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ABSTRACT 

Instructional Systems Development is a comprehensive method 

for the analysis, design, development, implementation, and evaluation 

of training. I t  was produced for the United States Army in 1975 by 

Florida State University. Since that t ime, i t  has been the Army's 

goal to develop all  of i ts training using this format. This has become 

increasingly diff icult in the case of the U.S. Army Intell igence Center 

and School, because more and more of i ts instruction is being developed 

by civil ian contractors. Contract completion dates must continually 

be extended while contractors train their personnel in the policies 

and procedures of Instructional Systems Development. Additionally, 

these delays then serve to increase contract costs. 

This study was conducted to ameliorate this performance 

discrepancy by providing a framework for the development of an 

Instructional Systems Development course for contractors. Both the 

analysis and design procedures accomplished in this effort were 

performed using the methods discussed in the actual Instructional 

Systems Development process. Thus, an instructional course would be 

developed through the use of the methods i t  would be teaching. 

The analysis portion of the study includes a comprehensive 

major and subordinate task l ist.  This compilation identif ies the 

twelve major tasks a contractor must perform in order to develop 

training materials according to the Instructional Systems Development 

process. These are: 
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1. Perform behavior analysis. 

2. Perform analyses procedures. 

3. Select tasks for training. 

k .  Perform all  procedures in developing objectives. 

5 .  Assess existing training materials. 

6.  Design and develop all  tests. 

7. Perform all  sequencing procedures. 

8. Develop job aids. 

9. Select delivery methodologies. 

10. Develop course procedures and control documents. 

11. Write al l  training materials. 

12. Validate all  training materials. 

Each task has been analyzed to determine the skil ls and knowledges 

required for i ts satisfactory performance. Thus, the results of the 

analysis portion of the study are a complete task l isting and a compi

lation of all  required skil ls and knowledges. 

The design portion of the study concentrates on the pyramiding 

of all  of these identif ied skil ls and knowledges. Pyramiding is a 

process whereby skil ls and knowledges are displayed in the hierarchical 

order in which they must be learned. They also provide valuable data 

for use in the development of instructional maps, detail ing the 

sequences in which students may progress through the course. The 

f inal section of the study involves using the information generated in 

each pyramid to develop complete performance objectives. These objec

tives provide the framework around which the actual course is to be 

developed. 
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The f inal products of the study are the competency tests con

structed for each of the performance objectives. The development of 

the tests at this point in the process ensures that only the objectives 

are tested and not any extraneous material that might be included by 

either a course writer or an instructor. 

Thus, the parameters for a course for contractors working 

with the United States Army Intell igence Center and School have been 

defined. These parameters represent the instructional framework 

for the construction of an Instructional Systems Development course. 



CHAPTER I  

THE PROBLEM 

Introduction 

For a number of years, the United States Army was confronted 

with the question of how to develop and conduct training to ensure that 

al l  skil ls necessary to perform a particular job were identif ied and 

presented to the probable learners in such a way as to generally ensure 

thei r  success. 

Historically, the U.S. military agencies have had to take 

products of our educational systems and uti l ize those people in the 

defense of the nation. Those products came from different school sys

tems, were exposed to a variety of teaching methods, and all  performed 

at various levels of efficiency. Usually the Army had to draw from a 

lower academic level because the draft frequently excused higher 

academic performers through deferments for schooling, teaching, or 

defense-related employment. This process generally left the Army with 

students who graduated from high school as well  as a significant number 

of non-high school graduates. To take these people and train them to 

run more and more sophisticated defense machinery proved an extreme 

challenge to military and polit ical leaders (Smith, 1965). 

By securing the services of leading academic institutions and 

relying heavily on the education leaders working for the Army, the 

f irst efforts in performance training began to surface. This occurence 

led to the in-depth examination of performance objectives. Although 

1  
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the init ial efforts were somewhat fragmented, the idea of "need-to-

know" training related directly to job performance had been raised and 

addressed. In the early sixties the Army began to examine performance 

training through objective delineation as stated by Mager (1962) and 

Ammerman and Melching (1966). This move had a significant effect on 

military training and resulted in the streamlining of considerable 

amounts of training material.  The Army began to realize that soldiers 

had to have better training and that training for insignificant job 

requirements was t ime that could have been better spent training the 

soldier to perform duties of a primary nature. 

By the early seventies, the Army had moved toward a process 

known as systems engineering, which was formalized by the U.S. Army 

Intell igence Center and School (USAICS) in 1975 in Systems Engineering, 

which wil l  hereafter be referred to as USAICS Reg. 350-300-1. Systems 

engineering, the forerunner of Instructional Systems Development ( ISD), 

used the concept of the systematic approach to the determination of 

what was to be taught the soldier. The problem with early performance 

training was the inconsistency in determining what a soldier should 

know for his worldwide mission. Most early performance programs were 

written in objective terms, but the objective was usually what someone 

considered to be necessary based upon previous experiences and assign

ments. Consider for a moment the problem of one agency teaching a 

soldier to perform maintenance on a truck in Alaska whereas another 

teaches a soldier to work on one in a tropical environment. With 

l imited control over where each soldier is to be assigned, due to 

changing world requirements, one might f ind the soldier trained for the 



tropics being actually assigned to Alaska. In an attempt to compensate 

for this problem, the training objectives were virtually changed every 

time a lesson writer incorporated his personal interpretation in his 

work. Systems engineering was implemented by the U.S. Army to cure 

this problem of "fluctuating objectives." 

Systems engineering involved the examination of tasks to be 

taught, and although the subject-matter expert (SME) interview remained 

a crit ical part of task gathering, i t  was not the only method whereby 

a task l ist was produced. The move to a systems-analyzed approach to 

training was directed by the Continental Army Command and was to be 

implemented by al l  Army schools. This process, as directed, required 

the performance of the following seven steps (USAICS Reg. 350-100-1): 

1. Job analysis. 

2. Selection of.tasks for training. 

3. Training analysis. 

k.  Preparation for training 

5. Development of testing materials. 

6.  Conduct of training. 

7. Training quality control.  

The f irst step required identif ication of the job, development 

of a task l ist,  and the validation of the task l ist.  Steps for deter

mining the task l ist were left somewhat to the interpretation of the 

individual training school. This left the Army with the same problem 

i t  had init ially faced in that subject matter experts were sti l l  pro

viding most of the input through means of writing the task l ist and 
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then certifying that those tasks were valid. This abuse of the analysis 

steps of systems engineering affected all  other steps because the front-

end analysis process dictated tasks to be trained and subsequent lesson 

plan production. Most early problems with systems engineering were 

not so much that the system was unusable but that personnel using the 

system were left to their own resources in using the model. The 

designers, primarily soldiers writing for other soldiers, were not 

trained in the uti l ization of the process, and their interpretation of 

an "absolute process" resulted in lessons of varying preciseness. 

Upon examination of the remaining steps of the process, i t  is 

readily obvious that,  because of the inconsistencies generated through 

misapplication of job analysis, the remaining steps would be distorted. 

The f inal problem with the uti l ization of systems engineering 

was how to input any results gathered in the quality-control phase. 

The ultimate conclusion concerning quality of training rested with the 

abil it ies of graduates to perform on the job. I f  graduates were found 

to be deficient, the analyzers were hard pressed to locate just where 

to input the change because they could not locate the deficiency in 

the training process. Some suggested improving front-end analysis, 

whereas others suggested better media and methods. Due to the problems 

resulting from systems engineering, the Army contracted Florida State 

University in the early seventies to design and produce a program known 

as Instructional Systems Development ( ISD). The result,  Interservice 

Procedures for Instructional Systems Development (U.S. Army Training 

and Doctrine Command, 1975), which wil l  hereafter be referred to as 

TRADOC PAM 350-30, was disseminated in August 1975 and was accompanied 
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by a command directive that the system be uti l ized to develop training 

materials. The Army faced the same problem in implementing this system, 

in that i t  was sti l l  faced with a body of potential training developers, 

none of whom were trained in the Instructional Systems Development 

process. In order not to repeat the errors of the systems engineering 

implementation, the Department of the Army purchased a method of 

training that closely related to the f irst phases of Instructional 

Systems Development. This course, Criterion Referenced Instruction 

by Mager and Pipe (1976), was distributed throughout the Army schools 

and served as an adequate training package to teach front-end analysis 

procedures. 

In this course, training developers learned the ways and means 

of developing task l ists and sequencing objectives into learning pro

grams. Criterion-referenced Instruction (CRl) is sti l l  widely used 

in Army schools, and only at a few locations has i t  fully given way to 

Instructional Systems Development. The reason for the slow conversion 

from Criterion-feferenced Instruction to Instructional Systems Develop

ment is due to the fact that this new process remained somewhat theoret

ical and failed to explain clearly to the users just how to uti l ize the 

system. Criterion-referenced Instruction f i l led a large part of this 

gap, but Army schools were sti l l  groping with the internal training 

of their own personnel who would be developing cirriculum. As require

ments for new systems of weaponry expanded, service schools and, in par

t icular, the U.S. Army Intell igence Center and School (the focus of this 

study) began to look to the private sector for contractual development. 

