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CHAPTER I 

INTRODUCTION 

The area of educational technology is rapidly expanding 

and is currently presenting the education profession with many 

new instructional media ranging from methodology to an assort-

ment of audio-visual equipment. Some of these media will un-

doubtedly prove to be effective and becoiae assets to the 

profession, while others will simply be renumbered as passing 

innovations. One relatively new medium which appears to be 

gaining the increased attention of psychologists and educators 

is programed instruction in secondary education as well as in 

the areas of industrial and technical training* This growing 

interest in programed instruction is generating a greater need 

for research to investigate the possibilities and limitations 

of this medium. 

This study was concerned with the use of programed in-

struction in the area of technical training and was conducted 

at an Air Force technical training school using recent high 

school graduates. The first phase of the study consisted of 

developing a programed textbook for an instructional unit in 

governmental fiscal accounting, and the second phase consisted 

of investigating the achievement of students who were taught 
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the unit with three different techniques. Two of the tech-

niques consisted of programed instruction procedures, and th® 

third technique was the conventional lecture-demonstration 

procedure. 

Statement of the Problem and Its Purposes 

The problem of th© study was the effectiveness of three 

techniques to teach the instructional unit, "The Air Force 

Fiscal Account Structure and Codes." The techniques compared 

were {1) lecture-demonstration procedure supplemented with the 

eclectic programed textbook, (2) autoinstructional procedure 

using only the eclectic programed textbook, and (3) the con-

ventional lecture-demonstration procedure. 

The first purpose of this study was to determine the 

relationship between the techniques and achievement by the 

students as measured by the mean gain score. 

The second purpose of this study waa to determine the 

relationship between the techniques and amount of time re-

quired by the students to complete the instructional unit. 

The third purpose of this study was to determine the 

relationship between techniques and retention loss. 

The fourth purpose of this study was to determine the 

relationship between the mean gain score of students taught 

with the three techniques with their reading ability, general 

intelligence, administrative aptitude, and educational level. 



Hypotheses 

The hypotheses formulated and tested for this study were 

as follows: 

1, The lecture-demonstration procedure supplemented with 

the eclectic programed textbook (Experimental Group A) would 

be more effective than either the autoinstructional procedure 

using only the eclectic programed textbook {Experimental 

Group B) or the conventional lecture-demonstration procedure 

{Control Group), and the technique used with Group B would b© 

more effective than the technique used with the Control Group. 

The criterion for this hypothesis was the mean gain score. 

A. Group A would make a significantly higher mean 

gain score than Group B. 

B. Group A would make a significantly higher mean 

gain score than the Control Group. 

C. Group B would make a significantly higher mean 

gain score than the Control Group. 

2, Group A would require significantly lees time to com-

plete the instructional unit than either Group B or the Control 

Group, and Group B would require significantly leas time to 

complete the unit than the Control Group. 

A. Group A would require significantly less time for 

the unit than Group B. 

3. Group A would require significantly less time for 

the unit than the Control Group. 



C. Group B -would require significantly less time for 

the unit than the Control Group. 

3. Group A would have a significantly lower retention 

loss than either Group B or the Control Group, and Group B 

would hav© a significantly lower retention loss than th© Con-

trol Group. Eetention loss was considered as the difference 

between the means of the post-test and retention test. 

A. Group A would have a significantly lower retention 

loss than Group 0. 

B. Group A would have a significantly lower retention 

loss than th® Control Group. 

C. Group B would hav© a significantly lower retention 

loss than th© Control Group. 

4. In Group A there would be a significant positive cor-

relation between the student*s mean gain score with each of 

the following factors: 

A. leading ability test score 

B. General intelligence test score 

C. Administrative aptitude test score 

D. Educational level 

5. In Group B there would be a significant positive cor-

relation between the student's mean gain score with each of 

the following factors: 

A. Heading ability test score 

B. General intelligence test score 



C. Administrative aptitude test score 

D. Educational level 

6, In the Control Group, there would be no significant 

correlation between the student's mean gain score with each 

of the following factors: 

A. R@ad.ing ability test score 

B. General intelligence test score 

C. Administrative aptitude test score 

D. Educational level 

Definition of Terms 

The definitions of the special terms as used in this study 

were as follows; 

1. Instructional Unit.—-This term was used to refer to 

the segment of the General Accounting Specialist Course titled 

"The Air Force Fiscal Account Structure and Codes," which con-

sisted of approximately twenty-four conventional classroom 

hours. The basis of this unit was the student learning to 

work with the major chart of accounts as used by the United 

States Treasury and Department of the Air Force in governmental 

fiscal accounting procedures. 

Criterion Test.—This term was used to refer to the 

measuring instrument which was developed and used to evaluate 

the attainment of the objectives of the instructional unit. 

The instrument consisted of multiple-choice, short-answer, and 

performance type of items. This instrument was used as the 

pre-test, post-test, and the retention test. 
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3. Mean Gain Score.—This tern was used to refer to the 

difference between, the pre-test score and the post-teat score. 

The mean gain score of a group was referred to as the differ-

ence between the means of the pre-test and post-test. 

4* Programed Instruction >—This terra was used to refer 

to a student-centered method of instruction whereby 

A. The subject matter was carefully organized into a 

logical sequence which could be readily learned by a cer-

tain group of students. 

B. The subject matter was divided into small, dis-

crete steps, questions or inatructions, and each step 

developed deliberately on the preceding one. 

C. The student assumed an active role in the learning 

process as he responded to each question or instruction, 

D. The student was immediately given the correct 

response to compart with his answer or response* 

£, The student progressed through the sequence of 

material at his own rate or speed of learning* 

5. Eclectic Programed Textbook.—This term was used to 

refer to the program which was specifically developed using 

programed instruction procedure® to teach the instructional 

unit "The Air Force Fiscal Account Structure and Codes." Til© 

program was developed from the objective® of the instructional 

unit and by selecting and using a combination of three program-

ing techniques# The programing techniques used were linear, 

linear-branching, and adjunct. 



6. Linear Programing *—This term referred, to a technique 

of programing material into an ordered sequence of stimulus • 

items called frames. The student constructed responses to each 

frame and was immediately informed of the correctness of his 

response. 

7. Linear-Branching Programing:.—This term referred to 

a technique of programing which combined straight linear pro-

graming with a gate-frame branching procedure which enabled 

th© students to skip some frames if they knew the material or 

did not require additional practice in the area* 

8. Adjunct Programing.—This term referred to a technique 

of programing which referred the students out of th© program 

to other resource material for a certain reading assignment. 

After completion of the exercise, the students continued with 

frames in the program which assisted them to evaluate their 

comprehension of the reading assignment. 

9. Autoinstructional Procedure.—This term was used to 

refer to the procedure whereby the students were taught solely 

with programed instruction procedures, and the program used 

was the eclectic programed textbook. There was an instructor 

with the class at all times; however, he acted only as a proc-

tor to monitor the use of the program and did not conduct any 

type of formal presentation. 

10. Conventional Lecture-Demonstration Procedure.—This 

term was used to refer to the procedure whereby the students 



a 

were given an assignment to read selected paragraphs from a 

textbook and an accounting manual. This was followed by a 

lecture and demonstration by the instructor# Following this, 

the students completed problems in a workbook which consisted 

of assigning various codes to financial transactions. During 

this practical work, the instructor was available to check 

@©eh student * s work and answer individual questions. 

11- Han of Instruction* —fhis term referred to a docu-

ment which prescribed the qualitative requirements for a tech-

nical training course in terms of specific statements of 

learning objectives. The plan listed the preferred teaching 

sequence and indicated training level, time allocation, type 

of presentation, study references, training standard correla-

tion, and necessary audio-visual aids. 

12. Reading Ability.—The reading ability of each student 

was referred to in terms of the score obtained from the Melson-

Dennv Reading Test. This test was reported to be designed to 

provide a measure of the examinee's reading ability in terns 

of vocabulary, rate, and comprehension (13, p. 3)» 

13- Administrative Aptitude.—The administrative aptitude 

of each student was referred to in terras of the score obtained 

from the administrative aptitude cluster of the Airman Qualify-

ing Examination. This test was reported to be designed to 

evaluate personnel in terns of four abilities or aptitude 

clusters which were indicative of success in certain Air Force 

technical schools (6, p. 37). 



