major Cox issued the following oral opinion: "It is legal to validate 

the contractor course using actual members of the operating target 

population, however participation in the course should not serve as a 

stipulation for further contracts with the Intelligence School." 

Based on this decision, arrangements were prepared for the contractor 

course to be offered to the companies on the list provided by the New 

Systems Branch. Each company was asked to indicate the number of 

representatives it desired to attend. Initial response and actual 

participation are shown on Table 1 . 

The arrangements required establishing points of contact at 

each firm. Informational packages were then prepared, which listed 
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Table 1. Number of Training Slots Requested Trainees by Company 

Number of Number of 
Positions Representatives 

Company Requested Attending 

A k k 

B k 0a 

C 2 2 

D 1 1 

E 1 1 

F 2 2 

G k k 

H 3 3 

1 3 3 

J 3 3 

TOTAL 27 23 

a. Cancel 1ed 
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training location, times, course managers as well as information on 

dress, materials, and travel information. To cover all possible con

tingencies for incoming students material was gathered and furnished 

concerning rental cars, restaurants, and motels. Maps were also 

provided to show how to get from the Tucson International Airport 

to Sierra Vista, Arizona, and how to get to the training location. 

On September 4-6, 1980, the contractor Instructional Systems 

Development course was conducted at the U.S. Army Intelligence Center 

and School's Staff and Faculty Training Division for 23 trainees 

representing 9 of the 10 companies contacted. 

Primary course managers were Russell W. Watson, author of the 

study that preceded the actual course production, and Charles S. 

Duncan, author of this study. Both have a minimum of 4 years' 

experience in the Instructional Systems Development model as currently 

used by USAICS. 

The attending contractor personnel were first introduced to 

the schedule for the course and provided the program of instruction 

that was developed to support this study. Trainees were next requested 

to fill out the information sheet (Appendix A). This information sheet 

was developed to complement future comparative statistical measures for 

the attending target population. The in-processing was concluded with 

the administration of the pretest (Appendix B). The pretest concerned 

a judgment by the contractor person of his self-perceived ability to 

perform the tasks of the ISD process. 

Knowledge of the ISD process is a requirement for awarding 

Army contracts. To ask the contractor population to admit to not being 



competent to perform the ISD process was requiring them to deny one 

of the requirements for contract awarding. There was, therefore, 

concern that the pretest results might be skewed toward a more 

optimistic view of self-perceived ability to perform the required 

skills than was actually the case. To reduce this effect, the 

trainees were instructed to use care in their self-evaluations because 

the purpose was to measure the quality of the course by determining 

ability to perform the skills before and after training. 

The course was then run in a time-paced sequence. Each 

participant was guided through the training modules in such a way 

that after a short introduction each student was given a set time to 

work through the training for a particular skill. The time allowed 

for completing each module varied. After all had finished learning 

a skill, the group reconvened and the course managers repeated the 

training sequence. On the third day of the course, at the end of 

the final module, the students were again given the self-evaluation 

test as a posttest and were asked to complete the critique form 

(Appendix C). After all students had departed, the course managers 

compiled the information form the pre- and posttests and critique 

sheets. 

Statistical Analysis 

After all students had departed, the course managers retotaled 

the scores of the pre- and posttests. These scores were used to test 

the four hypotheses defined at the beginning of the study. A Z test 

could not be run because a standard deviation for the target 



population, was not available. The t test, which provides an esti

mated standard deviation for a target population was selected to 

test the hypotheses, restated as null hypotheses. 

The results of testing the null hypotheses were used to 

determine whether the course of instruction, developed specifically 

to address the performance discrepancies of contractors who are 

required to develop the training in the ISD format for equipment for 

the USAICS, could not be perceived as valid as a training course for 

the contractor population. 



CHAPTER 4 

RESULTS 

The results discussed in this chapter are the developed ISD 

training course, the results of the validation testing and an assess

ment of the course obtained from the critique sheets. 

ISD Course 

A course designed to address the perceived performance 

deficiencies of contractors to develop training material that meets 

USAICS requirements was developed to teach the required ISD process. 

The course, which was described briefly in Chapter 3, may be found in 

total in Appendix D. The course was developed based on the tasks 

identified by Watson (1981) and includes training modules on the 

following skills: task observation, questioning techniques, personal 

interviews, performance of SME interviews, document studies, question

naires, task and goal analysis, writing a target population descrip

tion, reading analysis, selecting tasks for training, performance/ 

behavioral objectives, analyzing relevant materials, writing job aids, 

describing student bahaviors, principles of programmed instruction, 

behavior analysis, methods of programming, criterion test writing, 

information mapping, criterion-referenced instruction, adjunct pro

grams, discrimination frame writing, branching programs, methods and 

media selection, validation and development. 



Validation of Course 

The analysis was refined by examining the effect of the 

educational level and training development experience of the trainees 

on the impact of the developed ISD training course. The collected 

data shown in Table 2 were used to test the four hypotheses defined 

in Chapter 1, which were restated as null hypotheses. 

Effect of Educational Level 

To study the effect of educational level, the trainees were 

divided into two groups: those without college degrees and those with 

college degrees. Data for the first group were used to test Hypothesis 

1 and data from the second group were used to test Hypothesis 2. 

Hypothesis 1. The data for trainees without college degrees 

are shown in Table 3- These data were used to test the first null 

hypothesis: There will be no significant difference, as indicated by 

pre- and posttest scores, in the self-perceived ability of trainees 

without college degrees to use the ISD process. 

The critical t (df = 1, a = .01) was ± 3.106. The calculated 

t value was + 6.46, resulting in rejecting the null hypothesis and 

inferring that the contractor ISD training course was perceived to be 

significant intervention tool to alleviate previously stated discrep

ancies. 

This suggests that for those contractor personnel working for 

USAICS who do not have college degrees the course of instruction is 

perceived as a successful training course and allows these people to 

end up feeling that they are now caple of using the ISD process. 



47 

Table 2. Pre- and 
— N = 21 

Posttest Scores 
a 

for Subjects Who Attended 1SD Course. 

Subject Col lege Years Scorek 
ID Number Degree Experience Pretest Posttest Di fference 

1 No 5 32 49 17 

2 No 6 17 48 31 

3 No 3 18 31 13 

4 No 20 13 47 34 

5 Yes 2 10 41 31 

6 No 3 16 40 24 

7 Yes 0 7 44 37 

8 Yes 2 24 46 22 

9 Yes 4 23 43 20 

10 Yes 12 14 35 21 

11 Yes 2 24 46 22 

12 No 20 22 43 19 

13 Yes 2 3 33 30 

14 Yes 2 2 48 46 

15 Yes 1 14 48 34 

16 No 10 18 42 24 

17 No 9 22 41 19 

18 No 3 18 45 27 

19 No 0 0 40 40 

20 No 20 41 48 7 

21 No 11 12 44 32 

Total 350 900 550 

Mean 16.67 42.86 
26.19 

Range 0-20 0-40 31-49 7-40 

a. Scores from 2 of the 23 trainees are not included; one did not 
complete the pretraining test; the other did not complete the 
posttraining test. 

b. Maximum possible score is 49. 
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Table 3• Pre- and Posttest Results for Trainees without a College 
Degree. -- N = 12. 

Subject Score3 

ID Number Pretest Posttest Di fference (Di fference)2 

1 32 49 17 289 

2 17 48 31 961 

3 18 31 13 169 

4 13 47 34 1156 

6 16 40 24 576 

12 22 41 19 361 

16 18 42 24 576 

17 22 21 19 361 

18 18 45 37 729 

19 0 40 40 1600 

20 41 48 7 49 

21 12 44 32 1024 

Total 229 516 287 7851 

Mean 19.08 43 23.92 

Range 0-41 21-49 7-40 

a. Maximum possible score is 49. 
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Hypothesis 2. The second null hypothesis tested was: There 

will be no significant difference, as indicated by pre- and posttest 

scores, in the self-perceived ability of trainees with college degrees 

to use the ISD process. The data used to test this hypothesis are 

shown in Table 4. 

The critical t (df = 9, a = .01) was ± 3-355- The calculated 

t was + 9-92, resulting in rejecting the null hypothesis and inferring 

that for trainees with college degrees, the contractor training was a 

significant intervention tool toward alleviating the earlier stated 

discrepancies. 

The result of testing the first two hypotheses suggests that 

college degrees alone do not ensure that there is any special skill in 

using the ISD process and that for all contractors, regardless of the 

educational level, perceived success with Instructional Systems 

Development is closely tied to training in the specifics inherent in 

the process. 

Effect of Training Development Experience 

The second comparison was an examination of whether years of 

experience in training design was a determining factor in how signifi

cant the developed ISD course was. For this purpose a test was set 

up to evaluate data for personnel with less than 5 years of experience 

and those with 5 or more years of training design experience. 

Hypothesis 3. The first test was run on the third null 

hvpothesis: There will be no significant difference, as indicated by 
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Table 4. Pre- and Posttest Results for Trainees with a College 
Degree. -- N = 9. 

Subject Sco rea 

ID Number Pretest Posttest Di fference (Di fference)2 

5 10 k l  31 961 

7 7 k k  .  37 1369 

8 24 k 6  22 484 

9 23 k 3  20 400 

10 14 35 21 441 

11 24 46 22 484 

13 3  33 30 900 

14 2  48 46 2116 

15 I k  48 34 1156 

Total 211 384 263 8311 

Mean 23. k k  42.67 29.22 

Range 2-24 34-48 21-46 

a. Maximum possible score is 49. 
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pre- and posttest scores, in the self-perceived ability of trainees 

with less than 5 years experience in training development to use the 

ISD process. 

For the data shown in Table 5, the critical t (df = 10, 

a = .01) was ± 3-169. The calculated t was 11.269, resulting in rejec

tion of the null hypothesis and resulted in the inference that the 

course as presented was perceived a significant intervention tool for 

those with less than 5 years of training development experience. This 

test suggested that the course of instruction was perceived by the con

tractor personnel as valuable for newly assigned training developers. 

Hypothesis A. The final test, which examined contractor 

personnel with 5 or more years of experience in training development 

provided a critical view of whether company on-the-job training would 

seem sufficient to alleviate the contractor performance deficiencies. 

This possibility would render the ISD training course developed in 

this study essentially unnecessary. To examine this possibility the 

fourth null hypothesis was tested by using the data shown in Table 6. 

This hypothesis states: There will be significant difference, as 

indicated by pre- and posttest scores, in the self-perceived ability 

of trainees with 5 or more years experience in training development 

to use the ISD Process. 

For this test the critical t' (df = 9, a = .01) was ± 3.25. 

The calculated t was + 7-207 and resulted in rejection of the null 

hypothesis that those with more experience in training development 

would make no significant growth in their perception of how well 
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Table 5. Pre- and Posttest Results for Trainees with Less than 5 years 
Experience in Training Development. -- N = 11. 

Subject Years 
ID Number Experience Pretest Posttest Di fference (Di fference)2 

3 3 18 32 13 169 

5 2 10 41 31 961 

6 3 16 40 24 576 

/ 0 7 44 37 1369 

8 2 24 46 22 484 

9 4 23 43 20 400 

11 2 24 46 22 484 .... 

13 2 3 33 30 900 

14 1 14 48 34 1156 

18 3 18 45 27 729 

19 _0 0 40 340 1600 

Total 22 157 457 300 8828 

Mean 14.27 41.55 27.27 

Range 0-24 32-48 13-40 

a, Maximum possible score is 49. 
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Table 6. Pre- and Posttest Results for Trainees with 5 or More Years 
Experience in Training Development 

Subject Years Score3 

ID Number Experience Pretest Posttest Difference (Di fference)2 

1 5 32 49 17 289 

2 6 17 48 31 961 

4 20 13 47 34 1156 

10 12 14 35 21 441 

12 20 22 41 19 361 

16 10 18 42 24 576 

17 9 22 41 19 361 

20 20 41 48 7 49 

21 111 12 44 32 1024 

Total 113 193 443 250 5218 

Mean 11.3 19.3 44.3 25.0 

Range 5-20 12-41 35-49 7-34 

a. Maximum possible score is 49. 
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they perform the skills inherent in the ISD approach to training 

development. 

Assessment 

At the close of the course each trainee was given a critique 

sheet (Appendix C) to fill out. The information provided on these 

sheets was used to facilitate the assessment and revision of the 

training modules. 

The overall results of the critique sheets were very positive. 

All trainees considered the course a worthwhile educational experience. 

Many respondents commented that the course should have been extended 

to at least a week, and a few requested 2 weeks of instruction. 

The course was designed to provide the students with what was 

considered a minimal competency level. In view of the data and the 

comments on the critique sheets, it was evident that the competency 

status of this particular target population may be only at the 

beginning. At most, every participant expressed the desire to prac

tice the skills in more depth and to move toward a higher level of 

proficiency. 

It was stated that the now-competent contractor personnel 

would most likely be required to use the skills gained from the 

course to assist project managers currently working on government 

contracts. With only a minimal competency level as a base, some 

expressed concern about just how much of the skills learned could be 

retained in sufficient detail to allow the newly trained personnel 

to help the untrained contractor people. In support of this, many 



critique sheets indicated a desire to have more time to review addi

tional Army reference materials. 

A few trainees mentioned that previously learned skills seemed 

to negate the need for some training modules; however, for the general 

target group, this was not the case. This did suggest that for those 

who perceived themselves competent with certain training modules prior 

to attendance at the course, a testing-out process should have been 

used to allow them to move on to other modules. This testing process 

is usually a part of a self-paced training implementation; however, 

due to the extremely condensed course structure, students were required 

to move at a pre-determined pace so that all would be ready for the 

posttraining activities at approximately the same time. 

The critique sheets surfaced a few editing errors as well as 

what the learners believed were some mis-sequenced learning modules. 

A posttraining session review was held by the course directors. 

This review did suggest that additional training should be developed 

for selected modules and that the module on criterion testing should 

be moved in the sequence so that it would appear right after objec

tive development. This would allow the learner to see more easily the 

relationship between the objective and the test of that objective. 

With these minor revisions and the eventual development of 

additional practice modules, the course should be a complete and 

viable training tool for any contractor desiring knowledge of the • 

Instructional Systems Development process. 
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Summary of Results 

The four tests run on the stated hypotheses demonstrated that 

the course of instruction developed to address the identified perfor

mance deficiencies did in fact serve to raise the self-perceived 

competency of the contractor population. 

The results also demonstrated quite conclusively that regard

less of public education, contractor personnel still did not feel 

competent to write instruction in the instructional systems format. 

This leads one to assume that the public education sector is either 

not addressing educational programs dealing with the systematic 

approach to training or the contractor group is not availing them

selves of the training opportunities that do exist. Comments 

expressed during the course critique supported the fact that training 

opportunities just do not exist and consequently contractors do not 

have a place to seek training. 

The results of the tests also surfaced another interesting 

factor. By examining the group in relation to those with training 

development experience and those without one may assume that those 

with more development experience would by the very nature of their 

experience feel more competent in the skills of the instructional 

systems development process. This was not the ca„se, however, as 

those with training development experience also made significant 

self-perceived growth in terms of their skill ability. The signifi

cance of this factor is that the contractors must tend to repeat 

errors in their attempts to meet the development requirements of 



contracts. Without training, the contractors will continue to attempt 

to meet the requirements levied on them, but by their own admission 

they do not feel competent to perform the skills inherent in the 

instructional systems development process. 

Thus, the tests show that the USAICS is left with two alter

natives. One is to generate a course structure, much like the one at 

Appendix D, and the other is to encourage and even assist the public 

educational sector to develop training programs for contractors. 



CHAPTER 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

As was hypothesized in the establishment of the need for this 

study, a course could be implemented that would raise the contractor's 

perception of how well he could perform the skills inherent in the 

instructional systems development process. 

The selection and eventual implementation of the course 

required a close coordination with Russell W. Watson, author of the 

study that established the need for and conducted the front-end 

analysis of the developed contractor course. In addition to this 

coordination, constant input was required from the New Systems Branch 

personnel of the USAICS relative to the changing nature of contracts, 

systems, equipment, and contracting agencies. 

Eventually a course was developed for presentation. After 

the initial draft was compiled and reviewed, it was necessary to 

operationally test it and revise some information. Course managers 

were briefed and assistant managers trained. Course logistics 

required months of planning and coordination with the parties respon

sible for the corporation personnel who attended. Course overviews 

were prepared and schedules developed to include airline, motel and 

rental-car arrangements. 
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Ori September k-S, 1980, 23 members of the United States Army 

Intelligence School contractor-employed personnel took training in 

all tasks inherent in the Instructional Systems Development model. 

Training provided an overview exposure to Instructional Systems 

Development with the purpose of raising each individual to a perceived 

competency level in relation to the skills required. 

Pre- and posttest results, coupled with the critique sheets, 

demonstrated that the course did prove a significant tool in terms of 

raising the perception of the contractor group as to their ability to 

perform the Instructional Systems Development tasks. Additionally, 

the critique sheets reflected that the contractor group did express 

positive attitudes toward the course. 

Conclus ions 

The conclusions reached as a result of this study are: 

1. The instructional systems development course for contractor 

personnel was perceived as a significant training course to 

eliminate the performance discrepancies created by hiring 

contractors not capable of using the instructional systems 

development process for developing army training materials. 

2. Orally and in their written critiques of the course, con

tractor personnel expressed their pleasure with the training 

and the feeling that as a group they had mastered skills that 

would facilitate the interaction needed between themselves 

and the Intelligence School personnel. 



3. The dissertation study dealing with front-end analysis and 

design addressed all the skill areas required of the contractor 

personnel and was perceived as an adequate base for the 

development of the contractor course. 

k. The knowledges gained by the contractor personnel and their 

increased self-perception of their skill levels will serve 

to facilitate the training material exchanges required of the 

contracting agency and the training agencies of the USAICS. 

Recommendations 

Based on the development and evaluation of the contractor 

course, the following recommendations are made: 

1. Such training is needed for contractors. Such a course should 

be required for all contractors who work for the USAICS in 

training development. 

2. Based on discussions with other Army installations, such 

training should be offered at all TRADOC schools. The USAICS-

developed course should serve as the model for subsequent 

course development. 

3. Colleges and universities should look to begin to offer 

courses in the Instructional Systems Development process. 

With government contracts in the millions and the contractor 

market expanding dramatically, the time for educational insti

tutions to address other than teacher education is now. 

k. An additional study should be conducted to set an actual 

dollar figure on the savings that would result by having 



better trained contractor personnel. Many contractor trainees 

expressed this thought and listed specific examples of cost 

overrides that were created solely because of their inability 

to produce training materials in the format required by 

USAICS. 



APPENDIX A 

INFORMATION SHEET 

NAME (LAST, FIRST, MIDDLE 

Length of time with current company 

Years Months 

Civi1ian Education 

High School graduate 
yes no 

College 1 2 3 b 5 6 & up (Circle 1) 

College Degree 
yes no MAJOR 

Pretest 

Remarks 

COMPANY ADDRESS £ PHONE 

Years' experience in training 
development 

Years Months 

Experience using ISD 

years months 

Experience in government 
contracts 

years months 

Posttest 

Remarks 

Critique comments: 
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APPENDIX B 

EVALUATION WORKSHEET 

Self-Perception of Skills 

Key: E = Essential 
I = Important 
C = Contributory 

Name: 

ITEMS EVALUATED CATEGORY POINTS SCORE 

I. Perform Task Observation E 3 

2. Perform SME Interview E 3 

3. Perform Document Study E 3 

k .  Perform Field Study 1 2 

5. Perform Task Analysis E 3 

6. Perform Goal Analysis 1 2 

7. Select Skills for Training 1 2 

8. Select Settings for Training 1 2 

9. Write Objectives E 3 

10. Write Terminal Objectives E 3 

11. Write Subordinate Objectives 1 2 

12. Sequence Objectives 1 2 

13. Determine Relevant References C 1 

14. Write Target Population Descriptions 1 2 

15. Write Criterion Tests E 3 
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ITEMS EVALUATED 

16. Develop Course Management Documents 

17. Develop Job Aids 

18. Write Adjunct Training Material 

19. Write Discrimination Training Material 

20. Write Branching Training Material 

21. Write Linear Training Material 

22. Prepare Information Mapping 

23. Prepare CRI Materials 

2 k .  Determine Methods and Media 

25. Perform Validation 

CATEGORY POINTS SCORE 

C 

C 

C 

C 

C 

C 

C 

C 

E 

GRAND TOTAL 

GO NO GO 

Signature 
Course Manager 



APPENDIX C 

ISD COURSE CRITIQUE 

NAME 

COMPANY 

DATE 

We are interested in your comments on the different factors 
that are involved in this course of instruction. Your evaluation, 
suggestions, and constructive criticisms will be used to help us 
improve the materials. Please consider each area carefully before 
making any comments. Using a scale of one (1) through five (5) 
with one being the lowest rating, evaluate each of the course areas. 
Place your rating in the appropriate box. Space is provided for 
any comments you may wish to make. 

A .u J- J- a. J. J- j. J- s. J* *•„ j- _i.. j. J. j. 

1. Course Objectives. As a result of the instruction you received, 
how well do you feel that you are now able to perform the following 
tasks: 

Area Rating 

a. Perform a task observation? 

Comments: 

b. Conduct a SME interview? 

Comments: 
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c. Perform a document Study? 

Comments: 

d. Conduct a field study? 

Comments 

e. Perform a task analysis? 

Comments: 

f. Perform a goal analysis? 

Comments: 

g. Select skills for training? 

Comments: 



h. Select training settings? 

Comments: 

i. Develop objectives? 

Comments: 

j• Pyramid objectives? 

Comments: 

Determine relevant references? 

Comments: 

1. Write target population descriptions? 

Comments: 



m. Write criterion tests? 

Comments: 

n. Develop course control documents? 

Comments: 

°. Develop job aids? 

Comments: 

p. Write adjunct frames? 

Comments: 

q. Write discrimination frames? 

Comments: 

r 



r. Write branching frames? 

Comments: 

s. Write linear frames? 

Comments: 

t. Write in the information mapping format? 

Comments: 

u. Prepare materials in the CRI format? 

Comments: 

v. Select methods and media? 

Comments: 
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w. Perform validation? 

Comments: 

3. Rate the overall course in terms of its usefulness to you as a 
contractor developing training for the U.S. Army Intelligence 
Center and School 

Comments: 

k. Please use this space to make any additional comments you would 
like to about any aspect of the course. (Additional paper is 
available if you need it.) 



APPENDIX D 

ISD COURSE 

Appendix D lists the actual course that was presented to the 

attending contractor personnel. The modules included in the course 

were written to present training on the specific instructional needs 

as identified in Watson's (1981) dissertation. Furthermore, the pre-

course-test and the post-course-test were constructed around the 

competencies inherent in the course structure. 

The page numbers at the bottom of the pages in Appendix D 

are those of the original course and are the page numbers referred 

to in the text of the course. 
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INSTRUCTIONAL SYSTEMS DEVELOPMENT 

PHASE I 

PHASE II 

PHASE III 

ANALYSIS 

DESIGN 

DEVELOPMENT 



Introduction 
Behavior Analysis-1 
Questioning Techniques 
Personal Interviews 
Behavior Analysis-2 
Behavior Analysis-3 
Behavior Analysis-4 
Task Analysis 
Goal Analysis 
Phase I Re-Cap 

TABLE OF CONTENTS 

Target Populations Descriptions 
Reading Analysis 
Select Tasks for Training 
Behavioral objective 
Subject Matter Introduction 
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Designing Training 
Phase Ill Introduction 
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INSTRUCTIONAL SYSTEMS DEVELOPMENT 

COURSE MAP 



INTRODUCTION 

Instructional Systeea Development (lSD) ia a comprehensive five-phase 
process for the development of training. Thia course. based on TRAVOC Pamph
let 350-30. Interservice Procedures for Instructional Systems Development, is 
designed to prescriptively meet the needs of personnel involved in the United 
States Army Intelligence Center and School's training effort. The modules of 
instruction you will be requi Ted to accaaplish will be prescribed uniquely 
for you. 

The five phases of ISO are: 

I - Analysis 

Analysis is concerned with the collection of job inforaation that will 
contribute to successful development of good training and training products. 
Such information includes: a task inventory, listing all tasks performed in 
the MOS or officer apeciality; a liat of tasks selected for training; 
documentation of initiating cues, job conditions and job atandards for each 
task to be trained; a target population description; documentation of the 
performance content of each task aelected to be trained; recommended training 
sites. 

II - DESIGN 

The information collected in the Job and Task Analysis i1 fed into the 
design activity. Here complete inatructional objectives are written from the 
job and task information. Also, teat items to measure each learning ob
jective are written. Finally, assumptions about entry akills of students are 
verified, and the sequence of instruction is determined. 

III - DEVELOPMENT 

Here the learning objectives are classified by learning category and 
aedia selection is aade. Exiating training products are reviewed and revised 
and new products developed where none existed. Finally, the training 
products are field tested and needed revisions are ••de. An additional out
put is a management plan for conducting the instruction. 

IV - IMPLEMENTATION 

The training products and aanageaent plan developed earlier are now put 
into effect. Key personnel are trained as aanagers and instructors to con
duct instruction and aonitor training products. 

V - EVALUATION AND CONTROL 

The purpoae of thi1 procea1 ia to collect and docuaent information about 
learner performance in the course, aa well a1 on the job. This pha1e es
tablishe• and maintain• the quality control for the entire aystem. Con
tinuous evaluation• are conducted both internally and externally, to provide 
input for revi1ions. 
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Note: In this course of instruction, you will be concerned with learning 
only the aspects of front end analysis, since you will not be concerned with 
course implementation. 

INSTRUCTIONS 

The material you will work with in this course is self-paced and 
criterion-referenced. If you are familiar with this type of instructional 
program you may want to skip this section. 

Self-Paced Criterion-Referenced Instruction is a way of organ1z1ng 
instructional material that allows you to work through a course at your own 
speed. Your competence will be judged against a known, fixed standard and 
not in relation to the performance of your fellow participants. 

There are no grades in this course. You are judged only as competent or 
not-yet-competent. Therefore, there are no •honor graduates,• nor are there 
any graduates who have not been certified as competent. 

The course materials have been designed to remove, as much as possible, 
your dependence on an instructor. The course managers will assist you in 
mastery of the learning materials by directing you to relevant materials, or 
by serving as subject matter experts when needed. 

Should you have a problem with any module or competency test, do the fol
lowing: 

1. Work with the Extra Resources. 

2. Review material in the module. 

3. Check with a colleague in the course. 

4. Finally, check with a cour•e manager if you are still having 
problems. 

The course is organized into •.adules• or units of instruction. The 
Course Map shows the arrangement of the modules and guides you through the 
course. It also indicates any prerequisites for a particular module. You 
may work on any module you desire provided that you have completed all 
prerequisite modules. These are indicated by connecting arrows. T~course 
map is read from the bottom up. 

HOW TO WORX THROUGH THIS COURSE 

By this time you are probably ready to select a module and begin working. 
Remember, this course is SELF-PACED. Work at your own speed. The chart on 
the following page will help you get started and guide you through completion 
of the modules and mastery of the course .. teriala. 

2 
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Step Procedure 

1. Select any module from the bottom of the map. 

2. Read the objective. 

3. Work through the module and any extra resources you may require. 
(Note: Resources are not mandatory, but may be useful.) 

4. Take Competency Test when you are ready. 

5. Compare your results with the Self-Evaluation Sheet for the module. 

6. If you are satisfied with your work, take It to the Individual 
designated to sign-off (upper right of the module sheet). 

7. If a colleague slgns-off on the module, select another module to work 
on. (Note: He may require you to do additional work before 
proceeding to another module.) Remember to have a course manager 
indicate your progress on the master progress sheet after each module, 
no matter who signs you off. 

B. Continue this procedure until all the modules In your track are com
pleted. Since this Is a self-paced course, "graduation" is also self-
paced. 
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SIGN-OFF 
Colleague 

'Course Manager 

BA-1 

BEHAVIOR ANALYSIS 

TASK OBSERVATION 

INTRODUCTION; 

In order to develop a list of tasks for training, an analyst must go 
through a series of information gathering processes known as behavior an
alysis. Behavior analysis deals with the following items: 

1. Task observation. 

2. Subject matter specialist interview. 

3. Field survey. 

4. Document survey. 

The following group of modules will assist you in preparing yourself to 
handle the analysis portion of task development. 

OBJECTIVE: 

Upon completion of this block of instruction you will be able to observe 
a task being completed and record your observation in a complete task inven
tory. 

EXTRA RESOURCES: 

1. Phase I Analysis TRADOC Pam 350-30 Pages 36-37 

2. AFM 50-2 Chapter 2 Pages 2-1 thru 2-7 
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DISCUSSION: 

Establishment of Practice Procedures. Since many Jobs can be performed 
In a variety of acceptable ways, the restricting of a procedure to one style 
or method of performance night result In the establishment of a dogmatic, 
limited approach. However, the purpose Is not necessarily to establish one 
approach, but to select one correct, practical procedure that can be taught 
In the training for the task. 

Verification of Procedures. The task observation is a good procedure to 
verify findings of the document study and SMS interview. 

Firsthand Knowledge. The task observation can add to the Instructional 
programmer's background if he Is not familiar with the task performance. By 
observing the task performed, he can gain firsthand knowledge of how It is 
done. 

Correlation of Written Directions with Actual Performance. The task ob
servation is also a good technique to reconcile differences between how the 
procedure is written and how It Is actually performed. At this point, the 
instructional programmer can also update his listing of elements and skills. 

PROCEDURES 

List of Steps. The Instructional programmer must list each overt act the 
specialist performs. Do not anticipate anything; do not assume anything. 
There may be specific reasons for each act which may not be obvious to you. 

Indication of Sequence. If the steps must be performed in a particular 
sequence, indicate the sequence numerically. 

Decision Points. If decisions must be made during the procedure, Indi
cate the decision points. 

Description and Explanations. Include a brief description and ex
planation of each step performed. 

State exactly what Is done. 

State how it is done. 

Include the use of all equipment. 

Questioning. Question the expert after you have observed the entire 
task. Questions should Include the following: 

1. Why each step is performed. 

2. When decisions must be made. 

(Figure 1 on the following page contains the results of a simple task ob
servation.) 
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FIGURE 1 

JOB: Adjust Laboratory Equipment. 

TASK: Perform preoperational check on 

STEPS PERFORMED 

Turn MASTER switch to 
STANDBY. 

AdjuBt voltage to 150ZCD. 

Turn MASTER switch to MANUAL 
or AITTOMATIC. 

Turn READY switch to ready. 

Turn OPERATE switch to ON. 

the MZ-1 generator. 

HOW PERFORMED 

Depress STANDBY button. 

Turn line adjust knob clockwise. 

DeclBlon: Turn to MANUAL position 
when the ammeter Indicates a 
fluctuation In line voltage, and 
AUTOMATIC when no fluctuation 
exists. 

Depress READY switch. 

Throw KNIFE switch to ON. 

8 



83 

BA-1 

TASK OBSERVATION 

COMPETENCY TEST 

1. Locate the video tape BA-1 and obaerve the task being performed. 

2. After observing the task, sit down and from memory write all the perform
ance stepe you can remember* 

3. Now watch the tape, starting and stopping it as you desire, and list all 
tasks you see performed. 

4. Compare your lists and note discrepancies. 

BA-1 

TASK OBSERVATION 

SELF-EVALUATION 

Take your completed list, which should include all steps and an ex
planation of how they are performed, to a course manager. 

Discuss your steps with the manager. 
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SICN-OFF 
* Colleague 
Course Manager 

QT-1 

QUESTIONING TECHNIQUES 

OBJECTIVES: 

Upon completing this nodule, you will be able to apply the principles of good 
questioning in the Subject Matter Specialist Interview. 

EXTRA RESOURCES: 

USAICS Pan 350-5, Chapter 4. 

* (This nodule is a reading nodule and serves to prepare you for nodule BA-2, 
Subject Matter Specialist Interview.) 
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DISCUSSION: 

Questions are the noat essential part of any information gathering process. 
Surveys, interviews, and classroom strategies all use them to meaaure learn
ing and accomplishments Prepared or presented incorrectly, however, they can 
obscure, or even, change the data you are looking for* In this module we 
will discu86 the characteristics of correct questions, types to avoid, and 
how to phrase questions• 

The following are the characteristics of a good question: 

1. Has a specific purpose - this shows that it has been well thought 
out, and that you are seeking specific information. Don't ask "useless" 
questions. They just waste time. 

2. Concerns only point at a time - questions that deal with more than 
one area can be confusing, as well as, provide inaccurate information. 

3. Must be easily understood - take into consideration the vocabulary 
level of the listener; be direct and to the point. 

4. Discourages guessing - this is done by not offering the listener a 
chance to choose or guess an answer. For example, don't ask, "Is the range 
of your weapon 2,300 or 2,400 meters?" Instead, ask, "What is the range of 
your weapon?" This way you'll know if he knows the range, rather than chanc
ing that he made a lucky guees. 

5. Begins with an interrogative - the basic interrogatives are, "who, 
what, where, when, why, which, and how." 

<5. Thought provoking - this characteristic forces the listener to think 
before he answers, thereby eliminating types of questions that only require a 
"yes/no" answer. 

The procedure for asking questions that provides the most information about 
the listener is to think out the question, provide some background or 
building-up about the area it will be asked in, ask it using correct phras
ing, and then follow-up the original question with another, keying off of the 
listener's answer. For example, after eliciting an explanation about some 
procedure from a listener, follow-up by restating a particular area of what 
he said, and then ask him why he would do it that way. 

Some type of questions, however, can be misleading to the listener and, in 
turn, provide shaky data. Questions to avoid are: 

1. Leading questions - these usually tell the listener the answer you 
are seeking, such as, "You do want to load the weapon, don't you?" 

2. "You Lose" questions - these questions put the listener in a "I can't 
win" situation. For example: "Are you still bribing the men in your squad?" 

3. Hypothetical questions - these don't give you a true picture. An ex
ample of this type is, "If you were in charge, how would you improve the 
situation?" 
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4. Complex questions - A complex question is really two or more 
questions combined. For example, "Which route would you take, how do you 
plan to get the convoy to the starting point, and how much gasoline will you 
need?" This is confusing! 

5. Rhetorical questions - these are questions that you ask and then an
swer yourself, or for which no answer is required. 

QT-1 
QUESTIONING TECHNIQUES 

COMPETENCY TEST: None required. 

You will be able to practice all of the skillB involved in proper questioning 
during your subject natter specialist interview - Module BA-2. 
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SIGN-OFF 
*Colleague 
Course Manager 

PI-1 

PERSONAL INTERVIEWS 

OBJECTIVE! Upon completion of this nodule, you will be able to apply the 
principles of interviewing during the conduct of your subject matter special
ist interview. 

EXTRA RESOURCES: 

1. AFP 50-58, Vol II - pgs 5-8 thru 5-12 

2. Pamphlet No. 2, Job Analysis for Training, pgs 5-1 thru 6-8 

*(This module 1E a reading module and serves to prepare you for module BA-2, 
Subject Matter Specialist Interview.) 
DISCUSSION: 

Interviews are more than mere conversations. They are planned dialogues 
about specific subject areas. Unlike conversations, interviews are conducted 
and controlled by an interviewer. In addition, each interview is conducted 
for a specific purpose. The nature of an information-gathering interview is 
such that it requires the interview to be familiar with both the subject area 
and the Individuals being Interviewed. It demands a certain amount of self-
control so that the interview does not stray from the desired subject area. 
It does little good to spend most of the interview session discussing 
favorite fishing holes, recent sports events, or "war stories." This is not 
to say that information-gathering interviews should be conducted without dis
cussion of these "trivial" subjects. In fact, these can help to establish 
and maintain rapport. The interviewer, however, must discipline himself to 
use only the minimum of "trivia talk" to facilitate an effective discussion. 

What can you expect to learn from an interview? To a large extent, this de
pends on the PURPOSE of the interview. Here are some of the areas you can 
collect data about through the process of Interviewing: 

Job Analysis 

Information about the duties soldiers perform. 

Descriptions of job related tasks and work activities. 

Descriptions of operator/maintenance activities performed on a weapon or 
equipment system. 

Description of the actual requirements of a job. 
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Information that describee a target-population. 

Task Analysis 

Description of the steps necessary to perform a task. 

Documentation of the mental steps and decisions necessary to perform a 
task. 

Information about the Job conditions and standards for each critical 
task. 