The contractors were informed that USAICS not only wanted new weapons 



systems developed but needed the training materials for them as well .  

The private agencies (RCA, Motorola, Hughes, etc.)  were extremely pro

ficient in developing new weapons hardware but were generally new to 

the particulars of systems-designed instruction. Most of the con

tractors were highly skil led products of our educational systems, but 

their competencies were in f ields of engineering and electronics. Thus, 

a problem began to clearly surface. Mil itary agencies were having to 

spend considerable time attempting to explain how to use the Instruc

tional Systems Development model to develop military training materials. 

t 

Need for the Study 

In discussions with Mr. Gary Ketchie, Chief,  New Systems 

Branch, Directorate of Training Developments, U.S. Army Intell igence 

Center and School, Fort Huachuca, Arizona, the problems of contractor 

inabil ity to produce training programs for the Intell igence School in 

a systems-analyzed format and geared to the current learner level were 

identif ied and l isted. 

In general terms, Mr. Ketchie, a recognized expert in contractor 

negotiations, l isted the following problems: 

1. Contractor lack of knowledge of front-end training analysis 

procedures. 

2. Contractor inabil ity to gear learning programs to the intel

l igence level of the user. 

3. Contractor inabil ity to write lesson material in the Instruc

tional Systems Development format detailed in TRADOC PAM 

350-30. 
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The described deficiencies do not reflect a lack of abil ity on 

the part of the contractors as much as they point to a lack of exposure 

to the training that would provide them with the skil ls and knowledges 

to take new f ielded systems of weaponry and produce the necessary 

training to accompany them. Often, developers of instruction, whether 

they are contractors working for the government or public educators, 

fai l  to evaluate the needs of the user prior to beginning l i terature 

production. A program teaching the specifics of task identif ication 

and procedures for describing the users of the training programs is 

therefore required. 

People learn at different rates and respond to different 

instructional media (Howes, 1970). I t  is therefore an absolute 

requirement that contractors not view learning from a developer's 

point of view. The third identif ied deficiency dealt with the lack of 

knowledge of contractors in using a system engineered approach for 

developing training material.  Mr. Ketchie never questioned the abil ity 

of the contractors to write training using Instructional Systems 

Development, given adequate instruction, but saw as crit ical their 

evident lack of knowledge of this format in the init ial important 

stages of material development. 

Upon examining the areas identif ied by Mr. Ketchie, one begins 

to see a need developing to actually address the production of training 

material that wil l  meet the demands of the contractors as well  as those 

of the Intel 1igence School. 

To substantiate the existence of a continuing training defi

ciency, a review of course offerings in the 1979 catalogs of the three 
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Arizona universities was conducted. This review revealed that no 

university in Arizona provides specific training to cover the require

ments of the Military. All  catalogs referred to courses that included 

parts of cirriculum development, method and media determination, and 

target population descriptions; however, no cohesive course structure 

exists that addresses consistently the needs of the contracting agencies 

and the Intell igence School. 

The systematic approach to teaching and training is nothing 

new, and many training institutions have been known to uti l ize this 

procedure to develop courses (Kaufman, 1972). Due to the l imited prep

aration of students for alternate educational f ields, however, colleges 

do not seem to have pursued the needs of special groups of educators. 

In relation to the interview with Mr. Ketchie, i t  is evident that con

tracting agencies wil l  never be able to respond directly to the needs 

of Army training until  they have participated in and become competent 

in the procedures of Instructional Systems Development. Within the 

population of potential contractors with the Army, there are a number 

of people who could enter the contracting market immediately i f  they 

were competent in the required training development procedures. 

According to the current philosophy of TRADOC, the Army has 

been faced with the task of training individuals with lower levels of 

intell igence. The increasing complexity of weapon systems leaves the 

Army with a training problem of some dimension. In efforts to solve 

this problem, service schools have resorted to hiring private con

tractors to develop training materials with the production of new mili

tary systems. As previously stated, however, contractors have to bid 
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government contracts without knowledge of instructional design and 

training delivery systems as required by the Army. Thus, contracts 

are let and contractors must then request considerable time and material 

from the agency ( Intell igence School) in order to train their personnel 

in the policies and procedures of Instructional Systems Development. 

Purpose of Study 

The purpose of this study is threefold: 

1. To identify and assess the need for training new systems 

contractors employed by the U.S. Army Intell igence Center and 

School in methods of Instructional Systems Development. 

2.  To perform a complete Instructional Systems Development 

analysis of the identif ied needs. 

3. To produce a design for instruction that could be uti l ized in 

the development of a comprehensive training program for said 

contractors. 

The f inal products of this study wil l  include a needs assessment, multi

ple task analyses, complete performance objectives, tests, and a sequen

t ial course map for describing and controll ing student progress. 

Bas i  c Assumptions 

This study is based on the following assumptions: 

1. That a course of study can be developed and presented that wil l  

eliminate the performance discrepancies that exist between the 

requirements of the U.S. Army Intell igence Center and School 

and the skil ls of contractors attempting to satisfy those 

requi rements. 



2. That bidding contractors wil l  use a course of instruction 

geared specifically to the requirements of the Army and, in 

particular, the Intell igence school. 

Limitations of the Study 

The study wil l  be conducted based on the discrepancies that 

exist between contracting agencies and the U.S. Army Intell igence 

Center and School. Therefore, al l  results may not necessarily have 

complete application to the civil ian academic community. The daily 

contact with both the contractors and the Intell igence School required 

to accomplish this project mandates that the majority of dissertation 

research be conducted on location. 

Definitions of Terms 

For the purpose of this study, the following terms are 

defi ned: 

1. Course map—A flow diagram, or flow chart,  showing the modules 

or units of a criterion-referenced course and various relation

ships between them (Mager and Pipe, 1976). 

2.  Criterion-referenced Instruction (CRI)—A method of organizing 

and managing instruction in which prescribed performance 

criteria are achieved by each qualif ied learner (Mager and 

Pipe, 1976). 

3. Criterion-referenced testing—A method of testing the 

criterion elements of the objective in such a way as to 
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assess the learner's competency to perform the standards 

of the objectives. 

k. Instructional Systems Development ( ISP)—An approach to 

training design and implementation characterized by a 

systematic analysis of training needs and the preparation 

of objective-oriented material.  This system differs from 

previous ones in its validation/feedback mechanism. 

5.  Objective pyramid—A visual display describing the hier

archical relationship between skil ls required for the 

performance of a given task. 

6. Systems engineering—A systematic approach to the analysis 

of training needs. This process lacks a workable feed

back mechanism. 

7- SME--Subject-matter expert.  

8. Target population characteristics—Terms that serve to 

describe the group to which instruction is to be presented. 

This description includes, but is not l imited to, analysis 

of the learner's educational level,  anticipated attitudes, 

and military education and experiences. 

9. TRADOC—U.S. Army Training and Doctrine Command. This 

agency is responsible for the training of al l  military 

personnel working for the Army. I t  is located in Virginia 

and is commanded by a four-star general.  



USAICS—U. S. Army Intell igence Center and School, 

Huachuca, Arizona. 



CHAPTER 2 

REVIEW OF LITERATURE 

Due to the specific nature of this project, the review of 

l iterature has to revolve around educational theorists and practitioners 

who are in tune with systems training, mastery learning, and competency-

based instruction. It  was with this in mind that an ERIC search was 

conducted at the University of Arizona Library. This search provided 

a printout of over seven hundred documents dealing with competency-

based education. After a comprehensive review of the printout, coupled 

with a l ibrary search, a number of books and articles were identified 

that dealt with the needs of the Army in relation to an instructional 

systems development procedure. These were then reviewed specifically 

for documentation dealing with front-end analysis, objective develop

ment, competency test construction, and sequencing instruction. 

Front-end Analysis 

The examination of l iterature reflected that considerable 

numbers of instructional systems analysis procedures exist. Those 

that both describe and employ applicable front-end analysis methods, 

however, were few. 

Kaufman (1972, p. 6) stated that front-end analysis must begin 

with planning and that "planning, and the commitment to planning before 

taking action, can prevent us educators from putting the cart before 

the horse by deciding how we are going to do something before we know 

13 



what should be done. I t  will  also keep us from merely treating symp

toms (with marginal success or perhaps even failure)." Kaufman divided 

front-end analysis into four sections: 

1. Needs assessment. 

2. Mission analysis. 

3. Function analysis. 

4. Task analysis. 

The needs assessment process is a method of discrepancy analy

sis that compares the two polar positions of where are we now and where 

we really want to be (Kaufman, 1972, p. 28). To be effective, the 

results of the assessment must represent the discrepancy between the 

two poles and be stated in measurable terms. "Measurable is a key 

word, for i t  is not enough to guess or intuit either where we are or 

where we should be. We require hard empirical data for both polar 

positions of a need" (Kaufman, 1972, p. ^9). 