14» Educational Level.—The educational level of each 

student was referred to in terms of the highest grade completed 

in formal schools as stated on the studentfs personnel records# 

15* General Intelligence.--The general intelligence of 

each student was referred to in terms of the acor© obtained 

from the Armed Forces Qualification Teat* This teat was ad-

ministered to each person upon entering the armed services, 

and the test was reported to be designed to evaluate the 

examinee's verbal, numerical, spatial, and mechanical learning 

abilities (6, p. 33)« 

Background and Significance of the Study 

The recent influx of information concerning the possible 

use of programed instruction in industrial and technical train-

ing was a primary reason for the senior staff members of the 

Air Force Accounting and Finance School to become interested 

in investigating the use of programed instruction. They were 

interested in this medium as a possible means of improving 

the effectiveness of technical training in the area of govern-

mental and financial management. Specific reasons for their 

interest were that programed materials appeared to be effec-

tive means of assisting newly assigned instructors in the wore 

difficult areas of the curriculum, the medium could possibly 

reduce the required amount of training time, and that programed 

materials could possibly be an effective means for conducting 
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remedial training, Because of this interest, permission was 

granted to conduct the study. 

The Air Force Accounting and Finance School is a component 

of the Department of Comptroller Training located at Shepp&rd 

Technical Training Center, Wichita Falls, Texas, The specific 

course selected for this study was the General Accounting 

Specialist Course. This course was designed for recent high 

school graduates initially entering the Air Force, and the 

course provided training in governmental and commercial account-

ing procedures, A detailed description of the course is pre-

sented in Chapter III. 

Before the study could be conducted, it was necessary to 

become qualified as a programer so that materials could be 

developed in programed form because such materials were not 

available from commercial sources* The chidf means of acquir-

ing the programing skills to develop the materials was study 

in a formal course in programing which was conducted by the 

Educational Division of the Radio Corporation of America at 

Denver, Colorado. The curriculum of this six-weeks course 

consisted of learning theory, basic programing formats, and 

programing techniques with emphasis on the linear and intrinsic 

methods. 

After completion of the programing course, the next phase 

was to select the instructional unit and develop the programed 

materials to be used in the study. The instructional unit 
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selected to b© programed was "The Air Force Fiscal Account 

Structure and Codes." Reasons for selecting this particular 

unit were (1) this unit was an important segment of the course 

because at this point the students learned the use of the major 

chart of accounts as used by the Department of the Air Force 

in governmental fiscal accounting procedures, and a thorough 

understanding of the use of the account structure was a req-

uisite for continuing in the course, and (2) the outcomes of 

learning in this instructional unit could be specified in 

sufficiently explicit terns to permit their measurement. 

In planning and developing the programed materials, it 

became apparent that a feasible approach to using programed 

instruction in teaching this particular instructional unit was 

to combine the programed material with other instructional 

madia. This approach was Initially based on the idea presented 

by Pinkerton {14, p. 691), who states that programed instruction 

may provide accounting education with a real opportunity to 

continue to improve the classroom practices, and that one pos-

sible approach is to combine programs with other media. Agree-

ing with such an approach are Schramm (15, pp. 39-40}, Lumsdalne 

{11, pp. 387-339, 400), and Coulsori {5, p. 372), who suggest 

that programed instruction should be considered in proper per-

spective among other educational technique®, and that attempts 

should be made to research the conditions and combination of 

methods which will lead to most efficient learning. Accepting 

the approach that programed instruction should be viewed in a 
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broad perspective which will permit and encourage the inte-

gration of this medium with other instructional methods, an 

eclectic programed textbook was developed. A detailed descrip-

tion of the development of this unique programed text is pre-

sented in Chapter III. 

After the programed text was developed and published, the 

final study was designed. Some questions which were considered 

in designing this study were (1) How effective is programed 

instruction as compared with the present conventional classroom 

procedures in terms of achieving the objectives of an instruc-

tional unit? (2) Should programed materials be used to supple-

ment the conventional methods of Instruction or is it just as 

effective as an autoinstructional medium? (3) Can programs be 

developed using programed instruction techniques which can teach 

students to become proficient in the use of accounting manuals 

in conjunction with teaching technical information? and (4) 

When programed instruction is used, is there any relationship 

between the mean gain score and such factors as general intel-

ligence, reading ability, and aptitudes? 

The four preceding questions became the basis of the design 

and problem of this study. Thus the significance of this study 

was that the obtained data played a major role in the develop-

ment of criteria used in evaluating and preparing programed 

materials at the Air Force Accounting and Finance School as 

well as in other Air Force technical schools. 
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Limitations of the Study 

This study was limited to the General Accounting Specialist 

Course which was conducted by the Air Force Accounting and 

Finance School during the period February through November, 1965. 

This study was limited to regular Air Force male students 

who completed the General Accounting Specialist course during 

the period from February through November, 1965. 

This study was limited to the task of measuring and com-

paring the effectiveness of three instructional techniques as 

used in one instructional unit, "The Air Force Fiscal Account 

Structure and Codes,r of the General Accounting Specialist 

Course. 

This study was limited to the investigation of two dif-

ferent uses of an autoinstructional program which was specif-

ically developed for the instructional unit using three 

programing techniques* The techniques were linear, linear-

branching, and adjunct. 

Basic Assumptions 

The basic assumptions as concerns this study were as 

follows; 

1. The student-entry rate into the General Accounting 

Specialist Course during the period of the study would permit 

at least thirty eligible students to be assigned to each of 

the three groups. 
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2* Conditions would exist so that the class entries into 

the course could be rotated so as to have an equal number of 

students in each group who studied th® instructional unit at 

the same time of day. 

3. The difference in environmental factors, namely 

temperature and humidity, in the classrooms where th® study 

was to be conducted would be alike in that minor differences 

would not be an important factor in the study. This assumption 

could be made because of air-conditioned facilities. 

Organization of the Remainder of the Study 

The remainder of this study was organissed as follows: 

Chapter XI contains the psychological bases of the study; 

Chapter III describes the course and instructional unit, de-

velopment of the criterion test, and the eclectic programed 

textbook; Chapter I? describe© the methods and procedures 

used for collection and treatment of the data; Chapter V con-

tains the presentation and analysis of the data; and Chapter 

VI contains the summary, findings, conclusions, implications, 

and recommendations. 
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CHAPTER II 

PSYCHOLOGICAL BASES OF THE STUDY 

Programed Instruction as a Tutorial Method 
of Instructing 

Proponents of programed instruction maintain that the use 

of this instructional medium adapt® some of the techniques of 

private tutoring to the teaching of large numbers of students 

(26, p. 4-2j 76, p. 1). In this respect the student is led 

step-by-step along a certain learning path. The student 

actively responds to specific directions which have been 

logically sequenced so that his response always carries him 

closer to the prescribed desired learning outcome. The stu-

dent response is usually in the form of answers to questions 

or solutions to problems. Another unique aspect of programed 

instruction is that whenever a student makes a response he is 

immediately informed as to how correct his answer is and, where 

necessary, provided with additional information to correct his 

answer. According to Ofiesh (76, p. 1), it is this aspect of 

programed instruction which comes closest to approximating the 

tutorial relationship. 

It is now generally recognized that programed instruction 

refers to the kind of learning experience by which a "program" 

becomes an individual tutor for the student, and this program 

17 
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guides or leads him through a set of specified behaviors 

which have been designed and sequenced so as to make it more 

probable that he will behave in a given desired way in th© 

future (SS, p. 1; 64, p. 3#5). Thus it is expected that the 

student will learn whatever the program is designed to teach. 