Performance Analysis 

How soldiers perform in comparison to their training. 

Description of training shortfalls. 

Supervisor's data on performance of subordinates. 

ADVANTAGES OF INTERVIEWING: 

Interviews provide the opportunity to interpret and explain questions as the 
need arises. Soldiers have few problems with questions that ask for recall 
of personal history or recent events. However, questions that require dis
criminations, generalizations, or evaluations may need various levels of 
Interpretation. Interviews are especially useful when the reading skill of 
interviewees 16 low, and absolutely necessary when there Is complete il
literacy. In addition, the more varied the target population, the greater 
the need to Interpret and explain Interview questions. 

A second advantage of Interviewing is that the answers to questions can be 
clarified. This Is usually necessary when there are various ways to perform 
a particular work activity. The interviewer can encourage the interviewee to 
give additional Information which clarifies a previous answer. This allows 
for greater flexibility in the types of questions asked and is a good tech
nique for increasing the possible range of answers. 

Other advantages interviews have over other data collection techniques are: 
(1) greater control over the information-gathering situation; (2) that they 
provide an opportunity to evaluate the validity and reliability of the data. 

LIMITATIONS: 

Host limitations are related to the abilities of both the interviewer and the 
Interviewee. The interviewer must be capable of planning, conducting, and 
controlling the interview situation. These skills are developed In a good 
training program and improve with experience. Interviewing may also be 
United by the ability of the Interviewee to conmunicate factual information. 
Untrained or unskilled workers usually cannot describe their job as well as 
skilled, experienced workers. 

PLANNING AN INTERVIEW: 

1 4  
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Planning for the interview begins when the purpose of the interview is de
termined. While most interviews are for the purpose of collecting data, it 
is important to specify exactly what type of data is needed. Once the 
purpose is determined, the interview question can be drafted. These must be 
phrased BO that they clearly communicate the intended meaning. Use specific 
terminology. Here is an example of the type of question that might be asked 
during an interview: 

Purpose of Interview; To collect relevant target population data which 
describes the characteristics of students entering the Field Wireman Course. 

Draft Questions: 

(1) What previous training/education have you received as a field wire-
man? 

(2) What work related experiences have you had as a field wireman. 

(3) What are your favorite hobbies? 

In planning the interview, once the desired information and questions have 
been listed, the people who have this data must be identified. Job super
visors are a valuable source of information. If they are to be interviewed, 
the questions may have to be rewritten slightly. Job supervisors can usually 
describe the performance of subordinates, as well as, data about jobs. Most 
supervisors, however, will leave the detailed descriptions of work activities 
to their best workers> As it is not desirable, or possible, to talk to all 
workers, supervisor should indicate key personnel to be interviewed. 

After you have determined who has the information, these people must be 
located. A review of various organizational charts and command chains will 
reveal where (geographically and organizationally) they are. Planning can 
then begin to visit these locations. 

CONTACTING THE INTERVIEWEE: 

Prior to meeting the interviewee, you should insure that the setting is com
fortable and free from distractions. Sometimes, it is desirable to conduct 
interviews at the job site* This should be done only when it would con
tribute to the information being collected. A tour prior to the interview 
may be made to determine its usefulness as a setting. 

Begin to establish rapport with the interviewee as soon as you make contact. 
It is important that your greeting be friendly and pleasant. Host people are 
somewhat tense initially, especially if they do not know why they are being 
interviewed. Because of this, do not assume that the subjects have been told 
by their supervisor why they were selected. The following pointers are use
ful in establishing rapport: 

1. Indicate by some definite sign where the person is to sit. 

2. Explain the purpose of the interview briefly, but fully. Allow the 
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Interviewee time to ask questions about the Interview. 

3. Talk to the Interviewee at his level. Avoid using an Impressive 
vocabulary. 

4. Use technical jargon only when appropriate. 

5. Sit facing the interviewee and maintain eye contact. 

6. Be courteous. 

7. Avoid doing other work while interviewing. 

8. Be honest in your answers. 

Although these pointers will not Insure 1002 success, they will contribute 
significantly to your efforts to establish rapport. 

CONDUCTING THE INTERVIEW: 

There Is no distinct separation between contactlnR the Interviewee and con
ducting the interview. Ideally, rapport should be established at the begin
ning and maintained throughout the interview. A smooth transition should oc
cur between the Initial contact and the actual conduct of the Interview. 
Some of the techniques that may be helpful during this phase of the interview 
are: 

1. Ask only one question at a time. 

2. BeRln with an easy topic. 

- Gradually work from simple to complex. 

3. Use appropriate reading skill levels. 

- Don't talk down to the subject. 

4. Avoid leading questions. 

5. Explore the subject's reason for an answer. 

- Probe to bring out evidence and reasons. 

- Avoid taking answers at face value. 

6. Try not to read facts or questions from a form. 

- Maintain eye contact. 

7. Ask encouraging questions. 

- Direct subject's thoughts toward a specific area. 

- Indicates to the subject that more information Is needed. 
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Examples: "Tell me more about " 

"I"d like to hear more about that." 

8. Use pauses and silence. 

- Avoid talking every time the subject stops talking. 

- Give the subject time to respond to a question before speaking. 

9. Use active listening skills. 

- Listening Is more than just not talking. 

- Listening requires a conscious effort. 

- Never be afraid of silence. 

- Restate answers frequently. 

- Summarize periodically. 

Example: "What I understood you to Bay is " 

CONTROLLING THE INTERVIEW: 

Most Interviews will be useless If you cannot control the flow. You should 
strive to use only the minimum amount of direction to keep the interview on 
the appropriate topics. Avoid excessive controls as this tends to place 
stress on the interviewee. The following points help control interviews: 

1. Avoid Interrupting the subject. 

- Hurts rapport. 

- May antagonize the subject. 

- Interrupts trains of thought. 

2. Handle delicate issues carefully. 

- Avoid open discussion of personal affairs that may cause distress 
embarrassment or emotional reactions. 

- Express empathy rather than sympathy. 

3. Be flexible. 

- Adapt to situations quickly. 

- Avoid adhering rigidly to a predetermined format or plan. 

4. Avoid bias. 
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5. Avoid ridiculing the subject or his answers. 

6. Be able to cope with silence or open hostility. 

- Recognize when the subject is alienated. 

NO COMPETENCY TEST REQUIRED. 
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SIGN-OFF 
Colleague 

*Course Manager 

BA-2 

BEHAVIOR ANALYSIS 

PERFORM SUBJECT MATTER SPECIALIST INTERVIEW 

OBJECTIVE! 

Upon coopletion of this module you will be able to write questions for an 
Interview, conduct the interview, and organize the collected tasks insuring 
that all tasks relative to the job are collected. 

EXTRA RESOURCES; 

1. Phase 1 Analysis TRADOC Pan 350-30 Pages 39-46 
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DISCUSSION; 

A second and frequently utilized method of gathering tasks for training 
Is through use of the subject matter expert Interview. (SHE) 

This process involves a trained Interviewer going to a job performer and 
asking a series of special questions to determine the exact nature of a Job 
performed. 

SHE INTERVIEW: 

JOB: Medical Service Specialist. 

DUTY: Perforins routine ward procedures. 

TASK: Measures and records vital signs. 

PROGRAMMER; I'm SCT Delta assigned to do a task analysis on your course. 
Right now I'm working on a student performance objective. "Measures and Re
cords Vital Sign." 1 have researched course documents and materials and I'm 
here now for an Interview with you. 

SMS: Yes, SCT Delta. I knew you were coming over, so I brushed up on the 
material for that subject. I'll try to answer your questions and help In any 
way 1 can. Let me say first of all that we're grateful for the work you're 
doing for our course. We're all looking forward to a better system of train
ing. 

PROGRAMMER: Thank you. We'll try to do our beBt. And we're happy with the 
excellent cooperation we've already received from your people in the course. 
If it's OK with you, I'll just ask questions and make notes. 

SMS: Fine. 

PROGRAMMER: Will you tell me In your own words just what the student does 
when he measures and records vital signs? 

SMS: He measures and records temperature, pulse, and respiration. This does 
not Include blood pressure - It Is taught elsewhere In the course. 

PROGRAMMER: Then I understand that taking blood pressure is not a part of 
this task. 

SMS; That Is correct, it 16 an element of another task. 

PROGRAMMER: Very good. Now, I'd like to know how the student will do the 
task during training. Will he use the actual equipment? 

SMD: Yes. He will use the TPR graphic sheet and the oral thermometer. His 
performance of temperature measurement is limited to the oral thermometer. 
No equipment, other than the TPR, graphic sheet and a watch, Is required for 
measurement of pulse and respiration. I will add that a watch Is also re
quired for temperature measurement. 
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PROGRAMMER: What about the patient? Will he be able to perform the task 
with a real patient? 

SMS: No. We divide the class Into pairs «o that the students can practice 
using each other as patients. 

PROGRAMMER; Next, I need to know your standard of performance; that is, how 
well must your students perform this task during the course? 

SMS: When each student completes his measurements, an Instructor makes his 
own measurements. The student's recordings must be within plus or minus 
one-half degree of the Instructor's findings for temperature, plus or minus 
four counts for pulse, and plus or minus two counts for respiration. 

PROGRAMMER: That seems to be a realistic standard. Now I'd like you to give 
me a breakdown of the ta6k - break It down Into its major elements. 

SMS; It's like this. He measures and records temperature, measures and re
cords pulse, and measures and records respiration. 

PROGRAMMER: Excellent breakdown. Now let's take the first element you gave 
me. Will you tell me, step by step exactly what he has to know and do to 
measure and record temperature? 

SMS: Yes, I'll go by this checklist. 

Obtain the thermometer. He has to know the types of thermometers, be
cause he must select the right type; in this case an oral type. Shake down 
the thermometer. This Insures that the mercury Is up In the bulb. Other
wise, the reading would be inaccurate. Position the thermometer In the mouth 
under the tongue and leave for 5 minutes. Student must remember the time re
quired. Remove, read, (he must know how to read the scale) and dispose of 
the thermometer. Here he has to know what to do with the used thermometer. 
Record temperature on TPR graphic sheet. The sheet Is self-explanatory. 

PROGRAMMER: That's all of the first element? 

SMS: Yes. Now I'll explain how to measure and record pulse. 

He has to know where the pulse may be felt - thumb side of wrist. He 
has to know how to position the patient's wrist (I'll explain more about this 
In the next element). Palpate and count the pulse. He must know the three 
methods for counting: one minute count, 30 seconds times 2, IS seconds times 
4. Record pulse on TPR graphic sheet. Again, sheet is self-explanatory. 

PROGRAMMER: That's all of that element? 

SMS: Yes. The last element, measure and record respiration, is as follows: 
He has to know how to measure the respiration rate without the patient's 
knowledge. 

PROGRAMMER: Why? 

SMS: If the patient knows his respiration 16 being checked, hl6 breathing 
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rate is likely to be changed by voluntary breathing. We teach him to place 
the patient's hand on the chest (patient Is lying down) while the pulse is 
being measure. It is left there so the student can count the rising and fal
ling of the hand. He has to know that a rising and falling Is one re
spiration. He also has to know these methods for counting: One minute 
count, 30 seconds times 2, IS seconds tines 4. Record respiration rate. TPR 
graphic 6heet Is again self-explanatory. 

PROGRAMMER: Very good. I believe you have given me enough information. I'd 
like to see the task performed If possible. 

SMS: Very good. This will be demonstrated In the class at 1400 hours today. 
Co to room 1040B. 

PROGRAMMER: Thank you very ouch. I'll be back with my analysis work sheet 
when I complete It. 

SMS: I'll be looking forward to seeing you. 
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BA-2 

SUBJECT MATTER SPECIALIST INTERVIEW 

COMPETENCY TEST: 

Contact a Course Manager and arrange an interview on the area of his ex
pertise. Prepare your questions and ask the questions. Organize your an
swers and list the separate tasks to be performed. Bring your finished docu
ment to the Bame Course Manager for validation and correction. 

BA-2 

SUBJECT MATTER SPECIALIST INTERVIEW 

SELF-EVALUATION SHEET: 

None Required. 



SIGN-OFF 
Colleague 
•Course Manager 

BA-3 

BEHAVIOR ANALYSIS 

DOCUMENT STUDY 

OBJECTIVE; 

Given all required documents relative to a particular task, upon com
pletion of this module of instruction you will be able to perforin a document 
study, listing all critical information necessary to construct a complete 
training objective. 

EXTRA RESOURCES: 

1. TRADOC Pam 350-30 Phase I Analysis 

DISCUSSION; 

The purpose of the document study is to determine the student performance 
objective or to gather information that, when grouped with other information, 
can form the background data for the formulation of the performance ob
jective. 

Properly conducted research should provide you with what should be done 
(TASKS), how well it should be done (STANDARD), and under what circumstances 
the job should be performed or trained (CONDITIONS). 

Your research will reveal the critical training tasks from which you can 
determine the skills and knowledges required to accomplish those training 
tasks. 

The documents available to you for the purposes of research are Army re
gulations, circulars, technical manuals, special texts, and/or any other sub
stantial research document. Insure that the document you are using is cur
rent and valid. 

Go through the research material and extract all the tasks related to the 
job to be performed. You must work carefully as the omission of any critical 
task means the job will be taught incorrectly. Remember that your skil level 
is significantly higher than the group you are writing for, so your care in 
covering even seemingly insignificant skills may mean the difference in a 
student's learning. 

At this time you can take the competency test for BA-3, Document Study. 
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BA-3 

DOCUMENT STUDY 

COMPETENCY TEST; 

Go to your Course Manager and Cake him a couple of research documents de
aling wlch your skill area. Lec your Course Manager select a manageable 
number of pages for your research. Conduct a document study on those pageE 
listing all tasks necessary to accomplish the chosen objectives. Upon cou
plet ion of this, take your work to the Course Manager and defend your task 
listing based on your document study. 

BA-3 

DOCUMENT STUDY 

SELF-EVALUATION SHEET; 

None required. 

\ 
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SIGN-OFF 
Colleague 
•Course Manager 

BA-4 

QUESTIONNAIRES 

OBJECTIVE; 

Upon completing this module you will be able to construct a questionnaire 
of not more than ten questions on a military subject of your choice. Your 
project must include both open-ended and closed questions. You must be able 
to justify your questions to a Course Manager with regard to the information 
you are seeking. 

EXTRA RESOURCES: 

1. Pamphlet No. 2, Job Analysis Training, pgs 6-8 thru 7-1. 

2. AFP 50-58, Vol V, Conducting and Evaluating Instruction, pgs 4-3 thru 
4-7. 

3. AFP 50-58, Vol II, Task Analysis, pgs 5-8 thru 5-12. 

DISCUSSION! 

Questionnaires are the least expensive procedure for field evaluation. They 
may be used to collect large samples of information about graduates. They 
are not, however, the most reliable evaluation medium. The validity of data 
obtained by mailed questionnaires tends to directly reflect how well they 
were prepared and distributed. As with interviews, it is essential to be 
quite clear from the outset what the aims of the questionnaire are, and what 
specific information it has been designed to elicit. 

The background and education level of respondents will determine the style 
and complexity of the questionnaire. It is important then to consider to 
whom they will be sent as the form is planned. Two types of questionnaires 
are generally UBed: One is for supervisors of course graduates and the other 
is for the graduate himself. Carefully prepared, distributed, and executed 
questionnaires can provide constructive information on: 

1. The ability of graduates to perform specific tasks for which they 
were trained. 

2. The specific nature of deficiencies in instruction, as seen by both 
supervisor and graduate. 

3. Details of jobs actually to be performed by graduates. 
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4. Instruction not required by graduates for their Jobs. 

(and so on) 

PREPARATION: 

Once the purpose for the questionnaire has been established, you can begin 
work on lt6 construction. To Insure willing cooperation and valid answers, 
the document should create and maintain rapport with the respondent. This 
can be accomplished by applying the following guidelines: 

1. Attach a cover letter with an introduction, explanation of the 
purposes of the form, and a statement assuring that the information obtained 
will be treated confidentially. 

2. Instructions on how to complete the questionnaire should be simple, 
clear, concise, and to the point. 

3. The form should be short, attractive, and accurately prepared. 

4. The language used in questions asking for criticisms should be 
impersonal and permit the expression of frank replies. 

5. It should be as easy to fill out as is possible. 

6. It should provide spaces for name, title, organization, and location. 

7. It should provide information on how and when to return the question
naire. The best method is to Include a self-addressed return envelope with 
the package. 

8. Use appropriate letterhead stationery signed by a responsible author
ity. 

9. Number the forms to facilitate administrative control. 

10. Design the questionnaire so that the same method of marking answers 
can be used as much as possible. Check marks usually work best. 

11. Number each page of the document. 

Questionnaires may employ either open-ended or closed questions, or com
binations of both. Open-ended questions require the respondent to write out 
an answer In his own words. Closed questions, on the other hand, restrict 
the choice of replies by limiting the respondent to one-word answers or to 
checking an appropriate box. The choice between which type of question to 
use will be governed by the sort of information required, the ease with which 
you can construct the questions and analyze their answers, and the size of 
the questionnaire. 

EXAMPLES OF OPEN-ENDED QUESTIONS: 

1. What Is your primary duty in the job you are now in? 
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ANSWER 

2. As you have now been on the job for at least six months, what changes 
would you recommend for the "X" block of Instruction to better prepare 
students for work? 

ANSWER 

TYPES OF CLOSED QUESTIONS: 

1. BINARY QUESTION: Requires a simple choice of two options. 
EXAMPLE: In your prersent job, have you ever had to operate an "X"? 

Yes No 

2. POLYLOG QUESTIONS: Respondent has to choose an answer from a list of 
alternatives. All possible alternatives must be Included in the list. 

EXAMPLE: How often do you perform "X" task? 

At least At least At least Less than Never 
once a once a once a once a 
Day Week Month Month 

I I I I I I 
I I I I I I 

3. NUMERICAL QUESTIONS: These require an answer in the form of a 
number. The question must state the units being used. 

EXAMPLE: How many months have you worked on this project? 

Months. 
(15 or more days - 1 month) 

4. PREFERENCE SCALE QUESTIONS: These are used to assess attitudes. 
EXAMPLE: Put a check In the box that most closely represents your 

feelings: 

1 find my work 1 find my work 
very interesting very boring 

I I I I I 
I 1 I 2 13 14 | 5 

NOTE: (The numbers allow you to make certain computations in your 
evaluation of data obtained.) 

EXAMPLE: How do you feel your training prepared you for your current 
job? 
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Very No Un- Very Un
satisfactorily Satisfactorily Feeling satisfactorily satisfactorily 

I  I I I  I I  
I I | | | I 

1 2 3 4 5 

The characteristics of open-ended and closed questions, as well as, how much 
time you have, must be considered when designing your questionnaire. The 
following chart will be able to help you make your decisions: 

CHARACTERISTIC OPEN-ENDED QUESTIONS 
I 
| CLOSED QUESTIONS 

I 

1. Information 
obtained. 

Rich, free and spon
taneous but with 
wide variations in 
quality. 

I 
I Restricted with value 
I depending on choice of 
I question and range of 
I answers supplied. 
I Coverage most consistent. 
I 

2. Ease of 
question 
construction. 

Relatively easy. 
I 
I Difficult. Considerable 
I preliminary work and 
I piloting required. 
I 

3. Ease of 
completion 
by respondent. 

Difficult and slow. 
Respondent must 
interpret question, 
marshal thoughts and 
and then write reply. 

I 
I Easy and quick. Only 
I short answers or ticks 
I required. 
I 
I 
I 

4. Ease of 
analysis. 

Very difficult. 
Every answer is dif
ferent and requires 
individual interpre
tation. Results may 
therefore, be unre
liable and some re
plies unusable. 

I 
I Relatively easy. 
I Answers are pre-coded, 
I little or no interpre-
I tation required, most 
I answers usable and re-
I suits more reliable. 
I 
I 
I 
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VALIDATION: 

Once the initial preparation of the questionnaire has been completed, it must 
be validated to see if it really gives you the information you want. An easy 
validation procedure is to administer your questionnaire to a colleague and 
determine if you are getting the answers you assumed you would get. This 
process is excellent for working out wording deficiencies. 

ADMINISTERING QUESTIONNAIRES : 

There are three basic methods for administering questionnaires. They are (1) 
unsupervised with each person filling out the form at his convenience; (2) 
administered by the actual designer to either an individual or a group) (3) 
supervised and administerd by a representative of the respondent's unit. In 
general, a supervised session is preferable for the following reasons: 

1. The questionnaire can be more detailed, since someone will be on hand 
to answer questions. 

2. The conditions under which the questionnaires are administered can be 
standardized and controlled. 

3. A higher percentage will be completed and returned than if done un~ 
supervised. 

DISTRIBUTION: 

Valid results from nailed questionnaires depend largely on the selection of 
respondents. Proper timing is also important. Usually questionnaires should 
be in the graduate's hands 3 to 6 months after graduation. Beyond 6 months, 
it may be impossible to tell whether he learned the skill or knowledge in the 
course, or on the job. If it arrives too early, he may not have had time to 
perform some of the areas addressed. 

How many questionnaires should be mailed out? That decision should be based 
on: The percent mailed out that you can expect will be returned; and on a 
statistical consideration called the "level of confidence." This level de
picts how large your sampling oust be fore you to be "X" percent sure that it 
truly represents the total population. Use the following table to determine 
how many questionnaires to send out: 

To insure that sufficient questionnaires are completed and returned, ap
propriate follow-up actions should be effected to identify nonrespondents and 
encourage their response. Also, it is a courteous gesture to, either through 
verbal or written communications, thank those individuals who participated in 
the survey. 

3 0  



105 

Course Graduates 
(During Sampling 

Period) 
1 Sample Size 
I 95% Confidence 

1 Sample Size 
1 90% Confidence 

1 Sample Size 
1 80% Confidence 

10 1 10 1 10 1 9 
20 1 19 1 19 1 18 
40 1 36 1 35 1 32 
60 1 52 I 49 | 44 
80 1 67 1 62 1 54 
100 I 80 1 73 1 62 
120 1 92 1 83 1 69 
160 1 114 1 101 1 81 
200 1 133 1 115 1 90 
250 1 154 1 130 1 99 
300 1 171 1 142 i 106 
350 1 187 1 153 1 112 
400 1 200 1 161 1 116 
450 I 212 1 160 1 120 
500 1 222 1 176 1 123 
600 1 240 1 186 I 129 
700 1 255 1 195 1 133 
800 1 267 1 202 I 136 
900 I 277 1 208 1 139 

1,000 I 286 1 213 1 141 
1.500 I 316 1 229 1 148 
2,000 1 333 1 238 1 151 
2,500 1 345 1 244 1 154 
3,000 1 353 1 248 1 155 
3,500 1 358 1 251 1 157 
4,000 1 364 1 253 1 157 
4,500 1 367 1 255 1 158 
5,000 1 370 1 257 1 159 
10,000 I 383 1 263 1 161 
25,000 I 394 1 268 1 163 
100,000 I 398 1 270 1 164 

HOW TO USE THIS TABLE: 

1. The table can be used as shovm in the following example: 

Annual course production Is 4,000 - 95Z confidence level desired. Es
timated return rate of usable questionnaires is 85X. From the table, 364 us
able questionnaires are required. Therefore, this figure should be 85% of 
the questionnaires we mail out. The number of questionnaires to mall is com
puted as follows: 

85 - 36£ 
100 x 

x • 364 x 100 « 404 • number of questionnaires to mail. 
85 
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2. It is recommended that the 95% confidence level be chosen. This Is 
the level commonly used In business decisions. 
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BA-4 

QUESTIONNAIRES 

COMPETENCY TEST: 

Construct an actual questionnaire of not more than ten questions on a milit
ary subject of your choice, include both open-ended and closed questions. 
Be able to Justify your questions to a course manager with regard to the 
Information you are seeking. 



BA-4 

QUESTIONNAIRES 

SELF EVALUATION SHEET: 

Discuss all of your work with a course manager. Check to see if you've 
numbered your pages, spelled everything correctly, used correct questioning 
techniques, provided spaces for the respondent's name, organization and loca
tion, etc. 
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SIGN-OFF 
Colleague 
•Course Manager 

TA-1 

TASK ANALYSIS 

OBJECTIVE; 

Upon completing this instruction, you will be able to flowchart a given 
task and detail a given task according to the rules discussed in this module. 

EXTRA RESOURCESi 

1. Developing Vocational Instruction, #34, Read Chapter 3. 

2. "Problem Definition: One of the Many Uses for Task Analysis," #10, read 
pages 54-67. 

3. Task Analysis for Training and Curriculum Design, $43, read pages 
113-120. 

4. Instructional Systems Development for Vocational and Technical Training, 
#6, read pages 73-84. 

DISCUSSION: 

One of the first steps in deriving instructional outcomes is to analyze 
the end product of the course for the tasks that make it up. A TASK is a 
series of actions leading to a meaningful outcome. Example: 

TASK: Change a truck tire. 

Step in task; remove hubcap. 

Step in task; remove lug nuts. 

The steps in the task each contribute to the completion or meaningful outcome 
of the overall task. Task analysis procedures help identify all important 
elements of a job or task. 

These elements, or sub-tasks, can then be diagramed or flow-charted, to 
show each step that must be done to accomplish that task. However, before 
you can do this, you must first list all of the tasks in the job being an
alyzed. 

TASK LISTING: 

Starting with a job description each duty can be expanded to identify 
each task performed by the competent person doing the job. Often activities 
to be performed are not obvious even to the person doing them. We are more 
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oriented toward "doing our Job" than zeroing In on specific tasks. Task 
Identification often requires an outside observer. A list should be compiled 
without regard to sequence or relative Importance of tasks. The job at hand 
is merely to Identify and list tasks. For example a Jeep driver would list 
"Find locations using a map," along with "Check oil." Only after all the 
tasks a competent person doe6 have been identified, Is the task list com
plete. 

TASK DETAILING: 

Once we have listed the tasks, we need to identify all of the steps in 
each task so that we can determine what a person will have to be taught to 
perform it satisfactorily. Each task should be examined for seven criteria: 

1. When do they do this task? 

2. What gets them started? 

3. How do they do the task? 

4. What do they do first? 

5. Then what do they do? 

6. And after that, what do they do? 

7. How do they know when to stop? 

TASK FLOWCHARTING: 

One of the best ways of analyzing a task is "Flowcharting." A flowchart 
show6 not only the steps of a task, but the relationship between the steps. 
By showing this, we have a better chance of not leaving out any Important 
steps. Steps that denote actions are shown as rectangles. Those that indi
cate decisions are shown as diamonds. (See example #1 on next page.) 
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FLOWCHARTING RULES: 

1. Rectangles (action 

EXAMPLE: Turn switch 01 

steps In the task) can have only ONE exit line. 

Turn switch "A 
to standby 

Turn switch "B" off 

2. Diamonds (decisions) muBt have two exit lines, usually a positive and a 
negative. 

DECISIONS NO ACTIONS 

YES 

For a better understanding of task flowcharting and the relationship be
tween steps, look again at example #1 on the stoppage of the M16A1 Rifle. 
The arrow from Step 1 to Step 2 shows that you proceed directly from "Ac
tion": attempt to fire weapon to "Decision": Does weapon fire? In order to 
proceed, you must answer either YES or NO. If the weapon flre9 the arrows 
Indicate that you bypass all other steps and proceed directly to Step 7, 
which is continue to fire weapon. 

"However, If the answer Is NO, the arrow directs you to Step 3: Apply Im
mediate action procedure (a specific set of procedures - tap upwards on the 
bottom of the magazine to insure It 16 fully seated, etc. This Is outlined 
In para 2-17, FM 23-9). Follow the steps according to actions (rectangles) 
and decisions, (diamonds) through to Step 7. 

Having followed the flowchart, you are far more knowledgeable about the 
relationship of the steps than you would have been with merely a detailing. 

WHEN DO YOU DO A TASK ANALYSIS? 

Task analysis will provide Information from which to derive skills and 
objectives for Instruction, and should be carried out whenever training is 
intended to prepare people to perform a specific job. 
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Example #1 

STOPPAGE OF M16A1 RIFLE 

112 

Step 1 

Step 2 

Attempt to fire weapon 

does 
weapon 
fire 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Apply Immediate 
action procedure 

Attempt to fire weapon 

does 
weapon yes 

no 

Apply remedial 
action to correct 

malfunction 

Apply remedial 
action to correct 

malfunction 

y/floefi 
C weapon > 

fire 

Step 8 

yes 

Continue to 
fire weapon. 
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TA-1 

TASK ANALYSIS 

COMPETENCY TEST 

Take the course manager a list of at least four tasks that you are 
familiar with. For two he selects, prepare one In the format of a task de
tailing, and the other In the form of a flow diagram. Your analysis should 
Include all major steps. 

When you are satisfied with your work, discuss It with a course manager. 

WHEN DO YOU KNOW YOU ARE DONE? 

You should ask yourself these questions: 

1. Have all key elements of the task been Identified? 

2. What do competent people do when doing this task? 

3. What do they do to It? 

4. How do they do It? 

5. How do they know that they're done? 
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SIGN-OFF 
Colleague 
•Course Manager 

GA-1 

GOAL ANALYSIS 

OBJECTIVE: 

Upon completing this module, you will be able to write a goal and list 
all of the performances that a student must accomplish to achieve that goal. 

EXTRA RESOUKCES; 

Goal Analysis, #35, Chapters 2-8. 

DISCUSSION: 

Goals, unlike tasks or objectives, are not specific. In fact, we can 
even say that they are vague and fuzzy. Goals usually deal with attitudes 
and feelings. 

For Example: "The student will develop a positive attitude towards prisoner 
interrogation." • 

How do we measure goals to determine when they have been achieved by 
students? Let's look at a few more examples and then analyze them using the 
goal analysis method. 

1. The student will appreciate the skill of map reading. 

2. The student will enjoy being a good instructor. 

3. The student will realize the importance of his MOS. 

The underlined words are what make these statements goals rather than 
tasks. The process of goal analysis allows us to describe how we would know 
that a student has accomplished the goal. For example, in goal number one, 
our analysis would include all of the actions/performances that a student 
must do before we will say that he has achieved the goal. In this case, our 
list would include, but not be limited to: 

Read map colors. 
Read contour lines. 
Apply marginal information. 
Read scale. 
Do resection. 
Do intersection. 

So far we have only addressed the performances involved in map reading. 
He must also look at those involved in appreciating the skills of map 
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reading. This can be done In two ways. The first, which Is Che easier of 
the two, Is to make the assumption that If the student can perform map re
ading well, he will develop an appreciation for It. The second Is more dif
ficult. You must develop a performance that can show appreciation. In this 
case, one way to approach the problem would be to require the student to at
tempt the task before he's learned to read a map. The lack of success would 
build the appreciation factor in the original goal. 

The steps in Goal Analysis are as follows: 

1. Determine what the goal is requiring of the student. 

2. Using action verbs, make a list of all the performances the student 
must do in order to achieve the goal. 

3. Be sure to address the "Fuzzy" areas of your goals. (This can be 
very difficult.) 

A. Take the performances you listed and write complete objectives for 
them. 

5. Don't stop until you've reached the point that you can say; "If my 
students do all of these, they will have achieved my goal." 

HERE'S WHAT TO DO: 

1. If you feel competent enough to take the test on Goal Analysis, do 
so. 

2. If you want to read some more on Goal Analysis, go to the extra re
sources listed at the beginning of this module. 

3. If you want to practice Goal Analysis before taking the test, write a 
goal, perform an analysis, and then check your answer with either another 
student or a course manager. 

(Note: Remember that you can take the test whenever you feel ready.) 
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GA-1 

GOAL ANALYSIS 

COMPETENCY TEST: 

1. Write a Roal. 

2. Take It to a course manager for approval. 

3. List all performances that students aust accomplish to achieve the Roal. 

4. Write your performances In complete objective format: action, condition, 
standard. 

5. Check your answer with a course manager. 
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RE-CAP SHEET 

Up to thi6 point, you have reviewed a series of procedures that when 
performed will provide you a list of actions. These actions may or may not 
be trained based on certain selection factors. These factors will be ad
dressed In the next section which deals with the following: 

Describing the relationship between the target population and the tasks 
selected for training 

Selection of tasks for training 

Selection of settings for training 

Sequencing selected tasks into training steps 
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SIGN-OFF 
Colleague 
•Course Manager 

TP 

WRITE A TARGET POPULATION DESCRIPTION 

OBJECTIVE: 

Upon completion of this block of instruction, utilizing the provided 
scenerio, you will be able to write a target population description iden
tifying all critical factors that might affect training program development. 

EXTRA RESOURCES; 

Criterion Referenced Instruction, Mager, Pipe, TP Module Booklets 

DISCUSSION: 

As developers of instruction, one of your most important responsibilities 
is the specification of criterion objectives. Through identification of the 
student learning objective you can better prepare the instructional material. 
Among the important considerations in designing instruction is to obtain a 
description of the aptitudes and characteristics of the students you are to 
write for. Target population descriptions may be based on assumptions to a 
great extent. By writing the characteristics of the "typical student (s)" we 
expose the abilities, training, and experiences that most likely will influ
ence the way we design instructional materials. Although it may be correct 
to say that we have no control over the individuals selected for input to 
courses, nevertheless those selected will have certain important factors i;i 
common. 

A good starting point is to ask the following questions: 

1. What will be the lowest rank and the highest rank of the students in this 
course? 

2. Approximately how many years have they had in the US Army—are they be
ginners, or have they had on-the-job experience or other related training? 

3. What type of education have they had? Are they college graduates? high 
school graduates? non-high nchool graduates? The education level will make 
a difference in how you present your classes, the instructional materials and 
methods you use, as well as the vocabulary. 

4. If they are enlisted personnel, what is their reading level? (Currently, 
many TM's, FM's, etc., are written on the 11th grade reading level, but feed
back from the field indicates that the 7th grade reading level is about 
norm.) 
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5. What do my students count as success? What are their rewards and need 
gratifiers? Is peer recognition important to them; do they need verbal 
praise? If you know what they feel is rewarding, you may be able to use 
these rewards to motivate them. Successful completion of your course may 
mean a promotion, recognition on the job, or simply personal gratification of 
furthering their education. 

6. What attitudes can I expect from my students? Are they eager to succeed 
or do they feel this course is a waste of time? Students who have chosen to 
take the course will have different attitudes from those who are taking it to 
fill a quota. Instructors should be aware of these attitudes in order to 
deal with them. How you manage students and the interest you show may be 
helpful in dealing with negative attitudes. 

There are other areas you may want to consider. If they are relevant and 
meaningful for your purposes, by all means list them. 
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TP 

WRITE A TARGET POPULATION DESCRIPTION 

COMPETENCY TEST: 

1. Examine the provided scenerio on PVl Jones, John. 

2. Write a target population description for PVl Jones, John. 

NOTE: 

You may arrive at several descriptions under the headings listed below and 
you may have additional headings. 

Remember that this target population description is supposed to describe a 
"real" student. You should describe him the way he is and avoid describing 
him the way you would like him to be or the way the "old guys" were. 

3. When you are satisfied with your work, check your answers with a course 
manager. 

a. Student rank or grade 

b. Number of years service 

c. Education level 

d. Prior training 

e. Reading level (Estimate) 

f. Anticipated attitudes 

g. Other characteristics 
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SUPPLEMENTAL SHEET 

TP 

WRITE A TARGET POPULATION DESCRIPTION 

Student: JONES, John Private E-1 

Time in service, 4 months, completed basic training at Fort Sill, Oklahoma. 

Entered service upon completion of high school. In high school, an average 
student. Poor in oath, fair in English. Excellent in music, physical educa
tion. While in high school read very little. Primarily interested in sports 
literature. Good in shop, reads blueprints and schematics well. 

Entered service in order to save money for college. Plans to get out in 
three years and enter college. 

Steady girl at home. Good home life. Admits he "goofed off" in high school 
and could probably have done better. 

Not crazy about sitting in class and listening to lectures. 

Says he was never really challenged. 
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WRITE A TARGET POPULATION DESCRIPTION 

SELF-EVALUATION SHEET: 

Your target population description should look something like this: 

Student rank or grade: Private E-1 

Number of years in service: 4 months 

Education level: High school graduate 

Prior training: Basic training only. Fort Sill, OK 

Reading level: No accurate estimate, does not like to read, but enjoys 
sports literature. 

Anticipated attitudes: Tired of school, does not like lectures. Seems to be 
a "hands on" type person. 