The second section of Kaufman's front-end analysis is mission 

analysis. This process involves constructing a precise statement 

detailing the outcome of a mission or job in performance terms. This 

statement is then analyzed to determine all  of the subordinate actions 

that must be performed to accomplish the mission. 

This step leads directly to the third section of front-end 

analysis. Kaufman called it  function analysis. He defined functions 

as "things that have to be done to achieve a product or part of a 

total product. Functions are jobs that must be done to accomplish the 

mission objective" (Kaufman, 1972, p. 75). Function analysis proceeds 



from the results of the mission analysis to a precise statement naming 

the functions that must be performed in order to solve or eliminate the 

discrepancy. I t  identifies in detail the specifications and require

ments of the subordinate actions and their interrelations. 

The last section of the front-end analysis process is task 

analysis. This involves l isting each step and decision that must be 

undertaken to successfully perform the subordinate actions. When this 

has been done, "the educational planner has, for the first time, deter

mined all  the whats for successful problem solution" (Kaufman, 1972, 

p. 106). 

Kaufman's system of front-end analysis is a detailed method for 

identifying all of the performance requirements in a given mission or 

job. The intricacy in which he describes i t ,  however, often tends to 

confuse the reader, rather than to explain how the system works. 

Banghart (1969), in his book, Educational Systems Analysis, 

explained that every type of educational system must begin with some 

organized method of front-end analysis. This, he said, is the most 

critical portion of the entire systems process. The method he advo

cated involves identifying the area to be analyzed, specifying all of 

the individual operations in the area, and isolating problems that 

might be evident. At this point, Banghart directed the rest of his 

discussion at how to use computers to complete the analysis process. 

Computers will  not be involved in the subject of this dissertation, 

thereby making the latter portion of Banghart's book irrelevant to 

this study. 
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Objectives Development 

The second area of l iterature reviewed focused on the develop

ment of objectives. In the context of a systems designed process, 

objectives become the force that drives the entire system. According 

to Mager (1962, p. 3), if  clearly defined objectives are lacking, "it 

is impossible to evaluate a course or program efficiently, and there is 

no sound basis for selecting appropriate materials, content, or instruc

tional methods." After defending the requirement for specific objec

tives, Mager continued by explaining the three parts each objective 

must contain. The f irst part identifies the terminal behavior or 

action by name. This is the performance that will  be accepted as evi

dence that the learner has achieved the objective. The second part 

further defines the objective behavior by describing the important 

conditions under which the behavior will  be expected to occur. The 

third and final part specifies the criteria of acceptable performance 

by describing how well the learner must perform to be considered 

acceptable. 

In Taxonomy of Educational Objectives, Bloom (1956, p. 26) 

defined educational objectives as "explicit formulations of the ways 

in which students are expected to be changed by the educative process. 

That is, the ways in which they will  change in their thinking, their 

feelings, and their actions." The criterion that objectives involve a 

change mandates that they be both observable and measurable. In this 

respect, Kapfer (1971, p. 2*0 further clarified this concept by 

explaining how to develop measurable and observable objectives. 



Criteria of performance may include such measures as the percent 
of correct responses on an examination, the number of books 
read, number of hours spent in a particular activity, or the 
grade to be achieved. And, i f  it  is to be considered a factor 
in the criterion performance, time allotted to the representa
tive task must also be specified. 

Kapfer cited many advantages to using measurable objectives. Students 

know from the very beginning what is expected of them and can plan 

their studies accordingly. The guessing game about what will  be on 

tests no longer exists. Grading is facilitated because of the specific 

performance criteria detailed in the objective. 

Additional advantages and reasons for using measurable objec

tives are l isted by Briggs (1970) in Handbook of Procedures for the 

Design of Instruction. He specifically noted that measurable objec

tives may: 

1. Serve as a basis for certification or job placement. 

2. Provide a basis for grade placement for transient students. 

3. Provide a structured basis for teacher examinations. 

Briggs also stated that objectives must satisfy the following six 

characteristics: 

1. Objectives must describe what the learner will  be able to do 

as a result of the learning experience. 

2. Objectives must explicitly state the essential characteristics 

of the desired behavior. 

3. Objectives must specify the conditions under which the learner 

will  perform the behavior. 

b. The required behavior must be within the ability level and the 

development level of the learner. 
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5. The behavior must be observable. 

6. The behavior must be able to be evaluated. 

Competency Testing 

The next area reviewed was the construction of tests. Tests 

become the tools for measuring student achievement of the objective. 

Additionally, tests provide the student with reinforcement and feedback 

as to his ability to perform the desired behavior. This concept of 

reinforcement is founded in the theories of B. F. Skinner. In The 

Technology of Teaching, Skinner (1968, p. 6A) said that "teaching is 

the arrangement of contingencies of reinforcement under which students 

learn." 

Instruction based on performance objectives reinforces learning 

through the use of competency tests. The possible results of compe

tency tests are competent or not-yet-competent. As a student completes 

a competency test, he is informed immediately i f  he has performed 

satisfactorily. If  he has not, he is directed to continue working 

until  he masters the objective. This concept is further emphasized by 

Block (1971) in Mastery Learning. The process of mastery learning is 

based on the proposition that "all or almost all  students can master 

what they are taught"(Block, 1971, p. 3). Mastery is defined in terms 

of a specific set of major objectives describing behaviors the student 

is expected to exhibit at a subject's completion. The subject is then 

broken into a number of smaller learning units, each with an objective 

defining mastery at that level. Mastery of the smaller objectives is 

essential for achieving mastery of the major objective. Testing 



of the smaller objectives provides continuous feedback to both instruc

tor and student as to the latter's ability to achieve the objective. 

In order for this last statement to hold true, the tests and 

the objectives must match. Objectives are stated at the beginning of 

class to describe intended student outcomes. According to Mager 

(1973), tests are used at the end of class to measure each student's 

success at achieving the intended outcomes. Tests must match the 

stated objectives in the required performance, conditions, and criteria 

for competency. When they do not, the tests should be changed. 

< 

Sequencing Instruction 

Mager and Pipe (1976) further defined the relationship between 

objectives and tests in their Criterion-referenced Instruction course. 

The course begins with instructional modules explaining how to state 

and analyze learning outcomes in terms that depict performances. The 

results of these analyses are then sequenced graphically in a hierar

chical order based on their learning prerequisites. That is to say, 

before a student can be taught "X" skill ,  he must f irst be taught "Y" 

skill .  The final steps in the Criterion-referenced Instruction method 

are to develop performance objectives for the stated learning outcomes 

and construct competency tests for each objective. Objectives must be 

both observable and measurable, and must contain an action stating what 

the desired behavior is, the conditions under which it  is to be per

formed, and a set of criteria describing how well i t  must be accom

plished to achieve competency. The major l imitations of Criterion-

referenced Instruction as a comprehensive systems analysis training 
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course are that i t  fails to teach instructional delivery systems and 

media determination. 

The final instructional system reviewed was the five-volume 

Interservice Procedures for Instructional Systems Development (TRADOC 

PAM 350-30). The system, developed by Florida State University for the 

Army in 1975, is a five-phase process for the development of training. 

The five phases are analysis, design, development, implementation, and 

evaluation and control. The analysis phase is concerned with the 

collection and analysis of all  tasks involved in the job to be trained. 

Additionally, a target population description is developed detailing 

the characteristics of the proposed job trainees. One of the final 

steps in the first phase is to define the job conditions and standards 

for each task that is to be trained. 

In phase two, the tasks analyzed in phase one are pyramided 

(Mager and Pipe, 1976) based on their prerequisite skills and knowl

edges. Complete performance objectives are then developed for each 

task. Also, test items to measure each objective are constructed. 

The final step in the design process is to sequence the objectives 

into a course map. 

Phase three begins with the selection of instructional method

ologies for each of the developed objectives. The training material is 

written and validated to ensure that i t  teaches what i t  was designed to 

teach. Revisions are made as they are needed. 

The implementation phase, phase four, places the instructional 

material into the classroom. Additionally, instructors are taught how 

to conduct training using the Instructional Systems Development process. 
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Phase five provides the drive for the entire system. Informa

tion is collected and documented about student performance in the course 

as well as on the job. These continuous evaluations not only provide 

data for revisions but serve as the quality control for the entire 

system. 

The existing requirement for military training to be developed 

using a systems approach was the paramount factor for consideration dur

ing this review of l iterature. Although many methods of systems analy

sis and design were reviewed, TRADOC PAM 350-30 most closely met the 

needs of the problem as stated in this study. Therefore, i t  served as 

the primary source document for this proposal. The other resources 

l isted, however, served to bridge the gap between the people generally 

geared to a civilian view of education and educational practices and 

the people who have worked in the military educational specialist f ield 

for such a time as to become insensitive of the educational basis for 

much of what they do. 