The program can be presented either in books, pamphlets, loose 

leaf binders, or in various types of machines. The program is 

usually designed so as to have a series of items or frames, 

statements, or questions in which the student ia asked to make 

a response. Thus the response may be to complete words in a 

sentence, to overtly answer a question, to select one of a 

series of multiple-choice answers, to indicate agreement ©r 

disagreement, or to solve a problem and record the answer. 

As soon as the response is made, the student is given the 

correct response so as to Immediately inform him as to whether 

his response was the correct one. The items or frames are 

usually so carefully written and the steps so small between 

frames that the student practices mostly correct responses. 

The sequence of frames is carefully designed and arranged to 

take the student from response® he has gradually learned, 

through new responses he is able to make because of the other 

responses he already knows, to the final responses which 

is intended that he should have learned {$8, p. 2). 

Within this framework of a general description of programed 

instruction, there have evolved two basic concepts or approaches 

to developing programs. 
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Basic Methods of Programing 

The two main methods of programing are referred to as 

linear and intrinsic. Each of these approaches depends for 

its effect on some type of psychological conditioning, whether 

it be Skinner's operant conditioning, Guthrie*8 contiguity 

learning, or Pavlovian or classical conditioning, or possibly 

a combination of such theories (88, p. 3), 

The linear method was primarily developed by Skinner {28, 

pp. 11-12; 95; 96; 103» pp. 97-98). This method, also referred 

to as straight-lint programing, is based on a reinforcement 

theory of learning. The strategy of linear programing is to 

get students to give the responses that are to be learned* 

To accomplish this objective, the subject matter is presented 

in very small steps and the student is constantly cued or 

prompted so that relatively minute behaviors are reinforced 

so that the student will easily learn each step. Learning 

becomes almost effortless, and it is designed to be that way. 

Facts and ideas are illustrated and repeated and in a variety 

of ways so that the student learns through much review and 

repetition. In linear programing, the response of the stu-

dent is usually a constructed one. It is thought that such 

a constructed response is what determines the extent to which 

the student participates actively in the learning program. If 

he constructs the correct response, then he immediately knows 

that he is correct and this knowledge is supposedly reinforcing 

{26, p. 4-1, 25, pp. 9-22; 53, pp. B2-9&; 77). 
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The intrinsic method was developed by Crowder (22; 23; 

20, pp. 40-42; 103, pp. 9$-99). This method, also referred to 

as branching, provides a much greater amount of information in 

the steps of the program than does the linear method. Intrinsic 

programing considers t©aching as a process of communication 

(26, p. 4-1). In an intrinsic program, the student is pre-

sented an explanation followed by a multiple-choice question. 

This method assumes that learning takes place during the stu-

dent's exposure to the explanation, and questions are asked to 

determine whether learning has occurred. The information the 

student receives is controlled by his answers to the questions. 

Each alternative to a question directs the student to new infor-

mation on that particular choice of answer. If communication 

is complete, the student learns that the correct alternative 

directs him to the next logical explanation of the program; if 

communication fails, errors should be detected and immediately 

corrected (26, p. 4-2). 

The basic difference between intrinsic and linear methods 

is that the intrinsic approach does not seek the ideal error-

less performance of the student*as does the linear method. 

Also, the reliance on the constructed responses is not as 

great in intrinsic programing as it is in the linear method. 

In addition to the above two basic methods of programing, 

there are several adaptive techniques such as by-passing and 

linear-branching. By-p&ssing, also referred to as forward-

gating, is a technique which permits the student to skip 
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parts of a program. By-passing is an adjustlve device used by 

some prograrners to tell the student when and how far he is 

permitted to advance. This technique insures that a student 

will not be presented Information which he has previously 

mastered {20; 26, p. 4-2). 

The adaptive technique of linear-branching is occasionally 

used by some prograrners when additional material may be required 

to meet the needs of certain students while working through a 

program. The student may be provided a small amount of infor-

mation at some point in the program, or he may be "branched" 

to other resource materials (20, p, 4-2). 

Related Studies on Programed Instruction 

Since Skinner's now famous article of 1954 (94) in which 

he first advocated the use of programed instruction, there have 

been many reports of original research on this instructional 

medium# According to Schramm (70, p. 1), there were approxi-

mately 165 reports submitted between 1959 and 1964. Ho method 

of instruction has ever come into use surrounded by so much 

dispute and research activity (23, p. vii; 89', p. 1). Devel-

oping an acceptable definition of programed instruction and 

even the spelling of the word "programed" (programed versus 

programmed) apparently presented problems to many behavioral 

psychologists and educators (29). The terns "programed" and 

"programer" are currently accepted. 
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As the literature concerning research on programed 

instruction is reviewed, the basic theoretical question 

which is naturally raised is, "Do students learn from pro-

gramed instruction?" Schramm, in his bibliography of the 

research on programed instruction, answers this question as 

follows: 

The research leaves us in no doubt of this. 
They do, indeed, learn. They learn from linear 
programs, from branching programs built on the 
Skinnerian model, from scrambled books of the 
Crowder type, from Pressey review tests with 
immediate knowledge or results, from programs 
on machines or programs in texts. Many kinds of 
students learn - college, high school, secondary, 
primary, pre-school, adult, professional, skilled 
labor, clerical employees, military, deaf, re-
tarded, imprisoned - every kind of student that 
programs have been tried on. Using programs, 
these students are able to learn mathematics 
and science at different levels, foreign lan-
guages, English language correctness, the 
details of the U. S* Constitution, spelling, 
electronics, computer science, psychology, 
statistics, business skills, reading skills, 
instrument flying rules, and many other sub-
jects {B9, pp. 3-4). 

The method normally used to determine if students learned 

from programed instruction is to compare pre-test scores with 

post-test scores or the amount of time required to reach a pre-

determined criterion of performance. This type of study or 

research does indicate to what extent various programs may 

teach, but such research does not indicate how well students 

learn from programs as compared to how well they learn from 

other kinds of instruction* This appears to be on© of the 
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major weaknesses of the current research in the area of pro-

gramed instruction. 

As previously stated, the two basic methods of program-

ing are linear and intrinsic; however, in reviewing the 

current research on programed instruction, it becomes quite 

evident of the lack of research which has been conducted 

using intrinsic programs. Because of this lack of research 

and since this study was concerned with the use of a linear 

type of program, the following related studies pertain only 

to linear programing# The studies are further classified 

according to the six major characteristics of linear pro-

graming* According to Schramm (89, pp. 4-6), the charac-

teristics of a typical linear program is that it has (1) an 

ordered sequence of items, through which the student works 

in (2) short steps, therefore making few errors, as he records 

(3) a constructed response to each frame! and receives (4) 

immediate knowledge of results. The student (5) works at his 

own pacej and (6) receives reinforcement for each correct 

response. Some problems which have developed concerning each 

of these six characteristics and some related studies are pre-

sented in the following paragraphs* 

An Ordered Sequence of Items 

The problem developed concerning this characteristic is 

whether subject matter should be programed in an ordered or 
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randomized sequence for most effective learning. Zucksrman 

(110), Roe (&7), and Levin (63) found that there was no sig-

nificant difference between performance of students who worked 

the randomised sequence and those who worked the logically 

sequenced program; however, the programs used in these stud-

ies consisted of only a few frames. 

Studies using longer programs have made more significant 

contributions to the understanding of sequence of materials 

in programs. Some of the more noted studies were conducted 

by Gagne (40; 42} and Silberman (90). Each of these studies 

found that an ordered and logical sequence Is necessary in 

effective programs* 

Short Steps and Few Errors 

The problem concerning this characteristic evolves around 

the size of the steps within a program, Prograiaers use vari-

ous techniques to determine the size of steps in a program; 

however, when significant differences have been found in 

learning from programs of different step siise, the findings 

have been usually in favor of the programs with short steps. 

One of the better studies in this area was done by Evans (33)» 

who used four different versions of a program intended to 

teach a method of converting numbers to unfamiliar number 

bases. The different versions covered the same material but 

had respectively thirty, forty, fifty-one, and sixty-eight 

steps. The groups who had the smaller step programs {fifty-one 
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and sixty-eight) made fewer errors during the program and per-

formed significantly better on the post-test and retention 

test. Coulson (19) got similar results. 