Other characteristics: Plans to be a three year man, not good in math, hopes 
to attend college. Says he was "never challenged." 
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SIGN-OFF 
Colleague 
•Course Manager 

RA 

READING ANALYSIS 

OBJECTIVE: 

Given a sample of 150 or more words and the Fog Index Formula you will: 
determine the fog index of the sample• Utilizing the same sample, and the 
Flesch-Kincaid reading grade level nomograph, you will compute the reading 
level by this alternate method. 

EXTRA RESOURCES: 

DA Circular: 310-9, December 1976. 

DISCUSSION: 

You will find that at times students are having a great deal of difficulty 
with their reading materials. The problem is likely that the material is 
written on too high a level for the target population. In this module you 
will apply two recognized reading level determination formulas to assess the 
reading level of a given piece of training literature. 

The first method you will use is the Fog Index. This method consists of four 
Bteps. 

STEP 1: Determine the average sentence length for the selected passage by 
dividing the number of words by the number of sentences. Sentences with two 
independent clauses separated by a semicolon are to be counted as two 
sentences. 
(NOTE: Always use a sample of 100 words or more in figuring average sentence 
length) 

STEP 2: Compute the percent of hard words. To do this, count the number of 
words of three or more syllables in the sample and divide this number into 
the total number of words in the sample. 
(NOTE: Omit the following from the count of hard words) 
-—-Verbs that are made three syllables by adding "ed" or"es" 
-—Combinations of short easy words like "stock holders" or "airline" 
----Words that are capitalized 

STEP 3: Add the average sentence length and the percent of hard words. 

STEP 4: Multiply the result of Step #3 by .4 (the Fog Index) and the re-
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suiting number Is the FOR Index Factor. 

EXAMPLE OK PROCESS: 

Given ISO words, 10 sentences, and IS difficult words. 

Average sentence length (150 divided by 10) » 15 

Percent of hard words (150 divided by 15) • 10 

25 
Multiply by Fog Factor .4 

10.00 - 10th grade level 

The second part of this objective deals with figuring reading levels using 
the Flesch-Klncald reading nomograph. To begin, select a 150 word passage. 
Always count to the end of a sentence even though the passage may slightly 
exceed 15U words. Passages may be In excess of 150 words, but It Is not 
necessary. 

STEP 1: Figure the average sentence length. Divide the number of words by 
the number of sentences. 

STEP 2: Figure the average number of syllables in each word. Count the syl
lables. Divide the number of syllables by the number of words.' (NOTE: 
Count syllables the way you say the word.) 

STEP 3: Compute the reading grade level on the nomograph. Connect words per 
sentence and syllables per word using a straight edge. The point where the 
line 'crosses the reading grade level scale will show the reading grade level. 

STEP A: Report results. 

You are now ready for the competency test. 
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RA 

READING ANALYSIS 

COMPETENCY TEST: 

Using the example at Appendix 1, and the Flesch-Klncaid Reading Nomograph at 
Appendix 2, compute the Fog Index and the Flesch-Klncald Index for the sam
ple. 

Your results should be within one grade level of the Self-Evaluation Sheet 
response. 

When you have finished, check your work on the Self Evaluation Sheet and then 
show all work to the course manager. 
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CHAPTER 6 APPENDIX 1 

Tactical Collective 
Training 

This chapter explains how trainers can prepare and conduct 
tactical collective training. Much of the material in this chapter 
is based on, and builds from, the material contained in chapters 
2, 3, 4. If you have not read those chapters, you should do so 
before continuing. If you have read them, figure 21 will help 
refresh your memory. 

THE NATURE OF TACTICAL COLLECTIVE TRAINING 

Preparing and conducting effective tactical collec

tive training is the most challenging and interesting 

training job a trainer faces. This is because of the 

nature of tactical collective training. 

Consider for a moment a howitzer and its crew. 

The howitzer provides a tangible expression of the 

crew's purpose, its organization, and its very 

existence. It is around the howitzer that the crew 

devotes its energies in training and in combat. 

Further, what the crew must do (tasksl, the 

conditions under which they must perform these 

tasks, and the training standards they must meet are 

relatively easy to determine. Moreover, these tasks, 

conditions, and standards remain essentially f ixed 

regardless of the enemy situation or terrain. In 

contrast, the members of a rifle squad, being a 

maneuver unit, do not have a piece of equipment 

which serves as the central focus for their energies. 

Rather, the rifle squad's organization and purpose is 

oriented on enemy and terrain. The tactics and the 

techniques used to accomplish the squad's missions 

are not fixed. As the enemy situation, terrain, and 

other environmental factors change, the squad must 

adapt to these changes. It must reach into its bag of 

tricks (the tactics and techniques it uses) and find the 

right combination which will permit it to accomplish 

its mission without sustaining excessive casualties. 

This does not mean trainers cannot use the 3-step, 

backward planning process (see figure 21 and chapter 

3) to prepare and conduct tactical collective training; 

nor does it mean the fundamentals of collective 

training (see figure 21 and chapter 4) do not apply. 

Rather, the influence of the enemy and terrain on 

collective tactical operations means trainers must 

consider additional factors when they prepare and 

conduct tactical collective training. 

FM 21-6, Hovember, 1975 

Highliyhts of Chapters 2, 3, & 4 

Chapter 2, "Performance-Oriented Training." The chapter 
surges the need tu establish truimnq objectives which describe 
cle.irly the taik to lie performed, the conditions of performance, 
and the training standard to lie met. It emphasizes solder 
performance rather than what trainers Uo. 

Chapter 3, "Haw to Prepare and Conduct Training." This 

chapter explains how trainers can use the 3-step. backward 
planning process to prepare and conduct performance-oriented 

indiviilu.il training. The three steps arc: 

STEP 1. Describe the Poured P?>u!ts of Tr.lining 

STEP 2. Prepare to Conduct Tr,iiiun:i 

STEP 3. Conduct Tr,vnin>/ to Standards 

Chapter 4, "Introduction to Collective Training." This chapter 
explains the three fundamentals of training teams and units 
(collective training). The fundamentals are: 

^Develop precise training objectives and insure established 
standards are met 

^Insure soldiets c.m perlorin critical individual and subtinit 

tasks 

Employ multi-echelon collective training 

FIGURE 21. ' 
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APPENDIX 1 

CHAPTER 6 
SELF EVALUATION 

Tactical Collective 
Training 

This chapter explains how trainers can prepare and conduct 
tactical collective training. Much of the material in this chapter 
is based on, and builds from, the material contained in chapters 
2, 3, 4. If you have not read those chapters, you should do so 
before continuing. If you have read them, figure 21 will help 
refresh your memory. 

THE NATURE OF TACTICAL COLLECTIVE TRAINING 
3. I ' 3 • , 

Prepanng and conducting effective tactical.rollec· 
tive trai~ng ~s tt{e mdst challe~ging a~d int~esting 

. .. . 1b I .... f .. TJ· I ... If h trammg JO a tramel aces. niS IS beCause o t e 
na~e Jt ta~t1cal collfctive training. 

Co~ider tJr ~ mo~ent ~ hoJtzer a~d i~ c:ew. 
Tl.e ho\.itzer pro~des A ta"gible expfession At t_e 
crJ~·s pufr"ose, i/s orga~ization, a.<d ils very 

. I • I 3. T J I 
ex1s ence. t 1sfrround the hoWitzer that me crew 

.. ./ . ·' -~- ' J .. 
de~tes. ItS 1en rg1;s m tram/ng tnd m ,comb,t. 
Further, what the clew 

1 
must do Ltasks), ;ne 

co~d1t10ns ~~er wtfich they mi:' t perform these 
tas~. a~d tlie tr,,-,mg.;r:;dards ey nfust1 m~et .J.e 
rel~1vely e'tsy to ~tl'rmme. Mo over these t~ks. 
co",PitiOns. ,a~d 1stanjards r~~in ess~tia~. tfxed 
reg!dless qt the enemy s1tu~~n o~ terram. fn 
contrast. the me~bers ~f ' ri'fie s~ad, t:fng 

1 
a 

.1, .. I I h' I .I 't ~. 
ma'ruve; Un!J, ap no~ ave~ Plefe 0~ _equ1gm~nt 
w~ch serves .Ol. tFle1 ce~tral f<>Cus .for 1fe1r .J.rf'5rgl!j· 
Ra er, t1e nUt squa~ s owanlzatl~n ll£.d purpose IS 
ori ~ed on eifemy an~ terrain. ~e }actics dh.R.~he 
tern,ques Jsed to ,=cor:~~plish squad'~missions 
ar rfot fi~d. A~ tlie ~1my situ tio~ terrain).nd 
oth'er environmental factors ch~nae, ttle SC:uad ust 

..... I I I I 1· r . ~ ./ I 
adapt to the~ chan,ges. It must r~h mto,'ts Fag 9f 
t~i ks (t~e.JaCtiCS ahd tech~Q~ It u't;s)

1
and find me 

r' t comtr.nat\2," wtfich,ill permi~ rt to acclimplish 
i s mi~ion witho~t sus ining excessive cas~alties. 

I I ' I . - I .I'' Th1s does no~mean t~ners cannot ~e tne 3·step, 
l)>aclward plannjng PTRCtSS (~ fi~re 1 a,(d c~ter 
~) t~ pr~are and conauct tact~· al col ective tr1ning; 

I I I I I l . 
no~ does 1t ~an life ~nd~ entals oJ cpl ei!_lve 
trau_tng l)fe fig4ie tf f1d_s:hap1,e/4) df. not apPly. 
Aatier, the rfiL1'ence ff tfi'e en'I'J'Y ancy,er?iin fn 
collective ta.fi~ical ope~tionf£s means trai~rs must 
co~ider aQ.dl't1onal Jactors ~n th/y prepare ar<'d 
conduct t~1cal collrctive tra ning. 

FM 21-6 November 1975 

Highlights of Chapters 2, 3, & 4 

Chapt~r 2. ''Performance- Oriented Train~ny. 
.. The chapter 

stresses tht! need tu estai.Jitsh tratn1ng ubjecttves whtch dPscnbe 
clearly the t<tSk tu u~ prrformed. thP condlt•ons of perfor•nance. 
and the traintng standard to be met. It emphastzes soli:•er 
performanct! rather than what trainers do. 

Chapter 3, "How to Prepare and Conduct Training. .. Th•s 
chapter explains how tra111ers can use the 3-step, backward 
plann111g process to prepare and conJuct performance·orientod 
indiv11/ual traming. The three step; are: 

STEP 1. De~cnbe thP Dtwred Rt:sults of Training 

STEP 2. Prepare to Conduct Training 

STEP 3. Conduct Traininq to Standards 

Chapter 4, "Introduction to Collective Training." This chapter 
explains the three fundamrntJis of training teams and ur.~ts 
(collective tra1n111g). The fundJnteiHal.i are: 

.Develop prects£! trainm_q obtrrtives and tnwre established 
stand,ut!s are met 

,IIISIItt' ~·olcli<:, ::an petfvun ,;,;;i::al int!it•itfu.JI .tnd whl!nit 
tasks 

.Emplnv multt rch!!lon .:ollt·ctitc r;,tininq 

FIGURE 21. 
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RA 

READING ANALYSIS 

SELF-EVALUATION: 

Total Words 27A 

Average Sentence Length 18 

Number of difficult words per sentence 5 

Total number of syllables AAA 

Average syllables length 1.6 

Fog Index Factor 10.2«»10 

Flesch-Klncaid 10.A appx • 10. 
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ST-1 

SELECT TASKS FOR TRAINING 

OBJECTIVES: 

SIGH-QFF 
Colleague 

•course Manag.,r 

Given a list of 10 tasks with which you are familiar and the 8 fc.ct.·..>r-c 
which determine tasks to be selected for training, apply the factors cul .. 
lectively and select tasks to be formally trained. 

EXTRA RESOURCES: 

TRADOC Pam 350-30, Phase I, Analysis, read pages 118-130. 

DISCUSSION: 

At this point in the workshop, you have demonsttated the ability to col
lect task statements. With this in aind, we will proceed to ado another 
skill -- selection of tasks for training. 

As a result of behavior analysis, all tasks are identified fo~ a 
particular job. A strong possibility exists that some of the t.'u;ks which art 
identified require no training, since all or most job incumbents could easily 
perform these tasks without training. Some tasks are seldom required on tht. 
job, and only minimum job degradation would result if the tasks ~·ere not 
performed. On the other hand, some tasks are highly critical to successful 
job performance, and the nature of the tasks make ti·aining imperative. Th.:., 
purpose of this selection process is to insure eome form of instruction will 
be provided for all critical tasks and that instructional resources will not 
be wasted on unimportant tasks. It is important to remember that we are not 
determining where training will take place 1 we are only determir.ing if trair.-
ing should be provided. -

•Training" is ~ necessarily resident school training. Formal training 
programs can take such forms as correspondence study, individualized learning 
packages, on-the-job training programs, or group training, occurring in 
installation support schools and service schools. 

There are reasons every task should not be included in a training 
program. The consolidated task list prepared in the behavior an.:-.lysis, 
details the full dimensions of the job, to include all of its vat iations 
caused by the mission and by geographical, procedural, and enviror~ental 
conditions. It would be wasteful, in terms of time, personnel, money, and 
other resources to provide the instruction required to equip each graduate to 
perform every task of a particular Military Occupational Speciality (MOS) in 
any position in the world. For the same reason, it ia often impractical to 
initially train personnel to the ulti .. te level of proficiency 
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required in some future assignment. A situation might exist where two or 
more similar tasks are considered essential to adequate job performance. 
However, It nay be that if a person Is trained to do one of the tasks, he 
will then be able to perform the similar tasks. In this ease, it would waste 
training resources to Include all of the similar tasks In the training 
program. These are just a few examples why all tasks are not trained. We 
will discuss other examples later. 

The selection of tasks for training 1b a judgmental procedure that re
quires: 

a. a clear knowledge of the duties, tasks and elements that make up the 
job. 

b. analysis of collected data that represents the judgments of a re
latively large number of individuals who are familiar with the job. 

c. a knowledge of the resources and responsibilities of the Command mak
ing the training choices. 

As you work through the following section, keep in mind that you are not 
trying to match or remember the tasks that "have always been trained in 
school." You are trying to decide which of the tasks on the list meet the 
criteria for training. It is critical that you decide which tasks are neces
sary to the mission and that you make this decision in a systematic way, us
ing whenever possible, the advice and judgment of people who have actually 
performed the Job. 

You are now ready to get into the nuts and bolt6 of selecting tasks for 
training. Research indicates eight major factors influence whether a task 
should or should not be selected for training. These factors are described 
In TRADOC Pam 350-30. 

HERE IS WHAT TO DO: 

1. Read pages 118-130 of TRADOC Pam 350-30. 

2. If you feel you need additional practice, do the exercise beginning on 
the next page. When you are ready, take the competency test. 
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ACTIVITY 1: 

On the next page, you will find a figure which represents an approach to 
evaluating a task list using the eight factors. Take a minute and review 
this flow chart. Notice that the eight factors are in separate boxes, but 
all are within one box. It's like "all for one and one for all." The point 
is that you must consider each factor separately, but all factors col
lectively. For example, the "task delay tolerance" of a task may not be 
significant enough in itself to warrant training; but when combined with 
"percent performing" and "immediacy of performance," sufficient justification 
for training, the task may be evident. 

Take a few minutes and check your progress with a practice exercise. 

Since we're all associated with the military to one degree or another, we 
should be familiar with the military policeman. Put yourself in the position 
of an analyst; and from the list of tasks, select tasks for training new 
recruits - fresh out of Basic Combat Training. Although all information 
included on the chart should be considered, your command considers "Con
sequences of Inadequate Performance" the most important criterion. Place the 
letter "T" to the left of those tasks you select for training, and write one 
or two sentences on another sheet of peper justifying selection/nonselection. 
Have a colleague read you justifications and see if he or she agrees with 
you, based on your written comments alone. 
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Read Target 
Population 
Description 

Read Available 
Supporting 
Materials 

Jnder-vVv_ 
C stand jT 

NO 

YES 

Task 

Unde 
stand 
Tas 

NO 

Reject Task 
to Task 
Analysis 
Section 

an 
ceffcab 

Competence Be 
Assumed in 

Entry 
havio 

YES 

Consider, Individually and Collectively 

Consequence 
of 
Inadequate 
Performance 

Task 
Learning 
Difficulty 

Percent 
Performing 

Task 
Delay 
Tolerance 

Percent of 
Time Spent 
Performing 

Frequency 
of 

Performance 

Add Task to 
List of Tasks 
to be Trained 

— 

Task 

Time Between 
Job Entry 
and Task 
Performance 

Probability of 
Deficient 
Performance 

Add Task to 
List of Taski 
Not to be 

Trained 
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TASK LIST 

* Task 
Percent 
Performing 

Percent 
Time Spent 
Performing A B C D E F 

1 
1 
|Make manual traffic 
Icounts at assigned 
1locations. 
1 

21 5 | 3 3 3 5 2 1 

2 

1 
1 
I Supervise use of 
1 daily logs and 
I notebooks. 
1 

7 2 | 5 3 3 7 2 2 

3 
1 
I Collect physical 
Ievidence from scene. 
1 

96 8 I 5 7 4 4 5 4 

4 
1 
IEngage in high speed 
Ipursuit driving. 
1 

97 1 | 5 7 7 3 2 3 

5 
1 
IConduct frisk search. 
1 

91 4 I 4 7 6 3 4 4 

6 
1 
I Escort transportation 
lof oversized truck-
1 trailer loads. 
1 

85 3 I 3 5 4 3 4 3 

Legend: 

(Following factors rated on a scale of 1 to 7): 

A. Task Learning difficulty (1«easy, 7=hard) 

B. Consequences of inadequate performance (1=low, 7«high) 

C. Task delay tolerance (1«lots of time, 7»little time) 

D. Time between job entry and task performance (1«soon, 7-late) 

E. Frequency of performance (1"infrequent, 7«frequent) 

F. Probability of deficient performance (1-low, 7-high) 
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RATIONALE FOt SELECTION 

SELECTED # TASK RATIONALE 

NO 1 Hake manual traffic 
counts at assigned 
locations. 

1 
1 Although a significant number (21Z) 
1 perform, the task is relatively easy 
1 to learn, has a low consdequence of 
1 Inadequate performance, and Is not 
1 usually performed until some time 
1 after assignment. 
1 

NO 2 Supervise use of logs 
and notebooks. 

1 
1 The low percentage performing and ttae 
1 between entry and performance are the 
1 main factors. This seems to be a task 
1 usually performed by higher-ranking 
1 persons. 
1 

YES 3 Collect physical 
evidence from the 
scene. 

1 
1 Factors Indicate this is a critical 
1 task and should be trained. 
1 
1 

YES k Engage in high speed 
pursuit driving. 

1 
1 Same as number 3. 
1 
1 

YES 5 Conduct frisk search. 
1 
1 Same as number 3. 
1 

YES 6 Escort transportation 
of oversized truck-
trailer loads. 

1 While the percent performing is lower, 
1 consequences of Inadequate performance 
1 Indicates this task should be trained. 
1 

6 2  
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ACTIVITY 2: 

Now that you can apply all eight factors individually and collectively, 
try the next exercise. You are provided less information and are asked to 
make more difficult choices* Again, your command considers "Consequence of 
Inadequate Performance" to be of more importance. Select the tasks for 
training and write one or two sentences for each task explaining your choice. 
Look on the next page at the choices made. He have also included the 
percentages of agreement obtained in validation trails to show that not all 
people can agree on every task. When you are satisfied that your choices 
agree substantially, you are ready for the competency test. 
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TASKS PERFORMED BY 1st YEAR PATROLMEN 

« TASK 
Percent 
Performing A B C 

1 
1 1 
1 Conduct preliminary auto theft I 
1 Investigations. 1 

92 1 
1 
5.06 3.10 2.49 

2 1 Conduct preliminary missing 1 
1 persons investigations. 1 

1 
88 I 

1 
5.29 4.44 3.47 

3 1 Call for supplementary aid (e.g., 1 
1 wreckers, fire department) for I 
1 traffic crashes. 1 

1 
91 1 

1 
1 

5.56 2.74 2.49 

4 
1 1 
1 Conduct preliminary investigation I 
1 in assault cases. 1 

1 
HI I 

1 
5.98 4.98 3.51 

5 
1 1 
1 Conduct preliminary Investigation 1 
1 in felony theft cases. 1 

1 
76 1 

1 
6.06 4.80 3.51 

6 
1 1 
1 Protect physical evidence at I 
1 scene. 1 

1 
77 I 

1 
6.94 4.71 2.56 

7 
1 1 
1 Record location of traffic control 1 
1 devices. 1 

1 
89 I 

1 
3.75 2.65 3.48 

8 
1 1 
1 Mark physical evidence for later | 
1 ID. 1 

1 
64 I 

1 
6.75 4.72 3.55 

9 
1 1 
1 Diagram and record measurement of 1 
1 traffic scene crash. I 

1 
79 I 

1 
5.88 4.44 3.49 

10 
1 1 
1 Prepare physical evidence for sub-| 
1 mlttal In injury and death cases. I 

1 
31 1 

1 
6.08 6.06 3.80 

11 1 Conduct complete Investigation In I 
1 Injury and death cases. 1 

1 
23 I 

I 
6.74 6.61 3.88 

12 1 Issue warning tickets. 1 
1 

60 I 2.13 3.13 2.13 

13 
1 1 
1 Plan stakeout duty. 1 

1 
62 1 1.48 2.48 3.46 

14 1 Transmit crash report. 1 
1 

2 1 4.25 5.40 3.53 

15 1 Inspect men at roll call. 1 
1 

2 1 4.04 3.59 5.73 

16 1 Operate tow truck. I 
1 

5 1 3.06 3.88 2.43 

Legend: (Following factors rated on a scale of 1 to 7): 

A. Consequence of Inadequate performance (l"low, 7«hlgh) 
B. Task learning difficulty (1-easy, 7-hard) 
C. Time between job entry and task performance (l"early, 7»late) 

6 4  



J 39 

FEEDBACK ON TASKS SELECTED FOR TRAINING 

No. TASK Selected % Agreeinq 

1 Conduct preliminary auto theft investigation. YES I 100 

2 
Conduct preliminary missing persons investi
gation. 

YES j 100 

3 Call for supplementary aid (e.g., wrechers, 
fire department) for traffic crashes. 

YES I 90 

4 Conduct preliminary investigation in assault 
cases. 

YES | 100 

5 Conduct preliminary investigation in felony 
theft cases. 

YES | 100 

6 Protect physical evidence at scene. YES I 100 

7 Record location of traffic control devices. NO I eo 

e Mark physical evidence for later ID. YES I 90 

9 Diagram and record measurement of traffic 
scene crash. 

YES I 70 

10 Prepare physical evidence for submittal in 
injury and death cases. 

YES I 100 

ii Conduct complete investigation in injury and 
death cases. 

YES | 90 

12 Issue warning tickets. NO | 90 

13 Plan stakeout duty. NO I 90 

14 Transmit crash report. NO I B0 

15 Inspect men at roll call. NO | 100 

16 Operate tow truck NO I 90 
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ST-1 

SELECT TASKS FOR TRAINING 

COMPETENCY TEST; 

Determine 10 tasks for your test. Once this Is done, decide which of the 10 
you would select for formal training. Write a short justification to support 
each of your answers. When you've completed your work, take it to a course 
manager. 

There is no self evaluation sheet for this module. 
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SIGN-OFF 
Colleague 

•Course Manager 

0-1 

PERFORMANCE/BEHAVIORAL OBJECTIVES 

OBJECTIVE: 

Upon completing this module, you will be able to: 

a. List the four characteristics of an objective* 

b. List the three parts of an objective* 

c. Write complete objectives for each of a set of given instructional 
situations* 

EXTRA RESOURCES: 

RESOURCE TITLE AREA 

1. Book Measuring Instruction Intent Read pages 15-82 

2. Book Preparing Instructional Objectives Read book 

3. SIS 
15110-B Preparation of Objectives and Tests Work page 6 1-11 

4. SIS 
15110-A Development of Performance Objectives Read SIS 

DISCUSSION: 

An important step in designing instruction is developing well-defined, 
job-related objectives. They must be concise statements that describe be
havior (what the student must be able to do when he haB completed a unit of 
instruction). The wi-iter needs the guidance given by a clear set of ob
jectives to prepare appropriate sequences and determine when he has taught 
the student to a level where he can pass the test. Objectives are meaningful 
when they communicate the exact goals of instruction to the students, 
instructors and supervisors. 

There are three requirementsd or parts to a good objective. It must 
state the behavior/action required, the conditions under which the behavior 
is to be performed, and the standard of acceptable performance. Brief de
scriptions of the three requirements are: 

1. Action - action is performance, that which the studen does when he 
demonstrates satisfactory achievement of a given objective. It is something 
that must be observable and measurable. 
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2. Conditions - conditions specify the limits within which the 6tudent 
is expected to perform. The work environment must be described. This 
Includes a description of tools, equipment, clothing and facilities the stu
dent Is to u6e; special job aids or manuals that will be provided; and en
vironmental conditions which may affect the task to be performed. 

3. Standards - standards describe the degree of proficiency that must be 
attained by each student for the objective, or how well you want him to be 
able to peforin the action. 

Work through the following exercises. The answers will appear at the top 
of the next page. 
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EXERCISE 

1. Hatch the following by writing the letter shown In the right column In 
the correct block in the left column: 

Parts of an Objective 

( ) Action 

( ) Condition 

( ) Standard 

Description 

a. What the student is given and/or 
is not given, what 1b used, and/or 
where something Is done. 

b. What the student is doing. An 
observable and measurable act, such as 
writing or stating. 

c. Degree of proficiency at which 
an action is to be performed. 

2. Read the following objective, and then in the spaces provided, write the 
word(s) that make up each of the different parts of the objective. 

OBJECTIVE: 

Given the drawings of five military standard logic circuit symbols, write 
the names of any four of the five shown. 

ACTION: 

CONDITION: 

STANDARD: 
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ANSWER: 1. (b) ACTION 

(s) CONDITION 

(c) STANDARD 

2. ACTION: write the nines 

CONDITION: given the drawings of the five military standard 
logic circuit symbols 

STANDARD: any four of the five shown 

OBJECTIVE 

3. "Given a four-place table of trigonometric functions and seven angles, 
list the tangents of the angles to the nearest third decimal place." For the 
above objective, write the words that make up each of the parts of the ob
jective in the spaces below. 

ACTION: 

CONDITION: 

STANDARD: 

NOTE: The meaning of a performance objective can be clarified by 6tatlng it 
In behavioral terms. When written In behavioral terms, a learning objective 
states exactly what the student must be able to do when he completes a unit 
of instruction. Therefore, it is Important that vague terms never be used. 
Some words to avoid are underlined In the examples below. 

Understand the binary numbers system. 

Know maintenance procedures. 

Appreciate good music. 
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ANSWER: 3. ACTION: list the tangents 

CONDITION: given a four-place table of trigonometric functions 
and seven angles. 

STANDARD: the angles to the nearest third decimal place. 
("The angles" refers to all of the angles.) 

Instad of saying know, understand, or appreciate, use more precise terns, 
such as write, select, match, recite, or list. 

4. Select which of the following statements are written in behavioral terms, 
such that the action can be measured and observed by an Instructor. 

a. Understand the principles of Jet engines. 

b. Be familiar with misfire procedures. 

c. Know the meaning of TM numbers. 

d. Demonstrate a knowledge of Ohm's law. 

d. Be cognizant of the use of common hand tools. 

5. Write the three parts of a complete performance objective In the spaces 
provided. 



1A6 

ANSWER: 6. All of the statements are bad, because you canot see the student 
understand or be familiar with, and you cannot observe a 
cognizance or knowledge of something without a definite action. 

5. a. ACTION 

b. CONDITION 

c« STANDARD 

6. Place a check beside any of the following that are complete performance 
objectives stated In meaningful behavioral terms. 

a. Develop an appreciation for good organ music. 

b. Know the rules for writing a military letter. 

c. From memory, write the five types of Army Technical Publications 
listed in DA Pamphlet 310-4. 

d. Without references, you will be able to list the three parts of 
a peformance objective, according to USAICS Pam 350-5. 

e. Write the names for the abbreviations found In technical 
manuals. 

f. Be able to state the location of an instructor's name tags. 

g. Using the slide rule provided, multiply two three-digit numbers 
and write your answer In the space provided. Answer must be to 
the nearest third significant digit. 

h. Qualify as marksman on the 300-meter range using pop-up targets. 

7 2  
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ANSWER: 6. You should have checked items "c, d, and a." 

7. In your own words, write what is wrong with each of the following ob-
jectives. 

a. Given six words and eight definitions, match each word to the correct 
definition. 

b. When provided seven pictures of aircraft parts, identify any six fro" 
memory and write the exact name shown in the stock list. 

c. Demonstrate a knowledge of diesel engine governors by answerino a 
group of multiple-choice ouestions. 
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ANSWER: 7. - Your answer should ooint out essentially the following: 

a. This task is impossible because it actually consists of learninq all 
known words and their definitions* We did not say the six words would be 
taken from a specific book, paper, or dictionary. Whv not list the words you 
want the students to learn, as well as their definitions. 

b. This objective is about in the same cateqory as the one above. What 
engine are we talkinq about? Do we mean all engines and all parts? Should 
the student memorize a stock list? 

c. What will the questions ask? How manv questions must the student an
swer? What qovernor are they pertaininq to? This tyoe of objective clearlv 
indicates that the writer did not know what was to be tauoht. 

A LEARNING OBJECTIVE MUST BE ABSOLUTELY CLEAR!! 

8. Read the following situation and write a complete objective for it. 

SITUATION: A course needs to be developed to teach students to emnlace the 
new ANPPS/JL5 radars in less than 11 minutes, unaided. 
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ANSWER: B. Your answer should essentially be like the followino: 

OBJECTIVE: Upon completinq this course of instruction, the student will he 
able to emplace the ANPPS/JL5 radars unaided in less than 11 minutes. Em
placement will be in accordance with TM "xxx." 

At this time you may take the competency test, or if you feel you neefl 
additional work with objectives, refer to the additional resources list on 
the objective module sheet. 
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PERFORMANCE OBJECTIVES 

COMPETENCY TEST; 

1. List the four characteristics of an objective. 

a. 

b. 

a. 

2. List the three parts of an objective. 

a. 

b. 

c* ̂ ______ 

3. Write a complete performance objective for each of the following 
instructional situations. 

Situation I 

A course needs to be developed to teach students how to type 80 words per 
minute, with no more than two errors, on the new IBM CX-40 typewriter. 

OBJECTIVE: 
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Situation II 

A course needs to he developed to train soldiers in how to atmly the fo'ir 
life-saving techniques. They need to be able to do this on the battlefield. 

OBJECTIVE: 

Situation III 

Using the widgehammer, students need to be able to measure all varieties 
of plags to within 1 inch. Measurements must include both width and lenath, 
and must be accomplished within 1 hour* 

OBJECTIVE: 
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o-i 

PERFORMANCE OBJECTIVES 

SELF-EVALUATION SHEET: 

1. a. Attainable. 

b. Realistic. 

c. Observable. 

d. Measurable. 

2. a. Action or behavior or task. 

b. Condition. 

c. Standard or criteria. 

3. Situation I 

Conditions: Given an IBM CX-40 typewriter, typing paper, and a passage 
from a standard typing manual. 

Action: Student will type passage. 

Standards: Type 80 words per minute with no more than two errors. 

Situation II 

Conditions: Under simulated battlefield conditions. 

Action: Student will apply the four lifesaving techniques to a given 
victim. 

Standard: Using no references, but in accordance with FM 21-11. 

Situation III 

Condition: Given a widgehammer and one of each of the "x" varieties of 
plags. 

Action: Use the widgehammer to measure each of the plags. 

Standards: Measurements must be accomplished within 1 hour, include both 
the width and length of each plag, and be within 1 inch of 
the actual size. 
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SM 

SUBJECT MATTER 

INTRODUCTION: 

You should have control over the resources developed for your course. It 
will be your responsibility to tailor them to fit the needs of the students, 
as described in the target population description. 

In this section of the course you will be examining resources to de
termine whether they are adequate or inadequate to meet the requirements of 
instruction. If inadequate, you will indicate what is needed to upgrade the 
resources to an acceptable level. 

He'll begin with an exercise to determine what assumptions we have made 
about the entry-level skills of our students. We'll then resolve dis
crepancies between the assumed entry-level skills and the target population 
description. After determining what is relevant, we'll be able to determine 
what is adequate or inadequate. 

7 9  



SIGN-OFF 
•Colleague 
Course Manager 

SM-1 

DISCRIMINATE SKILL ASSUMPTIONS 

OBJECTIVE; 

Upon completion of this module, you will be able to correctly identify 
all formally stated or implied entering skill assumptions in a given set of 
printed materials. 

EXTRA RESOURCES: 

Resource #5; Handbook for the Design of Instruction. Chapter 9. 

DISCUSSION: 

In order to instruct, one must make certain assumptions about one's 
students. We can assume that the student can speak, hear, read and write. 
Some instruction may require us to assume that the student has certain tech
nical skills or abilities. 

Sometimes these assumptions are valid, however, sometimes they are based 
on tradition or misinformation. At any rate, our levels of instruction will 
be tailored to the target population based on these assumptions. 

An action verb usually denotes an assumption: "Fill the coffee basket," 
or "Turn the switch." A participle may denote an assumption as in "Using the 
cup indicators." Technical terminology may denote a skill assumption; 1/4 
measure, coffee basket, selector switch, or program scanner. 

EXAMPLE: 

List all assumptions fran the following example: 

Determine what behavior changes are desired in the student, list them in 
terms of actions, conditions, and standards. 

The above example assumes that the student is able to: 

1. Analyze student entry level. 

2. Determine terminal learning objective. 

3. Eliminate unwanted learning objective. 

SO 
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SM-1 

DISCRIMINATE SKILL ASSUMPTIONS 

COMPETENCY TEST: 

List all stated or Implied assumptions the following material makes about 
the entering skills of the student. 

"When the round impacts, determine the mil angle between the burst of the 
target using the binoculars. Estimate the distance from yourself to the tar
get (to the nearest 100 meters). Multiply the number of meters in hundreds 
by the mil angle to determine the lateral shift in meters." 
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SM-1 

DISCRIMINATE SKILL ASSUMPTIONS 

SELF-EVALUATION; 

The underlined terms are the assumptions made about the skills of the 
student. 

"When the round impacts, determine the mil angle between the burst and 
the target using the binoculars. Estimate the distance from yourself to the 
target (to the nearest 100 meters). Multiply the number of meters in 
hundreds by the mil angle to determine the lateral shift in meters. 

The competency test also assumes that the student is able to: 

1. Observe the round burst. 

2. Observe the target. 

8 2  



157 

SIGN-OFF 
•Course Manager 
Colleague 

SM-2 

ANALYZING RELEVANT MATERIALS 

OBJECTIVES 

Upon completing this module, the student will be able to analyze given 
instructional materials as adequate, inadequate, or partially adequate (in 
need of supplementation) to attain course objectives. 

DISCUSSION: 

The course objectives describe what the student should be able to do, or 
the behavior changes which should occur, as a result of taking the course. 
We cannot do a good job of choosing instuctlonal material unless we know what 
objectives we are trying to achieve. 

The skills your students bring to the course are also important. Unless 
you know these, you cannot judge whether a particular piece of instructional 
material is adequate for the purpose of meeting the course objectives. 

Once course objectives and student backgrounds are known, materials and 
course content can be developed. 

A given course objective can be achieved in many ways. Examples include 
lecture, the use of a textbook and/or workbook, and the use of television. 
Different instructors will use different media combinations based on their 
talents, the approach they take to the course, and the skills their students 
bring to the course. 

Here is a problem you can use to test your understanding up to this 
point. The objective of an instructional module is for the student to plant 
a hill of potatoes. The class consists of a group of 10 year old students 
who live on farms. The textbook states: "Spade the ground and work the soil 
thoroughly. Dig a hole 4 inches deep. Cut the eyes out of the potato 
leaving some of the flesh around the eyes. Place the eyes into the hole and 
cover them up." Is the text adequate for the course objective? 