CHAPTER 3 

PROCEDURES OF THE STUDY 

Introduction 

The scope of the procedures in this study involves identifying 

the specific problem area to be studied and performing a comprehensive 

analysis on it .  Once this has been done, a framework will  be designed 

for the development of a course that will  solve the identified problem. 

The above will  be accomplished through the use of the systems 

analysis method approved for use in the Army by TRADOC. This method is 

Instructional Systems Development (TRADOC PAM 350-30). Additionally, 

this was the method identified in the review of l iterature that most 

closely approximated the needs of this study. In this manner, the 

framework for a systems course will  be designed through the use of an 

established systematic approach to the development of training. 

The following pages consist of explanations for each of the 

procedural steps in the Instructional Systems Development process to 

be adhered to in this study. 

Analysis Phase 

Step 1 

Step 1 involves analyzing the job or performance discrepancy to 

be studied. As stated in the introduction, the first procedure to be 

accomplished is to identify the problem area. This task will  be done 
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using interview techniques described by Mager and Pipe (1970) and TRADOC 

PAM 350-30. 

Once identified, an analysis of the job discrepancy will  be con

ducted. A comprehensive l ist of all  tasks that must be performed in the 

job area will  be compiled through use of the following technique: 

1. Review all  l iterature related to the job area and assess its 

comprehensiveness and currentness. 

2. Conduct a task observation of the actual job being performed. 

3. Survey personnel working in the field to identify possible 

solutions as well as additional aspects of the discrepancy. 

k. Conduct a subject-matter expert (SME) interview to determine 

the tasks involved in performing the job correctly. 

The completed task l ist will  provide valuable information in 

four specific areas (Davis, Alexander, and Yelon, 197*0. The f irst two 

ensure that all  essential material will  be taught and at the same time 

that no unnecessary information will  be included in the course. The 

other two areas deal with the methods to be used, or how to go about 

teaching the tasks. In this respect, the task l ist will  help to iden

tify the types of learning involved and the order in which to teach 

sub-tasks and concepts. One of the most important factors in deciding 

how to teach something is the type of learning involved. According to 

Garry and Kingsley (19^6) different types of learning require different 

approaches to teaching. Furthermore, within any given task, there may 

be several different types of learning. The task l ist will  help to 

identify these types so that they may be taught in the most effective 

manner. 



The last procedure to be accomplished in step 1 will  be to 

analyze the flow of actions and decisions involved in learning and 

performing the identified tasks. These analyses may take either the 

form of a flow diagram or a task detailing. Those areas that cannot 

be task analyzed will  be evaluated using the process of goal analysis 

of Mager and Pipe (1976). 

Step 2 

Step 2 involves deciding which of the tasks identified must 

actually be taught. The f irst consideration in this step is to develop 

a comprehensive description of the proposed target population (Mager 

and Pipe, 1976). This description must include all pertinent character' 

istics and abilities. These, in turn, will  constitute the starting 

point of the course. 

Each task will  then be evaluated on the basis of 

1. the competencies of the target population, 

2. the consequences of poor or nonperformance, 

3. the learning difficulty of the task in terms of the time 

required to learn to perform the task competently, 

k. the percentage of contractors who are required to perform 

the task, 

5. how often the task must be performed on the job, and 

6. the criticality of the task in terms of the final product. 

The results of this evaluation will  then be used to determine which of 

the tasks should be selected for training. There are reasons why every 

task should not be included in the course. The consolidated task l ist 



prepared in the analysis phase of the development details the full 

dimensions of the job, including all of its variations caused by the 

mission and by geographical, procedural, and environmental conditions. 

I t  would be wasteful in terms of time, personnel, money, and other 

resources to provide the instruction required to train each student to 

perform every task of a particular job. On the other hand, some tasks 

are highly critical to successful job performance, and the complex 

nature of the tasks makes training imperative. The purpose of this 

selection process is to ensure that some form of instruction will  be 

provided for all  of the critical tasks and that instructional resources 

will  not be wasted on the unimportant ones (Training Development Insti

tute, 1979). 

Step 3 

Step 3 involves the development of the performance standards for 

each of the tasks selected for training. Before this can be done, 

reviews should be conducted of the subject matter expert interview and 

the analysis of each task. These should provide specific input as to 

how well each task must be performed in order for a student to be 

certified as competent in that area (Dillman and Rahmlow, 1972). The 

standards should provide objective criteria for judging the adequacy 

of the student's performance. They should leave no room for subjective 

opinions. The particular standards chosen will  depend upon the nature 

of the task behavior. Some of the most widely used types of standards 

are: 

1. I f  a number of errors are important, state the number. 



2. If  mere occurrence of the behavior is sufficient, describe the 

behavior. 

3. I f  accuracy is important, provide acceptable ranges or devia

tions. 

k. If  time or speed is critical, state the minimal levels. 

5. If  a known reference provides the standards, l ist the reference 

(Davi s et al. ,  197*0 • 

Step b 

Step 4 consists of reviewing the course offerings of the three 

Arizona state universities to assess if  and how they are providing the 

instruction in the area of the identified discrepancy. All pertinent 

materials and courses will  be analyzed for their relevancy and adapta

bility. 

This step will  be accomplished by reviewing university catalogs, 

conducting staff interviews, and analyzing all course areas identified 

as relevant. 

Design Phase 

Step 1 

In the design phase of the procedure, the first step that must 

be accomplished is to determine and l ist the skills and knowledges 

required to perform each task. This can best be done by analyzing 

every step in each task in terms of what the student must know and be 

capable of doing in order to competently perform that step (Espich and 

Williams, 1967). The required skills and knowledges will  then be used 



to construct objective pyramids. This is a technique developed by 

Mager and Pipe (1976) in their Criterion-referenced Instruction course 

that graphically displays the relationships that exist among the iden

tified skills and knowledges. Pyramids provide the means for visually 

describing and clarifying relationships that otherwise might be some

what obscure and possibly overlooked. Additionally, they provide input 

as to the sequence of instruction. The order in which tasks and sub-

tasks are taught will  depend on their hierarchical relationships. 

Step 2 

This is one of the most important parts of the study, as it  

concerns developing the objectives on which the training course will  be 

based. To effectively accomplish this step, a thorough knowledge and 

understanding of behavioral, or performance, objectives is required. 

According to Mager (1962), each objective must contain the following 

three parts: 

1. Action. States what the student will  be able to do when the 

instruction has been completed. 

2. Standards. State how well the action must be performed in 

order for the student to be certified as competent. 

3. Conditions. State the conditions under which the student must 

perform the action, for example, from memory, at night, and 

with no peer assistance. 

Additionally, each objective must be: 



1. Measurable. Each objective must be written in terms that 

include standards that can be evaluated to determine the compe

tency of the student. 

2. Observable. This criterion requires that each objective be 

discernible to at least one of the senses of the evaluator. 

3. Realistic. Every objective must be relevant to the overall 

job being taught. 

A. Attainable. Objectives must be written so that they can be 

achieved by the students. This characteristic concerns the 

abilities of the target population. 

Each objective will  be written describing an intended outcome of 

instruction, not the process of instruction. The objectives developed 

will  provide a sound foundation for selecting and designing instruc

tional content and procedures, for evaluating or assessing the success 

of the instruction, and for organizing the students' efforts and activ

ities for the accomplishment of the important instructional intents. 

"In short, i f  you know where you are going, you have a better chance of 

getting there" (Mager, 1962). 

Once the objectives have been developed for each of the levels 

identified in the objectives pyramids, they should be consolidated into 

terminal objectives. According to Kapfer (1971), terminal objectives 

provide additional f lexibility for designing the instructional system 

as well as for identifying and describing the terminal behaviors for 

each task in objective terminology. 



Step 3 

Although step 3 is critical to the overall course design, i t  

is a relatively simple action. All of the methods of testing used in 

Instructional Systems Development are criterion referenced and compe

tency based. Therefore, test construction in this step will  simply 

involve changing each objective into a directive. In other words, the 

test will  direct the student to perform the action of the objective 

within the standards specified and under the conditions stated (Glaser, 

1967). 

The follow-up procedure to this process involves comparing 

objectives with tests to ensure that they match. I f  there are incon

sistencies, revisions should be made to the tests, not to the objec

tives (Popham, 197 3)-

Step k 

Once the criterion tests have been developed, any special tests 

that are to be used must be constructed. These will  include pretests, 

posttests, entry-level tests, and prerequisite tests. Before beginning 

this phase of development, however, i t  is essential that a thorough 

review of both the abilities of the target population and the tasks 

discussed with the subject matter expert be conducted. 

The method for designing prerequisites and entry-level tests 

discussed by Mager and Pipe (1976) defines prerequisites as those 

skills students must already possess before they can begin a course. 

Entry level is defined as the level in a given course at which a stu

dent can begin to work based on his background and current abilities. 