One dissenting study in this area was conducted by Smith 

(9$), who found no difference in rates of learning to spell at 

related to variation in si&e of step. This may be because 

spelling is rote learning and does not depend so much on 

sequence as does conceptual learning. 

One of the roost significant studies dealing with this 

problem was conducted by Maccody (70). This study involved 

teaching an assembly task from a filmed demonstration. The 

experimenters found that more learning came from gradually 

increasing the step sise than from maintaining either very 

short or extremely long steps. The best result of all was 

obtained by starting with short steps, then gradually length-

ening them out. The worst result of all came from demonstrat-

ing the whole sequence before practice—the longest possible 

step. Also, it was found that performance gradually deteri-

orated among students who were permitted to practice short 

steps only. These findings may account for some of the 

reports of boredom (21; 32) reported from students who have 

worked through long and controlled linear programs. 

Constructed Response 

Kesearch probing this characteristic is concerned with 

whether students should write out their own response or simply 
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say it to themselves while working through a program* Alter 

(2), Evans (33), Stolurow (104)> and Pressey (d3) report 

experiments which indicated no significant differences between 

the amount of learning from overt and covert responses. 

Cummings (24) and Goldbeck (4$) represent some of the 

dissenting studies which report that the experimental groups 

that wrote answers scored higher on both post-test and reten-

tion tests than the groups which were told to simply "think" 

their answers. 

The answer to this problem appears not to be evident; 

however, it appears that it is reasonable to suppose that in 

the ease of overt versus covert responding, there are many 

more elements involved rather than simply a covert versus 

overt question. Some of these elements may be the type of 

information to be learned, ability of the students, nature 

of the criterion test, and the amount of practice provided 

for in the program. 

Immediate Knowledge of Results 

The problem concerning this characteristic is whether 

"immediate" knowledge of results or responses is necessary 

for most effective learning in programs. 

Krumboltz (61) and Kanner (60), representing the findings 

of the majority of the studies concerned with this problem, 

report results which substantive the often used postulation 

that immediate knowledge of results contribute most•to 
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learning from a program. Feldhusen (34) and Hough {54) have 

two dissenting studies in this area in that both report that 

they found no significant difference between immediate and 

delayed knowledge of results. Glaser (47) appears to have 

made an appropriate contribution to this problem. He states 

that Immediate knowledge of results in a program is probably 

mora important when the program error rate is high, and that 

when the error rate is low, as in most linear programs, it 

becomes less Important to have immediate knowledge of results. 

Works git .Oj© Paoe 

The problem concerning this characteristic is whether a 

student will learn more effectively when writing at his own 

pace or is some external controlled pace more effective. 

Surprisingly, current experimental studies have not been 

able to prov© as much advantage for individual pacing as might 

be expected (69, p. 11). Maccoby (70) found that self-pacing 

was the most effective technique when compared to external 

pacing. The studies reported by Carpenter (13), Briggs (8), 

and Feldhusen (34) found no significant difference attribut-

able to self-pacing or external-pacing. This problem may not 

be a simple question of self-pacing versus external-pacing 

but may have other elements such as content and type of stu-

dents . For example, Frye (39) reports that a heterogeneous 

group took a longer average to complete a program when 
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it was externally paced than when it was individually paced, 

but a homogeneous and externally paced group took no longer 

than a self-paced group. 

Receives Reinforcement 

The problem concerning this characteristic is the type, 

amount, and how often reinforcement should be received by 

students for most efficient learning while mastering a program* 

Since Skinner has been the most influential advocator of 

linear programing {64, p. 3^2), most linear programers have 

used his theory of reinforcement in their work. This theory 

is basically that the confirmation of a response is the rein-

forcing agent and such an agent will increase the probability 

that a certain response will occur again (53> PP* &5-&6)# 

According to Schramm ($9t p. 13)> this response-confirmation 

mode is seriously being questioned in that many experiments 

have not been very successful in identifying the incentive in 

programed instruction that supposedly makes response-confirmation 

an act of reinforcement. The mode which is causing response-

confirmation to be questioned is the prompting mode. In a 

prompting mode, the stimulus and correct response are pre-

sented to the student at the same time and the student is 

required to repeat the correct response» The studies by Cook 

(163, Irion (57), and Briggs (7) are only a few which indicate 

that the prompting mode is v. effective. Although most of 

the prompting studies have involved paired associates rather 
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than problem-solving or concept learning (39, pp. 13-14)> 

they do indicate the importance of the use of the prompting 

mode for certain types of programed information. Also, the 

response - confirmation versus prompting problem raises a very-

pertinent question in developing linear programs, and this is 

whether Guthrie1s contiguity hypothesis describes better than 

Skinner's reinforcement hypothesis the process by which learn-

ing supposedly takes place in programed instruction ($9» p* 14) 

The evidence is not yet clear, 

Programed Instruction in the Armed Forces 

The most feasible areas to consider the use of programed 

materials are at the secondary school and college levels be-

cause of the amount and complexity of reading required; how-

ever, another fertile area for possible use of programed 

instruction is the technical training programs as conducted 

by the arnied forces. In fact, it may prove to be more feas-

ible to consider extensive use of programed materials in the 

armed forces technical schools than either in secondary 

schools or colleges. The main reason for this is explained 

by Bishop and Regan. 

Training of and by the armed forces has always 
bean sensitive to education innovation - a good 
deal more sensitive than the educational community 
at large. This is due to a variety of factors. 
First, the objectives of military training are 
relatively well defined, since the behavior or 
skills to be developed been rather specif-
ically identified. The range of skills required 
is more circumscribed than those of secondary 
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and higher education in the civilian community. 
Armed forces training has been principally con-
cerned with perceptual-motor and procedural tasks. 
Additionally, since military training is more 
directive and less encumbered by formal diploma 
requirement®, the reaction time tor change is re-
duced. A nsw idea or teaching device can be tried 
out systematically while still in the embryo stage* 
Finally, the need for shortening training time and 
improving quality has increased continually since 
World War II (5, p. 59 h 

Because of the need to investigate the use of programed 

materials in the armed forces, this study was conducted at a 

technical training school conducted by the Department of the 

Air Force. The description and development of the instruments 

used in the study are provided in the following chapter. 
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CHAPTER III 

DESCRIPTION AND DEVELOPMENT OF THE INSTRUMENTS 

USED IN THE STUDY 

Description of the Course and the Experimental 
Unit of Instruction 

The General Accounting Specialist Course, number ABR67131> 

was one of four resident courses conducted by the Department 

of the Air Force to train personnel in the accounting and 

finance career field* The course was specifically designed 

for students who were high school graduates and who were 

initially entering the Air Force and the accounting and finance 

career field. The major prerequisite for students attending 

this course was to have scored above the eightieth percentile 

on the administrative aptitude cluster of the Airman Qualify-

i£& ExmlflaUm (7, P« 37; 11, p. 60-3). 

The length of the course was 330 academic hours for a 

total of 55 academic days (1, p. ii). Each academic day con-

sisted of five hours fifty minutes, which included four ten-

minute breaks and one twenty-minute break. 

The curriculum of the General Accounting Specialist Course 

was designed to provide technical training in the following 

general areas: principles of governmental and commercial 

43 



ii*Zt 
rnr 

accounting; operation of printing calculators and card punch 

machines; accounting and finance functional which included 

appropriation accounting, general ledger and expense systems, 

materiel and commercial services procedures, stock fund pro-

cedures; and introduction to computer application (11, p. 60-3) 

The curriculum of the course was divided into "blocks, and each 

block was further divided into units of instruction (1, p. ii). 