The text is probably adequate. It explains how to plant a hill of 
potatoes (the course objective). Since the students have farming back
grounds, they are probably familiar with skills and terms such as "Spade the 
ground," "Work the soil," and "Eyes of a potato." Note the two elements of 
knowledge which are necessary to judge the adequacy of the materials: Course 
objectives and student background. 

Here is a problem with a military aspect to it. The objective of a block 
of instruction for a group of soldiers just out of AIT is: "Given ap
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propriate materials and equipment, be able to destroy a 20 ton-load bearina 
bridge in less than IS minutes*" Would a lecture, field manual, and televi
sion presentation explaining how to destroy a bridge be ad»ou»te, partially 
adequate, or inadequate to meet the course objective? 

The answer is partially adequate. Any of these media is canable of ex
plaininq how to destroy the bridge within 15 minutes. To achieve this ob
jective, practice is necessary. The instructional material discussed in the 
previous paraqraph must he supplemented by field practice. 

Note, however, the amount of field practice which is necessary depends on 
the skills which the student brings to the course. In the problem just dis
cussed, the students were recruits just out of AIT. In this situation, sub
stantial field practice is necessary. However, if the class consisted of 
former demolition specialists taking a refresher course, the field practice 
required would be substantially less. 

Here is a final problem which you can use to test your understandinq of 
the material in this module. The objective of a module of instruction is to 
train drivers of the M15A1 quarter top jeep to recognize when the enqine is 
operating properly. The manual states that engine operation is monitored by 
the oil pressure gauge and the ammeter. Does this adequately achieve the ob
jective of the module? 

The material is only partially adequate. Knowinq the enqine is monitored 
by these gauges will not enable the student to recognize when the engine is 
not operating properly. To fulfill the module's objective, the student must 
know how to read and interpret these gauges for normal operation of the en-
gi ne. 

In summary, two elements of knowledge are necessary before the instructor 
can make a judgement about the adequacy of instructional media: Knowledge of 
course objectives and the skills the student brings to the class. 

At this time you are ready to take the camoetency test. 
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SM-2 

ANALYZING RELEVANT MATERIALS 

COMPETENCY TEST: 

1. Take a Course Manager a piece of instructional material. 

2. Analyze the areas he/she selects to determine whether they are adequate, 
partially adequate, or inadequate, to serve as the sole source for achieving 
course objectives. 

3. Take your decisions to a Course Manager and explain your answers. There 
is no self-evaluation Bheet. 
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RE-CAP SHEET 

You have just completed the basis of front end analvsis. This has 
included task collection, determination of tasks to be trained, and objective 
development. You are now ready to begin the second phase of systems desiqn 
which involves sequencing the objectives you developed and developinq tests 
for those objectives. 
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SIGN-OFF 
Colleague 
•Course Manager 

0-2 

TERMINAL OBJECTIVES 

OBJECTIVE; 

Given the objectives he developed in Phase I, the student will be able to 
write complete terminal objectives that encompass all of them. 

EXTRA RESOURCES; 

FM 21-6, Chapters 263 

DISCUSSION: 

In Phase I you worked with objectives, identifying their parts, as well as, 
writing complete performance objectives. A "terminal objective" is simply 
defined as a compilation or group of smaller objectives written together to 
form one larger all-encompassing objective. 

EXAMPLE: OBJ. - From memory with no errors, the student will be able to 
recite the alphabet from letters "A" through "G". 

OBJ. - From memory with no errors, the student will be able to 
recite the alphabet from letters "H" through "P". 

OBJ. - From memory with no errors, the student will be able to 
recite the alphabet from letters "Q" through "Z". 

TERMINAL OBJ. - From memory with no errors, the student will be able to 
recite the alphabet from letters "A through "Z". 

When working with a variety of objectives, all of which contribute to a sin
gle job or task, the following format may be used for writing terminal ob
jectives: 

TO. - Upon completing this unit of instruction, the student will be 
able to state the following from memory with no errors: 

A. Complete nomenclature of the M16A1 rifle. 

B. Height of the M16A1 rifle with 20 round magazine. 

C. Height of the M16A1 rifle with 30 round magazine. 

D. Complete nomenclature of the 45 caliber pistol. 

E. Maximum range of the 45 caliber pistol. 
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Remember that Terminal Objectives have the same characteristics an-1 oarts 
that "regular" or smaller performance objectives have. They must be: 

1. observable 

2. measurable 

3. attainable 

4. realistic 

Additionally, they must all have an action, condition, and standard. You are 
now ready for the test. 

8 8  



163 

0-2 

TERMINAL OBJECTIVES 

COMPETENCY TEST; 

1. Gather together the objectives you wrote in Phase I. 

2. Try to group them together in like or similar subjects or areas. For ex
ample, if your objectives deal with marksmanship, leadership, counseling, 
weaponry, and guidance, you could group them like this: 

GROUP I GROUP II 

Marksmanship objectives Leadership objective 

Weaponry objectives Counseling objectives 

Guidance objectives 

As you can see, Group I deals with weapons and Group II deals with 
advising and leadership, or sometimes what are called "soft skills." 

3. Write terminal objectives for each of the groups you constructed. 

4. Write one terminal objective that includes all of the ones you wrote in 
Step #3. 

5. Check your work with a course manager. 

8 9  



164 

SIGN-OFF 
Colleague 

'Course Manager 

0-3 

DERIVE SHORTHAND OBJECTIVES 

OBJECTIVES; 

Upon completion of this module of instruction, you will be able to take a 
terminal learning objective and break it down into subordinate objectives. 

EXTRA RESOURCES; 

1. Criterion Referenced Instruction - Objectives Manual 

2. USAICS Pam 350-5 

DISCUSSION; 

In the preceding module you estalished a terminal learning objective. 
This states specifically what you want someone to learn from your course of 
instruction. 

Now it is time to consider what skills make up this objective. Only when 
the objective has been carefully analyzed into its components can we identify 
what has to be taught. Virtually, you will start from the top - terminal 
learning objective (TLO) - and work backwards until you reach a skill level 
which is already possessed by all those entering the course. When this has 
been done, you have established prerequisite skills for your course and 
skills the student must gain in order to attain the TLO. From there you will 
determine where and how these intermediate skills will be taught. 

Let's begin with the basics. How do you break out the skills which com
prise the TLO? First of all, it is important to recognize the fact that the 
skills making up the TLO are in themselves objectives. For example, if 
changing a tire is the TLO, then recalling and utilizing tire changing 
procedures or recalling safety procedures serve as sub-objectives of the TLO. 
You can begin to see that the TLO is a compilation of many sub-objectives. 

These sub-objectives will be organized into a written format resembling a 
pyramid. Look at the example on the following page. As you can see, the 
sub-objectives are listed under the TLO, and they are the essential skills 
comprising it. They are derived by asking: 

1. What are the chief skills making up the TLO? 

2. What do you need to be able to do to perform the TLO? 

This step is repeated on the sub-objectives. 

The resultant pyramid details all the tasks of the TLO so that you can 
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later determine which need to be tauqht. It does not in~icate whi~~ oh
J~~tive: 

1. has to be learned first. 

2. is harder to learn. 

3. is more critical to the TLO. 
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Given a car with a flat tire, chancre the tire, I 
completing all actions within 30 minutes. I 

I I 
I Utilize 
I Safety I I 
I Procedures I l_ 

I Utilize I 
I Tools j 

I 

Recal 1 

Safety 
Procedures 

I I Recall Tire I 
Changinq I 
Procedures I 

I 

Recall 
Tools 

Recall 
Tool 

Utilization 
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As vou looked at the sample pyramid you probably noted that the suh-
jectives are stated very briefly. This is because they are liable to change 
durinq this portion of analysis. Three or four words, always beqinninq with 
an action verb, is usually sufficient. Do not list conditions unless thpv 
specifically alter the action as the example below: 

You realize that each of these shorthand objectives can be exnended to 
full blown objectives complete with its own action, condition, and standard. 
For now this suffices, since we are still planninq instruction. You mav fee] 
that this shorthand breakout omitted inflation or deflation orocedures. It 
did. Simply stated, the terminal learninq objective did not call for the 
student to deflate or inflate a tire but rather, onlv to chanqe it. If the 
terminal objective chanc"), the shorthand nyramid would expand to cover anv 
additional skills required to be taught. 
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0-3 

DERIVE SHORTHAND OBJECTIVES 

COMPETENCY TEST: 

Your test for this module is to derive a shorthand pyramid for your TLO. 
The pyramid can become very detailed. Therefore, it might be wise to start 
the pyramid on a large sheet of paper. Also, bear in mind that the pyramid 
starts at the top and works backwards. Your thinking should follow these 
lines: 

BEFORE I CAN DO THIS 

I MUST BE ABLE TO DO THESE 

BUT, IT DOESN'T MATTER WHICH IS DONE 
FIRST! 

Go ahead and begin your shorthand pyramid. When you have completed it, 
ask your course manager to check it over. 
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SIGN-OFF 
Colleague 

'Course Manager 

0-4 

DESIGNING TRAINING 

OBJECTIVES: 

This module is for those students who will be working in the field of de-
Signing training. Having completed Phase II, you are now ready to practice 
the skills you acquired. 

Take a course manager the objectives you developed in module "0-1" in Phase 
I. Conduct a complete Phase II Design of Training for the ones he selects. 
Your product must include, but is not limited to, the following: 

1. Terminal objectives 

2. Objective/skill pyramids 

3. Complete criterion tests 

4. Course map 

Once you've completed this project, discuss your work with a course manager. 
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RE-CAP SHEET 

At this point in time, you should have developed a terminal learning ob
jective and sequenced all subordinate objectives. You are now ready to 
prepare an instructional package. You can do this in a variety of formats, 
however, the current recommended formats include on or all of the following: 

Linear Program 
Adjunct Program 
Branching Program 
Discrimination Program 
Information Mapping 
Criterion Referenced 

The following pages will prepare you to develop the aforementioned formats. 
In addition, you will complete instruction on job aids, methods and media de
termination, and validation procedures. 
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COURSE MAP 

ISD 

PHASE III  

DEV-1 

V-1 

MMS-1 

IM-1 AP-1 DF-1 BP-1 

C-1 

MP-1 

PP-1 

B-1 

JA-1 



1 7 2  

MODULE DATE/INITIALS 

JA-1 / 
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AP-1 / 
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BP-1 / 
MMS-1 / 
V-1 / 
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SIGN-OFF 
Colleague 
•Course Manager 

JA-1 

JOB AIDS 

OBJECTIVES: 

Upon completing this module, you will be able to: 

1. Construct a decision tree for a selected subject. 

2. Design a decision table for a selected subjects 

3. Write a job aid using the "Cookbook" format for a selected subject. 

EXTRA RESOURCES: 

Job Aid for the selection and construction of job aids, J. H. Harless. 

DISCUSSION: 

As an instructional designer and developer, you will have options on how 
to train certain instruction. You will be able to decide if formal training 
is really necessary or whether job aid can be used. Now you're probably ask
ing, "What's a job aid?" Well, it almost defines itself in that it is a well 
constructed, exact set of directions on how to perform a task. It is some
thing that allows the skipping of formal training and recommends going 
directly to the object to be worked with. With a simple following of a step 
by step process the job can be done. 

In order for you to determine if something can be job aided, you must 
first have completed a job or task analysis. When you have combined the 
skills necessary to perform the job you can begin to evaluate the possibility 
of training them on the job with the use of a job aid. You may find that a 
job aid by itself is sufficient, or that a job aid can be combined with 
instruction to accomplish the desired end. When then do you choose a job 
aid? A job aid must be capable of passing these tests: 

1. Can it be used on the job? 

2. Does it give directions on how to accomplish the task? 

3. Does it significantly reduce the amount of recall necessary? 

Job aids are already in use in many areas. Recipes, preflight check out 
lists, and even instructions on how to assemble your child's Christinas toy 
are examples of job aids. The quality of these aids differ greatly. You 
have probably attempted to use some that seem woefully inadequate. 

Your construction of job aids cannot allow confusion since you will util
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ize the aid to -supplant some or all training requirement, look first for the 

opportunity to job aid it. 

CRITERIA FOR JOB KIDS: 

1. Job aids should be developed if there is a long list of activities lea
ding to the accomplishment of a task or job. If it is too time consuming or 
too costly to instruct students to total recall then a job aid should be 
used. 

2. Job aids should be used if the consequences of error are severe. For 
example, a preflight check. 

3. Job aids should be used if the behavior is performed infrequently causing 
a retention problem. This may be similiar to a once a year automobile 
tune-up. 

4. Job aids should be used when you have limited development time and/or 
budget for training. 

DO WOT USE JOB AIDS WHEN: 

1. Hie rate of performance required makes their use impractical. (Example: 
assembly procedure on an assembly line or performing a duty within a time 
standard, i.e., 5 minutes). 

2. The nature of the job makes the use of a job aid impractical, (Telephone 
line repairman on the job on top of the telephone pole)• 

By now you should know something about job aids and specifically what one 
is, when to decide to prepare oi^and when not to. 

What we need to consider now is the development of a few job aids. 

Job aids can take a variety of forms. 

The first form we'll discuss is the "Decision Tree", ttiis looks somewhat 
like a task analysis format. It is generally used when there are three or 
more factors to be considered and consists of yes and no decisions leading to 
some conclusion. For example: let's look at a decision tree for processing 
a sale. 
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Call for 
costing 
assistant 

no 

Rj ng tax 

Credit 
OK? 

OP y&f 

yes 

Taxable 

items 
have 
(rices' 

Punch in 
charge # 

Call manager 
(exit) 

Log tax 
exempt # 

Ring 
sale 

Arrange 
Merchandise 

Process 
sale 
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At this time/ try job aiding a aubject you are familiar with by using a 
decision tree. Check your work with a colleague to see if he understands 
what you've done. 

A second type of job aid is a decision table. This type of job aid is used 
when no more than three decisional factors are to be considered. 

Example: 

FACTOR . FACTOR . FACTOR 
(1) (2) (3) 

IF ROOM HASj AND AND THEN 

1 Bed I used by 1 adult over 12 & under 65 cost $9.00 | 

I used by 2 adults over 12 & under 65 cost $12.00 j 

2 Beds I used by 1 adult over 12 & under 65 cost $10.00 j 

I used by 2 adults over 12 6 under 65 cost $14.00 | 

• 
I 3 or more people over 12 S under 65 $14.00 2 adults I 

$2.00 for each | 
additional | 

1 or 2 Beds I occupant (s) under 
I 12 and with an 
1 adult 

persons under | 
12 not j 
charged | 

1 or 2 Beds I any occupant is 
1 is over 65 

occupies room with 
another or 
separately 

The total room | 
charge is dis- | 
counted 10% | 
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At this time you should determine an area and job aid it into a decision 
table. Then check your work once again with a colleague. 

The last job aid we are going to deal with is the cookbook variety. Wiis 
name explains the use of this job aid as it is much like the listings of a 
cookbook. You use this job aid when the job is a long sequence of responses 
without any decisions having to be made-
For example: 

Prepare the Lawnmower for Use. 

1. Remove the sparkplug connections. 

2. Check gas level and fill if necessary. 

3. Check oil level and fill if necessary. 

4. Check manual control speed and oil if necessary. 

5. Check under machine to see if blade is clear of obstruction. Remove 
any obstruction. 

6. Tighten all nuts and bolts. 

7. Replace spark plug connections. 

This is probably the easiest and most often used job aid. That doesn't mean 
it is always the best, and some people write cookbook aids when a decision 
table or decision tree would actually be better. Choose a topic that would 
let you put it into cookbook format and do it. then check your work with a 
colleague. 

You have now reviewed three types of job aids. This module should give you 
the background to allow you to determine what tasks need to be taught and 
which ones can be partially or totally job aided. 
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JA-1 

JOB AIDS 

COMPETENCY TEST: 

Take a list of five subject areas you are familiar with to a course manager. 
For the three he selects, perform the following: 

1. Construct a decision tree for the first. 

2. Design a decision table for the second. 

3. Write a job aid for the third using the "cookbook" format. 
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JA-1 

JOB AIDS 

SELF-EVALUATION SHEET: 

1. Does your decision tree involve at least three factors leading to 
conclusion? Are there two exits from each diamond and one from each 
rectangle? 

2. Does your decision table involve three or less factors? Is it clearly 
ur. ̂erstandable? 

3. Does your cookbook list a "long" sequence of actions to be performed with 
no necessary decision to make? 

Hake any changes you want to, and then take all of your work to a course 
manager. 
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SIGH-OFF1 

•Colleague 
Course Manager 

B-1 

DESCRIBE STUDENT BEHAVIOR 

OBJECTIVE: 

Upon completing this text, you will be able to: 

1. Give descriptions of activities being performed, list the specific 
overt and suggested covert behavior. 

2. Give a list of behavior, list the stimulus and response for each. 

3. Give excerpts from instruction, classify the material into the 
following: 

a. Discrimination. 

b. Generalization. 

c. Chaining. 

EXTRA RESOURCES: 

None. 

DISCUSSION: 

Whether you are teaching a course using programmed texts or presenting a 
traditional lecture, it is necessary to know WHAT makes people learn. 
Equally important is knowing HOW to cause a person to learn. Your knowledge 
of the basic human behavior system will better prepare you to communicate 
thoughts and ideas to your student. 

This programmed instructional text is so designed that you will go through it 
page by page as you would any book. Nearly every step of instruction 
requires you to make a response of some sort. The confirmation for a step of 
instruction will be found beneath the slashes (/////) immediately following 
the step. You should cover the confirmation with a mask until after you have 
responded. Follow the directions. Always make your response before you 
check the confirmation. 

NOTE: Please make active responses to the frames by circling or writing in 
your answer. 
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OVERT AND COVERT BEHAVIOR 

1. In programming, behavior is defined as any kind of activity, either 
observable or unobservable. Which of the following are examples of behavior? 

a. typing a letter. 

b. Mentally solving a problem. 

c. Stating an opinion. 

d. Breathing. 

7.', ' / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

All are correct. 

2. It is difficult to think of verbs that do not refer to behavior since: 

a. Behavior is always observable. 

b. Behavior is any activity, either observable or unobservable. 

c. Behavior is activity that cannot be observed. 

///////////////////////////////////////////////////////////////////////////// 

b 

3. Covert is the term used in reference to behaviors such as thought and 
reasoning. Tftis leads to the conclusion that: 

a. Covert behavior is observable behavior. 

b. Covert behavior is unobservable behavior. 

///////////////////////////////////////////////////////////////////////////// 

b 
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Place a check under either OVBRT or COVERT for each item. 

OVERT 

a. Deciding where to go. 

b. Appreciating art. 

c. Observable behavior. 

d. Reading a poem aloud. 

e. Asking advice. 

COVERT 

///////////////////////////////////////////////////////////////////////////// 

OVERT COVERT 

X 

5. Match each term with the correct definition. 

Terms 

1. Overt behavior 

2. Oovert behavior 

3. Behavior 

Definitions 

a. Any activity either overt or covert. 

b. Unobservable behavior such as thought 
and reasoning. 

c. Observable behavior such as making a 
checkmark, typing, etc. 

///////////////////////////////////////////////////////////////////////////// 

c 1. b 2. a 3. 
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6. For each of the situations below, make a list of the overt and covert 
behaviors that are implied or required for each. 

a. A man digging a ditch. 

COVERT OVERT 

////////////////////////////////////////////////////////////////////////////,' 

Planning dimensions. Driving stakes. 

Deciding whether to Using pick or shovel. 
use pick or shovel. 

Thinking about depth. Measuring depth. 

b. A person reading a mystery story. 

COVERT OVERT 

///////////////////////////////////////////////////////////////////////////// 

Visualizing the Turning pages. 
charachters. 

Guessing "who dunnit." Eye movement, etc. 

1 0 9  



I8i» 

c. A person reading a sentence and underlining the verbs and nouns. 

COVERT OVERT 

///////////////////////////////////////////////////////////////////////////// 

Thinking "person, place, Underlining nouns. 
thing." 

Underlining verbs. 

Thinking "action." 
Eye movement, etc. 

d. A person studying a programmed instructional package. 

COVERT OVERT 

///////////////////////////////////////////////////////////////////////////// 

Assimilating information. Eye movement, et. 

Deciding on response. • Marking responses. 

e. An artist painting a picture. 

COVERT OVERT 

///////////////////////////////////////////////////////////////////////////// 
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Deciding on colors. 

Concentrate on work. 

Desire for correctness 

f. A group of students 

COVERT 

Mixing paints. 

Brush strokes. 

Looking at scene, 

watching a training film. 

OVERT 

///////////////////////////////////////////////////////////////////////////// 

Assimilating infor- Attending film. 
mation. 

Making notes for question and 
Questioning film answer session. 

7. When behavior is changed through teaching or training, we can say that: 

a. A change in behavior has occurred. 

b. Learning has taken place. 

c. Both a and b are correct. 

d. Neither a nor b is correct. 

///////////////////////////////////////////////////////////////////////////// 

c 
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8. Complete the following sentences: 

a. Learning is any . 

b. Overt behavior is any activity that can be . 

c. An activity that cannot be seen is . 

///////////////////////////////////////////////////////////////////////////// 

a. change in behavior. 

b. observed/seen, or any similar verb. 

c. covert behavior. 

9. We define stimulus as anything that provokes a behavior and a response as 
that behavior which results from a stimulus. In the table at the right, 
correctly enter the scrambled S-R pairs from the left. (The first four items 
have been entered as an example.) 

STIMULUS 

Doorbell 

Whistle 

Open the door 

Doorbell 
1 
1 Open the door. 

Beautiful qirl 
1 
1 Whistle 

1 
1 

RESPONSE 

Beautiful girl 

Excellent per
formance 

Stop vehicle 

Solve 

Math problem ' I 

I 
Applause ] 

I 
Red traffic light ] 

///////////////////////////////////////////////////////////////////////////// 
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STIMULUS 

I 

RESPONSE 

I 
Doorbell I Open the door 

I 
Beautiful girl I Whistle 
Excellent | 
performance | Applause 

I 
Red traffic liqht I Stop vehicle 

I 
Math problem I Solve 

10. Define the following, 

a. Stimulus 

b. Response 

///////////////////////////////////////////////////////////////////////////// 

a. Stimulus is something that causes or incites action. Tt is something 
that causes a response. 

b. Response is any behavior resulting from the application or a 
stimulus. It is something said or done in answer to something. 

1 1 3  
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11• Instructional programmers are concerned with the theory that each 
desired response should be caused by the correct stimulus. An example of a 
violation of this, taken from a grammar school workbook, will help illustrate 
the point. 

EXAMPLE: Cows are mammals. 

Horses also are . 

In the example above, the word that would cause the desired response is: 

a. COWS 

b. HORSES 

c. MAMMALS 

d. ALSO 

///////////////////////////////////////////////////////////////////////////// 

d 

12. The student would respond with MAMMALS but not because he recognized 
horses as mammals - rather, because the word, ALSO, stimulated him. The 
writer failed to establish HORSE-MAMMALS as an S-R pair. Therefore, the 
writer: 

a. Established no S-R pair at all. 

b. Established ALSO-MAMMALS which was good. 

c. Established ALSO-MAMMALS which was poor. 

///////////////////////////////////////////////////////////////////////////// 

c 

13. Assuming that the definition of a mammal has already been taught, which 
of the following examples would establish the desired S-R pair of referred to 
in the previous fram? Circle a or b. 

a. Using a check, indicate which of the following is/are mammal(s): 

Bird 

Fish 

Horse 

Frog 

1 1 4  



b. Cows give milk and whales give milk; therefore horses are: 

Bipeds 

Mammals 

Herbivorous 

Reptiles 

/.//////////////////////////////////////////////////////////////////////////// 

a 

14. In the previous example the student responds to the stumulus MAMMAL with 
the word HORSE. This example: 

a. Shows the response coming under the correct stimulus. 

b. Show the correct stimulus getting the proper response. 

c. Show both a and b. 

d. Shows neither a nor b. 

///////////////////////////////////////////////////////////////////////////// 

c 

15. Read the following example; then respond to the frame that follows it. 

EXAMPLE: Write the word, TRIPOD, under the illustrations which represent 
tripods. 

7TC  ̂  ̂ ^ 
12 3 4 

FRAME: In the above example: 

a. TRIPOD stimulated you to look for an object with three legs. 

b. Illustrations 1 and 3 stimulated you to response with TRIPOD. 

c. Both a and b are correct. 

d. Neither a nor b are correct. 

///////////////////////////////////////////////////////////////////////////// 

1 15 
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///////////////////////////////////////////////////////////////////////////// 

This is an example of CHAINING, which we will discuss later. 

16. For each of the activities below, list the stimulus (stated or implied) 
and the response. 

STIMULUS RESPONSE 

a. Slowing down to 20 
mph in a school zone. 

///////////////////////////////////////////////////////////////////////////// 

STIMULUS RESPONSE 

School zone Apply brakes 
sign 

STIMULUS RESPONSE 

b. Standing at attention 
when the nation anthem 
is played. 

///////////////////////////////////////////////////////////////////////////// 

STIMULUS RESPONSE 

First notes Stand up 
Of music 

STIMULUS RESPONSE 

c. A thirsty dog drinking 
water. 

/////////////////////////////////////////////////////////////////////////// 

STIMULUS RESPONSE 

Thirst Drink 

STIMULUS RESPONSE 

d. A child crying because 

/////////////////////////////////////////////////////////////////////////// 
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STIMULUS RESPONSE 

Pain .Cry 

17. Match the items in the left-hand column with the MOST appropriate term 
from the right-hand column. 

DEFINITIONS/EXAMPLES TERMS 

1. Rowing a boat. a. Behavior 

2. Any change in behavior. b. Learning 

3. Any activity. c> Stimulus 

4. That which causes activity. d. Response 

5. Daydreaming. e. S-R pair 

6. Red light - Stop. f. Covert behavior 

7. Reactions to stimulus. g. Overt behavior 

///////////////////////////////////////////////////////////////////////////// 

g 1. c 4. e 6. 

b 2. f 5. d 7. 

a 3. 

18. Now that you have learned what a response is, let us consider the CON
DITIONED response. A conditioned response is one that has been learned. In 
this list below, circle the CONDITIONED responses. 

a. Foot kicking when the patellar tendon is tapped. 

b. Turning to face the door of an elevator after entering. 

c. Recoiling from a gruesome sight. 

d. Answering to your name. 

e. Checking your watch when asked the time. 

f. Sneezing. 

///////////////////////////////////////////////////////////////////////////// 

bf ci df 6 

1 1 7  
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19. In the following narrative underline the CONDITIONED responses to 
stimuli described in the narrative. 

John is taking Mary for a ride. As Mary approaches the car, 
John opens the door and helps her in. As they drive along, 
John puts a cigarette in his mouth and Mary pushes the cig
arette lighter. 

///////////////////////////////////////////////////////////////////////////// 

John is taking Mary for a ride. As Mary approaches the car, 
John opens the door and helps her in. As they drive along, 
John puts a cigarette in his mouth and Mary pushes the cig
arette lighter. 

20. In the previous example, the responses were CONDITIONED responses be
cause : 

a. They follow a stimulus. 

b. They normally occur. 

c. There are certain conditions that cause them. 

d. They have been learned. 

///////////////////////////////////////////////////////////////////////////// 

d 

21. People rising to their feet when the national anthem is played is an
other example of: 

a. A response that has been learned. 

b. A conditioned response. 

c. Both a and b. 

d. Neither a nor b. 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

c 
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DISCRIMINATION 

1. Having considered overt and covert behavior, we can now consider areas of 
behavior. The first one of the three areas we shall consider is dis
crimination. Discrimination is the ability to tell the difference between 
two or more items. Which of the following contains discrimination? 

a. John is at the aviary. He says, "There is a robin, a finch, an ori
ole, and a tananger." 

b. John is at the herpetoriunw He says, "Rattlesnakes can kill you, so 
all snakes are dangerous." 

c. John is starting his car. He inserts the key, puts the transmission 
in neutral, depresses the accelerator, turns the key to start and releases. 

///////////////////////////////////////////////////////////////////////////// 

a 

2. Choice a in the above example show that John can: 

a. Perform a sequential task. 

b. Learn about all from one. 

c. Tell the difference between two or more items. 

///////////////////////////////////////////////////////////////////////////// 

c 

3. John's ability to tell the difference between two or more items is cal
led: 

a. Chaining 

b. Discrimination 

c. Generalization 

///////////////////////////////////////////////////////////////////////////// 

b 
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4. Define discrimination. 

///////////////////////////////////////////////////////////////////////////// 

Discrimination is the ability to tell the difference between two or more 
objects, things, etc. 

1 2 0  
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GENERALIZATION 

1. The next behavioral area is the one in which the sane response is given 
to different stimuli. This is called generalization. Which of the following 
contains a generalization? 

a. A child reciting the alphabet. 

b. A child sorting blocks. 

c. A child calling all animals DOGGIES. 

/'/////////////////////////////////////////////////////////////////////////// 

c 

2. A chjid calling all animals DOGGIES is an example of a generalization be
cause the child is: 

a. Making diferent responses to different stimuli. 

b. Making the same response to different stimuli. 

c. Both a and b. 

d. Neither a nor b. 

///////////////////////////////////////////////////////////////////////////// 

b 

3. Define generalization. 

///////////////////////////////////////////////////////////////////////////// 

Making the same response to different stimuli. 
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4. Match the type of behavior from the right column with the behavior(a) in 
the left column. (Behaviors may be used more than once.) 

1. Identifying all 
vehicles as cars 

a. Di scr iminat ion 

b. Generalization 
2. Culling cattle. 

3. Choosing a tie. 

4. Saying, "all over
seas bases are bad." 

5. Selecting an apple. 

///////////////////////////////////////////////////////////////////////////// 

b 1 a 3 a 5 

a 2 b 4. 

1 2 2  
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CHAINING 

The third area of behavior iB called CHAINING. A behavioral chain is that in 
which the sequence is so arranged that a response, once made, becomes the 
stimulus for the next response. 

1. Write the name of the appropriate behavioral area for each of the be
haviors below: 

a. Learning to dance. 

b. Categorizing. 

c. Tying a necktie. 

d. Answering to 
several nicknames. 

///////////////////////////////////////////////////////////////////////////// 

a. Chaining 

b. Discrimination 

c. Chaining 

d. Generalization 

2. Chained behavior occurs when: 

a. You make the same response to different stimuli. 

b. You make different responses to different stimuli. 

c. A response, once made, becomes the stimulus for the next response. 

///////////////////////////////////////////////////////////////////////////// 

c 

3. Match each of the following terms with the correct definition: 

a. Chaining 

b. Generalizations 

c. Discriminations 

1. Making the same response to 
di fferent st imul i. 

2. Things are done in a certain 
sequence, and a response, once 
made, becomes the stimulus for the 
next response. 

1 2 3  
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2 a. 1 b. 3 c. 

4. Here are the representations for the three areas of behavior just discus
sed. In these representations, "S" stands for stimulus and "R" for response. 
Analyze them and write the behavior they represent in the space provided. 

a. S R S R S R 

b. S R 

S R 

S R 

S R 

S. 
c- s.;. 

S-->R 
S-'' 

///////////////////////////////////////////////////////////////////////////// 

a. Chaining 

b. Discrimination 

c. Generalization 

5. The narrative below is taken frcm an instructor's presentation to a group 
of students. He have examined the narrative and identified the 
generalizations and discriminations the students will be expected to make. 
The S-R pairs have been listed under the appropriate heading below the nar
rative. Assume that everything said in the narrative is technically correct. 

As a sonar operator on a ship, it will be important for you to 
identify vibration signals from potentially hazardous objects. 
You will, for example, receive signals reflected from fish 
schools, scuba divers, and seaweed. Ihese objects, however, do 
not offer any hazard to the ship. Objects such as submarines, 
sandbars, reefs, and icebergs are hazards the ship must avoid. 
Therefore, you mist distinguish between hazardous and non-
hazardous objects. Once you determine that the signals are 
front a hazardous object, then you must determine whether the 
signals are from a submarine, reef, sandbar, or iceberg. 

1 2 4  



STIMULUS 

Signal 

Signal 

Signal 

Signal 

Signal 

Signal 

Signal 

RESPONSE 

Submarine 

Reef 

Sandbar 

Iceberg 

Fish 
School 

Scuba 
divers 

Seaweed 

STIMULUS 

Signal from submarine I 

J Signal from sandbar 

Signal from iceberg 

Signal from fish 
school 

Signal from 
divers 

Signal from seaweed 

No response is required, go to next page. 

RESPONSE 

Hazardous 

Nonhazardous 
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6. The narrative below is taken from a instructor's presentation. 
Examine the narrative and identify the generalizations and discrVtAnations 
the students will be expected to make. Following the technique shown on the 
previous page, list the S-R pairs under the appropriate headings. Assume 
that everything said in the narrative is technically correct. 

Ttie navigator's instrument panel is composed of many different 
instruments. For the time being, we are concerned with those 
instruments referred to as navigational instruments. In this 
group, there is the gyro-compass, gyro-stabilizer, depth 
indicator, and speed indicator. These are all navigational 
instruments on a submarine, yet each is designed for a 
specific use. 

DISCRIMINATIONS GENERALIZATIONS 

STIMULUS RESPONSE STIMULUS RESPONSE 

///////////////////////////////////////////////////////////////////////////// 

DISCRIMINATIONS 

STIMULUS RESPONSE 

GENERALIZATIONS 

Instrument 

Instrument 

Instrument 

Instrument 

Gyro-compass 

Gyro-stabilizer 

Depth indicator 

Speed indicator 

STIMULUS 

Gyro-compass 

Gyro-stabilizer 

Depth Indicator 

Speed Indicator 

\ 
RESPONSE 

Navigational 
instruments 
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7. The act of reading a resistor to determine its ohmic value 
involves a behavioral chain. The narrative below describes how the ohmic 
value is determined. Examine the narrative and then finish liBting the S-R 
pairs involved in this chain. 

In reading a resistor to determine its ohmic value, it is held 
with the bands to the left. The first band on the left is the 
first number. It is red so the number is two. The second 
band is the second number. It is yellow so the number is 
four. The third band is the number of zeros that must be ad
ded to the first two numbers. It is blue, so add six zeros. 
There is no fourth band, so the tolerance of the resistor ac
curacy is 20%. 

STIMULUS RESPONSE 

Need for ohmic value. Pick resistor - bands to left. 

Bands on left. Determine color of 1st band. 

1st band red. 1st number is two. 

1st number determined. 

///////////////////////////////////////////////////////////////////////////// 
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NOTE: Your listing of S-R pairs i 
essentially similar, then you are 

STIMULUS 

Need for ohmic value. 

Bands to left. 

1st band red. 

1st nunber determined. 

2nd band yellow. 

2nd number determined. 

3rd band blue. 

Number of'zeros determined. 

No 4th band. 

differ from the one below. If it is 

RESPONSE 

Pick resistor - bands to left. 

Determine color of 1st band. 

1st number is two. 

Determine color of 2nd band. 

2nd number is four. 

Determine color of 3rd band. 

Add six zeros. 

Determine color of 4th band. 

Tolerance is 20%. 

NOTE: Don't stop yet. 
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6. Read the narrative below. List the S-R pairs of the behavioral 
chain. Do not include generalications and/or discriminations. 

To operate the film strip projector, you must first turn the 
function switch to ON and let the set warm-up. When the 
projector is warmed up, push the frame button to adjust the 
film. After this is accomplished, press the view button and 
the image will appear on the screen. Then you must focus 
the frame to get a clear image. The next step is to select 
automatic or manual operation. You put the machine in one 
of theBe configurations by pushing either the automatic 
operation button or the manual operation button. 

STIMULUS RESPONSE 

///////////////////////////////////////////////////////////////////////////// 

STIMULUS 

Need to operate the projector. 

Projector warm. 

Film adjusted. 

Image on screen. 

Image clear. 

RESPONSE 

Turn function switch to ON and let 
set warm-up. 

Push frame button to adjust the film. 

Press view button to get image on 
screen. 

Focus for clear image. 

Select automatic or manual operation. 
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B-1 

DESCRIBE STUDENT BEHAVIOR 

COMPETENCY TEST 

1. List at least three overt and five suggested covert behaviors inferred in 
each situation below. 

a. A person riding a bicycle down a busy street. 

COVERT OVERT 

b. A person typing a personal letter. 