Entry-level tests provide valuable information to an instructor concern

ing the previous training experiences of students (Silvern, 1972). 

Testing before and after training are essential tools to evalu

ate the gain in performance abilities of students completing a course. 

They can and, in fact, should be the same test. Based on criterion-

referenced theory, they test the action portions of the terminal objec

tives for the course. Any references or materials the student will  be 

allowed to use in the posttest should also be provided in the pretest 

environment. The conditions and standards for testing should be the 

same for both tests (Butler, 1972). 

Necessary revisions because of inconsistencies between tests 

and objectives should be made to the tests, not the objectives. 

Step 5 

The last step in the design phase of the course development 

procedure concerns sequencing instruction. To accomplish this, there 

are four critical factors that must be considered (TRADOC PAM 350-30). 

The following is a brief explanation of each of these factors: 

1. Select training site. The decision as to where all  or parts 

of the instruction will  be conducted will  dictate certain 

constraints to the sequencing of the course. 

2. Select media. The availability and unique requirements of the 

media selected for use in the course must be considered in this 

step. 



3. List facility constraints. This consideration includes the 

availability, capabilities, and characteristics of the 

facilities to be used for the course. 

k. List equipment constraints. The equipment referred to in this 

factor pertains to any actual materiel that the student will  

have to use in his performance of the objectives. 

These factors will  all  serve as guides and l imitations in the actual 

sequencing of the objectives for the course. Once sequencing has been 

accomplished, the remaining step in the procedure is to design and 

construct the course map. This will  visually display the manner in 

which a student will  progress through the course as well as identify 

the prerequisite units for each block of instruction (Mager and Pipe, 

1976). 



CHAPTER 4 

RESULTS 

As stated earlier, the product of this study is a framework for 

the development of an Instructional Systems Development course for con

tractors who work with the Army. In accordance with Mager and Pipe's 

(1976) Criterion Referenced Instruction and TRADOC PAM 350-30, Inter-

service Procedures for Instructional Systems Development, this framework 

must include a complete l isting of tasks that have been analyzed, skills 

pyramids, performance objectives, and competency tests for each objec-

t i  ve. 

The framework presented in this chapter meets all  of the afore

mentioned requirements. The needs assessment was based primarily on 

the subject matter expert (SME) interview conducted with Mr. Gary 

Ketchie. As Chief of the New Systems Branch, Directorate of Training 

Developments for the Army Intelligence Center and School, Mr. Ketchie 

had daily contact with the civilian contractors discussed in this 

study. His assessment of the existing discrepancy between contractor 

requirements and contractor performance is considered to be extremely 

current. The results of this needs assessment were compiled into a 

complete master task l ist identifying twelve tasks a contractor would 

be required to perform in order to use the Instructional Systems 

Development model (TRADOC PAM 350-30). The tasks were then analyzed 

using the flow-charting method of Mager and Pipe (1976). This method 



of analyzing tasks breaks each task down sequentially. Every action 

and decision that must be accomplished in the performance of the task 

were identified. Each action and decision was then analyzed to deter

mine the skills and knowledges that would be required for its successful 

performance. Skills are defined as "hands-on" types of activities, and 

knowledges as the mental back-ups that allow the skills to be done 

correctly (Mager and Pipe, 1976). The final step in the analysis pro

cedure was to write each knowledge in action terms. This was done in 

order to both observe and measure the knowledge. The skills and rewrit

ten knowledges, labeled "sub-tasks" by Mager and Ripe (1976), are all  of 

the actions that must be performed to accomplish the major task. 

The sub-tasks were next placed in subordinate skills pyramids. 

This technique, developed by Mager and Pipe (1976) in their Criterion-

referenced Instruction course, uses diagrams to visually display hier

archical relationships. Read from bottom to top, pyramids identify 

which sub-tasks must be mastered in order to learn the next higher one. 

This subordination diagram additionally provides information for 

sequencing the instruction. 

The next step in the study was to develop complete performance 

objectives for the higher level sub-tasks of each pyramid and terminal 

objectives for each of the twelve major tasks. This was done in accor

dance with the criteria reviewed in Mager's (1962) book Preparing 

Instructional Objectives. Once the objectives were written, competency 

tests were constructed to match each objective in action, conditions, 

and standards (Mager, 1973). 
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The final procedure was to sequence all  major tasks in the order 

in which they should be taught. This was done through development of a 

course map. 

Analysi s of Tasks 

This section begins with the master course map (Figure 1) for 

the twelve major tasks. Read from bottom to top, the map depicts how 

a student would progress through the course. Arrows are used to desig

nate any prerequisite units of instruction the student should have 

(Mager and Pipe, 1976). Also given is a comprehensive itemization of 

the sub-tasks in each major task area (Table 1). 

The results of the analysis of each major task are then pre

sented in the following format: 

1. Statement of the task. 

2. Task initiating cue. 

3. Skills and knowledges sub-tasks l ist and pyramid as a figure. 

k. Objectives. 

5. Competency tests. 

The numbering of the tasks and sub-tasks was done for identification 

purposes only. There is no significance to the order in which they 

are numbered. 

Task 1. Perform Behavior Analysis 

Initiating Cue. Given a requirement to develop training. 

Skills and Knowledges Sub-tasks List and Pyramid. See Figure 2. 



Figure 1. Master Course Map and Major Tasks List for Instructional 
Systems Development 

Major Tasks List 

1. Perform behavior analysis 

2. Perform analyses procedures 

3. Select tasks for training 

*t. Perform all procedures in developing objectives 

5. Assess existing training materials 

6. Design and develop all  tests 

7. Perform all sequencing procedures 

8. Develop job aids 

9. Select delivery methodologies 

10. Develop course procedures and control documents 

11. Write all  training materials 

12. Validate all  training materials 



Figure 1. Master Course 
Instructional 

Map and 
Systems 

Major Tasks List for 
Development 
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Table 1. Task List 

Major Tasks 

1. Perform behavior analysis 

2. Perform analyses procedures 

3. Select tasks for training 

Subordinate Tasks 

a. Perform task observation 
b. Conduct document study 
c. Conduct subject matter expert 

interview 
d. Perform field survey 

a. Select analysis procedures 
b. Perform goal analysis 
c. Perform task analysis 

a. Develop target population 
description 

b. Use the Eight Factor ISD Task 
Selection Model 

k.  Perform all  procedures in 
developing objectives 

5. Assess existing training 
materials 

6. Design and develop all  tests 

Perform all  sequencing 
procedures 

a. 
b. 
c. 
d. 

a.  

b. 

c. 
d. 

a.  
b. 

a. 
b. 

c. 
d. 

Determine knowledges 
Determine skil ls 
Construct skil l  pyramids 
Develop performance objectives 

Evaluate materials relative 
to objectives 
Determine validity of skil l  
assumptions 
Compute reading levels 
Analyze i l lustrations 

Develop tests 
Evaluate testing methods 
relative to objectives. 

Select training sites 
Apply ISD Media Selection 
Model 
Priorit ize constraints 
Develop instructional maps 

8. Develop job aids 

c. 
d. 

Evaluate tasks with job 
aid types 
Evaluate tasks with job 
aid criteria 
Construct job aids 
Validate job aids 
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Table 1. — Continued 

Major Tasks Subordinate Tasks 

9. Select Delivery 
methodologies 

10. Develop course procedures 
and control documents 

11. Write training materials 

a. Explain the following: task 
analysis, target population 
descriptions, programmed 
instruction, criterion refer
enced instruction, and infor
mation mapping 

b. Explain criteria for selecting 
methodologies 

a. Develop administrative 
procedures 

b. Develop subject matter 
procedures 

c. Develop student procedures 
d. Develop instructor control 

documents 
e.  Develop student control 

documents 

a. Outline instruction 
b. Write instruction 
c. Integrate media into 

instruction 

12. Validate all  training 
materials a. Conduct individual tryouts 

b. Conduct group tryouts 
c. Conduct f ield tryouts 
d. Compile tryout results 
e. Analyze tryout results 
f .  Revise training materials 



Figure 2. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 1, Perform Behavior 
Analysis 

Skil ls and Knowledges Sub-tasks List 

1. Recall  task observation procedures ] k .  Util ize interview techniques 

2. Recall  what a task observation is 15. Recall  assessing techniques 

3. Recall  how to validate a task observation 16. Assess SME interview input 

k .  Validate a task observation 17. Conduct a SME interview 

5 .  Conduct a task observation 18. Recall  questionnaire development 

6. Perform a complete task observation 
procedures 

7. Recall  how to extract tasks 
19. Develop questionnaire 

8. Recall  types of training materials 
20. Recall  rules for administering 

8. Recall  types of training materials 
20. 

questionnai re 
9. Extract tasks 

21. Administer a questionnaire 
10. Conduct a document study 

22. Recall  questionnaire evaluation 
11. Recal1 the basic procedures 

12. Uti l ize questioning techniques 23. Evaluate questionnaire data 

13. Recall  interview procedures 2 k .  Perform a complete f ield survey 

25. Conduct a complete behavior analysis 



Figure 2. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 1, Perform Behavior 
Analys i  s 

00 
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Objectives. 