An outline of the blocks and units of the General Accounting 

Specialist Course is listed as Appendix A* 

The specific unit of instruction in which the study was 

conducted was the third unit of Block II, and the title of 

this unit was "The Air Fore© Fiscal Account Structure and 

Codes#" This unit was the segment of the course in which the 

students first become acquainted with the United States 

Treasury and Air Force fiscal account structure. The fiscal 

account structure consisted of various numerical codes as 

used in federal government accounting procedures, and such 

codes were required to be affixed on all documents evidencing 

financial transactions. After the correct codes were affixed 

on applicable documents, the numbers were collectively re-

ferred to as the accounting classification of a financial 

transaction. In short, an accounting classification coded 

and classified a financial transaction in numerical form 

using approximately twenty-seven digits. Financial data in 

this numerical form simplified the necessary accounting 
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procedures and was a necessary step before the data could be 

processed with automatic data processing machines* 

In developing and assigning accounting classifications 

to various types of financial transactions, the students were 

required to be proficient in using five major areas of account 

codes with hundreds of subcodes. An example and a detailed 

explanation of an accounting classification of an Air Force 

financial transaction is listed as Appendix B. 

To develop the correct accounting classifications of 

financial transactions, it was necessary that the students 

become proficient with the use of the manual which listed the 

various codes as well as specific instructions for developing 

accounting classifications. The manual which contained this 

information was the United States Air Force Account Structure 

and Codes (10). This manual was a bulky document containing 

over 500 pages and was divided into sections. Each section 

described one account code and contained the published list 

of the various subcodes. The readability of this manual was 

computed using the Flesch Readability Formula (13, pp. 226-

230). This was performed by using a sampling technique of 

examining the first 100 words in the first paragraph on every 

fifth page. This technique yielded 25 samples for a total of 

11# sentences containing 2600 words with 5>212 syllables. 

The average sentence length was 22.033 words, and the average 

number of syllables per 100 words was 208.43. Using these 
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data and the given factors (13, p. 229) in Flesch's formula, 

the reading-ease score of the manual was found to be $.09$* 

Using Flesch13 chart (13? p. 225), this score was interpreted 

to indicate that the manual had a reading-ease score of "very 

difficult." According to Flesch (13, p» 162), the estimated 

reading-grade for such a score was college graduate level. 

The major objectives of the unit of instruction pertained, 

to the task of teaching the students how to use the manual, 

M H E m m Aqqouflt Structure and Codes. in developing and 

assigning accounting classifications to financial transactions! 

The objectives of the unit of instruction were developed from 

the requirements as published in the Job Training Standard for 

the General Accounting Specialist Course (8) which listed the 

content and desired proficiency training level of the student 

within this particular technical area. The unit terminal 

objectives were developed and stated in student behavorial 

terms in the form as suggested by Mager (23, p. 10-52) and 

Bloom (2, pp. 25-43)» and were incorporated into the Plan of 

I&&23U&&S& £o£ ̂ e O&wrgl, Accounting Specialist Course 

(l» pp. 19-22). A copy of the objectives for the unit of 

instruction is listed as Appendix C. These objectives then 

became the basis for teaching the unit, "The Air Force Fiscal 

Account Structure and Codes»n In addition, these objectives 

became the basis for developing the criterion test and the 

programed textbook. The development of these two instruments 

started with the pilot study. 
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The Pilot Study 

A pilot study similar to this study was conducted during 

the period January, 1963 through April, 1963. the purpose of 

this miniature study was to experiment with the development 

of a criterion test and a programed text for part of the unit 

©f instruction. 

The program used in the pilot study was an adjunct pro-

gram developed with the linear programing technique, and the 

material programed pertained only to coding disbursement 

transactions. The program consisted of two booklets. The 

first booklet contained linear frames with fold-out pages at 

the end of the booklet which contained the correct answers to 

the frames, and the second booklet provided space for the 

students to record their responses to th© frames. The reason 

for the fold-out answer pages was that the answers often 

changed, and this was an attempt to keep from reprinting all 

the booklet as often as the answer pages. The reason for the 

separate booklet for recording student responses was an attempt 

to produce reusable frame booklets as well as to provide a more 

effective means of analyzing the students1 responses. The use 

of this analysis is later described in the development of the 

final version of the program. 

The pilot study was concerned only with comparing the 

achievement of results of students using the programed text 

with students taught with the conventional lecture-demonstration 

method * 
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The experience from the pilot study greatly aided in the 

design of the final study which included the format of the 

various forms used to record the data. Also, the discovery 

of mistakes and the various suggestions which emanated from 

the pilot study greatly aided in the process of further 

developing the criterion test and development of the initial 

program into the eclectic programed textbook* 

Description and Development of th© 

Criterion Test 

Th© criterion test used in the study was developed from 

the unit terminal objectives* of the instructional unit, and 

the final test was a revision of the initial criterion test 

used in th© pilot study. The final criterion test consisted 

of three parts—th© first two parts contained written-type 

items, and the third part contained performance-type items. 

Part I consisted of forty multiple-choice items, and 

Part II consisted of five short-answer items» The students 

were required to answer these parts without the use of any 

reference material. The item® in these two parts were de-

signed to measure understanding of basic terminology, ability 

to recognize the different types of financial transactions, 

and ability to identify the components of the major account 

codes. Part III consisted of performance items which re-

quired the student® to develop and assign the accounting 

* See Appendix G for a list of the objectives of the 
unit of instruction. 
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classification to twenty financial transactions} and the stu-

dents were required to use the manual, United 3tatf.es Air Force 

Account Structure and Codes (10), in this performance task. 

The criterion test was not a timed test; however, most 

students required at least one hour and forty minutes to com-

plete the test} and most of the time was used for the perform-

ance part. 

The test was designed, to be simple to administer, as 

written self-explanatory instructions preceded each part. The 

students were required to answer Parts I and II on a standard-

ised answer sheet (ATC Form 26a), and the final part was 

required to be answered on provided tablet paper. The first 

part was scored with the use of a template, and the other two 

parts were scored from a printed master answer-key. Each item 

had an assigned number of points, and the total possible score 

was 100 points. 

The criterion test was used as the pre~test} post-test, 

and retention test in the study. A copy of the test is listed 

as Appendix D, and a copy of the answer-key is listed as 

Appendix E. 

In developing a criterion te3t for the study, it was 

necessary that an accurate measuring instrument be developed. 

According to Ross (29, pp. 106-131), there are three qualities 

indispensable to such an instrument and these qualities are 

validity, reliability> and usability. 
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In validating the criterion test, a differentiation was 

made between eurricular validity and statistical validity. 

Curricular validity was defined as the extent to which the 

items of the test are truly representative of the content 

of the material taught (29, p. Ill), and this implies an act 

of judgment as to the adequacy of the sampling included in 

the test. This subjective task was considerably simplified 

because, as previously described, the unit objectives (see 

Appendix C) were explicitly stated in student behavioral 

terms based upon the technical training requirements as pre-

scribed in the Job Training Standard ($)» With such explicit 

objectives, the next step consisted of developing items which 

would evaluate the attainment of each objective. After items 

were developed for each objective and subobjective, the tenta-

tive test was submitted to a panel consisting of the following 

members: the training specialist that was responsible for 

curriculum development of the General Accounting Specialist 

Course, the supervisor of the course, and three instructors 

who taught the unit of instruction. After comments were 

received from this panel9 the tentative test was modified by 

adding certain items and improving the wording of others. The 

criterion test was then coordinated again, and an agreement 

was reached that the test had adequate curricular or content 

validity. 
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Statistical validity refers to a mathematical technique 

for determining the degree to which a test correlates with 

various independent criteria which are considered as an 

acceptable measure of the test being validated (29» p. 112; 

15» pp. 112-113). According to Garrett (15, pp. 112-113), 

acceptable criteria are measures or aspects of behavior 

believed to require or differentiate the same abilities as 

those sampled by the test in question* Two independent cri-

teria were used to check the statistical validity of the 

criterion test and these were final course grades from the 

General Accounting Specialist Course* and scores from the 

Armed Forces Qualification Test, The results of the statis-

tical validity check are described in the following paragraphs. 

The first validity check was performed, by comparing the 

criterion test scores of thirty-six students (M =* 87.31; 

SD « 6.05) with their final course grades (M = Si,53; SD ** 7*0$). 