COVERT OVERT 

2. Read the following paragraph and list the generalizations and 
discriminations in stimulus/response format: 

The major on-going problem of survival is finding food and determining 
what is safe to eat. There may be berries about. If so, watch the birds, 
because any berry a bird will eat is safe for humans. The meat of any 
fur-bearing animal is safe to eat. Although some animals eat laurel leaves, 
humans would be poisoned by than. Prickly pear cactus is safe to eat but 
peyote cactus will produce hallucinations in humans. 

DISCRIMINATIONS GENERALIZATIONS 

S R S R 

3. Read the paragraph below and write out the chain involved. Do not 
include generalizations and/or discriminations. 

"In operating the radio compass you turn the FUNCTION switch to the 
antenna position and let the set warm up. When the set i£ ready to use, turn 
crank until you hear your signal loud and clear. It is important at this 
time that you positively identify the signal as the one you want. Now at 
this point, we can turn to either compass position or the loop position. It 
depends upon what you want to do. If you intend to work aural null 
procedures, then you must use the loop position. If instead you want 
automatic finding, then go to the compass position." 

1 3 0  
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For each of the activities below, list the stimulus (stated or implied) 
an.1 the response. 

a. A car stops at a red light. 

b. A child applies the brakes on a bike. 

c. A trainee salutes an officer. 

d. A loud explosion occurs/ and people look in its direction. 

e. A hungry person eats. 

f. A dog scratches. 

1 3 1  
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B-1 

DESCRIBE STUDENT BEHAVIOR 

SELF-EVALUATION SHEET 

1. a. Examples of covert behavior: 

Daydreaming 

Deciding where to go 

Thinking about people, places or things 

Concentration on riding 

Planning later activities 

Examples of overt behavior: 

Pedaling the bike 

Whistling 

Waving to neighbors 

Steering 

You may have other solutions which are as good as the above 
examples. 

b. Covert behaviors: 

Thinking about content of letter 

Thinking about people, places, and things 

Concentrating on typing 

Daydreaming 

Deciding what to type 

Overt behavior: 

Eye movement, body movement 

Actual typing movements 

Talking 
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Again, you may present examples other than those listed on the 
preceeding page. Remember, covert behaviors deal with thought and reasoning. 

2. DISCRIMINATIONS GENERALIZATIONS 

Laurel leaves 
Prickly pear 
cactus 
Peyote cactus 

Unsafe to eat 
Safe to eat 

Unsafe to eat 

Major problem 
Any berry bird eats 
Fur bearing animal 
meat 

Safe to eat 
Safe to eat 

Safe to eat 

CHAIN 

STIMULUS RESPONSE 

Operate radio compass 
Turned function switch 
Set Warm 
Crank turning 
Stopped crank 
Aural null procedure 
Automatic finding procedures 

•mm function switch to antenna 
Set warm 
Turn turning crank 
Stop crank on correct signal 
Procedure decision 
Turn to loop position 
Turn to compass position 

STIMULUS RESPONSE 

RED light 
Some reason for stopping 
Officer 
Explosion 
Hunger 
Itch 

Stops 
Applied brakes 
Salutes 
Look 
Eats 
Scratches 

1 3 3  



SIGN-OFF 
'Colleague 
Course Manager 

PPI-1 

PRINCIPLES OF PROGRAMMED INSTRUCTION 

OBJECTIVES: 

When you have completed this program, you will be able to match 
teaching-learning examples with the correct principles of programmed 
instruction they describe. 

134 



i'I SC US SION : 

· Before 1960, most of our instruction was instructor-centered. Emphas i s 
was placed on the instructor's ability to stand face-to-face with a group and 
exhibit those qualities that uaually denoted a GOOD instructor, but in the 
early 1960's we began to take advantage of serious studies about the learning 
process. Pbr example, certain studies indicated that the instructor's 
personal attributes were not the all-important factors that generate learn
ing. Consequently, the organization and structure of the material along wit h 
the individual differences among the learners began to play a more specific 
role. The result was a shift of emphasis which made the instructional proc
ess more effective and efficient. 

That shift of emphasis has been accomplished by applying specific learn
ir. 9 principles to the development and pre.entation of instruction. This 
program contains those principles. They may be applied in any learning 
situation through any instructional device. They are not, as many still be
lieve, applicable only to programmed texts. 

INSTRUCTIONS: 

As you study this program, you will be required to answer questions. 
When you have answered each question, turn to the next page where you will 
find the correct answer. If you make an incorrect answer, turn back to the 
previous page and correct your answer before you continue. If you have any 
questions, ask a course manager. 

'!'urn and begin. 
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BEHAVIOR ANALYSIS 

1. BEHAVIOR ANALYSIS. The first step in developing a programmed system of 
instruction is the completion of a behavior analysis. In its purest sense a 
behavior analysis is an analytical process based on accumulated facts. Its 
purpose is to determine those skills and knowledges directly related to task 
performance. Hie final product of a behavior analysis will include three 
things: 

a. A complete, precise listing of each skill and knowledge that must be 
taught to prepare the student to perform the task. 

b. A determination of the environment or conditions under which the 
student will perform the task. 

c. The factors which constitute acceptable performance by the student. 

d. ANALYTICAL PROCESS. The analytical process consists of a review of 
all course control documents, field surveys, task observations, and any other 
process which will lead to empirical data about the actual performance of the 

task. 
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The ex-imple below is the result of a behavior analysis on one task 
per tormance. 

I TASK PERFORMANCE: Measure and record blood pressure. | 

I CONDITIONS: Necessary blood pressure equipment and recording I 
I form; student to act as patient. I 

I STANDARD: Procedure mu9t be performed without assistance I 
! from the instructor; measurement must be within 2 0mm of I 
I mercury when compared to the instructor's recording; I 
! blood pressure must be recorded correctly on the form. I 

I ELBMENTS SKILLS AND KNOWLEDGES I 

I 1. Measure blood a. Prepare the equipment. 1 
1 pressure. b. Prepare the patient. I 

c. Locate the proper artery. | 
d. Apply the cuff. I 
e. Apply the stethoscope. I 
f. Pump the cuff. I 
<3' Bleed the cuff. 1 
h. Identify the sounds. I 
i. Read scale. 1 

1 2. Record the blood a. Write the systolic pressure. 1 
1 pressure. b. Write the diastolic pressure. | 

c. Record on graphic sheet. I 

1 3. Clean and store 3 • Clean stethoscope. I 
1 equipment. b. Store equipment. | 

NOTE: Notice that the above analysis contains only those skills and 
knowledges that are critical to performance of the task and omits any 
material that is nice to know. Consequently, we have a blueprint for 
directing the development of task-oriented instruction. 
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EXERCISE 1 

Which of the following situations best exemplifies the principle of behavior 
analysis? Circle the letter of your choice. 

a. A new instructor recently assigned tells his division chief that a 
new sjubect area should be added to the course. 

b. An instructional programmer observes a task and takes notes on the 
steps of performance. 

c. A course committee writes items for the end-of-the-block test. 

d. A course committee writes a new course flow chart. 
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///////////////////////////////////////////////////////////////////////////// 

You should have circled b. Remember, the behavior analysis is an analytical 
process based on empirical data. A subjective opinion is not enough to 
justify the teaching of any skill or knowledge. 

OPTIMUM STEPS. Optimum step sire is the application of two principles as 
students learn best when they are not frustrated because material is too 
difficult, and students learn best when they are challenged beyond boredom. 
To apply those principles, we develop instruction into increments or steps 
that are small enough to permit mastery without frustration, but large enough 
to provide meaningful challenge. Optimum step sizes depend on several 
factors such as student background, intelligence quotients, homogeneousness 
and heterogeneousness, desired target population, and difficulty of the 
material. 

EXERCISE ? 

Which one of the following situations best exemplifies the principle of 
optimum step size? Circle the letter of your choice. 

a. All students are required to listen to 2 hours of instruction before 
performing the task. Then all have difficulty with performance. 

b. Hie students read lines of information and fill in blanks in the 
programmed test. They complain that such activity is mechanical and 
monotonous. 

c. Students are given the demonstration of a complicated task and then 
required to perform it. Few are able to complete it. 

d. As students are given the demonstration of a complicated task, they 
are required to practice each step before the demonstration continues. They 
all complete the entire task performance without difficulty. 
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d 

CONTROLLED RESPONDING. Not only is the Instruction presented to the student 
in predetermined steps, but it also directs him to assume an active role by 
performing overt activity with each step. Such activity is determined during 
development of the instruction. It requires each student to apply what he 
learns as he learns it and, in so doing, insures progression toward the 
learning objectives. When controlled responding is built into the instruc
tion, the student becomes an active, rather than a passive participant. 

EXERCISE 3 

Which situation best illustrates the principle of controlled responding? 
Circle the letter of your choice. 

a. A student reads a test book. 

b. An instructor shows a training film and summarizes its content. 

c. fl student reads a step in a checklist and then performs that step. 

d. An instructor explains Ohm's Law and demonstrates its application. 
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•""//;///////////////////////////////////////////////////////////////////// 

You should have circled c. Remember that in controlled responding the 
student must apply what he learned as he learns it. 

EXERCISE 4 

Match each teaching-learning situation with the one principle it best 
exemplifies by writing the correct number in each blank. 

A - Teaching-learning situations B - Principles 

a. An instructor divides 1. Behavior analysis. 
his demonstration into 
four steps, each con- 2. Optimum step size. 
taining related pro
cedures. 3. Controlled responding. 

b. Following a survey, a 
block on the history of 
electricity is replaced 
with troubleshooting of 
circuits. 

c. An instructor demon
strates treatment of 
shock and students 
practice it on a dummy. 
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2 a. 1 b. 3 c. 

KNOWLEDGE OF RESULTS. After responding overtly to each optimum step of 
instruction, the student is informed as to the correctness of his response. 
Such knowledge of results (also known as confirmation) serves t« purposes: 
Its primary purpose is to reinforce the learning process* When a student 
responds correctly and is so informed, the learning of correct behavior is 
reinforced and he is motivated toward further learning. Its secondary 
purpose is to correct wrong responses and thereby prevent the student from 
practicing wrong behaviors. Without such timely knowledge of results, a 
student can repeat a mistake until it becomes part of his behavior. 

EXERCISE 5 

Match each teaching-learning situation with the correct principles by writing 
the correct numbers in the blanks. 

ft - Teaching-learning examples B - Principles 

a. The instructional pro- 1. Behavior analysis. 
grammer determines the 
skills and knowledges 2. Optimum step size. 
necessary to perform 
the task. 3. Controlled responding. 

b. After completing a 4. Knowledge of results, 
math problem, the 
class is shown a 
transparency with the 
correct solution. 

c. Several short responses 
in a programmed text are 
consolidated into one 
large exercise after 
students complain of 
boredom. 

d. After an explanation 
of Ohm's Law, students 
are required to solve 
a series of problons. 

1 4 2  
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///. ///////////////////////////////////////////////////////////////////////// 

1 a. 4 b. 2 c. 3 d. 

CONTROLLED PACING 

a* In conventional instruction, the training time is usually a constant 
factor. For example, if it has been decided that 4 hours must be spent on 
material, then all students receive 4 hours on that material. However, some 
could probably learn it is less time, while some might require 5 or 6 hours. 
In programmed instruction, on the other hand, training time becomes a vari
able factor. This is done through self-pacing or group-pacing. 

b. When self-pacing can be applied, each student is allowed to progress 
at his own rate according to his learning ability. Thus the faster student 
is not held back with the rest of the class and the slower student is not 
forced to rush to keep up with others. 

c. When group-pacing can be applied, a class is divided into groups and 
the instruction is presented so that each group can proceed at the ap
propriate learning level. This, too, has definite advantages. The faster 
group is allowed to move ahead and valuable training time is saved. The 
slower group is given the necessary time and students who otherwise might 
have been eliminated are graduated. 

1 4 3  



EXERCISE 6 

Natch each teaching-learning example with the correct principle by writing 
the correct nunber in each blank. 

Teachinq-learning examples B - Principles 

a. At this point you are 1. Behavior analysis. 
ahead of other students 
in this programmed text. 2. Optimum step size. 

b. You have been checking 3. Controlled responding 
the answers to each 
exercise when you com 4. Knowledge of results. 
plete it. 

5. Controlled pacing. 

c. This program was revised 
when past students 
indicated the responses 
were too easy. 

d. You are now matching 
examples with principles. 

e. The principles you are 
now studying were developed 
from empirical data. 

1 4 4  
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/'•/////////////////////////////////////////////////////////////////////// 

5 a. 4 b. 2 o. 3 d. 1 e. 

VALIDATION 

a* Validation is the process of testing to determine the effectiveness 
of instruction. It places the burden of teaching upon the system. In other 
words, if the Btudents fail to achieve the objectives, we assume that the 
instruction failed, not the students. When such a failure occurs, we 
restructure and revise the instruction (not the objectives and tests) until 
the students master it and achieve the objectives. 

b. Here is how validation works: For each learning objective, a testing 
situation is developed to measure the behavior specified. During the 
validation process, such tests are administered immediately after the 
instruction. If 90 percent or nore of the students achieve all objectives, 
the instruction is considered effective. If that standard is not achieve'., 
the instruction is revised and revalidated until the standard is met. 
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EXERCISE 7 

Natch each teaching-learnlnq example 
the correct number in each blank. 

A - Teaching-learning examples 

a. During his performance 
of a procedure, the 
student makes a mis
take. The instructor 
corrects the mistake 
immediately. 

b. A new lesson is added 
to the course. When 
the lesson is presented, 
a test is given at the 
end. 

c. In the revision of a . 
programmed movie, many 
of the short exercises 
were consolidated into 
interim exercises. 

d. Tfte instructional pro
grammer observes a task 
being peformed to deter
mine the necessary skills 
and knowledges. 

e. Group A finishes the 
course 5 days earlier 
than Group B. 

f. When students have been 
shown a short training 
film on how to measure 
temperature, they are 
then required to practice 
the measurement of tem
perature. 

with the correct principle by writing 

B - Principles 

1. Behavior analysis. 

2. Optimum step size. 

3. Controlled responding. 

4. Knowledge of results. 

5. Controlled pacing. 

6. Validation. 

1 4 6  
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//////////////////////////////////////////////////////////////////////////// 

it a. 6 b. 2 c. 1 d. 5 e. 3 f. 

STUDENT-CENTERED APPROACH 

The student-centered is the seventh principle of programmed instruction. 
This simply means that all the previous principles, or as many as possible, 
have been applied to the Instructional system. The final outcome of the 
instruction is pointed toward student activity and measures that activity in 
relation to the learning objectives, and not in terms of what the instructor 
did. If the student has been taught through optimum steps, has been directed 
to respond or perform, has been provided with knowledge or results, and has 
progressed at his own rate or the rate of an appropriate group, then the 
instruction is student-centered. 
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EXERCISE R 

PRINCIPLES OF PROGRAMMED INSTRUCTION. Match an item in column A with the 
correct principles fran column B by writing the correct number in each blank. 
All examples are student-centered. Some principles are illustrated by more 
than one example. 

A - Teaching-learning situations 

a. At thp end of a film, 
the students will do 
an exercise on the 
material covered by 
the film. 

B - Principles 

1. Behavior analysis. 

2. Controlled responding. 

3. Knowledge of results. 

b. Six students are given 
a special text which 
they finish at different 
times. 

c. At the end of each step 
of instruction in a pro
grammed lecture the in
structor has the student 
answer a question using 
a color wheel. 

4. Optimum step size. 

5. Controlled pacing. 

6. Validation. 

d. The instructor examines 
records of prospective 
students in a clerical 
course to see if all 
have previous typing 
experience. 

e. In a radar course, the 
instructor checks TM's 
to see if multivibrators 
are used in the sets 
which will be used. 
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f. When you complete this 
exercise, the instructor 
will conduct a critique 
during which you will 
be able to determine 
your score. 

g. Each class in a course 
is tested on each block 
of instruction to insure 
that it meets all objectives. 

h. After students answer 
a question using the color 
wheel, the correct answer 
is shown on a slide. 

i. Students are permitted 
to start a break as soon 
as they finish a requirement 
in a practical exercise. 

j. In a programmed text, each 
section or frame is limited 
to the amount of material 
a student can grasp at one 
time. 

149 



224 

ANSWERS TO EXERCISE 8 

6 a. 

5 b. 

~ c. 

, d. 

, e. 

3 f. 

6 g. 

3 h. 

5 i. 

4 j. 
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SIGN-OFF 
•Colleague 
Course Manage) 

MP-1 

METHODS OF PROGRAMMING 

OBJECTIVES i 

Upon completion of this program, you will be able to do the following: 

a. List the three characteristics of a linear program. 

b. Identify the characteristics of an adjunct program. 

c. Write the distinguishing characteristics of a branching progran. 

d. Identify from a list of four definitions the two that describe thf 
characteristcs of a discrimination program. 

e. Identify from an example each of the four methods of programming. 

EXTRA RESOURCES: None. 

1 5 1  



•NOTE: your competency test and self-evaluation sheet are built into this 
program. 

LINEAR 

The following linear program will be used to teach the three major 
characteristics of linear programming. Bead the instructions and begin. To 
use this material, first cover all material below with a piece of paper 
except that which you are reading. Read step number 1 and write your answer 
in the blank spaces. Ifien slide the paper down the page just far enough to 
read the correct answer below the slashes (/////). If your answer is 
correct, go to the next step and follow the same procedure. If your answer 
is differenct than the one given, reread the step and write the correct 
answer. Then go to the next step. 

a. The subject matter in a programmed text using the linear technique is 
presented in small steps. learning is easier when you study new material in 

///////////////////////////////////////////////////////////////////////////// 

small steps 

b. Each small step is designed to help you make the correct response. 
Blank spaces are provided for your . 

///////////////////////////////////////////////////////////////////////////// 

responses or answers 

c. When learning a new subject, students often make many errors. If a 
linear program is carefully prepared, you should make (many/few) 
errors. 

///////////////////////////////////////////////////////////////////////////// 

few 
d. Your answers are called constructed responses because you write them 

out. Your response to each in a linear program 
is called a . 

///////////////////////////////////////////////////////////////////////////// 

small step constructed response 
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e. You only respond to material that is to be learned. When you write 
out a response, it is called a . 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I U I I I I I I I I I I I I I I I I I I I I I I l l l l l l  

constructed response 

f. So far you have learned two characteristics of a linear program. A 
linear program is written in and the method 
of responding is called . 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

small steps constructed response 

g. Coaching techniques, called prompts or cues, are sometimes used to 
increase the probability of a correct response. A word that is underlined is 
a prompt or cue. Underlining of the two words in the statement gives 
assistance, BO you can respond to the word p or c . 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

prompts or cues 

h. Gradually the prompts and cues are withdrawn, in successive steps, as 
you become more self-reliant and master the subject matter. After a response 
has been learned the prompts or cues are . 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

withdrawn 

i. Another characteristic of a linear program is knowledge of results. 
In a linear program the acceptable answers are provided Immediately after 
each response required by the text. Each time you make a response you are 
given immediate . 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I  

j. An answer remains concealed from view until a response is made. Then 
the answer is revealed and your response is reinforced by giving you 
Immediate 

l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  

knowledge of results 

k. vnien difficult subject matter is broken down into small parts so that 
you can easily go from one step to the next, you are using the characteristic 
of 

I I I I I I I I I I I I I I I I I I I I U I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I  

small steps 
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1. When the program from which you are learning demands an answer to be 
written out, you are using the characteristic of _______ • 

///////////////////////////////////////////////////////////////////////////// 

constructed response 

m. Immediate confirmation of a right or wrong answer described the 
characteristic called • 

///////////////////////////////////////////////////////////////////////////// 

knowledge of results 

n. Remember the three characteristics of a linear program. It is 
written in , the method of responding is called 

and being immediately informed of a correct answer is 
called 

//////•///////////////////////// 'V/////////////////////////////////////////// 

small steps constructed response knowledge of results 

o. List the three characteristics of a linear program. 

( 1 )  .  

( 2 )  .  

(3) . 

///////////////////////////////////////////////////////////////////////////// 

(1) small steps 

(2) constructed response 

(3) knowledge of results 
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You have juat cenpleted a ahort linear program which has 
taught you the three major characteristics of a linear 
program* 

Other methods of programming use the same principles* 
However, their style of presentation and format are 
quite different. 

The next method of programming that will be taught 
is "adjunct." He can easily see how the format of 
an adjunct program differs from that of a linear one. 

We will use the adjunct method to teach the character
istics of an adjunct program. 
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ADJUR:T 

Read Chapter 10, ~~eloping Programmed Inetructional Materials, Espidh and 
Williams. After familiarizinq youreelf with the information, answer the 
questions below. The correct anewr appear• at the top of the next page. 
Circle your answer. 

a. An adjWlct proqr11111 COJUiiets of written materials in conventional 
format. 

TRUE FALSE 

b. lillen you are directed to read a portion of an Army Mnual and answer 
eane questions, this ie a cflaracterrietic of what proqramminq method? 

LINEAR 

c. Circle the response best describinq an adjWlct proqr11111. 

(1) Consists of a series of small steps to elicit the type response 
called for in a student performance objective. 

(2) Is written in conventional for-.t followed with questions to 
elicit the type response called for in a student performance objective. 

(3) Is bulky and therefore not very practical for the average 
student. 

(4) Requires a student to respond frequently as he reads the 
material. 

d. Write, in your own words, the characteristics of an adjunct proqr11111. 
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Answers: a. True 

b. Adjunct 

c. (2) 

d. Material Is written in conventional format followed with 
questions to elicit the type response called for in a student 
performance objective. 

157 



BRANCHING 

1. Another method of programming is called BRANCHING. You will be intro
duced to its style of presentation and format by using a short example of a 
branching program. Each of the following steps represent a page from a 
branching program. Begin here and follow instructions carefully. 

Page 1 

A branching program differs from a linear adjunct pro
gram in several way. However, the student is still re
quired to respond to new material. The major difference 
in a branching program is that a response to a question 
directs the student to alternate sequences or branches of 
material. This allows him to make mistakes, and gives re
medial information when he chooses a wrong answer. 

Choose one of the following statements and turn to the 
page indicated. 

a. A correct response would direct a student to the 
next logical item of information, thereby omitting 
remedial information. 

TURN TO PAGE 3 

b. A branching program forces the student to make 
mistakes. 

TURN TO PAGE 2 
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(Fran page 1) Page 2 

Your answer: A branching program forces the student 
to make mistakes. 

This is not entirely true. A branching program 
makes allowances for individual differences in 
experience and learning! and provides necessary 
remedial information, but it generally does not 
force a student to make mistakes. 

Return to page 1 and 
select the correct 
8tatonent. 
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(Fran page 1) Page 3 

Your answer: A correct response would direct a student 
to the next logical item of information, 
thereby omitting remedial information. 

You are correct. A student with a good background 
of the information being presented would not require 
any additional instruction. He continues through the 
program in a straight path, and only comes in contact 
with right-answer pages. Here his answer is confirmed 
and new material presented. Each time the student 
selects a wrong-answer, he is directed to a wrong-
answer page. 

Which of the following statements is correct? 

a. A wrong-answer page gives remedial instruction. 

TURN TO PAGE 5 
b. A branching program requires all students to 

follow one path. 

TURN TO PAGE 4 
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(From page 3) Page 4 

Your answer: A branching program requires all students 
to follow one path. 

You have chosen a wrong answer. It is possible for 
some students, but not all of then, to proceed through 
a branching program in a single path. Those that choose 
wzong answers are given additional instruction on 
wrong-answer pages. 

A wrong-answer page gives remedial instruction. 

TURN TC PAGE 5 and read the correct answer. 
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(From page 3 or 4) Page 5 

You have arrived at this page for one or two reasons. Either 
you came here straight from page 3 or after proceeding through 
the remedial instruction on page 4. 

Correct answer: A wrong-answer page gives remedial 
instruction. 

A wrong-answer page supplies a student with more background 
knowledge of a subject or explains the original item in a 
different way. The wrong-answer page may also clarify some 
misconceptions that the student might be having. When a 
mistake has been clarified, the student is sent back to the 
original question and asked to make another selection or he 
may be sent on to a new page of information. 

This concludes the sequence on the characteristics 
of a branching program. 

(Turn to the next page) 
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2. If you went through the sequence of steps without reading the wrong 
answer pages, 2 and 4, you got through without making a mistake. If you 
selected an incorrect response, you were branced to a wrong-answer page and 
given additional instruction. This illustrates how a branching program is 
designed. 

Answer the following questions. Circle your choice(s). Answers are on the 
next page. 

a. A branching program: 

(1) Is not adaptable to students with individual differences. 

(2) Is similar in technique to linear and adjunct programming. 

(3) la a scrambled text containing right-answer pages and 
wrong-answer pages. The wrong-answer pages give remedial information. 

(4) Consists of right-answer and wrong-answer pages and is usually 
written in a style resembling a conventional textbook. 

b. In your own words, write the major characteristics of a branching 
program. 
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Answers: a. (3) 

b. It is a scrambled text, with right-answer and wrong-answer 
pages. Wrong-answer pages give remedial information. 
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DISCRIMINATION 

1. You will now be given some characteristics of the DISCRIMINATION FRAME 
method of programming. An example of the discrimination frame format is 
shown below. 

FIRST: Read this small portion of a discrimination frame program. Check for 
the correct answers on the next page. 

Step 1. Objects that are TRANSPARENT allow both light and sight to pass 
through them. Place a check beside the following objects which are 
transparent: 

a. Iron __ c. Newspaper 

b. Window glass d. Plexiglass 

Step 2. Objects that are TRANSLUCENT allow only light to pass through an 
object. Place a check beside the following objects that are translucent an^ 
an X beside those that are transparent. 

a. Frosted glass d. Shower curtain 

b. Cellophane e. Plexiglass 

c. Window glass f. Water 

Step 3. OPAQUE means that neither light nor sight can pass through an 
object. Match the word transparent, translucent, or opaque with the objects 
listed below. 

1. Window glass a. Translucent 

2. Wood b. Transparent 

3. Concrete c. Opaque 

4. Frosted glass 

5. Steel 

6. Plexiglass 

7. Shower curtain 

8. Cellophane 
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Answers: Step 1. a. • b. c. S d. 

Step 2. • a. x b. x c. a. x e. x f. 

Step 3. b 1. c 5 

c 2 b 6. 

c 3 a 7. 

a 4. b 8. 

2. Now that you have read the example of a discrimination frame program, 
let's take a look at some of its characteristics. Refer to the example in 
para 1 when answering the following questions: 

a. The initial step in a discrimination sequence begins with a statement 
containing information to be taught. Check the best statement to complete 
the following sentence: 

Following the statement the student: 

(1) Responds by making a constructed response. 

(2) Is directed to alternate pages which contain additional 
information. 

(3) Answers a question in multiple-choice format. 

(4) Responds after referring to outside material. 

b. Identify the following statement aB being either true or false: 

In the question a series of possible responses are listed and the 
student is forced to use the information presented in each step to 
discriminate and select one or more correct responses. 

TRUE FALSE 
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Ansv<»;6: 2a. (1) (2) x (3) ___ (4) 

2b. TRUE 

3. A discrimination frame program Is so designed that by requiring a small 
amount of overt responding the atudant is forced to do a maximum of covert 
responding to the relevant material. 

Check the true statements: 

a. When a student proceeds through a discrimination frame program, he i«; 
recioired 10 respond by: 

(1) Making aore overt than covert responses. 

__ (2) Doing more mental than overt activity. 

(3) Reading lengthy teaching materials. 

__ (4) Answering multiple-choice test items. 

b. Which statements are correct in relation to a discrimination frame 
proqram? 

(1) An incorrect response leads the student to alternate 
sequences of programmed materials. 

(2) Material appears in the form of a conventional textbook. 

(3) A student is forced to do a maximum of covert responding by 
requiring a small amount of overt responding. 

__ (4) The first frame begins with a short statement and a 
multiple-choice test item. 
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Answers: 3a. (1) x (2) __ (3) x (4) 

3b. (1) (2) x (3) x (4) 

NOTE: It is true that the first step of 
a discrimination frame program begins 
with a multiple-choice test item, but 
this does not mean that a question of 
this nature cannot be used in other 
types of programming. For example: 
Multiple-choice questions may be used in 
an adjunct program. However, the stu
dent answers the questions after he 
readB information contained in a reg
ulation or manual. 

4. You have now been presented with the four methods of programming. Match 
each method with its characteristics in the exercise below. 

1. Scrambled text with right-
answer and wrong-answer 
pages. 

2. Material is written in 
conventional format fol
lowed by a question or 
questions to elicit the 
type response called for 
in a student performance 
objective. 

3. Remedial instruction is 
given on wrong-answer pages. 

4. Consists of small steps, 
constructed responses and 
given immediate knowledge 
of results. 

a. Linear 

b. Branching 

c. Adjunct 

d. Discrimination 
frame 

5. The first step begins with 
a short statement and a 
multiple-choice test item. 

6. Requires a small amount of 
overt responding, forcing 
the student to do a maximum 
of covert responding. 
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Answers: b 1. a A. 

c 2. d 5. 

b 3. d 6. 

Keep going! 
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5. Next you are to identify the methods of ]3r6gramming. Examples of each 
method appear on the next four pages. Read each example and identify the 
programming method by matching the method with its none. 

EXAMPLE No. 1 

(From page 20) Page 24 

Your answer: In cleansing a wound, the direction of the cleans
ing is away from the wound. 

You are correct. Bacteria can enter a wound from the air from 
a wet dressing or fran contaminated bed clothes. Since many 
bacteria are found on the skin, they may enter the body through 
the wound. Therefore, the skin is cleansed as well as possible 
around and away from the wound with an antiseptic solution to 
prevent the skin bacteria from infecting the wound. 

As a nurse, you will wash your hands before beginning a dress
ing. To prevent infection, you should never touch the wound 
itself, the skin surrounding the wound, or the inner dressing 
with your hands. 

Answer to following question: 

Wiat is the chief reason for replacement or reinforcement 
of a dressing which is oozing or draining? 

To make the patient more canfortable Page 28 

To prevent infection of the wound Page 30 

To follow the doctor's order Page 29 

Example No. 1 is 

a. Linear 

b. Adjunct 

c. Branching 

d. Discrimination frame 
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ANSWER: Example No. 1 is c. 

EXAMPLE No. 2 

1. When measured at the equator, the diameter of the earth is 
approximately 6,888 nautical ~lee, but the diameter is only 
6,865 nautical miles when measured bet•en the poles. The 
earth iis/is not) a perfect sphere. is not 

2. Since the approximate difference in diameters is only 23 nautica l 
miles. For navigational purpoees, it is ~re ~actical to 
disregard the difference and consider the earth as a perfect 

spht>r 

3. The surface af the sphere and the perimeter af a circle are 
alike in the sense that neither one has a beginning nor an 

end(ir,g 

4. A sphere has no beginning or end, since it has a perfectly 
r surface. rouna 

5. A great circle is the largest circle that can be drawn on the 
earth. Any circle which does not divide the earth into two equal 
parts is not as large as a grea t 

circ le 

Example No. 2 is 

a. Linear 

b. Adjunct 

c. Branching 

d. Di scr imi.nation frame 
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Answer: Example No. 2. ie a. 

EXAMPLE No. 3. 

1. A trapezium Is a geometric figure that contains four straight lines of 
tAiich no two are parallel. Wiich of the following is an example of a 
trapezium? 

O - A 
O 

b. d. 

///////////////////////////////////////////////////////////////////////////// 

2. A square is a 4-sided plane figure having all itB sides equal and all its 
angles are right angles, Which of the following is an example of a square? 

A • 
O .. 

///////////////////////////////////////////////////////////////////////////// 
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'•>. Place a check besides the following figures that are squares and an X 
beride those that are trapeziums* 

*• O — 

[=1 

f. O 

Example No. 3 is 

a. Linear 

b. Adjunct 

c. Brandling 

d. Discrimination Frame 
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Answer: Example No. 3 is d. 

EXAMPLE No. 4 

Read Article II of the Code of Conduct, page 5. 

Then answer the question below. 

Example 

a. 

b. 

c. 

d. 

You are in chariJI! of an advance ecouting squad. You have 
accomplished your objective and are on the way back to your 
unit. The en any has •naged to IJI!t between your squad and 
your unit and has surrounded you. You estimate your squad 
is outnumbered ten to one. Five of your 12 men are wounded. 
What should you do? 

a. Surrender without losing any lives; then plan an escape 
on the way to the prieon camp. 

TRJE/FALSE 

b. Continue to resist the enemy as long as you can and then, 
as a last reeort, atteapt to escape without being 
captured. 

TRUE/FALSE 

No. 4 is 

Linear 

Adjunct 

Branching 

Discrimination frame 
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Answer: Example No• 4 Is b> 
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C-1 

SIGN-OFF 
Colleague 
•Course Manager 

CRIT TEST 

OBJECTIVES; 

Upon completing this module, you will be able to: 

1. Define "criterion testing." 

2. Explain when tests are contructed in the development process. 

3. Develop criterion tests. 

EXTRA RESOURCES: 

None. 

DISCUSSION; 

Read the script and then answer the questions on the criterion test. 
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C-1 

CRITERION TESTS 

This module has been designed to explain what criterion testing is. A 
simple definition is that a criterion test is a performance check on the 
criteria listed in a given objective. For example, if an objective states 
that a student will be able to assemble and disassemble an M-16 Rifle, the 
criterion test will be to have the student assemble and disassemble an M-16. 
The test measures the objectives to determine if the instruction adequately 
taught them. 

If our objective for an accounting student is to be able to subtract on a 
calculator, the test should not be in terms of "find the answer using ten or 
less fingers." 

Our sequence should then be to construct the test as soon as we've writ
ten our objectives. 

This is a common concern, and it is based on instructors teaching 
students as much as they can about everything in a given period of time. 

In reality, you should first analyze all of the skills a person needs to 
do for him to be able to do what you've trained him for. This separates the 
requirements from the "nice to know" junk. Next, complete objectives are 
written to teach the skills you identified. 

This is now the time to construct your test. As you can see, test items 
are based specifically on the criteria stated in the objective. 

The performance required on our criterion test also provides us with 
guidance for designing instruction by choosing applicable methods, and 
selecting appropriate media. 

Additionally, tests also allow us to predict how students will perform on 
the actual job site. 

These alone represent a tremendous tool for everyone involved in the 
training process. Criterion testing, when done effectively, can save time 
and money. These may not sound impressive until we realize that it is our 
time and our money that we're saving. 
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C-1 

CRIT TEST 

COMPETENCY TEST; 

1. In your own words, define what "criterion testing" is. 

2. Explain when tests are constructed in the process of developing 
instruction. 

3. Go back to the 0-1 Module and construct criterion tests for situations 1, 
2 and 3 of the criterion test. 
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C-1 

CRIT TEST 

SELF-EVALUATION SHEET; 

Show your work to a colleague. Does he agree with your answers? Make 
any changes you want to and then take your work to a course manager. 
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SIGN-OFF 
Colleague 
•Course Manager 

IM—1 

INFORMATION MAPPING 

OBJECTIVE; 

Upon completing this module, you will be able to: 

1. Define and explain what Information Mapping is. 

2. List the characteristics of Information Mapping. 

3. Name the parts of an Information Map. 

4. List at least five different kinds of Information Maps. 

5. List at least five different kinds of Information Blocks. 

EXTRA RESOURCES; 

1. RED BINDER - HOW TO WRITE INFORMATION MAPPING 
by Robert E. Horn 

DISCUSSION; 

Information Mapping (IM) is a method for formating written materials. It 
can be used for writing: 

Training and Education 

Manuals 

Records 

Technical documentation 

Procedures 

Research 

Textbooks 

This method of writing ia accomplished through a procedure of iden
tifying, categorizing, outlining, sequencing, and graphically displaying the 
desired information. IM is designed to make learning, preparing materials, 
and maintaining data, faster, easier, and more manageable. 

IM picko up after objectives, teats, etc... have already been developed 
for a specific topic. It then provides the system for putting all of these 
together into a cohesive and logical format. This module is designed to give 
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you an overview as to what IM Is and how it works. 

The characteristics of IH amplify its benefits to both the writer and the 
learner. The process requires you to cut out all material that is not es
sential and then sequence it by priority. All of this is then put into map 
format using "information blocks" and labels. These are simply units of 
information with titles (labels). Each unit of information, or thouqht, is 
separated from the others with a line. 

EXAMPLE 1 

Label UNIT OF INFORMATION 

Label UNIT OF INFORMATION 

This example also shows how material in IM iG graphically displayed. The 
labels in the left margin aid the reader in identifying what the blocks, or 
units of information, are about. Additionally, related reference pages con
cerning the same subject are notated at the bottom of each map. 