1. Terminal Objective; Upon completing this unit of instruction, 

given all  necessary materials, the student wil l  be able to 

conduct a complete behavior analysis. 

2. Subordinate Objectives. Upon completing this unit of instruc

tion, given all  necessary materials, the student wil l  be able 

to: 

a. Conduct a task observation. 

b. Conduct a complete document study. 

c. Conduct a complete subject matter expert interview. 

d. Perform a complete questionnaire f ield survey. 

Competency Tests. 

1. Using the videotape provided, conduct a task observation. 

Prepare a task l ist of al l  steps with explanations of how they 

are performed when the task is accomplished. 

2.  Using the objectives and research documents provided, conduct 

a document study of al l  tasks necessary to accomplish the 

objectives. 

3. Conduct a subject matter expert interview by contacting a 

course manager and arranging an interview on an area of his 

expertise. When you have completed the task, take your work 

back to the course manager for validation. 

k. Construct a f ield survey questionnaire of not more than ten 

questions to gather data on the subject area provided. Include 

both open-ended and closed questions in your work. 



Task 2. Perform Analyses Procedures 

Init iating Cue. Behavior analysis is complete. 

Skil ls and Knowledges Sub-tasks List and Pyramid. See Figure 3-

Objectives. 

1. Terminal Objective. Upon completing this unit of instruction, 

given a statement that may require either a goal or task analy

sis, the student wil l  be able to select the correct analysis 

procedure and complete the analysis so that i t  reflects ali  

steps necessary to perform the action. 

2. Subordinate Objectives. Upon completing this unit of instruc

tion, 

a. Given a task, the student wil l  be able to analyze the task 

by completely f low charting all  steps. 

b. Given a goal,  the student wil l  be able to analyze the 

goal by l isting all  performances included in the goal 

accompli shment. 

c.  Given a l ist of goals and tasks, the student wil l  be able 

to separate the l ist into the two specific distinctions 

without error. 

Competency Tests. 

1. Analyze the task provided using the flow-chart format. Include 

all  actions and decisions. 

2. Analyze the goal provided using the goal analysis process. 

Your analysis must l ist all  steps in performance terms. 



Figure 3• Skil ls and Knowledges Sub-tasks List and Pyramid for Task 2, Perform Analyses 
Procedures 

Skil ls and Knowledges Sub-tasks List 

1. 

2 .  

3 -

4 .  

5 .  

6. 

7 .  

Recall  what goal analysis is 

Recall  what task analysis is 

Recall  goal validation procedures 

Recall  goal analysis procedures 

Uti l ize goal validation procedures 

Recall  performance terminology 

Develop performance requirements 

8. Uti l ize goal analysis procedures 

9. Recall  differences between goals and 
tests 

10. Select appropriate analysis procedures 

11. Recall  task analysis procedures 

12. Uti l ize task analysis procedures 

13. Perform analysis procedures 



Figure 3. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 2, Perform 
Analyses Procedures 



3. Separate al l  items into the appropriate category, task or goal,  

using the l ist of tasks and goals provided. 

Task 3* Select Tasks for Training 

Init iating Cue. Analyzed task l ist has been completed. 

Skil ls and Knowledges Sub-tasks List and Pyramid. See Figure k. 

Objectives. 

1. Terminal Objective. Upon completing this unit of instruction, 

given all  necessary materials and an analyzed task l ist,  the 

student wil l  be able to select the appropriate tasks for train

ing using the Instructional Systems Development 8-factor task 

selection model. 

2.  Subordinate Objectives. Upon completing this unit of 

instruction, 

a. Given an analyzed task l ist and information about a 

proposed target population, the student wil l  be able to 

develop a complete target population description for the 

task l ist.  

b. Given an analyzed task l ist,  the student wil l  be able to 

apply the 8-factor ISD task selection model for each task. 

Competency Tests. 

1. Using the target population information and task analysis pro

vided, develop a complete target population description for 

the given task. 



Figure k. Skil ls and Knowledges Sub-tasks List and Pyramid for 
Task 3, Select Tasks for Training 

Skil ls and Knowledges Sub-tasks List 

1. Recall  parts of the target population description 

2. Recall  target population development procedures 

3. Develop target population descriptions 

k. Recall  use of ISD 8 factor task selection model 

5.  Uti l ize the ISD 8 factor task selection model 

6.  Select tasks for training 
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Figure k. Skil ls and Knowledges Sub-tasks List and 
for Task 3, Select Tasks for Training 

Py ram i  d 



2. Using the task analysis provided, apply the 8-factor ISD task 

selection model to each task and l ist whether or not you would 

select each task for training. 

Task k. Complete All  Procedures to Develop Objectives 

Init iating Cue. A l ist of tasks selected for training has 

been completed. 

Skil ls and Knowledges Sub-tasks List and Pyramid. See Figure 5 -

Objectives. 

1. Terminal Objective. Upon completing this unit of instruction, 

given a l ist of tasks selected for training and appropriate 

analyses, the student wil l  be able to complete al l  required 

objective development procedures for each analysis. The 

student's f inal product must include for each task: 

a. A l ist of skil ls and knowledges. 

b. A skil ls pyramid. 

c.  Terminal objective. 

d. Subordinate objectives. 

2. Subordinate Objectives. Upon completing this unit of instruc

tion, 

a. Given a task analysis, determine and l ist all  knowledges 

requi red to perform the task. 

b. Given a task analysis, determine and l ist all  skil ls 

required to perform the task. 



Figure 5. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 4, Perform All  
Procedures in Developing Objectives 

Skil ls and Knowledges Sub-tasks List 

1. Recall  analyses procedures 10. Recall  how to construct pyramids 

2. Recall  knowledges 11. Construct skil l  pyramids 

3. Determine appropriate knowledges 12. Recall  the characteristics of 
objectives 

k .  Recall  skil ls 
14. Recall  how to develop terminal 

5. Determine appropriate skil ls objectives 

6. Recall  skil l  sequencing procedures 15. Develop performance objectives 

7. Apply skil l  sequencing procedures 16. Perform all  procedures to develop 

8. 
objectives 

8. Recall  action terms 

9. Recall  information dealing with 
pyramids 



PYRAMID 

Figure 5. Skil ls and Knowledges Sub-tasks List and Pyramid for Task k, Perform All  
Procedures in Developing Objectives 
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c. Given a l ist of skil ls and knowledges for a task, the 

student wil l  be able to construct a skil ls pyramid. 

d. Given a skil ls pyramid, construct complete performance 

objectives for each block in the pyramid. 

Competency Tests. 

1. From the task analysis provided, l ist all  knowledges required 

to perform each of the steps in the task. 

2. From the task analysis provided, l ist all  skil ls required to 

perform each of the steps in the task. 

3. Construct a skil ls pyramid for the provided l ist of skil ls and 

knowledges. 

4.  Construct complete three-part performance objectives for each 

block in the skil ls pyramid provided. 

Task 5. Assess Existing Training Materials 

Init iating Cue. Course objectives have been developed. 

Skil ls and Knowledges Sub-tasks List and Pyramid. See Figure 6. 

Objectives. 

1. Terminal Objective. Upon completing this unit of instruction, 

given developed course objectives and al l  related existing 

training materials, the student wil l  be able to assess the 

materials and select those that can be used to teach the objec

tives (a) as is or (b) with revisions. The student must be 

able to explain his choices. 



Figure 6. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 5, Assess Existing 
Training Materials 

Ski 11s and Knowledges Sub-tasks List 

1. Recall  evaluation procedures 

2. Evaluate materials relative to objectives 

3. Recall  skil l  assumption procedures 

k. Determine skil l  assumptions 

5. Recall  how to validate skil l  assumptions 

6. Determine validity of skil l  assumptions 

7. Recall  how to determine reading levels 

8. Determine reading levels 

9. Recall  revision procedures 

10. Recall  how to determine adequacy 
of i l lustrations 

11. Determine adequacy of i l lustrations 

12. Assess existing training materials 
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Figure 6. Skil ls and Knowledges Sub-tasks List 
Assess Existing Training Materials 

and Pyramid for Task 5, 
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2. Subordinate Objectives. Upon completing this unit of instruc

tion, 

a. Given a performance objective and a training reference, the 

student wil l  be able to evaluate the reference and catego

rize i t  as to whether i t  ( i)  teaches, ( i i )  partially 

teaches, or ( i i i )  does not teach the subject.  

b. Given a target population description and a training 

reference, the student wil l  be able to l ist all  valid and 

invalid skil l  assumptions made by the reference in relation 

to the population. 

c. Given a reading-level formula and a selected reading pas

sage, the student wil l  be able to correctly compute the 

reading level of the passage. 

d. Given a performance objective, training reference, and a 

target population description, the student wil l  be able to 

determine the adequacy of the i l lustrations in the reference 

in relation to the objective and specified population. 