Using the Pearson product moment correlation method (26, p. 112), 

the validity coefficient was found to be £ *= .73. Using 

Garrett1 s "Table of Values of rf: {15, p. l&U with thirty-

five degrees of freedom, £ was significant at better than 

the *01 level. 

* This validation check was made with students from three 
different classes and the score from the criterion test was 
not ua<nd in the computation of the final course grade; there-
fore, the final course grade was considered as an independent 
criterion for this purpose. 
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The second validity check was performed by comparing the 

criterion teat scores of twenty-three* students (M =» 86,13, 

SB ® 6,05) with their scores on the Armed Forces Quailfication 

Teat {M *» 74»$3; SD -- 14.5). Using ths Pearson product moment 

correlation method (26, p. 112), the validity coefficient was 

found to be r » .56. Using' Garrett*s "Table of Values of r" 

(15, p. 1&4) with twenty-two degrees of freedom, r was signif-

icant at better than ths ,01 level. 

Another quality of the criterion test which was checked 

was its reliability. Reliability is defined as the degree to 

which a test agrees with itself (29, p. 121), or the degree to 

which it measures whatever it does measure {14, p. 3$5). 

Garrett {14, p. 107) asserts that a test can be considered 

reliable when It is consistent, that is, when the scores 

remain stable from one administration to another. There? are 

several accepted methods of evaluating test reliability (1?, 

p. 3^5; 29, pp. 122-123; 15, pp. 1C7-111; 26, pp. 145-169), 

and the method used was the split-half method as described 

by Garrett (15» pp. 1C8-109). 

The first step in this method was to administer the cri-

terion test to a total of thirty-s even** students in three 

* Ths reason for the difference between the number of 
students in the two validity checks was because there were 
thirteen state Air National Guard students in the classes used 
and their scores from the Armed Forces Qualification Tegtt were 
not available, "**" ~~ * 

** The reason for a difference in the number of students 
in the reliability check from that of the first validity check 
was because one student failed to complete the course. 
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separate classes after they completed the unit of instruction. 

The next step was to grade the tests and obtain two "half-

scores" for each student* One set of "half-scores" was ob-

tained from the even-numbered items (M - 43;; SD » 2.57) and 

the other set from the odd-numbered items (M «* 43•81; 

SD - 4*02). The correlation coefficient between these two 

set® of "half-scores" was found to be £ « .60. Since this 

coefficient represented the reliability of only one-half of 

the test, the Spearman-Brown prophecy formula (15, p. 108) 

was used to compute the reliability coefficient for the whole 

test. From this computation, it was found that £ {2) » .75. 

Using Garrettfs "Table of Values of r" (15, p. 184) and with 

thirty-four degrees of freedom, jr for the whole test was sig-

nificant at better than the .01 level. 

In addition to computing the reliability coefficient of 

the .criterion test, the standard error of the score was cal-

culated because the standard error of a test score often 

gives a better idea of the stability of the score than does 

the reliability coefficient alone. Using the standard devi-

ation (SB «* 6.08) for the entire group (N «* 37) and the 

expanded reliability coefficient £r (2) « .75J in the formula 

as listed by Garrett (15, p. 109), the standard error of a 

score on the criterion test was found to be 3.04. This indi-

cated that about one-half of the time that a score achieved 

on the criterion test would not miss its theoretical true 
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value by more than plus or minus three points. This standard 

error (3.04) was considered as a satisfactory allowable vari-

ation for the criterion test scores. 

Another desirable quality of an effective measuring 

instrument is its usability. Boss (29, p. 12?) describes the 

usability of a test as the degree to which the test can be 

successfully employed by its users without an undue expenditure 

of time and energy. In short, usability means practicability* 

The reusable criterion test was considered to have this qual-

ity because of its ease of administration, scoring, and inter-

pretation. The detailed information concerning this quality 

was presented with the description of the criterion test on 

page 49. 

In summary, the validity, reliability, and useability of 

the criterion test were checked, and the test was considered 

to possess these necessary qualities to evaluate the attain-

ment of the objectives of the unit of instruction. 

Description and Development of the 
Eclectic Programed Textbook 

The eclectic programed textbook used in the study was 

developed from the objectives of the unit of instruction (see 

Appendix C), and it was a revision of the initial program as 

described in the pilot study proceedings. The final published 

version of the eclectic programed textbook was titled The Air 

and Codes (Programed Form) and 
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consisted of two volumes and an "Answer Panel#" The first 

volume was titled General Fund Accounts, and the title of the 

second volume was Other fund Accounts. The technical material 

in the two volumes was divided into eight units and the mate-

rial in each unit was organized into a logical learning 

sequence and divided into small, discrete steps, questions, 

or instructions which were referred to as frames, A group of 

frames within a unit pertaining to a certain teaching point 

was referred to as a set, and the program contained sixty-

five sets for a total of 516 frames. 

The program was referred to as an eclectic programed text-

book because of the manner in which the subject matter was pro-

gramed and presented to the student. The technical information 

was programed using a combination of three programing techniques 

which were adjunct, linear, and linear-branching. The rationale 

for using the different techniques in the program as contrasted 

to the popular use of a single technique (3| 4; 23 J 24i 32} 

was because of the unique nature of the technical material in 

the particular unit of instruction. One peculiarity was that 

the methods used to teach this unit of instruction had to in-

clude a means of teaching the students to become proficient in 

the use of the official account manual (10) in addition to 

teaching the general technical information.* To provide this 

* See page 45 and the unit objectives (Appendix C) for 
an explanation of this requirement. 



56 

means in the program, the adjunct programing technique was 

used in places which enabled the students to be referred out 

of the program to the account manual for a certain reading 

assignment or explanation. After such an exercise, the 

students continued with the program which was designed with 

certain frames which assisted the students to evaluate their 

comprehension of the outside assignment. Thus with the use 

of this technique the programed textbook became an adjunct 

program used with the manual. United States Air Force Account 

Structure and Codes (10). 

The results from the pilot study indicated another pecu-

liarity of the technical information in the unit of instruc-

tion, and this was that certain parts of the material had to 

be sequenced into very small steps with much reinforcement and 

practice while other Information could be readily learned by 

most students without a great amount of redundancy in the 

areas. To provide for this feature in the program, the 

linear and linear-branching techniques were used. Linear pro-

graming was a technique of programing material into very small 

frames, and the students were required to complete every frame 

in the set and were immediately informed of the correctness 

of the response. The linear-branching technique was used for 

certain areas, and this technique combined straight linear 

programing with a gate-frame branching procedure which enabled 

the students to skip some frames if the test frames indicated 
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that they knew the material and did not wish additions! 

practice in the area. 

A unique feature of the format of the program was thu 

means by which the students w»r« informed of the correct 

answer (reinforcement) to the frames so as to compare with 

the reaponees* The students responded to the various frauds 

by writing the response {code, letter, number, or words) in 

the space provided in the program, and after each frame 

requiring an overt response there mss a number placed in 

parenthesis which indicated to the students to refer to the 

corresponding number in the "Answer Panel" where the correct 

answer was located. The "Answer Paneln printed s#pamt« 

from the two volumes . The reason for this format was that 

»ost of the answers were account codes as published by the 

United States Treasury and Department of the Air Force and 

were subject to constant change and revision; therefore, it 

is more feasible to periodically reprint the "Answer Panel" 

than reprint sit her of the two voluntas if they had been de-

signed to contain the correct answers. Another advantage of 

such a format wee that the students did not have an oppor-

tunity to peek at the correct answer before responding to a 

frame. In addition, the numbered answers in the "Answer 

Panel" were scrambled, which provided another means to pre-

vent the students fro» accidentally peeking at the answer 

to the following frawe while referring to another. 
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In summary of the description of the program, the tech-

nical material in the unit of instruction was programed using 

a combination of three programing techniques into the eclectic 

programed textbook consisting of two volumes and an "Answer 

Panel." The programed textbook was used as an adjunct program 

with the Air Force fiscal account manual. By the use of sets 

and units of frames, the program was designed so as the stu-

dents would progress through the program in the following 

cycle for each major account code: {1} introduction to a 

major account code, (2} referral to the applicable section 

and chart of accounts in the account manual for further expla-

nation, and (3) practice working with a code in terms of a 

particular type of financial transaction. Basically, this 

cycle or procedure was repeated during the initial units of 

the program until each of the major account codes was learned, 

and in the final units the students used all of the account 

codes to develop and asiign the complete accounting classi-

fication for disbursement and collection types of Air Fore© 

financial transaction©. 