We've been uBing the term "map" freely up to this point, yet, it really 
hasn't been defined. An information map is a page of relevant data about a 
limited topic. By limited topic we mean one thought or segement of a given 
subject. A map could be about the definition or use of something. A course 
would then be made up of many maps. Limiting the subject of each map makes 
using them, as well as, locating specific information, very easy. Informa
tion Maps are made up of four parts. 

EXAMPLE 2 

TITLE 

Labels Information Blocks 

Related References 

Each Information Map has a specific purpose. There are many kinds of 
maps already in existence, each with its own rules for use, however, new maps 
can be created whenever the need arises. Some of the basic maps and their 
purposes are as follows: 

Structure Maps - concerned with physical things; objects with iden
tifiable boundaries. 

Procedure MBPB - Explain how to do something and in what order to do it. 
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Process Mape - Explain how a process or operation works - the change that 
takes place over a period of time* 

Classification Maps - shows how a set of thingB or ideas is categorired 
or grouped. 

Concept Haps - defines and explains new ideas. 

Fact Maps - gives facts, results, characteristics, etc... without listing 
supporting evidence. 

(For information on some of the many additional types of maps, read chapter 8 
of How to Write Information Mapping by Robert Horn.) 

Each map consists of a series of information blocks. A block is one or 
more sentences about a specific subject. If the label of a block is "de
finition", and we are talking about tactics, then the block would simply de
fine tactics. No other data would be in the block. There are 38 basic types 
of blocks, however, you can develop new ones if none of these meet your 
needs. Some of the most frequently used blocks are: 

Purpose Example Definition 

Use Introduction Title 

Diagram List Fact 

Comment Parts Rule 

For more information about blocks read chapters 1 and 9 in How to Write 
Information Mapping by Robert Horn. 

The additional resource on IM is an example of a one-hour unit of 
instruction on Classroom Management written in an Information Mapping format. 

At thiB time ypu may take the Competency Test on Information Mapping. 
Before doing so, though, you may use any of the extra resource you want to. 

IM-1 

INFORMATION MAPPING 

COMPETENCY TEST 

(Write your answers on a separate sheet of paper.) 

A. Define and explain what Information Mapping is. 

B. List the 6 characteristics of Information Mapping. 

C. List the 4 parts of an Information Map. 

D. List five different kinds of Information Maps. 

E. List five different kinds of Information Blocks. 
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IM-1 

SELF-EVALUATION SHEET; 

(Your answers should look something like this:) ' 

A. Information Happing is a fomat for writing instructional and reference 
materials This is done through a procedure of identifying, caregorizing, 
outlining, sequencing, and graphically displaying the desired information. 
Information Happing is designed to make learning, preparing materials, and 
maintaining data easier, faster, and more manageable. 

B. The six characteristics of Information Happing are: 

1. Only essential "need to know" material is used. 

2. Information is sequenced by priority. 

3. Information is graphically displayed. 

4. Thoughts are separated by horizontal lines. 

5. Haps are made up of blocks and labels. 

6. Belated reference pages are notated at the bottom of each map< 

The four parts of an Information Hap are: 

1. Title. 

2. Information Blocks. 

3. Labels. 

4. Related References. 

D. Your answer must include any five of the following: 

Structure Haps Procedure Haps 

Process Haps Classification Haps 

Concept Haps Fact Haps 

Preview Haps Test Haps 

Compare and Contrast Haps Table of Contents Haps 

Reference Haps Supplementary Information Haps 

183 



Your answer must 

Purpose 

Procedure Table 

Use 

Comment 

Diagram 

Overview 

include any five of the following 

BLOCKS 

Fact Definition 

Example Stage Table 

Description Introduction 

Title Rule 

Parts List 
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SIGN OFF 
Colleague 
•Course Manager 

Criterion Referenced Instruction 

CRI 

OBJECTIVE: 

Upon completion of this block of instruction you will be able to design a 
block of instruction in the criterion reference delivery format. 

EXTRA RESOURCES; 

INSTRUCTIONAL MODULE DEVELOPMENT, Mager 

DISCUSSION; 

This module is designed to prepare you to develop instruction in the 
criterion reference format. The bulk of this course has emphasized the 
criterion reference format. This style of material presentation can be en
tered in a variety of styles, however the format generally follows this 
style: 

1. This area lists the person or persons 
who may certify competency on a module. 
On many modules a colleague's signature is 
sufficient. Many times colleagues have 
broad experiences and can become subject 
matter assistants. In this example the 
course manager is the person allowed to 
certify this particular block of instruc
tion. 

SIGN OFF 
Colleague 
•Course Mgr 

2 METHODS OF INSTRUCTION 

MOI 

3 OBJECTIVE: Upon completion 

4 EXTRA RESOURCES: 

PAGE 1 

2. This is the module title which is followed by a code or short title (MOI) 

3. This area listB the performance objective of the module. It lists the 
unit action, condition and standard, which combine to form the objective. 

4. Area 4 listB any extra resources that a student may want to use. These 
suggested resources should deal specifically with the objective of the mod
ule. There need not be extra resources but the title should be present in 
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order that it' not look like an amission. 

Page 2 follows 
5 DISCUSSION: 

5. This section deals with discussion of the concept mentioned in the ob
jective • This section may vary from one page to many pages with the only 
criterion being that sufficent discussion is presented to teach the stated 
objectives* 

Page follows: (Number varies according to length of discussion) 

Upon completion of all pages of discussion a page is presented that deals 
with the competency test. This page generally looks like this: 

HOI 

COMPETENCY TEST 

1. 
2.  
3. 

This page presents a test that examines the competency required of the stu
dent* It should be specific and test the objective by restating the ob
jective as a directive rather than a goal* For example if the training ob
jective stated that the student would be able to list the four lifesaving 
steps, then the competency test should direct that specific action by re
questing that the student list the four lifesaving steps. The text should 
not request that the student perform these steps since the objective did not 
require that. 

After the competency test, the criterion referenced module should present a 
self evaluation sheet, or explain that one is not necessary. 

A self evaluation sheet may take a variety of approaches. If the module 
presents a very specific idea that can be answered very specifically the self 
evaluation sheet can present the answer. If the module calls for a sub
jective judgmental answer then the self evaluation sheet may be more general 
and direct the student to a course manager for additional clarification. If 
the module is informational (reading only) than a self evaluation sheet will 
be uncalled for. 
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CRI 

There is no specific test for this nodule. 

/ 
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SIGN-OFF 
•Colleague 
Course Manager 

AP-1 

ADJUNCT PROGRAMS 

OBJECTIVES; 

Upon completion of this unit, you will be able to outline the preparation, 
size of increments, characteristics, types, and questioning techniques of 
adjunct programs. 

EXTRA RESOURCES; 

Developing Programming Instruclonal Materials, Espich and Williams 
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DISCUSSION; 

In both discrimination and branching programs, the student studies and 
responds to information contained in the program. For certain subjects/ much 
material is already contained in current and available publications. If such 
material supports the objectives with the necessary teaching points, these 
publications can be used as part of an adjunct program. The three steps 
necessary in designing an adjunct program are: Directed study, response, and 
confirmation. This module is designed to teach you how to construct an 
adjunct program. 

An adjunct program is one wherein existing textual material is presented in 
larger "chucks", and learning is checked with questions covering all the 
teaching-learning activities. There are two types of adjunct programs. 

1. The text is kept intact and the program is supplied as a separate 
unit. 

2. Sections of the textbook are extracted verbatim and used in the 
program as the basic information. 

Of all types of programs, the adjunct is perhaps the easiest and most 
economical to construct. It also makes use of existing references. The 
construction consists of the following: 

1. Research. First, research the text you intend to use to insure that 
it contains all the required teaching information. Compare the material to 
the objectives you wish to teach. If all teaching points are not covered, it 
may be necessary to use additional material. 

2. Divide material into teaching areas. If research reveals that the 
publication is adequate, then divide the text into paragraphs or segments 
containing teaching point. These are followed by questions which emphasize 
the teaching point of each segment. 

3. Prepare Adjunct Steps. In preparing an adjunct program, the three 
following steps should be followed: 

a. Direction for study. Tell the student exactly what to study. 
Hake specific references to paragraph numbers or titles. 

b. Directions for response. The same directions, which will tell 
the student what to study, muBt also direct him to respond after he has 
studied the material. Usually, this is written with directions, such as, 
"complete the exercise below." 

c. Questions. Having studied the material as directed, the student 
must be provided an exercise consisting of questions on the major teaching 
points. Depending on the objectives, several kinds of questions may be used; 
such as, true or false, multiple-choice, matching, or fill in the blank. 
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d. Confirmation. After each response, the student must be provided 
with the answer. It may be presented at the top of the next page, or it may 
be done by requiring the student to reread the text. For longer programs, it 
may be compiled into a separate booklet. 

The following is an adjunct program explaining how to develop Adjunct 
Programs. Work through the text, and then check in with a course manager, so 
he can sign you off on the Master Control Sheet. 

You will notice that your competency test and self evaluation sheet are built 
into this module. 

DIRECTIONS 

Read Chapter 10, page 83, of Developing Programmed Instruction Materials by 
Espich and Williams. Once you've done this, proceed with this text. 
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Having read Chapter 10, Espich and Williass, "Preparing Programmed 
Instruction Materials", you should now complete the following questions* If 
you have difficulty, you may refer back to the text* If there are any points 
you still do not understand, you may contact your instructor. 

Circle the letter of your choice. 

1. An adjunct program may be defined as: 

a. A type of program in which the student progresses frame by frame, 
being checked on each teaching point before proceeding to the next teaching 
point. 

b. Programming, wherein the Btudent is directed to right-answer and 
wrong-answer pages, depending on his response to multiple-choice questions. 

c. A program, wherein existing textual material is presented in larger 
"chucks" and learning is checked with questions covering all the 
teaching-learning activities. 

d. All of the above. 

NOTE: If you are not certain of your answer, refer back to the text before 
turning to the next page. 
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/////////////////////////////////////////////y/////////////////////////////// 

c. A program, wherein existing textual material iB presented in larger 
"chucks" and learning is checked with questions covering all the 
teaching-learning activities. 

Complete this sentence: 

2. In adjunct programming, the instructional material is usually presented 
in increments, as compared to other types of progreuns. 

///////////////////////////////////////////////////////////////////////////// 

"larger," "bigger," "greater," or Bimiliar response. 

Circle the letter of your choice: 

3. An adjunct program is more easily prepared than other progreuns, because 
it: 

a. covers fewer teaching-learning activities. 

b. does not require preparation of a criterion objective. 

c. uses a standard question format throughout the program. 

d. Makes use of existing references. 

///////////////////////////////////////////////////////////////////////////// 

d. Makes use of existing references. 

4. What are the two major types of adjunct programs with respect to using 
the textual material? 

//////////////////////////////////////////////////////////////////////////// 

Your response should correspond generally, with the second paragraph on 
page 84. (1) Use thes text in tacts (2) Extract verbatim from the text. 
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Place a "T" or "F" in the space provided to indicate whether this statement 
is true or false. 

5. In adjunct programming, the programmer may use any type of diagnostic 
question that causes the student to discriminate in learning the more 
important features of the material. 

///////////////////////////////////////////////////////////////////////////// 

d. Makes use of existing references. 

4. What are the two major typea of adjunct programs, with respect to using 
the textual material? 

///////////////////////////////////////////////////////////////////////////// 

True. Multiple-choice, true-false, matching, and constructed response 
questions all require discrimination by the student. 

Circle the letter of your choice. 

6. The confirmation in adjunct programs is: 

a. contained in a "correct response" format, similar to other program 
techniques. 

b. obtained by researching the text, if necessary. 

c. either a or b above. 

d. neither a nor b above. 

///////////////////////////////////////////////////////////////////////////// 

c. Either a or b above. 
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7. Place a check nark before each statement that is characteristic of an 
adjunct program: 

a. Uses existing textual material. 

b. May use many types of diagnostic questions. 

c. Does not require overt activity by the student. 

d. Normally presents larger "chucks" of information at one time than 
other-type programs. 

e. Requires no preparation of enabling objectives. 

f. Grasp of each teaching-learning activity is checked with a 
diagnostic question. 

g. Confirmation may be presented by requiring student to reread 
text. 

h. Has a set format from which little deviation is permitted. 

i. Text material iB id ways extracted and placed in the body of the 
program. 

j. Text must be researched to insure coverage of all required 
teaching information. 

///////////////////////////////////////////////////////////////////////////// 

X a. f. 

X b. X g. 

c. h. 

X d. i. 

e. x j. 
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SIGN-OFF 
'Colleague 
Course Manager 

DF-1 

DISCRIMINATION FRAME WRITING 

OBJECTIVES: 

When you have completed this text, you vdll be able to list all of the 
parts of the discrimination frame and state the function of each. 

EXTRA RESOURCES: None 

NOTE: This text is designed so that you will go throug) it step by step-
Each frame or step of instruction is designed to teach you a small bit of 
information. Confirmation for each step is given Immediately below the 
slashes (/////). Vou should slide a mask (piece of paper) down the page 
until the slashes are barely expoeed. Read the information and respond as 
you are directed. Then, slide the mask downward and confirm your 
response. Do not proceed until you have responded correctly. If you re-' 
quire assistance, contact your instructor. 

DISCUSSION: One of the most effective methods for developing programmed 
instructional materials in text form and for other media is the discrimi
nation steps or frame. Uiis text is designed to teach you the functional 
parts of the discrimination frame. 

The competency text and self-evaluation sheet are built into this module. 
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RATIONALE FOR THE DISCRIMINATION FRAME METHOD 

1. What is the purpose of the discrimination frame? How doeB it control 
the student's learning activity? 

Before you try to answer the above questions, respond to the following 
series of frames: 

a. There are three kinds of military courts. In increasing order of 
authority, they are: SUMMARY, SPECIAL, and GENERAL. 

The court that would most likely try a soldier for murder 
would be a SUMMARY/SPECIAL/GENERAL. Underline the correct 
answer. 

The court that would most likely try a soldier for an offense 
such as a minor traffic violation would be a SUMMARY/SPECIAL/ 
GENERAL. Underline the correct answer. 

///////////////////////////////////////////////////////////////////////// 

GENERAL SUMMARY 

b. In the previous frame, how did you indicate your overt response? 

////////////////////////////////////////////////////////////////////////// 

In your own words, you should have written that your overt response 
was indicated by underlining the answer. 

c. Now list the three types of military courts in order of increasing 
authority. 

////////////////////////////////////////////////////////////////////////// 

SUMMARY SPECIAL GENERAL 
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c. Why was it possible for you to write the three types of military 
courts in order of increasing authority when the only overt response you 
had made in the program was to underline the two words? 

///////////////////////////////////////////////////////////////////////// 

You should have written an answer similar to this: "The underlining 
of the words forced me to look very carefully at-the content of the frame 
and I had to THINK about trtiat to underline." 

2. This, then, is the basic principle of the discrimination frame. The 
frame will call for you to read some material and then make an overt re
sponse to that raterial, usually in the form of a checkmark, an underline, 
a circle around a correct choice, or a short essay-type answer. To be 
able to make this overt response, you must do a great deal of covert re
sponding. Select the true statements from the following and circle the 
letter(s) of your choice. 

a. Overt behavior is always the moet important. 

b. Covert behavior always precedes over behavior. 

c. Requiring a person to perform stimulates covert behavior which 
will be observed by the programmer in the form of overt behavior. 

d. Making overt responses is the only way a person can learn. 

///////////////////////////////////////////////////////////////////////// 

b and c 

3. You should remember that by forcing the student to use a checkmark or 
seme other response, you are actually forcing him to perform covert be
havior. The discrimination frame makes us of that principle. 

Circle your answer. 

a. The basic principle of the discrimination frame is that it 
requires: 

(1) Little covert and much overt behavior. 
(2) The student, to indicate his overt response by responding 

covertly. 
(3) Much covert and relatively little overt behavior. 
(4) Equal covert and overt behavior. 
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b. In his early experiments, Pavlov, the Russian scientist, stated 
the unconditional response is caused by reflex behavior. Which of the 
following are examples of an unconditioned response? 

(1) Laughing when you hear a funny story. 
(2) Pulling your hand away from a hot stove. 
(3) Tying a shoelace. 
(4) Singing the national anthem. 
(5) Closing your eyes when someone tries to stick their finger 

in one of your eyes. 

////////////////////////////////////////////////////////////////////////// 

2 and 5 

c. Mhat phrase in the preceding frame caused you to respond to (2) 
and (5)? Write your answer in the space below. Refer to the previous 
frame if necessary. 

////////////////////////////////////////////////////////////////////////// 

unconditioned response 

d. Now, state in your own words the purpose of the discrimination 
frame. 

////////////////////////////////////////////////////////////////////////// 

Your answer should hove been similar to the following: "The purpose 
of the discrimination frame is to condition the learner so that he will 
respond to a stimulus first of all with a great deal of covert activity 
and then with owrt activity. 

4. This concludes the rationale of discrimination frames. You are now 
ready to study the parts of the frame. 

STIMULUS PROMPT STIMULUS INSTRUCTION 
STIMULUS DISCRIMINATION CONFIRMATION 
STIMULUS NONDISCRIMINATION 

Continue with the next section. 
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STIMULUS PROMPT 

The first part of the frame la the stimulus prompt, abbreviated (SP). 
He shall refer to it by using that abbreviation. The 6P is the material 
that aids the student in making the correct response. The frame which 
contains the SP must require the student to use the information covertly 
to make the correct response. It may be a statement of fact or an impli
cation that enables the student to make the correct response. 

Study the frame below; then make the required response. 

I Energy that is produced by the movement of matter is called kinetic 
I energy. 
I 
I Select the examples of kinetic energy frcoi this list: 
I 
I 1. A book is lying on a shelf. 
I 
I 2. An automobile is moving down the street. 
I 
I 3. A bicycle is parked in a rack. 

I 4. An aircraft is flying overhead. 
I 
I 5. A chair is under a table. 
I 

a. Circle the SP in the above frame. 

////////////////////////////////////////////////////////////////////////// 

You should have circled this statement: "Biergy that is produced 
by the movement of matter is called kinetic energy." 

b. In your own words, state the purpose of the SP. 

////////////////////////////////////////////////////////////////////////// 

The SP enables the student to make the correct response to the 
frame. 

////////////////////////////////////////////////////////////////////////// 
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( 2 )  and (4) 

NOTE: On the next page you will be writing a stimulus prompt for several 
choices that you will be given. DO NOT write one which requires the stu
dent to merely copy or recognize the answer. Study this example. 

Potential energy is defined as natter that is at rest, but when 
put into motion, could produce energy. Potential energy is de
fined as: 

1. Hatter that is at rest. 

2. Matter that is not at rest. 

3. Matter in motion. 

In the above example, the student is not required to use the information 
covertly; he is nerely required to copy or recognize. 

f. Now write a summary of what you have learned from the poor 
example. 

////////////////////////////////////////////////////////////////////////// 

In your own words you Bhould have stated that when the SP is pre
sented, the student should be required to use covertly to respond. 

g. On the next page is an incomplete discrimination frame. Write 
a stimulus prompt that will enable a Btudent to respond to the 
question. Use a dictionary, if necessary. 
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Circle the numbers of choice* Which of the following are 
herbivorous animals? 

1. Cows 4. Dogs 

2. Seals 5. Deer 

3. Horses 6. Cats 

////////////////////////////////////////////////////////////////////////// 

Herbivorous animals are those which feed on grass and other plants. 

h. Write an SP that will enable the student to respond to the 
question. Use a dictionary, if necessary. 

Circle the numbers of choice, thich of the following are mammals? 

1. Cow 4. Dog 

2. Frog 5. Fish 

3. Chicken 

////////////////////////////////////////////////////////////////////////// 

Mammals are a group of animals, the females of which have 
milk-secreting glands and suckle their young. 
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i. Write an SP for this item that will enable the student to 
to respond correctly. 

Convert the following titnae into military time-telling syston. 

1. 4:00 PM 

2. 6:00 PM 

3. 8:00 PM 

4. 10:00 PM 

////////////////////////////////////////////////////////////////////////// 

To convert PM time, rewrite into a 4-place number and add 1200. 
Example: 3:00 PM beccntes 0300 + 1200 • 1500 hours. 

j. To review what has been said about the SP and the discrimination 
frame/ answer the following questions. 

(1) What is the purpose of the SP? 

(2) How does the discrimination frame make the student apply so 
much covert behavior? 

(3) that is the purpose of the overt response? 
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(4) When 1B the SP presented, and when is it taken away? 

///////////////////////////////////////////////////////////////////////// 

(1) The SP enables the student to make the correct response to the 
frame• 

(2) The discrimination frame forces the student to use the SP 
ocvertly each time he evaluates the correctness of each choice. 

(3) The overt response indicates to the programmer if the student has 
performed the desired behavior. 

(4) The SP is presented in the first frame of the frame sequence and 
is removed in the next frame. It is not presented again. 

STIMULUS DISCRIMINATION 

1. Thus far in this program only the prompting stimulus has been dis
cussed. Another part of a discrimination frame consists of the choices 
between which the Btudent must discriminate. The choices that are the 
items being described in the SP are called Stimulus Discrimination, or 
SDs. Read the following frame and check the choices that are SDs. 

One principle of programmed instruction is called knowledge of 
results. This means that the student is informed as to his pro
gress in the program. Check the situations below where the studen 
is receiving knowledge of results. 

(1) Johnny works a math problem, then is told if his answer is 
correct. 

(2) Bill writes an essay and is not told how well he has written it. 

(3) Mary watches a movie on the parts of a butterfly, then she labels 
a diagram of a butterfly. The teacher passes by and says, "That's very 
good Mary." 

(4) Jim is told that he failed the final exam, but he does not know 
what answers were wrong. 

////////////////////////////////////////////////////////////////////////// 
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( 1 )  and (3) 

NOTE: The SDs are those stimuli that you as a programmer decide the Btu-
dent should accept as being correct. 

2. Below is a prompting stimulus. Some incorrect responses are already 
listed. List the SDs. 

Matter is anything that has weight and occupies space. In the list 
below, check the items that are natter. 

a. 

b. Absolute vacuum. 

c. Moonlight. 

d. Shadows. 

e. 

f. 

////////////////////////////////////////////////////////////////////////// 

Any item that has weî it and occupies space is acceptable. 
For example: rocks, metal, water, tables, chairs, house, 

concrete, glass, etc. 

3. Answer the following questions: 

a. What is an SD? 

b. What is the purpose of the SP? 

c. To what partion of the frame should the student overtly respond? 

////////////////////////////////////////////////////////////////////////// 
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a. An SD is a stimulus that you the programmer decide the student 
should accept as correct. 

b. The SP enables the student to make the correct response to the 
frame. 

c. The student responds overtly to the SDs. 

STIMULUS NONDISCRIMINATION 

You will recall that you have always been presented with INCORRECT as well 
as CORRECT choices. The incorrect choice is a stimulus nondiscrimination. 
We call them "S-Deltas" and indicate them by the symbol "SA ". 

a. Read the frame below and respond according to directions. 

Stiumulus generalisation is defined as making the sane response to 
different stimuli. In the examples below, identify those that are 
situations involving stimulus generalization. Check the SDs and 
circle the S&s. 

(1) A small boy calls every nan "Daddy". 

(2) A small boy calls only his father "Daddy". 

(3) A small boy calls everything with four legs "Doggy' 

(4) A small boy calls his mother "Mommy". 

////////////////////////////////////////////////////////////////////////// 

To answer the frame correctly, you checked (1) and (3) as SDs, 
and circled (2) and (4) as SA s. 
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b. Sometimes the Sft's are called nondiscrlminative stimuli. In this' 
course they shall be called SA 'a. ttie SA 's are used to FORCE the student 
to make a discrimination. Ttiey should be CIOBB enough to the DS's to call 
for a discrimination, but yet not so close as to cause the student to respond 
incorrectly. Read the frame below and respond. 

(1) One kilogram is equal to 2.2046 pounds, ttiere are 1,000 
kilograms in one metric ton. How may pounds are there in a metric ton? 

(a) 2,204.6 

(b) 2,604.2 

<c) 46,022 

(d) 64,022 

(2) What is wrong with the SA 's above? 

The S 's were too easy and did not require the student to use much 
discrimination. (Equivalent response acceptable). 

c. Read the frame below, respond, and answer the question. 

(1) One kilogram is equal to 2.2046 pounds. Ttiere are 1,000 
kilograms in one metric ton. How many pounds are there in a metric ton? 

(a) 2,204.6 

<b) 2,206.6 

(c) 2,246.6 

(d) 2,402.6 
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(2) Did thia frame seem harder to you to answer than the previous 
frame? Why? 

///////////////////////////////////////////////////////////////////////////// 

You should have answered "yes." The SA's were closer to the SD's. 

d. In a discrimination frame, the EA'i control the degree of 
discrimination. Check the statements below which are true. 

(1) If the SA'B are obviously different from the SD's, the 
correct response will be difficult. 

(2) If the S&'e are close to the SD's, the correct response will 
be difficult. 

(3) If the SA's are close to the SD's, the correct response will 
be easy. 

(4) If the sA's are obviously different from the SD's, the 
correct response will be easy. 

///////////////////////////////////////////////////////////////////////////// 

(2) and (4) 

e. Answer the following questions: 

(1) What is the purpose of SA's? 
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(2) What is an SD? 

(3) What is the purpose of the SP? 

(4) What makes a frame more difficult to answer, the quality of the 
SD's or of the S£'s? Why? 

///////////////////////////////////////////////////////////////////////////// 

(1) The S-Deltas are used to "force" the student to make a 
discrimination. 

(2) An SD is a stimulus that you, the programmer, decide the student 
should accept as correct. 

(3) The SP enables the student to make the correct response to the 
frame. 

(4) The S-Deltas. lhe closer the S-Deltas to the SD's, the harder the 
discriminations. 
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Read the frame below and respond. Circle the answer. 

Coin collectors usually determine the value of a coin by it8 age. That 
is to say, the older a coin is, the more valuable it will be. Listed 
below are dates that appear on five coins. Select the coin that a 
collector would believe to be the most valuable. 

(1) 1215 

(2) 1776 

(3) 32 AD 

(4) 54 BC 

(5) 54 AD 

//////////////////////////////////////////////////////////////////////////// 

(3) 

NOTE: Host people would choose the frame answer (4), and according to the SP 
this would be the correct response. But, if you considered it thoughtfully, 
you would see a coin dated 54 BC would be counterfeit and therefore of little 
value. flie SA of 54 BC is really a nonplausible SA's, because it elicits 
the wrong response, and nonplausible SA's should be avoided in programming. 
A plausible SAshould share as many characteristics of an SD as possible, but 
not so close that the student makes the wrong response. You should always 
make the sA's plausible for the discrimination being made, and "tough 
enough" to cause the student to think and covertly reconstruct the SP in his 
mind. 
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g. In the frame below, the SP and SD's are furnished. You are to 
construct the S£'s. 

Any carnivorous bird that lives on prey, having feet with sharp curved 
claws for seizing prey, is a raptorial. Which of the following are 
raptorials? -

(1 ) Vulture 

(2) (Write as S& ) 

(3) Owl 

(4) (Write an SA) 

(5) Hawk 

(6) (Write an S&) 

///////////////////////////////////////////////////////////////////////////// 

Your S&'s should consist or noncarnivorous birds: Example: Finch, 
mockingbird, canary, robin, etc. 
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H. The SA's should outnumber the SD's. In limited cases, it is 
permissible to have a 50/50 ratio. 

Below are the choices for several frames. Circle the frames that haver a 
desirable ratio of SD's and S 's and check those that could be acceptable. 

Frame 1 Frame 2 Frame 3 

a. SD a. SA a. S A 

b. SA b. S A b. SD 

c. SD c. SD c. SA 

d. SD d. S A d. SD 

e. s& 

f. SD 

Frame 4 Frame 5 Frame 6 

a. SD a. SA a. SA 

b. S A b. SD b. S A 

c. S A c. SD c. SD 

d. S A d. SD 

e. SD e. SA 

f. S A 

///////////////////////////////////////////////////////////////////////////// 

Frames 2, 4, and 6 have the desirable ratio of more S£'s than SD's. 
Frame 3 could be acceptable. 
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NOTE: Prior to this frame we have discussed SD's and SA'a as being similar 
but different. In some instances an SD can be an S6 in the same frame. For 
example: Your instructions would be to put a check by the diagrams 
representing a first-class lever, a circle around the second-class levers, 
and underline the third-class levers. In this situation, each diagram would 
be both an SD and S& . An SD for a first-class lever would be an SA for a 
second- and third-class lever; and an SD for a second-class lever would be an 
S^for the first- and third-class levers, etc. 

1. Check the statements below that are true: 

(1) Pig is an SD for biped. 

(2) Pig is an SA for biped. 

(3) Pig is an SA for quadruped 

(4) Pig is an SD for quadruped 

///////////////////////////////////////////////////////////////////////////// 

(1) (2) (3) y (4) 

j. In this frame, only the SP will be written for you. You are to write 
the SD's and S6's. You may need to use the dictionary. 

Any four-footed, hooved, even-toed, and cud-chewing mammal is called 
a ruminant. 

Which of the following are ruminants? 

1 .  

2 .  

3. 

4. 

5. 

6. 
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.',<•///////• ://////.•//////////////////////////////////////////////////////// 

Your SD should be animals that fit the description given in the SP 
such as: cattle, buffalo, bison, goat, deer, antelope, giraffe, 
liana, camel, gnu, gazelle, moose, elk, wapiti, etc. 

Your S-Deltas should be four-footed animals that do not fit the rest 
of the description given in the SP such as: horse, mule, jackass, 
donkey, dog, cat, panther, lion, tiger, cheetah, lynx, badger, etc. 
S-Deltas should have been in the majority. 

STIMULUS INSTRUCTION 

Another part of a discrimination frame is the instructing stimulus. This 
instruction stimulus - SI - tells the student what to do. It should be clear 
and concise. It should also indicate the mode (manner of response) and the 
place for the response. 

a. Which of the following Si's meet all the requirements? Place a 
checkmark in the blank(s) before your choice(s). , 

(1) Indicate whether the animals are omnivorous, carnivorous, or 
herbivorous with an X, Y, and Z respectively. 

(2) Place an 0 before these animals *4iich are omnivorous, a C 
before those which are carnivorous and an H before those which are 
herbivorous. 

(3) Write the word omnivorous, carnivorous, or herbivorous in the 
blank before each choice. 

(4) Which of the following animals are omnivorous, carnivorous, 
or herbivorous? 

///////////////////////////////////////////////////////////////////////////// 

(1) V (2) (3) (4) 
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b. Choices (1), (3), and (4) from the previous frame are repeated here 
for use with the matching item below. 

(1) Indicate whether the animals are omnivorous, carnivorous, or 
herbivorous with an x, Y, or Z respectively. 

(3) Write the word omnivorous, carnivorous, or herbivorous in the 
blank before each choice. 

(4) Which of the following animals are omnivorous, carnivorous, or 
herbivorous? 

Hatch the choices on the left to the statements on the right. Indicate the 
appropriate number or numbers in the blanks. 

Choices Reasons why the Si's are not acceptable 

(1) 1. Does not indicate mode of response. 

(3) 2. Wording is confusing. 

(4) 3. Mode of response will cause student to waste 
time trying to figure what to put down. 

4. Requires too much overt activity. 

5. Does not indicate place for response. 

///////////////////////////////////////////////////////////////////////////// 

(4) 1. (1) and (3) 2. (1) 3. (3) 4. (1) and (4) 5. 

c. Hie following frames were designed to teach the symbols used to 
indicate when discrepancies exist or maintenance is due on aircraft. Write 
an SI for each frame. 

214 



289 

FRAME 1. 

The most serious symbol is the red X. This symbol means that the aircraft is 
unsafe for flight. 

Cockpit light burned-out 

Seat cushion torn. 

Right wing loose. 

Flight controls jammed. 

FRAME 2. 

The red diagonal indicates that a discrepancy exists on the aircraft, but it 
is still safe to fly. 

Intercom syBtem inoperative. 

Brakes burned-out. 

Fuel leaking from wing tank. 

Coffee thermos leaking. 

."/////////////////////////////////////////////////////////////////////////// 

Your Si's are acceptable if they: 

(1) Are clear and concise. 

(2) Indicate the mode of response. 

(3) Indicate the place for the response. 

Suggested SI for Frame 1. 

Place an X in the box(es) by the situation( B )  which would call for the 
red X. 

Suggested SI for frame 2. (Student also applies what was learned in 
Frame 1.) 

Put an X or diagonal, as applicable, in the boxes, next to the situation 
below. 
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d. What is the purpose of the SI? 

e. In your own words, state the requirements for an acceptable SI. 

///////////////////////////////////////////////////////////////////////////// 

The purpose of the SI is to tell the student what to do in responding 
to the given choices* An acceptable SI should: 

(1) Be clear and concise. 

(2) Indicate the mode of response. 

(3) Indicate where to place the response. 

216 



291 

CONFIRMATION 

The last part of a discrimination frame is the confirmation. It may be 
located on the same page; this would require the use of a mask. Preferably 
it will be on the reverse side of the page, at the top of the next frame, or 
on a separate page after the frame. In any event it should be placed so that 
it does not prompt responses to immediate or subsequent frames. 

a. Circle one. llie rule for placement of the confirmation was/was not 
violated in the last frame. (You may look back if necessary.) 

V/////////////////////////////////////////////////////////////////////////// 

Hie rule was not violated if you used the mask as directed. 
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NOTE: The confirmation is given to provide feedback (reinforcement) if he 
needs it. Beginning programmers often complain that students don't even look 
at the confirmations. Often they say, "If he had looked at the confirmation, 
he would have gotten the point I was trying to convey." If the student does 
not grasp the material, there is probably something else wrong with the 
frame. This is an area which will be discussed in more detail later on in 
the course. 

b. As a general rule, an acceptable confirmation should not contain 
material other than the correct answer. Examine the confirmations listed 
below the following frame. 

(1) There are four parts to a basic electrical circuit. Ttiey are a 
power source ('/'/'/'), a lamp ( 0 ), a switch ( - \ ), and a wire which 
connects everything. 

(2) Which of the following diagrams represent circuits with all the 
named parts? Circle the letter(s) before your choice(s). 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

(a) Choices (a) and (b) contain only three parts of the parts of a 
circuit; (b) and (d) are correct. 

(b) Correct response: (b) and (d). 

(c) Choice (a) lacks a power source (battery) and the lamp won't light if 
the switch is closed. Choice (c) has no switch and the lamp can't be turned 
of f. 

(d) Choices (b) and (d) contain the four parts of a circuit. 
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c. Vlhlch of the above confirmations is/are acceptable? Place a 
checkmark in the blank before your choice(s). 

__ 11) (a) and (b) are acceptable. 

(2) (b) and (c) are acceptable. 

(3) (c) and (d) are acceptable. 

(A) (b) and (d) are acceptable. 

I l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  

(1) (2) (3) (4) 

d. In your own words, briefly describe the rule for placement of the 
confirmation. 

e. In your own words, briefly describe the rule for writing acceptable 
confirmations. 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

d. Confirmations are arranged so that they will not prompt responses 
to immediate or subsequent frames. 

e. No material, other than the correct answer, should appear in the 
confirmation, as a general rule. 
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SIGN-OFF 
*Colleague 
Course Manager 

BP-1 

BRANCHING PROGRAMS 

OBJECTIVES: 

Upon completing this text, you will be able to prepare a program of 
instruction using the branching format. 

EXTRA RESOURCES: 

Basically Branching, Rowntree. 
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DISCUSSION: 

Feedback is the life blood of the teaching process. Branching programs 
provide the student the responsibeness of a good teacher, while still 
providing ample feedback. 

Anything we might want to say to a student can be written and presented 
to him on the page of a book. Any diagram or photograph we might want to 
show him can be similarly displayed. When we write a branching program, we 
are, in effect, producing a lemlng sequence that can adapt to a variety of 
students, each with his own peculiar pattern of responses. 