Competency Tests. 

1. Using the performance objective and training reference provided, 

evaluate the reference and categorize i t  as to whether i t  

(a) teaches, (b) partially teaches, or (c) does not teach the 

objective. 

2. Using the target population description and training reference 

provided, l ist all  valid and invalid skil l  assumptions made by 



the reference in relation to the skil l  level of the target 

population. 

3. Using the reading passage and any of the three reading-level 

formulas provided, correctly compute the reading level of the 

passage. 

k.  Using the performance objective, training reference, and target 

population description provided, l ist which i l lustrations in 

the reference are adequate and which are inadequate in relation 

to the objective and target population. 

Test 6. Design and Develop All  Tests 

Init iating Cue. Performance objectives have been developed. 

Skil ls and Knowledge Sub-tasks List and Pyramid. See Figure 7-

Objectives. 

1. Terminal Objective. Upon completing this unit of instruction, 

given a l ist of performance objectives and approved testing 

methods, the student wil l  be able to design and develop tests 

for each objective. 

2. Subordinate Objectives. Upon completing this unit of instruc

tion: 

a. Given a performance objective and a selected testing 

method, the student wil l  be able to develop a test for the 

objective using the specified method. 



Figure 7. Skil ls and Knowledges Sub-tasks List and Pyramid for 
Task 6, Design and Develop All  Tests 

Skil ls and Knowledges Sub-tasks List 

1. Recall  testing methods 

2. Recall  performance objectives 

3. Develop tests 

4. Evaluate tests relative to objectives 

5. Design and develop all  tests 
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PYRAMID 

Figure 7- Skil ls and Knowledges Sub-tasks List and Pyramid 
for Task 6, Design and Develop All  Tests 



b. Given a l ist of objectives and their tests, the student 

wil l  be able to evaluate the tests to determine whether 

they actually and completely test the objectives. 

Competency Tests. 

1. Using the assigned testing method, develop a test for the 

performance objective provided. 

2. Evaluate the l ist of performance objectives and their corre

sponding tests provided to determine i f  the tests completely 

measure competencey to meet the objectives. 

/ 

Task 7. Perform All  Sequencing Procedures 

Init iating Cue. Objectives, tests, and skil l  pyramids have 

been developed. 

Skil ls and Knowledge Sub-tasks List and Pyramid. See Figure 8. 

Objecti  ves. 

1. Terminal Objective. Upon completing this unit of instruction, 

given a set of objectives, tests, and skil ls pyramids, the 

student wil l  be able to perform all  sequencing procedures 

necessary to result in instructional maps and a master course 

map. 

2.  Subordinate objectives. Upon completing this unit of instruc

tion, 



Figure 8. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 7, Perform All  
Sequencing Procedures 

Skil ls and Knowledges Sub-tasks List 

1. Recall  site selection criteria 10. Identify equipment constraints 

2. Evaluate site selection criteria 11. Priorit ize constraints 

3. Recall  site selection options 12. Recall  skil ls pyramids 

it .  Select training sites 13- Recall  sequencing procedures 

5. Recall  use of ISD media selection model \ h .  Sequence instruction 

6. Use the ISD media selection model 15. Recall  map development procedures 

7. Recall  types of constraints for facil it ies 16. Develop instructional maps 

8. Recall  types of equipment constraints 17. Perform all  sequencing procedures 

9. Identify facil ity constraints 



PYRAMID 

Figure 8 .  Skills and Knowledges Sub-tasks List and Pyramid for Task 7 ,  Perform 
All  Sequencing Procedures 



a. Given all  necessary materials, the student wil l  be able to 

evaluate applicable criteria and select appropriate train

ing sites for each objective provided. 

b. Given an objective and all  necessary data, the student wil l  

be able to apply the ISD media selection model and select 

the correct media for use in training to meet the objective. 

c. Given a l ist of objectives with selected training sites 

and selected media, the student wil l  be able to identify 

and priorit ize all  instructional constraints. 

d. Given a set of objectives, skil ls pyramids, and instruc

tional constraints, the student wil l  be able to develop an 

instructional map for al l  of the objectives. 

Competency Tests. 

For the objectives provided, evaluate all  required criteria and 

select the appropriate training sites. 

Apply the ISD media selection model to the objectives and 

information provided and l ist the media selected for use in 

training the objectives. 

Identify and priorit ize all  instructional constraints that must 

be considered before sequencing the objectives and information 

provi ded. 

Develop an instructional map for the objectives and information 

provi ded. 
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Task 8. Develop Job Aids 

Init iating Cue. Analysis and design phases have been completed. 

Skil ls and Knowledges Sub-tasks List and Pyramid. See Figure 9. 

Object i  ves. 

1. Terminal Objective. Upon completing this unit of instruction, 

given a task analysis, target population description, objective, 

and test,  the student wil l  be able to develop an appropriate 

job aid for the task. The student must then be able to validate 

the aid and explain his results to a course manager. 

2.  Subordinate Objectives. Upon completing this unit of instruc

tion: 

a. Given a job aid and all  required materials, the students 

wil l  be able to validate the aid. 

b. Given three tasks, the student wil l  be able to construct 

the following job aids: 

Fi rst task cookbook 

Second task algorithm 

Thi rd task decision table 

c. Given a set of tasks with all  required data, the student 

wil l  be able to evaluate each task and l ist which of the 

three types of job aids would be the most appropriate 

fo r i t .  

d. Given a set of tasks with all  required data, the student 

wil l  be able to evaluate each against the criteria for job 



Figure 9. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 8, Develop Job Aids 

Skil ls and Knowledges Sub-tasks List 

1. Recall  job aid construction procedures 7. Recall  job aid criteria 

2. Construct job aids 8. Recall  job aids validation procedures 

3. Recall  types of job aids 9. Validate job aids 

4. Evaluate tasks with types of job aids 10. Develop job aids 

5. Recall  task analysis procedures 

6. Evaluate tasks with job aid criteria 
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Figure 9. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 8, Develop Job Aids 
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aiding and l ist which of the tasks should be job aided and 

which should not. 

Competency Tests. 

1. Using the job aid provided, validate the job aid. 

2. For the three tasks l isted, construct the following job aids: 

Fi rst task cookbook 

Second task algorithm 

Third task decision table 

3. Using the set of tasks and data provided, evaluate each task in 

terms of which of the three types of job aids would be the most 

appropriate for each. 

k.  Using the set of tasks and data provided, evaluate each task 

in terms of which of the three types of job aids would be the 

most appropriate for each. 

5. Use the set of tasks and data to evaluate each task against the 

criteria for job aiding and then l ist which of the tasks should 

be job aided and which should not. 

Task 9. Select Delivery Methodologies 

Init iating Cue. Analysis and design have been completed and 

instruction has been sequenced. 

Skil ls and Knowledges Sub-tasks List and Pyramid. See Figure 10. 



Figure 10. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 9, 
Select Delivery Methodologies 

S k i l l s  a n d  K n o w l e d g e s  S u b - t a s k s  L i s t  

1. Recall  task analysis procedures 

2. Recall  target population description procedures 

3. Recall  four programmed instruction methodologies 

4. Recall  Criterion-referenced Instruction method 

5. Recall  Information Mapping method 

6. Recall  methodology selection criteria 

7. Select appropriate delivery methodology 



PYRAMID 

Figure 10. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 9, Select 
Delivery Methodologies 
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Objectives. 

Terminal Objective. Upon completing this unit of instruction, 

given a task and all  required data, the student wil l  be able to 

select the appropriate delivery methodology for the task. 

Subordinate Objectives. Upon completing this unit of instruc

tion, the student wil l  be able to 

a. Define and explain the following terms: 

(1) Task analysis. 

(2) Target population description. 

(3) Programmed instruction: 

(a) Linear text 

(b) Branching text 

(c) Adjunct text 

(d) Discrimination text 

(k) Criterion-referenced Instruction 

(5) Information mapping 

b. Explain the criteria for methodology selection. 

Competency Tests. 

In the space provided, define and explain the following: 

a. Task analysis. 

b. Target population description. 

c. Programmed instruction: 

1. Linear 

2. Adjunct 

3. Discrimination 

4. Branching 
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2. In the space provided, explain the criteria for methodology 

selection. 

3. Using the task and data provided, select the appropriate 

delivery methodology for the task. 

Task 10. Develop Course Procedures 
and Control Documents 

Init iating Cues. Phases I  and I  I  are complete and methods have 

been selected. 

Knowledges and Skil ls Sub-tasks List and Pyramid. See Figure 11. 

Objectives. 

1. Terminal Objective. Upon completing this unit of instruction, 

given a course outline and all  required materials, the student 

wil l  be able to develop all  necessary course procedures and 

control documents. 