The process of developing the eclectic programed textbook 

was started after the objectives of the unit of instruction 

had been formulated and the criterion test developed. The 

major steps in developing the programed textbook were (1) pre-

paring a task analysis, (2) preparing a teaching point outline, 

(3) writing and developing frames and sets, (4) combining frme 
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sets into units, (5) performing developmental testing} (6} 

performing the final review and edit, and (7) publishing the 

program. 

A task analysis was prepared so as to have a list in 

specific terms of what the students had to learn or be able 

to do in order to attain the unit terminal objectives, It 

was found that the technical manuals did not always include 

various Introductory steps or information which the students 

had to understand to complete the task, and the use of indi-

vidual instructor lesson plans was extremely beneficial in 

developing this document. The task analysis resulted in a 

general outline of the material to be programed , and served 

as a primary source in developing the next planning document 

referred to as the teaching point outline. 

The purpose of the teaching point outline was to prepare 

a detailed guide for the actual programing process. Various 

instructors' lesson plans ware also useful in preparing this 

document. The teaching point outline resequenced the subject 

matter as outlined in the task analysis according to how it 

was to be presented in the programs and it contained an out-

line of the material in much greater detail than the task 

analysis. A general rule used in developing the teaching 

point outline was to work with only one point at a time, 

step by step, starting with the easy and familiar and pro-

gressing to the more difficult task. The completion of this 
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document resulted in the organization of tlw subject matter 

into the eight units with a general outline of the purpose of 

each of the sets of frames. 

The next step was starting the actual writing of the pro-

gramed text which first included the development of the intro-

ductory panel which contained an overview of the program, the 

objectives, and instructions on how to use the program, 'fter 

completion of the introductory panel, frames and frame-sets 

were developed uaing the adjunct, linear, and linear-branching 

techniques.* Bach frame was placed on a three by five index 

card with the correct answer on the reverse side. The use of 

the cards simplified the editing and testing process which is 

described later. Approximately 100 frames of the initial pro-

gram used in the pilot study wars incorporated into the final 

program. The determination to use various frames from the 

first program was based upon the analysis of the responses 

from the fifty-four students who used the program in the pilot 

study. 

When applicable, the frames were designed to include the 

following components: instructional statement, context, prompt 

{formal or thematic), and a means or space to record the re-

sponse. Each frame and set had a distinct function to perform, 

and the types of functional uses of the frames included 

* See page 55 for the rationale for using the three pro-
graming te chniques. 
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{1) introductory, (2) instructional, (3) practice, Uj.) relat-

ing, (5) review, (6) test, (7) directional, and (&) lecture. 

Introductory frames were used to introduce a new unit, topic, 

or set. Instructional frames were used to initially teach a 

point and vers always prompted with some type of cue which 

facilitated, the desired response. Practice frames were us Ad 

after the point had been Initially taught and were usually 

presented in a different context, and prompting was gradually 

withdrawn. Relating frames were used to provide the student 

with a review of certain points which had been learned earlier 

in the unit or program, and soma of the review frames had a 

weak prompt. Test frames were used, to determine the learning 

the program had produced, and these frames were never prompted, 

Directional frames were used to give the students specific 

directions as to what they should do in the program, and this 

was the type of frame used to refer the students to materials 

outside the program- Lecture frames developed in conventional 

textbook narrative form were used occasionally to change pace, 

review, or provide an interest factor, 

A general procedure used in developing frames into sets 

and sets into units was {1} introducing the point or topic to 

be learned, (2) forming the association to be learned, (3) 

providing the students with practice problems; (4) reducing 

prompts in practice frames and setsj {$) tying the points to-

gether within and among sets, {6} providing means for the 
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students to periodically review the material, and (?) providing 

a means of testing the students on what learning the set or 

unit had produced. 

During the development of the programed textbook, it was 

recognised that the program had to be an effective weans of 

communication, not because the programer thought it was effec-

tive, but because the students demonstrated by the responses 

that it was effective. In the attempt to develop this effec-

tive coraraunication and to hold the error rate of the program 

to a minimum, the process of developing frames, sets, and 

units included an informal testing procedure• This was per-

formed by various personnel {students, clerical personnel, 

and instructors) working the frames written on the index 

cards, and their responses and reactions were observed. A 

written record was kept of all incorrect responses and an 

analysis was made to determine the reason for the poorly 

constructed frames. After the subjects had completed a set 

or unit of frames, an informal test was administered to 

determine if the frames had produced the desired learning* 

After each informal test, a discussion was conducted with the 

subjects in an effort to locate any confusing, irrelevant, 

or extremely dull frames. This informal testing procedure 

was repeated with each of the frame sets and units. Revisions 

were made to poorly constructed frames and to size of steps 

when found necessary. The final informal testing process 
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Indicated that each of the units was well tinder the arbitrary 

selected 10 per cent error rate. 

The next step was to reproduce the complete program and 

"Answer Panel" in rough draft form and conduct the develop-

mental testing of the program. Subjects used in the develop-

mental testing process were thirty-two students who were 

attending the General Accounting Specialist Course. Steps 

in conducting the developmental testing process were (1) 

administered the criterion test as the pre-test to determine 

the extent to which the subjects were familiar with the 

information to be learned prior to starting the program, (2) 

students completed the program without any assistance from the 

instructor other than receiving answers to questions concerning 

procedures on how to use the program, and (3) administered 

the criterion test as the post-test to determine the effec-

tiveness of the program. 

Results from the pre-test (M « 23; SD « 4*36) indicated 

that the students were not significantly familiar with the 

material prior to starting the program. After the post-test 

was administered (M » 8?.22j SD « 6.51), a test of significance 

of the difference between correlated means was calculated, as 

described by Smith (33» pp. #4-36}. This procedure required 

the calculation of the mean of the difference between the 

pre-test and post-test (U « 64.22), the standard deviation 

of the difference of the means (s » 6.16), and the standard 
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error of the mean of the difference (s— = 1.11). The differ-
U 

eace between the means of the pre-test and post-test was found 

to be significant at better than the .001 level. It was 

assumed that th® significant difference could be attributed 

to the effects of the program, and that the program taught 

what it was designed to teach. 

In addition to statistically treating the difference of 

the means of the pre-test and post-test, an analysis of the 

responses of the subjects to the various frames were made. 

Results from this analysis indicated that the error rate of 

the complete program was less than 10 per cent. Prom these 

data, it was concluded that no major revision to the program 

was necessary and that the next step in the development of 

the program should be Initiated. 

The next step was the final review and editing. Minor 

revisions, which consisted of correcting typographical errors 

and elaborating on th© explanation of some of the correct 

answers, were made at this time. After this final revision 

and review, the programed textbook consisted of eight units 

with sixty-five sets of frames for a total of 51& frames. 

During this step, the time required for developing the pro-

gram and the readability of the programed text were computed. 

A detailed record was kept of the man-hours required in 

developing the programed textbook, and it was found that 1.2 

man-hour per frame was required for this particular program. 
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This time included the writing of frames, {new and old ones), 

revising and informal testing of the frames, but did not in-

clude any time in developing the objectives, criterion test, 

developmental testing process, or for any typing work. 

The readability of the programed textbook waa computed 

using the Flesch Readability Formula (13, pp. 226-230), This 

waa performed with a sampling procedure which consisted of 

examining the first 100 words in the first paragraph or frame 

on every fifth page. This procedure yielded 27 samples for a 

total of 159 sentences containing 2,751 words with 4?$27 

syllables, The average sentence length was 17.302 words, and 

the average number of syllables per 100 words was 17$.777» 

Using these data and the given factors (13, p. 229) in the 

formula, the reading ease of the text was found to be 3$>023. 