Such a program works like this: We arrange a logical sequence of 
Information, and give it to the student one point at a time. He is given as 
much information as we think he can handle at one time. This may vary from 
one sentence to several paragraphs, but each new unit of information is 
followed by a multiple-choice question. We ask this question and allow the 
student to check his answers against a list of several alternatives. Only 
one of these answers will be correct; the others will represent plausible 
errors which the student could only have reached by following a false trail. 
Thus, the student reads the unit of instruction and then solves a problem, 
makes a judgement, or comes to a decision, according to what we demand in the 
question. If his answer is correct, he is automatically presented with the 
next unit of Information and another question. But the student who chooses 
an incorrect answer is presented with remedial material, specially designed 
to clear up his particular error. 

In the simplest type of program, the student will be returned directly 
from the remedial material to the original question, but this time better 
equipped to answer it. 

SAMPLE BRANCHING PROGRAM 

The following pages are a sequence from an actual branching program. 
Notice that the material presented to the student depends entirely on his 
responses to the questions. He is ot asked to decide what material he needs 
to see; Instead, according to how he handles each unit - the program decides 
what to tell the student next. Work through the entire program. Your 
competency test and self evaluation sheet is built into this program. 
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THE STRUCTURE OF MATTER 

ELEMENTARY PARTICLES: 

Electric current is made up of invisible small particles called electrons. 
Electrons are more than just energy carriers in electric circuits, they are 
elementary particles of matter. Because all electrical effects involve these 
and other elementary particles, it is important that you know something about 
elementary particles and how they fit together. 

All matter is made up of only a few different kinds of elementary particles. 
The list of elementary particles changes from time to time as new discoveries 
are made. More than 30 different kinds of particles have been accounted for 
to date. All of the thousands of different substances known are made up of 
combinations of these few kinds of particles. 

We will deal with only three of the elementary particles; the electron, the 
proton, and the neutron. Using these particles, we can describe the 
structure and behavior of matter in a simplified but essentially accurate 
way, showing how and why electrical effects take place. 

On the basis of what you learned previously, which of the elementary 
particles listed below do you believe is most important in electricity? 

The proton - page 2/11* 

The electron - Page .2 2 7 

The neutron - page Z3Q 

///////////////////////////////////////////////////////////////////////////// 

(from page 228 ) 

Your answer: Silver, copper, and sulfur all have the same kind of atom. 

Your are wrong. Silver, copper, and sulfur are elements. Each element has 
atoms that are unlike the atoms of any other element. Thus, there is a 
different kind of atom for each element. 

In the final analysis, it is the difference between atoms that account for 
the differences between elements. Silver, copper, and sulfur differ from 
each other because their atoms are different. 

Return to page and try the question again. 
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(from page 227 ) 

Your answer: The elementary particles are correctly matched with their 
conditions of charge In this table: 

Proton - Negative charge 
Electron - Positive charge 
Neutron - Neutral (no charge) 

You are wrong: This is a relationship that you simply have to memorize. 
Here is the correct list: 

Proton - Positive charge 
Electron - Negative charge 
Neutron - Neutral (no charge) 

It may be helpful to remember that the first letter of proton is also the 
first letter of positive, which is the charge of a proton. The neutron's 
name is much like its condition of charge (neutral) so there is no problem of 
pairing off those two. The electron is left with the only other possibility, 
a negative charge. 

Return to page 227 and choose the correct answer. 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

(from page 231 ) 

Your answer: The protons in the nucleus of the atom repel the orbital 
electrons. 

Apparently you misunderstood the statements about the forces between charged 
particles. In any case, your answer is wrong. 

An electron has a negative charge; a proton has a positive charge - thus, 
electrons and protons have unlike electric charges. 

The nucleus of an atom contains protons and neutrons, packed closely 
together. In effect, the individual charges of the protons join together to 
form one strong positive charge that belongs to the nucleus as a whole. 

A force acts between the nucleus of an atom and each orbital electron. What 
kind of force - attraction or repulsion? The statements below tell you: 

Like charges repel each other. 

Unlike charges attract each other. 

Return to page 231 and answer the question. 
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(from page 234 

Your answer: Most of the mass of an atom is in the system of orbital 
electrons* 

You have missed something somewhere I 

Let's see whether your answer is plausible* 

An atom consists of a small compact cluster of protons and neutrons called 
the nucleus, plus a system of orbital electrons that surround the nucleus* 
There is normally one orbital electron for each proton in the nucleus. 

Each proton has a mass about 1,840 times as great as the mass of an electron* 
Disregarding the neutrons altogether, the nucleus should out-weigh the 
orbital electrons 1,640 to 1* A neutron also weighs 1,840 times as much as 
an electron and neutrons also belong in the nucleus. Clearly, the greater 
part, by far, of the mass of an atom is in the nucleus. 

Return to page 234- . 

///////////////////////////////////////////////////////////////////////////// 

(from page .222 ) 

Your answer: The proton is the most important elementary particle in 
electricity. 

No, it isn't. It is true, that the proton plays an important part in many 
electrical effects; but there is a particle that plays a far greater part in 
a far greater variety of effects. That particle is the one you learned about 
when you learned about electric current. 

What particle makes up the flow of electric current? What particle is the 
energy carrier in an electrical current? Name the appropriate elementary 
particle and you will have the correct answer. 

Return to page 222 and try again. 
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(from page 2-30 ) 

Your answer: Positively charged particles are located in the nucleus of an 
atom) negatively charged particles orbit around the nucleus. 

You are correct. The positive charge in the nucleus, of course, belong to 
the protons. The negative charges belong to the orbital electrons. (The 
neutrons of the nucleus have nothing to do with the distribution of charge ir 
rhe atom.) 

Typical atom (carbon) 

Protons 
(posit^ 
heavy 

Neutrons/ 
(neutral jT 
heavy) ( 

NUCLEAR PARTICLES 

Ile.c-
_ron 
Ihells 

Electrons 
(negative 
light) 

ORBITING PARTI CUSS 

Figure 1, Elementary partTcles and the atom 

Study Figure 1, before going on. 

Turn to page 240 when you are ready. 

////////////'•'' ''/'////////////////////////////////////////////////////////// 

(from page 2 34 ) 

Your answer: The mass of an atom is about evenly divided between the nucleus 
and the system of orbital electrons. 

You have overlooked something. Let's review the facts of the matter: 

An atom has two parts: A nucleus, which is a compact cluster of protons and 
neutrons at the center of the atom; and a system of orbital electrons which 
surrounds the nucleus. 

The proton and the neutron are relatively heavy particles; the electron h. i 
mass (and weight) only about 1/1,840 as great as that of either one. 
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It should be easy to see where the greater part of the mass of an atom is 
located. It is located where the heavier particles are. 

Return to page 2 34 and try again. 

///////////////////////////////////////////////////////////////////////////// 

(from page 2 2 8 ) 

Your answer: Silver and copper have one kind of atom; sulfur has a different 
kind. 

t#T You are"quite correct. 

Apparently, you recognized that silver and copper share some characteristics 
that sulfur does not have with them. They are metals, while sulfur is 
non-metal. However, silver and copper are not identical in every respect. 
They differ in color, density, hardness, and in other characteristics. Most 
important of all, they differ in the structure of their atoms. 

i 

Each element has its own atomic structure, different from that of any other 
element. No two atoms can be exactly alike unless they are atoms of the same 
element. 

Silver, copper, and sulfur are all elements. Each has its own kind of atom. 

n 
Return to page228 and choose the correct answer. 

///////////////////////////////////////////////////////////////////////////// 

(from page i•x 3 ) 

Your answer: The copper atom should have 29 electrons. 

You are correct. An atom normally have exactly as many electrons as it has 
protons. The copper has 29 protrons, so it should have 29 electrons. 

PROTONS, ELECTRONS, AND NEUTRONS: 

Now that you have the general structure of the atom in mind, let's examine 
the elementary particles of which atoms are made. Each particle has 
properties that are important as far as electricity is concerned. 

The proton and the electron have a property known as electric charge; for 
this reason, they are often called charged particles. Charged particles 
exert electrical forces of attraction or repulsion on each other, following 
natural laws that you will learn about soon. Charged particles also have 
much to do with magnetism. 
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The proton has one kind of electric charge: the electron has a different 
kind. To keep the two kinds of charge straight, we give each a name. The 
charge of a proton is called a postive charge; the charge of an electron is 
called a negative charge. 

The third elementary particle, the neutron, has no electric charge at all. 
As its name suggests, the neutron is electrically neutral; it cannot exert 
electrical forces or be Influenced by them as charged particles can. 

Among them, the proton, the electron, and the neutron exhibit all known 
conditions of electric charge - positive, negative, and neutral. 

Choose the answer in which each elementary particle is correctly matched with 
its condition of charge: 

Proton - Negative charge 
Electron - Positive charge (page 223 ) 
Neutron - Neutral (no charge) 

Proton - Positive charge f 
Electron - Negative charge (page 234 ) 
Neutron - Neutral (no charge) 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I U I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I  

(from page222 ) 

Your answer: The electron is the most important elementary particle in 
electricity. 

You are correct: Electrical current is composed of electrons, which move 
freely through conducting substandes. Protons are seldom free to move, and 
neutrons do not take part in electrical effects. 

ATOMS AND ELEMENTS: 

Protons, electrons, and neutrons combine in various patterns to form atoms. 
At present, 103 fundamentally different kinds of atoms are known. Each basic 
kind of atom has its own characteristics number of elementary particles, 
arranged in a specific pattern. 

A substance made entirely of atoms of the same basic kind is an element. The 
103 elements are the building blocks of which all substances are made. See 
figure 2. 
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ELEMENTARY PARTICLES 
(3 major kinds) 

ATOMS OF ELEMENTS 
(103 basic kinds) 

SUBSTANCES MADE 
OF ATOMS 

Protons © 103 pure elements, one for 
each basic kind of atom. 

Electrons © 

Neutrons Q All other substances: 
Thousands of different com
pounds and mixtures# made 
of combinations of atoms of 
elements. 

Figure 2. All substances are composed of elementary particles. 

Silver, Copper, and sulfur are three different elements. Which of the 
following statements are true? 

Silver, copper, and sulfurfe all have the same kind of atom (page 22 2 ). 

Silver and copper have one ki^d of atom; sulfur has a different kind 
(page 226 )• 

Silver, copper, and sulfur all have different kinds of atoms (page231 ) 

///////////////////////////////////////////////////////////////////////////// 

Your answer: The copper atom should have 3 5 electrons. 

You slipped up somewhere. 

An atom normally has exactly as many electrons a6 it has protons. The 
question stated that a given copper atom has 29 protons and 35 neutrons. 
Then how many elecrons should the atom have? Not 35. 

Return to page 2 3Jand answer the question correctly. 

///////////////////////////////////////////////////////////////////////////// 

Your answer: The protons in the nucleus of the atom attract the orbital 
electrons. 

You are correct. In fact, it is this attraction between the oppositely 

(from page 233 ) 

(from page 2 3) ) 
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charged protons and the electrons that holds the electrons in their orbits. 

The electrons in an atom move about the nucleus at a very high speed. 
Without the electrical force of attraction to hold them in their orbits, the 
electrons would fly off into space. 

You probably are wondering why the nucleus of an atom doesn't fly apart, 
since it contains a number of protons, all with the Bame kind of electric 
charge. Since like charges repel each other, the protons should all be 
pushing each other away. 

However, there are strong nuclear forces that bind together all of the 
protons and neutrons in the nucleus of the atom, in spite of the mutual 
repulsion of the protons. These nuclear forces are not fully understood. 
However, it is known that they are different from and much stronger than any 
electrical, gravitational, or magnetic forces that could exist between the 
particles involved. 

Thus, nuclear forces hold the nucleus of an atom together; electrical forces 
hold the electrons of an atom in their orbits around the nucleus. 

ELECTRICAL FORCES AND CURRENT: 

The electrical forces between charged particles are extremely important in 
electricity and electronics. These forces cuase electric current to flow 
(fig. 3); they give us a means of controlling current in such devices as 
electron tubes and transistors; they account for many of the effects of 
electricity. Let us consider just one example: 

Figure 3. A simple electric circuit 

You should recognize the circuit of figure 3. Let's see what the electrical 
forces between charges have to do with the flow of current in this circuit. 

The dry cell produces a positive (+) electric charge at one of its terminals 
and a negative (-) charge at the other. These charges cause electric current 
to flow through the wires and the lamp. 
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Electric current is a flow of negatively charged electrons. Consider the 
forces that the charges at the terminals of the dry cell will exert upon 
these electrons. In which direction will electrons flow through the wires 
and the lamp? 

Electrons will flow away from the negative terminal and toward the 
positive terminal of the dry cell (page?.t. ). 

Electrons will flow away from the positive terminal and toward the 
negative terminal of the dry cell (page 2 3 9 ) • 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

(from page 177? ) 

Your answer: The neutron is the most important elementary particle in 
electricity. 

Far from it. In electricity, the neutron is the least important of the 
particles listed in the question. You will learn why later. 

The most important of the elementary particles, as far as electricity is 
concerned, is the particle that acts as an energy carrier in an electric 
circuit. Electric current is a flow of such particles. 

You should have no difficulty naming the particle we have described. 

Return to page 2 2 2 and choose the correct answer. 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

(from page 234 ) 

Your answer: Most of the mass of an atom is in the nucleus. 

You are correct. All of the relatively heavy particles of the atom, the 
protons and the neutrons, are located in the nucleus. The orbital electrons 
make up only a small fraction of the total mass of the atom. 

What about the distribution of electric charge in the atom? Choose the 
correct statement below: 

Positively charged particles are located in the nucleus of an atom; 
negatively charged particles orbit around the nucleus (page 226 )« 

Both positively and negatively charged particles are located in the 
nucleus of an atom (page 240 ). 

Negatively charged particles are located in the nucleus of an 
atom; positively charged particles orbit around the nucleus (page235). 
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(from page 3 An ) 

Your answer: A normal atom has equal quantities of positive and negative 
charge. 

You are correct. A carbon atom, for example, has six protons, six electrons 
and six neutrons. It therefore has six positive charges (belonging to the 
protons) and six equal negative charges (belonging to the electrons). The 
neutrons, housing no electrical charge, do not affect the electrical balance. 

FORCES BETWEEN CHARGER PARTICLES: 

Charged particles exert electrical forces upon each other: 

Particles with unlike charges attract each other. Thus, a proton (with a 
positive charge) and an electron (with a negative charge) attract one 
another. 

Particles with like charges repel each other. Thus, two protons (both with 
positive charges ) repel each other. Two electrons (both with negative 
charges) also repel each other (figure 4). 

(£)*0 *© 
A B C  

Figure 4. Forces between charged particles 

Neither of the statements above applied to the neutron. The neutron, which 
has no electric charge at all, is neither attracted nor repelled electrically 
by any kind of particle. 

Electrical forces exist between the charged particles of an atom. Which of 
the following statements correctly describes these forces? 

The protons in the nucleus of the atom repel the orbital electrons (page_ 
7 2 3 .  

The protons in the nucleus of the atom attract the orbital electrons 
(page 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

(from page 22H ) 

Your answer: Silver, copper, and sulfur all have different kinds of atoms. 

You are correct: 103 fundamentally different kinds of atoms are known. 
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Each kind of atom is a different element. 

Each element has characteristics that differ from those of all other 
elements; characteristics that determine whether the element is an electrical 
conductor or a nonconductor, whether it will participate in chemical 
reactions, etc. 

The atoms of the various elements behave differently because, they are put 
together differently. However, there are certain similarities in the 
structures of all atoms. 

CHARACTERISTICS SHARED BY ALL ATOMS: 

All atoms (with one exception, noted below) have the following features in 
common: 

1. Every atom is made up of three kinds of particles: protons, neutrons, 
and electrons. The one exception is the hydrogen atom, which has no 
neutrons. 

2. An atom normally has exactly as many electrons as protons. 

3. Every atom has a central part called the nucleus, which consists of all 
the protons and neutrons of the atom, packed closely together. The nucleus 
of the hydrogen atom consists of a single proton. 

4. The electrons in every atom can be pictured as moving in orbits around 
the nucleus, much as the planets in the solar system move in orbits around 
the sun, with some important differences, to be mentioned later. 

Go to page ? 3 <- . 
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(front page J2 33 ) 

Figure 5 is a schematic representation of a typical atom, that of the element 
fluorine. The nucleus of this atom consists of 9 protons and 10 neutrons, 
bound tightly together. Nine electrons - as many as there are protons - move 
around the nucleus, forming two electron shells. 

Nucleus: 
9 protons 
10 neutrons 

Electron shells 
(total of nine electrons) 

Figure 5. Schematic diagram of a typical atom (fluorine). 

A given atom of copper has 29 protons and 35 neutrons in its nucleus. How 
many electrons would you expect the atom to have? 

The copper atom should have 29 electrons (page 22f> ). 

The copper atom should have 35 electrons (pagejS'fi ). 

The copper atom should have 64 electrons (page 2^fl ). 
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(from page 22 7 ) 

Your answer: The elementary particles are correctly matched with their 
conditions of charge in this table: 

Proton - Positive charge 
Electron - Negative charge 
Neutron - Neutral (no charge) 

You are correct. You will encounter charged particles and the three 
conditions of charge throughout your study of electricity and electronics• 

Besides electric charge, there is another property of elementary particles 
that you should know about: The property of mass. Mass is a measure of the 
quantity of matter in a body. It is mass that gives both weight and inertia 
of matter. We can compare the masses of two bodies by comparing their 
weights. 

The mass of each of the three elementary particles is extremely small: It 
would take more than 5 x 1023 (500,000,000,000,000,000,000,000) protons to 
add up to a mass of 1 gram. Compare thiB to the mass of a penny, which is 
about 2-3/4 grams. 

For our purposes, it is important that you know how the masses of the three 
elementary particles compare with each other. The proton and neutron are 
almost identical in mass. Compared to each of these, however, the electron 
is a flyweight: The electron has a mass (and a weight) about 1/1,840 as 
great as that of the proton or the neutron. 

Since the electron has BO much less mass than the proton and the neutron, it 
is much easier to move - a fact that is important in many electrical 
situations. 

Now recall the locations of the elementary particles in the atom. Which of 
the following statements are true? 

Most of the mass of an atom is in the system of orbital electrons (page_ 
2 2  9 .  

The mass of an atom is about evenly divided between the nucleus and the 
system of orbital electrons (page 226 ). 

Most of the mass of an atom is in the nucleus (page230 ). 
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(from page 2 "id ) 

Your answer: Negatively charged particles are located in the nucleus of an 
•tomi positively charged particles orbit around the nucleus. 

You have the wrong picture. 

An atom is made of three kinds of elementary particles; protons, which are 
positively charged; neutrons, which are neutral; electrons, which are 
negatively charged. 

The nucleus of the atom consists of protons and neutrons. The electrons of 
ar> a ton' orbit around the nucleuB. 

Now put two and two together, decide where in the atom the positive and 
negative particles are, and then return to answer the question you misse' 
page 2JL2* 

. . 7 • . 7,7//////////////////////////////////////////////////////////////./ 

(from page 237 ) 

Your answer: The test charge would be attracted by the atom. 

You are wrong. 

A rcrmal atom has exactly as much negative charge as positive charge, because 
3t has exactly as many electrons as protons. As far as the teBt charge is 
concerned, the positive and negative charges within the atom are located at a 
single point in space. 

The positive test charge would be repelled by the protons of the atom enact;; 
as much as it would be attracted by the electrons. Thus, the positive and 
negative charges within the atom cancel the other effect on the test charge, 
and the charq? .'<-r>ls no net force from the atom. 

Within the atom, of course, the electric charges continue to exert forces on 
each other. 

to page 237 and choose the correct answer. 
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(from page 2 30 

Your answer: Electrons will flow away from the negative terminal and toward 
the positive terminal of the dry cell. 

You are correct. Like charges repel, so the negative electrons and the 
negative terminal repel each other. Unlike charges attract, so the negative 
electrons and the positive terminal attract each other. Both the repulsion 
and the attraction cause the electrons to move in the same direction through 
the wires and the lamp. 

Figure 6. Electron flow in a simple circuit. 

Go to page 2 37 
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(from page 23d 

NEUTRALIZATION OF CHARGES: 

There is one other important characteriatic of electric charges to discuss: 
Equal quantities of unlike charges can neutralize each other. In other 
words, they can cancel out the other long-range effects on other charges. 

A positive and negative electric charge located at some point in space will 
repel or attract a small positive test charge placed an appreciable distance 
away. However, if a positive charge and an equal negative charge are both 
placed very near the same point in space, a test charge placed as before is 
neither attracted nor repelled. The positive and negative charges exert 
equal but opposing forces on the test charge, and the test charge feels no 
resultant force at all (fig. 7). 

j -  - £ - y  

<$n 
Figure 7. Neutralization of charges. 

NOTE: A small positive test charge (bottom of each diagram) is repelled by 
positive charge A or attracted by a negative charge B. Equal positive anrt 
negative charges cancel the other effects on the test charge C. Lines with 
arrows indicate direction of force on a positive test charge. In C, there i 
no force acting on the test charge, though the two unlike charges at the top 
of the diagram attract each other. 

Suppose we replaced the two charges at the top of figure C by a normal atom. 
Would the positive test charge at the bottom or the figure experience a 
force? Choose the correct statement. 

The test charge would be attracted by the atom (page235>. 

The test charge would be repelled by the atom (page2 W. 

The test charge would experience no force from the atom (page2'4 3* 
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(from page233 

Your answer: The copper atom should have 64 electrons. 

You are making things too difficult. There is normally one electron in an 
atom for each proton - it's that simple. Forget about neutrons, the 
electrons seem to. 

The question stated that a particular copper atom has 29 protons and 35 
neutrons. Disregard the neutrons. Supply as many electrons as there are 
protons, and you will have the answer you need. 

Return to page-233 

///////////////////////////////////////////////////////////////////////////// 

(from page 2'AO 

Your answer: A normal atom does not have equal quantities of positive and 
negative charge. 

How did you arrive at this answer? It is wrong. 

Each proton has a given quantity of charge. Each electron has an equal 
quantity of negative charge. In a normal atom, there are exactly as many 
protons as electrons; therefore, there is exactly as much of one kind of 
charge as of the other. 

Return to page^ftd choose the correct answer. 

///////////////////////////////////////////////////////////////////////////// 
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(from page 230) 

Your answer: Electron will flow away from the positive terminal and toward 
the negative terminal of the dry cell. 

No, you have thing backwards. 

What kind of force will exist between the negatively charged terminal of the 
dry cell and the negative electrons in the wire connected to that terminal? 
The charges are like, so the force will be repulsion. Thus, the electrons in 
the wire will tend to move away from the negative terminal of the dry cell 
(ftg. ). 

[ 
< < 

Figure 8 . Electron flow in a simple circuit. 

What kind of force will exist between the positively charged terminal of the 
dry cell and the negative electrons in the wire connected to that terminal? 
The charges are unlike, so the force will be attraction. Electrons will tend 
to move through the wire toward the positive dry cell terminal. 

Thus, there are two forces acting to move electrons through the circuit in 
the same direction. Since the electrical path is complete electrons will 
flow under the influence of these forces. 

Return to page 230 and try again. 
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(from page 225 

He have compared the atom to a miniature solar system. There are important 
differences, one of which is this: The planets are held in their orbits 
around the sun by gravitational forces. The electrons in an atomm are held 
in their orbits around the nucleus by electrical forces. 

ELECTRIC CHARGES WITHIN THE ATOM: 

To give you a picture of the forces that hold the atom together, we need to 
say a few more things about the electric charges of protons and electrons: 

1. Every proton has exactly the same quantity of positive charge as every 
other proton. The charge of one proton is the smallest quantity of positive 
charge that can exist. 

2. Similarly, every electron has exactly the same quantity of negative 
charge as every other electron. 

3. The quantity of positive charge on a proton is the same as the quantity 
of negative charge of an electron. In other words, the charge of a proton 
and the charge of an electron are equal in quantity, though different in 
kind. 

Which of the following statements are correct? 

A normal atom has equal quantities of positive and negative charge (page_ 
7  V l )  •  

A normal atom does not have equal quantities of positive and negative 
charge (page 23f> • 

///////////////////////////////////////////////////////////////////////////// 
(from page23)0 

Your answer: Both positively and negatively charged particles are located in 
the nucleus of an atom. 

You have the wrong idea. 

An atom is composed of three kinds of particles, positively charged proton, 
neutral neutrons, and negatively charged electrons. 

The nucleus of an atom consists of all the protons and all the neutrons in 
the atom. All of the electrons in an atom are in the orbital system 
surrounding the nucleus. 

Now put the facts together, determine where the charge particles are located 
in the atom, and then try the question again. 

"eturn to page 2 36 
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(fron page^ ̂7 

Your answer. The test charge would be repelled by the atom. 

You are wrong. 

A normal atom has exactly as much negative charge as positive charge, because 
it has exactly as many electrons as protons. As far as the text charge is 
concerned, the positive and negative charges within the atom are located at a 
single point in space. 

The positive test charge would be attracted by the electrons of the atom 
exactly as much as it would be repelled by the protons. Thus, the positive 
and negative charges within the atom cancel the others effect on the test 
charge, and the charge feels no net force from the atom. 

Within the atom, of course, the electric charges continue to exert forces on 
each other. 

Return to page 2JRd try again. 
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(from page23F 

Your answer: The test charge would experience no force from the atom. 

You are correct. The normal atom has equal quantities of positive and 
negative charge, since it has an equal number of protons and electrons. 
Thus, the charges in the atom neutralize each other, as far as the test 
charge is concerned. The normal atom is said to be electrically neutral. 

O G> 

6 © 
* c 

Neutralization of charges. 

NOTE: The positive and negative charges at the top of part C could represent 
the charges of the protons and electrons in a normal (neutral) atom. 

Before taking up another topic, we will summarize the material you have 
covered so far. 

Turn to page2 4> 

0 
1 
A 

Figure 9. 
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(from pagetfl|l. 

SUMMARY 

ELEMENTARY PARTICLES: 

Atoms are made of three kinds of elementary particles of matter: 

The proton is relatively heavy having, about 1,840 times as much mass and 
weight as the electron. Each proton has a fixed positive charge. 

The neutron is also relatively heavy, having almost exactly the same mass and 
weight as the proton. The neutron has no electric charge. 

The electron is relatively light, having about 1/1840 as much mass and weight 
as either the proton or the neutron. Each electron has a fixed negative 
charge. 

Typical atom (carbon) 

NUCLEAR PARTICIES 

ORBITING PARTICI£S Electron! 
(negative 
light) 

Neutrons 
(neutral 
heavy) 

Protons 
(positivi 
heavy) Nucleus 

Electron 
shells 

Figure 10. Elementary particles and the atom. 

Turn to page . 24 4 
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(from page24 3) 

STRUCTURE OF THE ATOM: 

An atom has two main parts: 

The nucleus is a compact cluster, consisting of all the protons and neutrons 
in the atom. The nuclear forces. 

The orbiting electrons move around the nucleus at high speed following orbits 
that completely surround the nucleus. Each electron is held in orbit by the 
electrical attraction between itself and the nucleus. 

///////////////////////////////////////////////////////////////////////////// 

FORCES BETWEEN CHARGES: 

Unlike electric charges attract each other (a of fig. 11). Like electric 
charges repel each other (B and C of fig. 11). Particles with no electric 
charge (neutrons) neither attract nor repel any other particles. 

NEUTRALIZATION OF CHARGES: 

Equal amounts of unlike electric charges placed close together can neutralize 
• each other; this is, they can cancel the others effect on a charted particle 
that is located relatively far from the two charges (fig. 12). 

Figure 11. Forces between charged particles. 

Q & © 
Figure 12. Neutralization of charges. 
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a. If you were not familiar with physics, you pro^.bly made some 
mistakes and saw how the program works* If you did not make any errors, 
purposely do so now to see how the program works* 

b. Now you have seen a branching program in action. In sunriary, it 
provides: 

(1) Small units of information. 

(2) Feedback. 

(3) Progression to a higher level or returns him to the basic 
problem automatically. 

(4) Self-pacing. 

(5) An overt and covert action on student's part. 

(6) Standardization of learning. 

(7) Relief of the teacher from meaningless chores, which allows him 
to work with slower students. 

c. The crucial feature is not how we get the student to respond, but 
what we do with the response once we have it. A program with multiple-choice 
questions is not branching unless each separate answer choice leads the 
student to material specially prepared in anticipation of his particular 
answer. 

d. Complete the sample flow chart on the next page. 
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Complete this flow chart by writing in the page numbers. When you have completed this, continue to next 

page* 
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PROGRAM DEVELOPMENT; 

Program development depends chiefly on writing skill* This does not mean 
that all writers are good programmers, or good programmers are professional 
writers. The techniques of good programming can be learned. Good programs 
have readability. This can be achieved in most cases following twelve 
general rules of thumb: 

a. Write like you talk. 

b. Use first person. 

c. Use contractions. 

d. Talk directly to the reader. 

e. Write about facts or things. 

f. Use active words. 

g. Avoid over use of nouns and adjectives. 

h. Use short sentences. 

i. Use short paragraphs. 

j. Use rhetorical questions. 

k. Dramatize. 

1. Use illustrations. 

SENTENCE STRUCTURE: 

Keep your sentences short. Your average sentence length should not exceed 20 
words at the most. 

VERBS; 

Use strong action verbs. Verbs are goin to carry the burden of your program. 
Use verbs that state specifically in clear, concise terms, what action is 
taking place. 

READABILITY: 

The key to readability is short, simple words; short, simple sentences; 
short, simple paragraphs; and strong action verbs. 
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FORMATTING: You are now able to write a branching program, so, perhaps a 
word on format is appropriate* You have worked out a sequence of instruction 
in your mind, having decided what you are going to teach, and in what order; 
the problem is how to write it. Before continuing, read pages 62 to 67 of 
Espich and Williams, "Developing Programmed Instructional Materials." 

Your program should start with the following: 

a. A page telling him the objectives and the kinds of problems should be 
first. 

b. A page giving exact instruction is next. 

PAGES: Prepare the right answer pages first, then prepare the wrong answer 
pages. On completion of developing your program, prepare a flow chart of the 
entire program. There are three main parts to each right answer page: 

a. First, repeat the student's answer to the previous question, together 
with the news that he is correct. 

b. Second, give the next bit of information. This takes up where the 
previous page left off and advances the student one more step. It may be a 
few sentences, or it may be several paragraphs. 

c. Finally, give him a new multiple-choice question, with alternate 
answers and corresponding page numbers. 

There are also three points to each wrong answer page: 

a. Repeat the answer which the student selected and state that it is 
incorrect. 

b. Explain the reasons that the answer is incorrect. 

c. Return the student to the original question for selection of another 
response. (If remedial sub-branches are to be used, this part may be another 
multiple-choice question with new alternate pages. See pages 193 to 196 of 
Rowntree, "Basically Branching," for illustrations of these techniques.) 
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SIGN-OFF 
Colleaou? 
•Coursp Vananer 

METHODS AND MEDIA SELECTION 

MMS-1 

OBJECTIVE: 

Upon completing this module, you should be able to correctly use the 
Types of Learning Chart, Learninq Analysis Worksheet, and Methods and Mef'.ia 
Selection Model to identify which methods and media to use for a oiven set of 
learning objectives. 

DISCUSSION: 

This module is designed to aid you in the selection of methods of 
instruction and appropriate media for a qiven course. Included also, are 
techniques of how to employ instructional strateqies. Knowledge about which 
methods are to be used for a course will areatly help the develoner when he 
is selecting media. Each method used has unique characteristics that can be 
capitalized on when enploying media. 

The following cages consist of a brief definition, limitations, strategy, 
and submethods for all of the major instructional methods. This will serve 
as a good on-the-job reference for you. 

1. Study Assignment• 

a. Factors. The study assignment is a method which may be used for 
either group or self-paced instruction. It is generally a reading as
signment, although it may require response either within or outside of class. 
A study assignment may include problem solving or research. The means by 
which the assignment is presented (book, handout, workbook) beccmes the prim
ary agent. The instructor assumes the supportive role. The student back
ground is significant only in that he must be able to understand the material 
whether it is print or by audio means. 

b. Limitations. Unless detailed checking occurrs, the instructor can 
never be certain whether the student completes his assignment. The success 
of this method may depend upon the intrinsic motivation of each student. 
Motivation can be increased by utilizinq the knowledge learned in study as
signment as soon as the assignment has been completed or at the next class 
period. 

c. Instructional Strategy. 

(1) The objectives of the assignment are presented. 
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(2) A time limit may be imposed. This limit may be stated or 
presented in written form. 

(3) Knowledge gained from a study assignment should be used im
mediately in subsequent classes. 

d. Submethods. 

(1) A lecture in narrative form. 

(2) Practice wherin overt responses are required. 

2. Lecture. 

a. Factors. The lecture method is a carefully prepared presentation of 
knowledge, which does not require students to answer questions or to respond 
in any manner. It may be used in the introduction of a lesson to establish 
motivation; or it can be used to inform students of the expected outcomes of 
learning (i.e., objectives of lesson). The lecture provides prompting cues 
in the form of brief explanations, procedures, directouns, or summaries. A 
lecture delivered by an instructor would be efficient in a group with a high 
student teacher ratio, or .when a great deal of subject matter must be 
presented in a relatively short amount of time. Although the lecture is 
generally considered to be a group method, it may be adapted for individual 
use through the employment of print or of an audio recording mediu, (e.g., 
tape or phonograph. 

b. Limitations. Of the three conditions (stimulus, response, con
firmation) for learning, the lecture provides for stimulus only. Information 
flows in one direction - from the medium (instructor or device) to the stu
dent. The instructor can evaluate neither his teaching nor the student's 
learning during a lecture. Consequently students receive no feedback. 

c. Instructional Strategy. 

(1) An introduction is presented (including a statement of ob
jectives) . 

(2) The information to be covered is presented. 

(3) A summary of the information covered is presented. 

(4) Students are not required to respond during a lecture. 

d. Submethods. None 

3. Demonstrations. 

a. Factors. The demonstration is a method for showing students what to 
do and how to do it. It serves as a model or standard for performing an 
operation or doing a job for which the student has not achieved the basics. 
An instructor may present the demonstration; however, another medium such as 
television may be presenting the agent. A passive method, the demonstration 
orients students to actual equipment prior to operating it. This method may 
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be usen tn teach skills throuqh a variety of menia in qroun or in'hvjrln-'11 
situations. 
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b. Limit~~ions. Careful preparation ann rehearsal is r~uire '1 of t~e 
instructor who presents a ~emonstration. Roth technical comnetencP. ~n r. s~ill 

are re<"luired, si nee the skill shoul~ exceed the expect eo hehavior of t he st 1J 

dent. f.1oreover, the instructor must emplowy the nr inci nl es a pf')l ict'!hl e t n 
visual and aural learning. 

c. Instructional Strategy• 

(1) The de~nstration heqins with an objective. 

(2) Procedures for operating or Flliiintaininq"' piece of e-::uinment t'!r · 
shown to the student(s). 

(3) No resronse is reouiren durinq the demonstration. 

(4) The nemonstration is concluoer'l with a su:nmary wh ich may incl tJ~ r: 

(a) Recapitulation of procedures. 

(b) Safety measures. 

(c) Directions for accamolishina the nrocedures ~emonstraterl. 

(d) Subnethoris. 

( 1) Lecture. 

(2) Practive in the form of resnonse to rJ Uest.ioninq . 

5. Developmental Conference. 

a. Factor ~ . The developmental conference is emp loyeri when stunents h t'!V P 
acquired relat-eri knowle~oe through past experiences (school training , en
viroTh~ent, or job experience). By poolinq the knowlenge and pas t ex~er ience 

of the group, the instructor helps his sturlents to arrive at more clearlv 
stated concepts, principles or procedures. 

b. Limitations. The instructor in a developmental conference must no s 
sess skill in the technique of group dynamics, the ability tn ~irle r'liscu~

sion without appearing dogmatic, and a hiqh rlegree of subject knnwlerlqe 
(ability to discuss all aspects of the subject). Because of the rliscussion 
which can be developed, consinerable amount of time mav he consurnerl wi th,.,ut 
reachino the desired objective. 

c. Instructional Strategy. 

(1) The developmental conference beqins with an introduction an d a 
statement of obj ectives. 

(2) The instn1ctinn asks a rJUestion nesiqnPn tn elicit. a responqp 
relaten to the specific knowledqe being taught. 
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(1) A c;turlP. n i~ callr>rl on to anc;wPr thf' n u<>c;ti nn . 

(4) ThP instructor the n aMplifies the resnonc;e ,, n , • c;h n wc; llo\o: i t 
r-] •: - i i .,~ec; t11e con c ent un-1Pr rlic;cussirm. 