2.  Subordinate Objectives. Upon completing this unit of instruc

tion, 

a. Given a course outline and all  required materials, the 

student wil l  be able to 

(1) Develop all  necessary administrative procedures, to 

include analyzing constraints and making appropriate 

procedural changes. 

(2) Develop all  necessary subject matter procedures, to 

include analyzing constraints and making appropriate 

procedural changes. 



Figure 11. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 10, Develop Course 
Procedures and Control Documents 

Skil ls and Knowledges Sub-tasks List 

1. Recall  Phases I  and I I  

2. Determine student requirements 

3. Recall  constraint identif ication procedures 

k. Recall  administrative procedures 

5. Analyze administrative constraints 

6. Develop administrative procedures 

7. Recall  subject matter procedures 

8. Analyze subject matter constraints 

9. Develop subject matter procedures 

10. Analyze student constraints 

11. Recall  student procedures 

12. Develop student procedures 

13. Recall  types of control documents 

14. Recall  document development 
procedures 

15. Develop instructor control 
documents 

16. Develop student control documents 

17. Develop course procedures and control 
documents 



PYRAMID 

Figure 11. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 10, Develop 
Course Procedures and Control Documents 
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(3) Develop al l  necessary student procedures, to include 

analyzing constraints and making appropriate proce

dural changes. 

b. Given a course outline, developed procedures, and al l  neces

sary materials, the student wil l  be able to 

(1) Develop all  required instructor course control 

documents. 

(2) Develop all  required student course control documents. 

Competency Tests. Using the course outline and materials pro

vided, develop 

1. All  necessary administrative procedures for the course, to 

include analyzing constraints and making appropriate proce

dural changes. 

2.  All  necessary subject matter procedures for the course, to 

include analyzing constraints and making appropriate proce

dural changes. 

3.  All  necessary student procedures for the course, to include 

analyzing constraints and making appropriate procedural 

changes. 

k.  All  required instructor control documents. 

5.  All  required student control documents. 

Task 11. Write All  Training Materials 

Init iating Cue. Phases I  and I I  have been completed and all  

course documents have been developed. 
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Skills and Knowledges Sub-tasks List and Pyramid. See Figure 12. 

Objectives. 

1. Terminal Objectives. Upon completing this unit of instruction, 

given all  necessary documents and data, the student wil l  be able 

to write all  training materials in the selected formats for the 

selected methodologies. 

2.  Subordinate Objectives. Upon completing this unit of instruc

tion ,  

a. Given a unit of written instruction, a selected media l ist,  

and all  other necessary materials, the student wil l  be able 

to integrate the media into the instruction. 

b. Given an outline, selected methodology, and all  necessary 

materials, the student wil l  be able to write the specified 

unit of instruction. 

c. Given al l  necessary materials for a unit of instruction, 

the student wil l  be able to outline all  requirements for 

that unit.  

Competency Tests. 

1. Using the instructional materials and media l ist provided, 

integrate the media into the instruction. 

2. Using the outline, methodology, and materials provided, write 

the instruction for the unit specified. 

3. Using the materials provided, outline all  requirements for the 

specified unit of instruction. 



Figure 12. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 11, Write All  
Training Materials 

Skil ls and Knowledges Sub-tasks List 

1. Recall  instructional formats 6. Outline instruction 

2. Recall  methodologies 7- Write instruction 

3. Recall  media uses 8. Integrate media with instruction 

k. Recall  Phase I  processes S. Write al l  training materials 

5. Recall  Phase I I  processes 
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Figure 12. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 11, Write 
All  Training Materials 
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Task 12. Validate All  Training Materials 

Init iating Cue. All  materials have been developed. 

Skil ls and Knowledges Sub-tasks List and Pyramid. See Figure 13-

Objectives. 

1. Terminal Objective. Upon completing this unit of instruction, 

given a set of training materials, the student wil l  be able to 

validate all  materials. 

2. Subordinate Objectives. Upon completing this unit of instruc

tion, 

a. Given a set of training materials, the student wil l  be able 

to conduct an individual tryout validation on the materials. 

b. Given a set of training materials, the student wil l  be able 

to conduct a group tryout validation on the materials. 

c. Given a set of training materials, the student wil l  be able 

to conduct a f ield tryout validation on the materials. 

d. Given a set of training materials and tryout results, the 

student wil l  be able to compile and analyze the results 

and then make the necessary revisions to the materials. 

Competency Tests. 

1. For the set of training materials provided, conduct: 

a.  An individual tryout. 

b. A group tryout. 

c. A f ield tryout. 



Figure 13- Skil ls and Knowledges Sub-tasks List and Pyramid for Task 12, Validate All  
Training Materials 

Skil ls and Knowledges Sub-tasks List 

1. Recall  methodologies 

2. Recall  individual tryout procedures 

3. Conduct individual tryouts 

k. Recall  group tryout procedures 

5. Conduct group tryouts 

6. Recall  f ield tryout procedures 

7. Conduct f ield tryouts 

8. Recall  validation procedures 

9. Recall  terminology procedures 

10. Recall  sequencing rules 

11. Recall  levels of diff iculty 

12. Recall  pretest and posttest procedu 
procedures 

13. Compile validation results 

lA. Analyze validation results 

15. Revise training materials 

16. Validate all  training materials 
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Figure 13. Skil ls and Knowledges Sub-tasks List and Pyramid for Task 12, Validate All  
Training Materials 
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2. For the set of training materials and tryout results provided: 

a. Compile the results. 

b. Analyze the results. 

c. Revise the materials as required. 

Review of Results 

The results presented in this chapter are the analysis of each 

of the twelve major tasks identif ied in the needs assessment. 

1.  Perform behavior analysis. 

2. Perform analyses procedures. 

3. Select tasks for training. 

4. Perform all  procedures in developing objectives. 

5. Assess existing training materials. 

6.  Design and develop all  tests. 

7. Perform all  sequencing procedures. 

8. Develop job aids. 

9. Select delivery methodologies. 

10. Develop course procedures and control documents. 

11. Write al l  training materials. 

12. Validate all  training materials. 

These twelve tasks, along with the results of their analyses, form the 

framework for the development of an Instructional Systems Development 

course. 



CHAPTER 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

As stated previously, the purposes of this study were the 

following: 

1. To identify and address the need for training new systems 

contractors employed by the U.S. Army Intell igence Center and 

School in methods of Instructional Systems Development. 

2.  To perform a complete Instructional Systems Development 

analysis of the identif ied needs. 

3. To produce a design for the instruction that could be used in 

the development of a comprehensive training program for said 

contractors. 

Both the analysis and design procedures accomplished in this effort 

were performed using the methods discussed in the actual Instructional 

Systems Development process. 

The needs assessment conducted provided the l ist of the twelve 

major tasks that civil ian contractors must be able to perform in order 

to use the Instructional Systems Development mode1. These are: 

1. Perform behavior analysis 

2. Perform analyses procedures 

3. Select tasks for training 

4. Perform all  procedures in developing objectives. 
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5 .  Assess existing training materials 

6 .  Design and develop all  tests 

7 .  Perform all  sequencing procedures 

8 .  Develop job aids 

9 .  Select delivery methodologies 

1 0 .  Develop course procedures and control documents 

1 1 .  Write all  training materials 

1 2 .  Validate all  training materials. 

Each task was then analyzed to determine the skil ls and knowledges 

required for i ts satisfactory performance. Thus, the results of the 

analysis portion of the study were a complete task l isting and a 

compilation of al l  required skil ls and knowledges. 

The design process heirarchically pryramided the skil ls and 

knowledges identif ied to graphically display their relationships. 

Three-part behavioral objectives were then written for the higher 

level skil ls of each pyramid. Competency tests based on the action, 

conditions, and standards of each developed objective were next con

structed. The development of the tests at this point in the process 

ensures that only the objectives are tested and not any extraneous 

material that might be included by either a course writer or an 

instructor. 

The f inal step in the process was to sequence the objectives 

into a learning order, with consideration given to student, facil ity, 

and equipment constraints. The products of this sequencing resulted 

in an instructional map diagramming how students should progress 

through the course. 



Thus, the parameters for a course for contractors working with 

the U.S. Army Intell igence Center and School have been defined. These 

parameters represent the instructional framework for the construction 

of an Instructional Systems Development course. 

Conclus i  ons 

Two conclusions were reached as a result of this study: 

1. There exists a definite need for the development of an Instruc

tional Systems Development course for civil ian contractors who 

develop training for the U.S. Army Intell igence Center and 

School. 

2.  The systems analysis and design procedures performed on the 

identif ied tasks have resulted in an instructional framework 

suitable for the development of a contractor's Instructional 

Systems Development training course. 

Recommendat ions 

From the results of this study, i t  is recommended that a 

course be developed, validated, and implemented to train civil ian 

contractors in the precesses of Instructional Systems Development. 

I t  is further recommended that the instructional framework developed 

as a result of this study form the basis for the aforementioned course. 
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