( 5 ) Tl e i n struc-tor r>n c ourages stunent !" t 0 contri' "•t ~ t n '-~ r ~ic;c nc; 

;-i"' . ~ · r epenti~a 2 , 3, a nn 4. 

( 6 ) The dPvelonment.al conference ends wit h '3 c;u Mm,,rv . 

< ~ . Sllbr!'t:!thods . 

( 1) Lecture. 

(2) Study assiqnment (mny he a nrerequisite to t he rlevr>] onment. r~l 

(]} Pract. ic e i n hP form of resnonse to f""!U Pc;tioni n n . 

( 4 } f< O )€' p } a yjTlf J o 

~. Controlled Practica l Exercise. --------· 

a . Fact o rs. This metho~ explains and /or rle!""lo!"lstrntec; !l nrnce~ure or 
o ne ra : ion to a grour of stuclents who then nf>rfo r 111 t he onern ion or s ki ll i n 
U!"l lSo n (step by step) . The controlled practical exercise i s uc;e -1 t o tea ch 
! ' ~c;i c sk ills in bot h groun an ri self-paced situa tions . The instructor may ~£> 

the pri ma ry mediu, in grou p instruction, althouah other me~ i a may he emnlovo~ 

as primary . If other r>rimary merha are used, the instructor is free t o 

eval 111te ann reinfo rce stunent hehavior (makinq t h e instructor sunportive ) . 
The controlled nractical exercise can be used in self-0 acen instruction if a 
t lme- base~ medium (i.e., TV) is usen. 

b. Limitations (For Group). 1\ sufficient numher of tools r~nr'l nronerlv 

functioning equipment is reouiren for each stune nt. Reqr~rrlless of wh ether ~ 

instructo r is used in a nrimary role, assistant or supnort ive instructors r:tr e 
renui re d to nrovide feen b ack to students. 

c . Instructional Strateoy. 

(1) An intronuction which includes the ohjectivec; is nresenten . 

(2) The oneration is demonstrated by the meniu~ . 

(3} Each student does what he has hee n shown . 

(4) The medium confirms what the student has none ann mav as~ 

oue s tions. 

( 5) Steps 2, 3, and 4 are repeaten until the entire oneration as 
:--een completed. 

n. Submethods. 
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(1) Lecture. 

(2) Demons trat ion. 

(3) Conference. 

7. Practice (Coach and Pupil) 

a. Factors. After students have achieved the basics in performing a 
skill, they may be paired so that one plays the role of coach while the other 
is his pupil. Later, the roles are reversed. In this type of situation, the 
instructor assumes a supportive role while maintaining supervision of the 
learning environment. When this method is employed in peer instruction, role 
reversal is not always required. 

b. Limitations. Checks are required to insure that the "coach" does not 
give incorrected information. 

c. Instructional Strategy. 

(1) Directions are provided. 

(2) Students are paired. 

(3) The "coach" observes his "pupil" perform the skill. 

(4) The coach shows the pupil how to improve his skill. 

(5) The instructor listens and observes to ensure that the coach 
provides correct information. 

(6) Students reverse roles. 

(7) Steps 3, 4, 5, and 6 are repeated until the objective has been 
accomplished. 

d. Submethods. 

(1) Lecture. 

(2) Demonstration. 

(3) Conference. 

(4) Role playing. 

8. Practice (Independent). 

a. Factors. This method must be used in self-paced courses. After the 
student has acquired basic knowledges and skills, he may practice these 
independently of other students and of time-based media. The guidance he re
ceives from other media will depend upon his proficiency in performing the 
particular skill. Because coat efficiency precludes a continual 1:1 
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instructor-student ratio, the instructor will often have a secondary role; 
procedural guides, manuals, and workbooks assume the primary role in guiding 
the student. Nevertheless, the instructor must be available to provide as
sistance. 

b. Limitations. Much time and expertise are required to develop 
procedural guides and workbooks. Furthermore, time-based media may be re
quired to support difficult tasks. However, these can be identified only 
after the print has been developed. 

c. Instructional Strategy. 

(1) The instructor ensures that the student has acquired the 
prerequisite knowledges and skills. 

(2) The instructor tells the student what is expected of him and how 
to use the available media. 

(3) The student is provided with procedural guides, manuals, 
workbooks, and necessary equipment. 

(4) The student performs the task, guided by the materials provided 
to him. 

(5) The instructor assists the student as needed, either by using 
the tutorial method or identifying a time-based medium which could provide 
assistance. 

(6) Steps A and 5 are repeated until the task is accomplished. 

d. Submethods. 

(1) Lecture. 

(2) Role Playing. 

(3) Tutoring. 

9. Team Practice. 

a. Factors. Subsequent to engaging in team practice, the students are 
trained in the basic skills and knowledges required by the task. There is a 
group method in which conditions approximate, as closely as possible the 
actual job situation. The instructor assumes a supervisory role. 

b. Limitations. Although they may perform at different levels of 
proficiency within the team exercise, all students will begin and end at the 
same time. Unless the instructor maintains careful supervision, some 
students will not have the opportunity to assume the variety of roles re
quired for developing the desired proficiency. 

c. Instructional Strategy. 

(1) The instructor presents an introduction which includes ob-
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jcctives and ~irections. 

(2) Students are qrou~d into teams an~ given snecific assi~n~~~t~ 
and/or flroblems. 

(3) Each team memher reacts to prohlPms in a manner consic;te:-~t .• ,;it.r 
his role. 

( 4) When all tea.,s have completeri the assiqnl'l~nt ( s), t ht=> i nstr•J~t r-r 
summari2es the activities. 

d. Suhmethods. 

(1) Lecture. 

(2) Conference. 

(3) Demonstration. 

(4) Role Playinq. 

10. CasE> Sturiv. 

a. Factors. The case method is used to teach difficult an~ critical 
knowledges in career-level ca1rses or manaoement workshops. A descrintion o~ 
a complex, real-life problem is presented to the qroup by one or more meri1~ 

(e.q., instructor, printed material, television, etc.). In the nrnr:ess o~ 
solving the preble, the qroup may be required to research. The cast=> st '.l ~': 
method provities simulate<'! nractice in solvino manaqe,.,ent nrnhle,..s. 

b. Limitations. The case study consumes consif1erable tiT"1e in hnt•. nla-

ninq and writing a relev-lnt case. FurtherTOC>re, much class time is rAr'!uir<'·~ 

to analyze the case. The instructor (whether supnortive or rriMarvl l'Tlus~ "f.' 
technically proficient and knowledgeable, an~ must be able to elicit 
participation frorr. all grOUfl members. 

c. Instructional Strategy• 

(1) The case is introduced. 

(2) Study assignments may be qiven. 

(3) The case is presented. 

(4) Students analyze the problem. 

(5) The instructor guides the discussion. 

(6) The students present solutions. 

(7) The instructor discusses possible solutions. 

d. Submethods. 
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Conference. 

(2) Lecture. 

(3) Pole Plavinci. 

(4) Practice. 

11. Incident Process. 

a. Factors. The incident process is a method used to teach fact-findina 
and subsequent decision-makinq in manaqement and career-level courses. A 
less detailed account than the case study, the incident process is a short, 
nonfictional account of an incident which may be used to teach oroups or 
individuals. The most appropriate primary medium for teaching qrouns would 
be the instructor; for individuals, the computer. However, the incident mav 
be presented by print, audio, or audio-motion visual. In this situation, the 
instructor would set as a resource person in a sunportative role. 

b. Limitations. An expert instructor is required to analyze student re
sponses and to answer questions concerninq the case. The instructor "iust 
also he highly trained in techniques necessary to the conduct of the incident 
process. 

c. Instructional Strategy. 

(1) The case is presented. 

(2) The objectives are stated and applicable time limits are expres
sed. 

(3) In groun situations, students may be assigned to teams. 

(4) A student is designated to record Questions and answerw. 

(5) A chairnan for each team may be selected to present team de
cisions. 

(6) Students analyze the case. 

(7) Students ask questions concerninq omitted data which thev feel 
are pertinent to a solution. 

(S) The instructor answers the students' nuestions. 

(9) Steps 7 and 6 are repeated until the students have obtained 
pertinent information, or until time limits have expired. 

(10) The recorder presents information obtained from the instructor. 

(11) Each team arrives at a solution. 

(12) The chairman of each team presents his teams' solution. 
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(13) The instructor summarises the case and includes any material 
which the students did not request and thus did not consider. After he has 
suimnarized the groups decisions, the instructor tells the group the decision 
made in actual incident and the results of that decision. 

Submethods. 

(1) Lecture. 

(2) Case Study. 

(3) Role Playing. 

(4) Study assignment 

(5) Conference. 

12. In-Basket Exercise. 

a. Factors. This method is used to teach managerial knowledge in 
career-level courses. Each student is provided with a series of messages 
similar to those which he might find in his in-basket on the job. The stu
dent is required to make decisions and/or take actions on each message. The 
in-basket exercise is a self-paced method and can be used for training or 
evaluating. 

b. Limitations. An expert is necessary to write the messages and to 
evaluate student responses. Research material must be available when needed. 

c. Instructional Strategy. 

(1) The in-basket exercise is introduced (including objectives). 

(2) The in-basket is presented to the student. 

(3) Confirmation for responses is provided following completion of 
the exercise (unless confirmation is programmed into the exercise). 

(4) A summary of salient points is presented. 

d. Submethods. 

(1) Practice. 

(2) Incident process. 

(3) Role Flaying. 

(4) Lecture. 

(5) Study assignment. 
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13. Role Playing. 

a. Capabilities. This method is used to teach knowledges and attitudes 
to students in group situations. Some basic knowledge or background of the 
ur.it being taught is required of the student a6 he acts out his part. 
vurther, an instructor must assist the students in developing and inter
preting their roles. 

b. Limitations. The instructor must be aware of the subtleties of human 
behavior and be able to point out the interrelationships of roles. The 
method itself is time-consuming and may polarize extreme attitudes. There
fore, precaution must be taken not to cause embarrassment to students. 

c. Instructional Strategy. 

M> The instructor presents the situation. 

(2) The instructor assigns roles. 

(3) The students practice their roles within the constraints placed 
by the instructor. 

(4) The instructor comments as necessary to keep the roles within 
established boundaries. 

(5) Steps 2, 3, and 4 are repeated until the objectives have been 
reached. 

(6) The instructor encourages the students to discuss their feelings 
in specific situations. 

(7) The instructor summarizes salient points. 

d. Submethods. 

(1) Lecture. 

(2) Demonstration. 

(3) Practice. 

(4) Case study. 

(5) Conference. 

14. Tutorial. 

a. Factors. This method is aelf-pacing in that the instructor works 
directly with an individual student. Tutoring may involve exposition (lec
ture), demonstration, questioning (conference), coaching, or guided practice. 
This method would generally be employed when the student does not have the 
sics. The student's reading ability ia not a critical factor. 

> b. Limitations. Tutoring is one of the most demanding types of instruc
tion to conduct. The instructor must have complete mastery of the subject-
matter content and must be skilled in the diagnosis and correction of learn-
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inq difficulties. 

c. Instructional Strategy. 

(1) The instructor identifies the learning problem. 

(2) By observations, questioninq, and listening, the instructor de
termines what the student knows regarding the task he is learninq. 

(3) By exposition, demonstration, coaching and/or guided practice, 
the instructor assists the student to achieve. 

(4) The instructor may recommend another medium to the student. 

(5) As the student repeats the performance, the instructor observer 
while providing: 

(a) Feedback when the student needs reinforcement or 

(b) Stimulus for changing the student's behavior. 

(6) The instructor evaluates the performance and either recommends 
progression, repeat performance, or recycling. 

d. Subnethods. 

(1) Lecture. 

(2) Conference. 

(3) Demonstration. 

(4) Practice. 

(5) Role Playing. 

15. Programmed Instruction. Programmed instruction is a planned sequence of 
experiences which leads to proficiency in terms of stimulus-response re
lationships. This technique may be employed to teach skills or knowledges in 
other methods. Programmed instruction allows the learner to respond at his 
own rte. To the degree that he can control the delivery of the 'sti-iulus an^ 
confirmation information, the student is self-paced. If he uses a text, the 
student can progress as rapidly as he can read and respond. However, if th° 
program is a recorded, audio-visual one (e.g., TV, filmstrips, cassett 
w/visuals), the student may progress within a fixed time basis. 

a. Factors. Programmed instruction is generally employed in self-naced 
learning situations but it may also be employed in qrouD paced instruction. 
When a non-time based medium (print) is used to present a programmed segment 
whjich is preceded by and followed by group instruction, enrichment 
activities or free time should be planned for those students who complete the 
exercise early. 

b. Limitations. Programmers are costly to train and, consequently, few 
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in number. Moreover, media for delivering programmed instruction may be more 
expensive initially than are conventional methods. Since programs must be 
written for the level of the student population, writers must be aware of 
student knowledges and skills. 

c. Instructional Strategy 

(1) The introduction and objectives are stated. 

(2) Directions for the use of programmed instruction are provided. 

(3) The student receives stimulus. 

(4) The student responds to stimulus. 

(5) The student receives confirmation. 

(6) Steps 3, 4, and 5 are continued until the program has been 
completed. 

(7) The program is summarized; and a criterion test may be 
administered. 

Submethods. 

(1) Practice 

(2) Lecture 

(3) Demonstration 

(4) Case study 

(5) Study assignment 
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ABBREVIATIONS 

METHODS 

1. C & P 

2. CPF 

3. CS 

4. D 

5. DC 

6. IC 

7. IE 

8. IP 

Coach and Pupil 9. IPE 

Controlled Practical 10. L 
Exercise 

Case Study 

Demonstration 

Developmental 
Conference 

Instructional 
Conference 

In-Basket Exercise 

Incident Process 

11. PI 

12. RP 

13. SA 

14. T 

15. TP 

16. ( ) 

Independent Practical 
Exercise 

Lect ure 

Proqrammerl Instruction 

Role Playinq 

Study Assignment 

Tutorial 

Team Practice 

Either or Both 

MEDIA 

1. Audio 

2. AO 

3. I 

Actual Object 

Instructor 

4. MV 

5. P 

6. SV 

7. W 

Motion Visual 

Print 

Still Visual 

With 
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TYPES OF LEARNING CHART 

and 

LEARNING ANALYSIS WORKSHEET (LAW) 

The types of Learning Chart is used to identify and categorize the 
specific skills and knowledges to be taught. These came from the 
learning objectives developed in your Phase I analysis. The Chart and 
Worksheet are used in the following manner. 

1. Complete blocks 1, 2, and 3 of the LAW. 

2. In block "A" list the learning objectives to be taught. 

3. Refer to the chart and select the Types of Learning (skills and 
knowledges) required by each learning objective. 

4. List the Types of Learning in block "B" of the LAW. 

5. For each type selected, read horizontally across the chart for 
the alphanumeric designators of Methods and Media classes. 

6. List all of these letters and numerals in block "C" of the LAW. 

7. Using the Methods and Media Selection Model list all Methods 
and Media identified in blocks "D" and "E" respectively. 

8. Make your methods and media selection form the pools 
identified. Criteria for these decisions can be found in the last 
pages of this module. 

9. Write your selections in blocks "5" and "6" of the LAW. 
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TYPES OF LEASHING 

CHART 

METHODS MEDIA 
TYPE OF LEARNING CLASS CLASS 

SKILLS 

1. EECISIOW - Selecting a course of action IV A 

2. EVALUATION - Making value judgements VI F 

3. DIAGNOSIS - Using cues to Identify solutions I B 

• . INSPECTIONS - Checking against otandarda III E 

5. MANIPULATION - Manual Involvement V F 

KNOWLEDGES 

6. PROCEDURE - How to proceed I B 

1' PRINCIPLE or THEORY - Why, how, or when I B 

8. OPERATION - How aoaethlng functions II D 

9. ORGANIZATION - Chain of parts I B 

10. CONSTRUCTION - Make up of things I C 

11. IDENTIFICATION - Name and location I C_ 

12. FACT - A rule, definition, or equation I A 
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LEARNING ANALYSIS WORKSHEET 

(LAW) 

1. Agency 

2. Course 

3. Unit 

4. Instructional Strategy Code 

5. Methods Selected 

6. Media Selected 

LEARNING 
OBJECTIVES 

(A) 

TYPE OF 
LEARNING 

(B) 

METHODS & 
MEDIA CLASS 

(C) 

METHODS 
POOL 
(D) 

MEDIA 
POOL 
(E) 

SELECTION Jl STIFICATION 

• 
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HOW TO USE THE METHODS AND MEDIA 

SELECTION MODEL 

This model has been specially designed to guide the developer of 
instruction in his selection of vftiich methods and media to use for a 
given unit. It is to be used in conjunction with the Learning Analysis 
Worksheet and the Types of Learning Chart. 

Here's how to use it -

1. Across the top center of the Model is a list of the methods and 
media used, as well as their abbreviations. 

2. In the upper left hand block, "Instructional Strategy", answer 
the following questions using a "1" for "Yes" and a "0" for "No". 
Write your answers, which will form your Instructional Strategy Code in 
block "4" of the LAW. t 

QUESTIONS: 

A. Could the instruction be self-paced? 

B. Is the student expected to have a background in the subject? 

C. Is an instructor required to be present for learning to take place? 

D. Will the instruction require the student to make active responses? 

E. Will the students be able to read and understand as well as they 
could hear and understand? 

3. Find the line in the left hand column of the Model that matches 
the Code you just constructed. This will then be the only horizontal 
line on the model you will use. 

4. Using the numerals and letters you wrote in block "C" of your 
LAW, read horizontally across the Code line. Write each of the methods 
and media identified in blocks "D" amd "E", respectively, of your LAW. 

EXAMPLE: 

1. By answering the questions in the upper left-hand corner of the 
Model you have constructed an Instructional Strategy Code of "00101". 

2. Reading down, you find that Code, six lines down. This is now the 
horizontal line you will use. 
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3. Fran block "C" of your LAW, you transfer the numerals and letters 
listed to the horizontal line of your Code on the Model. For example 
we will say that you had the following - "II, IV, A, and D". 

4. Reading horizontally, you will find the following: 

Methods 

II = D (Demonstration) 

IV = L (Lecture) 

Media 

A = I w/P (instructor with print) 

D = I w/AO&P (instructor with actual object and print) 

5. These answers are now written in blocks "D" and "E" respectively, 
of your IAW, and become the pools from which you make your final se
lections for use. (If you have any questions see a course manager) 
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METHODS AND MEDIA SELECTION MODEL 

INSTRUCTIONAL C&P COACH AND PUPIL IPE INDEPENDENT PRACTICE . EXERCISE A AUDIO 

STRATEGY CPE CONTROLLED PRACTICAL EXERCISE L LECTURE AO ACTUAL OBJECT 

I- YES 0 - NO CS CASE STUDY PI PROGRAMED INSTRUCTION I INSTRUCTOR 
c- D DEMONSTRATION RP ROLE PLAYING MV MOTION VTFUAL 

• 
5 

o DC DEVELOPMENTAL CONFERENCE SA STUDY ASSIGNMENT P PRINT 
• 
f 

<M 
H 

p, U 
2 

g • IC INSTRUCTIONAL CONFERENCE T TUTORIAL SV STILL VISUAL • 
f 

<M 
H 

ee 
U 
2 
8 

tc IE IN-BASKET EXERCISE TP TEAM PRACTICE W WITH 

• 
f 

<M 
H o A a as IP INCIDENT PROCESS ( ) EITHER OR BOTH 
tn a M OC to METHODS MEDIA 

I II III IV V VI A B C D E F 
0 0 0 0 0 L D D L D D A A v/AO&SV A v/SV A v/MV A v/AO&SV A w/MV 
0 0 0 0 1 SA D D SA D D P P v/AO&SV P v/SV P v/MV P v/AO&SV P w/MV 
0 0 0 1 0 CPE CPE CPE CPE CPE CPE A A v/AO&SV A v/SV A v/MV A v/AO&SV A w/AO&MV 
0 0 0 1 1 (PI) (PI) CPE (PI) CPE (PI P P v/AO&SV P v/SV P v/MV P v/AO&SV P w/AO&MV 
0 0 1 0 0 L D D L D D I I v/AO I v/SV I v/AO I v/AO I w/AO 
0 0 1 0 1 L D D L D D I v/P I v/AO&P I v/SV&P I v/AO&? I v/AO&P I w/AO&P 
0 0 1 1 0 IC C.D CPE IC CPE IC .D I I v/AO I v/SV I v/AO I v/AO I w/AO 
0 0 1 1 1 IC C.D CPE IC CPE CPE I v/P I v/AO&P I v/SV&P I v/AO&P I v/AO&P 1 w/AO&P 
0 1 0 0 0 L L L L L L A A v/SV A A v/SV A v/SV A w/SV 
0 1 0 0 1 SA SA SA SA SA SA P P v/SV P P v/SV P v/SV P w/SV 
0 I 0 X 0 PE PE C&P PE C&P CS A A v/SV A A v/SV A v/AO A w/SV 
0 1 0 1 1 CPI) (PI) PE.TP CS TP CS P P v/SV P P v/SV P v/AO P w/SV 
0 1 1 0 0 L L L L D L I I v/SV I I v/SV I v/SV I w/AO 
0 1 1 0 1 L L L L D I I v/P I v/SV&P I w/P I v/SV&P I w/SV&P I w/AO&P 
0 1 1 1 0 DC DC CPE DC CPE DC I I v/SV I I v/SV I v/AO I w/AO 
0 i 1 1 I DC DC CPE IP CPE RP I v/P I v/SV&P I v/P I v/SV&P I v/AO&P I w/AO&P 
I 0 0 0 0 L D D L D D A A v/AO&SV A v/SV A v/MV A v/AO&SV A w/MV 
1 0 0 0 1 SA D SA SA D D P P v/AO&SV P w/SV P v/MV P v/AO&SV P w/MV 
I 0 0 1 0 IPE IPE PI IPE PI PI A A v/AO&SV A w'/SV A w/MV A w/AO&SV A w/AO&MV 
1 0 0 1 1 (PI) (PI) (PE) (PI) (PE) PI(IE) P P v/AO&SV P v/SV P v/MV P v/AO&SV P w/AO&MV 
1 0 1 0 0 L D D L D D I I v/AO I w/SV I w/AO I w/AO I w/AO 
I 0 1 0 1 L D D L D D I w/P I v/AO&P I w/SV&P I v/AO&P I v/AOSP I w/AO&P 
1 0 1 1 0 T T T T T T I I w/AO I v/SV I w/AO I w/AO I w/AO 
1 0 1 1 1 T T T T T IP I v/P I v/AO&P I w/SV&P I w/AO&P I w/AO&P I w/AO&P 
1 1 0 0 0 L L L L L L A A v/SV A A w/SV A w/SV A w/SV 
1 1 0 0 1 SA SA SA SA SA SA P P v/SV P P v/SV P w/SV P w/SV 
1 1 0 1 0 IPE IPE IPE PI IPE PI A A v/SV A A v/SV A w/AO A w/AO 

* 1 1 0 1 1 (PI) (PI) IPE IP&IE IPE PI P P v/SV P P v/SV P w/AO P w/AO 
1 1 1 0 0 L L L L L L I I v/SV I I v/SV I w/SV I w/SV 
1 1 1 0 I L L L L L L I v/P I v/SV&P I v/P I v/SV&P I v/SV&P I w/SV&P 
I 1 1 1 0 T T T T T T I I v/SV I I v/AO I w/AO I w/AO 
1 I 1 1 1 T T T IP T T I v/P I v/SV&P I v/P I v/AO&P I v/AO&P I w/AO&P 



CONSIDERATIONS 
for 

MEDIA SELECTION/REVIEW 

Skills listed in Learning Objectives 

Method of Instruction. 

Target population. 

Facilities for instruction. 

Environment for the instruction. 

Class size. 

Skill level to be taught. 

Complexity of subject. 

Cost effectiveness. 

Availability of medium. 

Operation of medium. 

Requirements for student response. 

Is scale representation essential? 

Criticality of accurate job performance. 

Color or black and white. 

Group or individual training. 

Is medium to be consumable? 

Special testing requirements. 

Hov often will medium be used? 

Volume to be produced. 

1s motion required? 

Film or TV. 
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3^3 

MMS-l 

COMPETENCY TEST: For the following learning objective, complete the 
LAW in your nodule- Use the Types of Learning Chart and the Methods 
and Media Selection Model. Justify your selections to a Course 
Manager. 

Learning OBJECTIVES: 

1. State the procedure for jacking uo a 1/4 ton pickup truck. 

2. Be able to jack-up a 1/4 ton pickup truck. 

NOTE: This is dangerous. Supervise students closely. Do not self-
pace. Level of students is very low. 

Agency - "DBR-01" 
Course - "00J" 
Unit - 26B 

MMS-l 
SELF-EVALUATION SHEET 

! LEARNING ANALYSIS WORKSHEET 

1 LAW 

1 
1 1* Aqencv DBR-01 4» 
1 

Instructional Strategy Code 00111 

1 2. Course 00-J 5. Methods Selected IC w/CPE 

i 
1 3. Unit 26B 6. Media Selected I w/AO&P 
1 
1 
I A B 
1 

C D E 

1 
I 1. State the Procedure I - B IC I w/AO&P 
I procedure 
1 
| 2. Jack up Manipulation 

1 

V - F CPE I w/AO&P 

1 
1 Selection Justification: Write out your reasons for selection: 
1 
1 
1 
1 
1 
1 1 
1 
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SIGN-OFF 
Colleague 
^Course Manager 

V-l 

VALIDATION 

OBJECTIVES: 

When you have completed this text, you will be able to: 

1. Explain in your own words the steps required to prepare for program 
testing. 

2. Explain in your own words the steps of the individual tryout 
reception. 

3. Identify from a list of procedures: 

a. Actual tryouts procedures. 

b. Post-tryout procedures 

c. Use of tryout results. 

EXTRA RESOURCES: 

None. 
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NOTE: This text is designed so you will go through it step by step. Each 
frame or step of instruction is Resigned to teach you a small bit of 
information. Confirmation for each step is given immediately below 
the slashes (////////). You should slide a mask (piece of paper) down 
the page until the slashes are barely exposed. You will note that the 
possible choices are not phrased exactly as the statements in the 
preceding programmed textB. Bach question requires you to analyze 
what has been said to select the correct answer. Read the information 
and respond as you are directed. "ttien, slide the mask downward and 
confirm your response. Do not proceed until you have correctly re
sponded. If you required assistance, see your Instructor. You will 
note that your Competency Test and Self Evaluation Sheet are included 
in the program. 

DISCUSSION: 

There is nothing complicated about the administration of program testing; 
however, there are some important aspects of program testing of which you 
need to be made aware. Your ability to properly test programmed material 
will be a tremendous aid to you when it comes time to analyze your program 
results and make revisions. Developmental testing is divided into three 
phases: 

1. Individual tryout (one to one testing). 

2. Group tryout (small group testing). 

3. Operational tryout (field testing). 
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INDIVIDUAL TRYOUT 

The individual tryout phase Is conducted orally by the programmer to tryout 
any portion of his program. It may be a particular frame, a frame sequence 
or two, or possibly a first draft of the completed package. You should try 
out your programs on at least six below average or average students. The 
purpose of the individual tryout is to help you in detecting weakness that 
yru may have overlooked. It gives you a chance to meet students from the 
target population and find out if you are writing to their level. It doe's 
not tell you how effective the program is. 

a. Circle the number corresponding to the phrase which correctly 
completes the sentence. In the individual tryout phase, the programmer: 

(1) selects the best available students of the target group. 

(2) evaluates the student's knowledge of the subject area. 

(3) evaluates how well the program prepares the student. 

(4) attempts to eliminate as many program inadequacies as possible. 

b. Read the statements below concerning individual tryout and indicate 
those that are true with a "T" and those that are false with an "F". The 
individual tryout: 

(1) is conducted by the programmer. 

(2) must meet the program effectiveness standard. 

(3) is limited to six students. 

(4) indicates areas of weakness. 

(5) is conducted by having student give his answer orally. 

///////////////////////////////////////////////////////////////////////////// 

a. (4) 

b. T (1) F (2) F (3) T (4) T (5) 
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GROUP TRYOtrr 

1. ttte second phase of developmental testing is group tryout. *niis phase is 
also conducted by you, the programmer. This may be your first chance to test 
the complete program. At this stage of testing you are concerned with the 
level of success your program obtains. 

a. You should try out your program on a minimum of five average 
students, repeating the tryout as often as necessary to reach the achievement 
standards set for the program. 

b. There should be no personal contact between you and the students once 
they have actually started work on the program. During orientation it should 
be impressed upon the students that they should consider the program as 
though it were a regular part of their course, but that it is a draft 
program, still in the developmental stage, and that it is the program that is 
being tested, not them. 

c. After the orientation, you must administer a pretest to determine the 
students' knowledge of the area before taking the program. This provides a 
basis for determining what the students actually gain from the program. 

d. When instructing the students in the mechanics of the program, ask 
them to mark those areas which were difficult to understand or respond to 
correctly. 

2. Complete the exercise below. 

a. Circle the number corresponding to the phrase which correctly 
completes the sentence. In the group tryout phase, the programmer: 

(1) selects the best available students of the target group. 

(2) evaluates the students. 

(3) evaluates how well the program prepared the student. 

(4) assists the students with difficult frames. 

2 7 3  



<?LZ 

(.?) 1 (£) I. (Z) J. (I) J 

/////////////////////////////////////////////////////////////////////Z//////, 

•iticB3933u sf dnojb am jo ^sa^aad v (t?) 

•aauiuiBj6oJd am Aq pa^onpuoo sx (c) 

•ssauaAT^oaj^a uip.i6o.id JOJ ^as spjvpuc^s :»aaui ^snui ino^aj, (J) 

•s^uapn-^s 3atj oi pa^rurii si (i) 

•asxej ao anj} aae aĵ 
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OPERATIONAL TRYOUT 

1. Our third and final phase of testing is the operational tryout. At this 
point you are ready to tryout the complete program in the actual training 
situation. Before, in trying out your program, you conducted the tryout 
session; however, in the operational tryout, it is Important that the course 
personnel conduct the tryout. This will give your program the real "acid 
test" to see if it can stand alone. In your previous tryouts you may have 
given more assistance than you realize. If this were the case, it will 
probably show up in the operational tryout. Remember, before turning the 
program over for tryout, you must carefully orient the course personnel on 
programmed instruction and why the operational test is necessary. You must 
also elicit their cooperation In the test. You should insure that in every 
tryout the student gets the same directions. Establish whatever data you 
wish to gather before tryout and make sure the course personnel are aware of 
the data needed. 

a. As with the group tryout, all students must be pretested. You are 
not interested in whether the student can get through the material, but In 
how well the program accomplishes its purpose. 

b. It is important that the students do not consider themselves to be 
part of an experiment, since this might influence their attitude toward the 
program and invalidate the test results. As near as possible normal 
conditions should be maintained. 

c. A minimum of classes is required for this tryout. This should 
offer a sufficient number to validate the program in the actual course 
situation. Once the validation is achieved, revisions are made, if 
necessary; and if the course accepts the program, it is ready to be 
reproduced in quantity. 
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2. Complete the exercise below. 

a. Circle the number corresponding to the phrase which correctly 
completes the sentence. In the field tryout phase, the programmer: 

(1) validates reliability of program performance. 

(2) determines desired data based on tryout results. 

(3) Insures that students know this is a draft program. 

(4) validates on the basis of one tryout. 

I l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l  

(1) 

b. Indicate which of the Items below are true and which are false. 

(1) It is conducted by course personnel. 

(2) It should be conducted in a training situation similar to the 
actual one. 

(3) Operational tryouts may be waived if group tryouts are 
successful. 

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /  

T (1) _T_ (2) _F_ (3) 

c. List the three phases of developmental testing. 

(1) 

(2) 

(3) 
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'.•/////////////////////////////////////////////////////////////////////////// 

(1) Individual tryout. 

(2) Group tryout. 

(3) Operational tryout. 

2 7 7  



INDIVIDUAL TRYOOT 

1. Let us now turn our attention to the task of conducting your own 
individual tryout. We want you to take some very definite steps in preparing 
for the program tryout. 

a. First, be sure your program is self-supporting and therefore includes 
directions on how to use it. 

b. Second, prepare a pretest of the material to determine the entry 
level of your tryout students. 

c. Third, prepare a tryout data history sheet to record the student's 
education, age, pertinent background, military experience, and any pertinent 
test scores, i.e., AFQT, ACB. Leave space to record the student's problem 
areas concerning the tryout and what revisions were made. This data history 
summary should include as must information as you feel is needed. 

d. Fourth, make a list of questions to ask the' student when he finishes 
your program. There is not any set number of questions to ask nor are there 
any certain types to ask. Ask questions based upon the criterion objectives 
of your program. 
i 
2. Summarize what steps you should take prior to program tryout. Write your 
answers below. 

a. 

b. 

c. 

d. 

///////////////////////////////////////////////////////////////////////////// 

Your answers should include these four steps. 

a. Self-supporting c. Data sheet 

b. Pretest d. Questions 
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INDIVIDUAL TRYOOT PROCEDURES 

1. Having considered the preparation for testing, continue now with the 
reception of the student. As in getting a new worker, the reception of the 
student is most important. There are some basic rules you need to follow. I 
am sure you are already familiar with these, but for a quick refresher, let 
us review them. 

a. Put the student at ease. 

b. Briefly explain what programmed instruction is. 

c. Explain that this is a tryout, not a test. 

d. Elicit the student's cooperation in trying out the program. 

e. Explain what you will be doing during the tryout session (i.e., 
taking notes). 

f. If prior knowledge is required to try out your program, either give 
him the information to read or summarize the previously covered material. 

2. Summarize in your own words how to handle the student reception. 

///////////////////////////////////////////////////////////////////////////// 

Your answer should include all the points in the step above. 
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3. Once you have established the necessary rapport with the student, you are 
ready to begin the actual tryout. 

a. First, administer your pretest to the student. Next, administer your 
program or frame sequence. Finally, administer the criterion examination. 
In some cases this may be your terminal exercises. There are a few points 
you should keep in mind during the tryout. 

(1) Record the student's starting and finishing time. 

(2) Observe and make notes of student questions, problem areas, long 
hesitations, facial expressions, etc. 

(3) You may answer questions about the program but DO NOT explain the 
material being presented. Tie program should stand alone. 

b. Your next step is the post-tryout interview. Ttiis is the time to 
review areas which gave the student trouble. Ask the student for comments 
on: 

(1) Terminology. 

( 2 )  Sequencing. 

(3) Difficult areas. 

(4) Wording of frames. 

(5) YOUR OBSERVATIONS. 

c. After gathering all the data you need from the tryout and post-tryout 
interview, you may now use the tryout results and observations to revise your 
program. Below are some suggested areas to consider. 

(1) Hake a comparison of the criterion examination errors and 
terminal exercise errors. 

(2) Pinpoint areas that need revision and/or additional frames. We 
suggest writing your first draft program "thin." Take large steps, add as 
needed or proven by the tryout. 

(3) Determine the need for practice or review-type frames. 

(4) Resequence the program, if needed. 

When you reach this point, report to your instructor for further instructions 
on how to proceed with your actual tryout. 

2 8 0  



SIGN-OFF 
Colleague 

•Course Manager 

DEV-1 

DEVELOPMENT 

OBJECTIVES; 

Upon completing this module of instruction, you will be able to develop 
and write a one-hour unit of self-paced instruction, as well as, com
plete two individual try-out validations. 

EXTRA RESOURCES; 

1. Phase I, ISD 

2. Phase II, ISD 

3. Phase III, ISD 

4. Instruction Module development. Participant Manual, Mager. 

DISCUSSION; 

This module is designed to give you the chance to practice all of the 
skills you've acquired up to this point. If at any time during the 
module you become lost or confused, refer back to the appropriate 
module, or see a course manager. You should now be ready to begin. 
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DEV-1 

COMPETENCY TEST 

Using the materials you designed in Phase I and Phase II, or anything 
you choose, develop and write a complete unit of self-paced instruc
tion. (Unit should be comparable to a one-hour of platform instruc
tion) You may write your instruction in any of the following formats: 

Criterion Referenced Instruction 

Programmed Instruction 

Information Mapping 

Once you've written your instruction, see a course manager to set up at 
least two individual try-out validations. At that time, the course 
manager will also check your work.. 
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