Using Flesch1s chart (13, p. 225), this score was interpreted 

to indicate that the programed textbook had a reading score 

of "difficult." According to Flesch (13, p. 162), the esti-

mated reading-grade for such a score was high school graduate 

with some college training. This score was rr.ore desirable 

than the reading-ease score of the account manual.* 

The final step was the publication of the eclectic pro-

gramed textbook, which consisted of two volumes and the "Answer 

* The reading-ease score computed for the account manual 
which was used in conjunction with the programed textbook was 
$.09$. This score was interpreted to be "very difficult»" and 
the reading grade for such a score was college graduate. See 
pages 45-4© for further explanation. 
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Panel.tf A copy of this program is on file in the Education 

Libraryj North Texas State University, Denton, Texas, and in 

the Technical Library, Department of Comptroller Training, 

Sheppard Technical Training Center, Wichita Falls, Texas. 

Also, a copy of the Table of Contents of the program listing 

the titles of the various units and frame-sets is listed as 

Appendix F, 
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CHAPTER IV 

METHODS AND PROCEDURES FOR COLLECTING 

AID TREATING THE DATA 

The control-experimental group method was used to conduct 

the study which was concerned with comparing the effectiveness 

of three different techniques to teach the instructional unit, 

"The Air Fore© Fiscal Account Structure and Codes," of the 

General Accounting Specialist Course. One control group and 

two experimental groups were used. The Control Group was 

taught the instructional unit with the conventional lecture-

demonstration procedure. Experimental Group A was taught the 

unit with a lecture-discussion procedure supplemented with the 

eclectic programed textbook. Experimental Group B was taught 

the unit with the eclectic programed textbook used solely as 

an autoinstructional medium. The students participating in 

the study and the procedures used for collecting and treating 

the data will be briefly described in this chapter. 

Students Participating in the Study 

The subjects included in the study were students of the 

General Accounting Specialist Course which completed the course 

during the period February 3 to November 5* 1965* The 152 

students attending the course during this period were classified 

70 
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into one of the three categories which were (1) regular Air 

Force male students, {2} Air National Guard male students, 

and (3) regular Air Force female students. The first category 

was the group selected to participate in the study, and this 

group consisted of 110 students. Forty-seven Air National 

Guard students were not included in the study because they 

were an older group of students who were attending the course 

in a reserve status, and the majority of the students were 

college graduates with a major in accounting. The reason for 

not including the five female students was their limited 

number. Thus, 110 regular Air Force male students who were 

recent high school graduates and who had initially entered 

the Air Force and the accounting and finance career field 

participated in the study. 

During the period of the study, fifteen class sections 

entered and completed the course. A class section of twelve 

students started the course every two weeks,. Approximately 

one-half of the sections attended class from 6:00 a.m. until 

11:50 p.m., and the other sections attended class from 

12:00 p.m. until 5-50 p.m. The students attended class 

Monday through Friday. 

Procedures for Collecting the Data 

During the first class day of each section, students com-

pleted a personal data form and were administered a reading 

test. The personal data form required the following Information: 
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nam©, age in years and months, marital status, category, 

serial number*, number of years of formal education, and 

nam® and location of high school attended. The purpose of 

the personal data form was to serve as a source document for 

recording and processing the various data* 

A reading test was administered as a means to determine 

each student1s reading ability, Reading ability was one of 

the variables used to check the equation of the three groups, 

and the scores from th© reading test w«r© also used to deter-

mine the relationship between reading ability and teaching 

technique* The reading teat selected as the instrument best 

suited to meet th® purposes of this study for measuring read-

ing ability was the Nelson-Denny leading Test. Form A , as 

revised by James I, Brown (&). Th® test is designed to pro-

vide a measure of reading ability in terns of vocabulary, 

comprehension, and rate. Some of the reasons for selecting 

this particular reading test were (1) the test is considered 

as one of the better of its kind (9, p. 107$), {2) the test 

shows evidence of careful construction (9, p. 1077)» and (3) 

the test has been properly standardized (9, p. 10?8j 1, 

pp. 203-204; 11, p. 1079). According to Orr (9, p. 1077), 

reliability for vocabulary reading rate and total score 

(vocabulary plus comprehension) are acceptably high (.92 to 

* The last four digits of the student's serial number 
were used as the student number in the study. 
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,93)i but the comprehension acore alone is somewhat lower 

(,$1), Crites reports that 

Reliability for the test . . . based upon 
a carefully conducted study of 110 college stu-
dents . . • seem to be adequate for both general 
screening purposes with the total scale and 
diagnostic work with the subscales* With re-
spect to the latter, the validity data on the 
test, which consists primarily of item analyses, 
indicates that it can be used to identify dif-
ferential difficulties in vocabulary and com-
prehension. The value of the rate score is less 
certain, since no data on its correlation with 
comprehension are reported, but its expected 
relationship would be high. . . . Its scores 
appear to be quit© reliable, and there is some 
evidence of its validity for a variety of pur-
poses (1, pp. 203-204)* 

Form A of the Nelson-Danny Heading Test is divided into 

two parts. Part I is composed of a 100 item multiple-choice 

vocabulary section with an allotted working time of ten 

minutes. Part II is composed of a thirty-six multiple-choice 

reading comprehension section with an allotted working time 

of twenty minutes. The reading rate is measured over a one-

minute period, and the one-minute is part of the twenty minute 

working time allotted to the comprehensive section* 

The directions for administering the test are simple and 

self-explanatory. The self-marking answer sheet was used by 

the students to record their responses, and this sheet makes 

it possible to transfer the responses by means of a carbon 

panel to a scoring page inside the answer sheet. The carbon 

mark for a correct response is indicated in a printed box 
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located on the scoring page; all carbon marks falling outside 

of the boxes are incorrect responses. 

The test is scored by breaking open the sealed answer 

sheet and locating the scoring page. A combination of printed 

instructions, directional errors, and score boxes enable the 

scorer to determine and record the raw score for the vocabu-

lary, comprehension, and reading rate sections. One point 

is given for each correct vocabulary response, and two points 

ar® given for each correct comprehension response. 

The final score from the reading test consists of a raw 

score for the vocabulary section, the comprehensive section, 

the total score (sum of vocabulary and comprehension sections), 

and the reading rate. This was the type of scores posted to 

the student's personal data form. 

The next data posted to the personal data form were the 

student*s score from the Armed Forces Qualification Test (AFQT) 

and the score from the administrative cluster of the Airman 

Qualifying Examination (AQE). These two scores, as well as the 

reading test score, were three of the variables used to check 

the equation of the three groups* Most of the scores for the 

AFQT and the AQE were obtained from the student1s personnel 

records; however, when the personnel records did not indicate 

the scores, the necessary information was obtained from the 

6570th Personnel Research Laboratory, Lackland Air Force Base, 

Texas, 
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The Air Force Military Personnel Testing Manual (2, 

pp. 33-34) reports that the Armed Forces Qualification Teat 

is designed to evaluate basic learning abilities of enlistees 

or draftees prior to their entering the Armed Forces, and 

that the AFQT score la a measure of general learning ability 

which reflect the relative adaptability of male applicants to 

perform satisfactorily on military ̂ obs. 

The AFQT ia published by the Department of Defense, and 

the development, revision, and research in support of the 

test are accomplished as a cooperative effort of several 

Department of Defense test development agencies (2, p. 33)• 

The AFQT contains questions on arithmetic reasoning, word 

knowledge, tool functions, and spatial visualisation. These 

questions are used to evaluate the examinee,!s verbal, numeri-

cal, spatial, and mechanical learning abilities* The AFQT 

score is a composite score of performance within these areas, 

and is considered as !,a measure of general learning ability" 

(2, p. 33) . 

The Air Force Military Personnel Testing Manual (2, pp. 37-

39) reports that the Airman Qualifying Examination is designed 

to evaluate personnel in terms of four abilities or aptitude 

clusters. Scores on these aptitude clusters are used for 

selection into certain Air Force technical schools and career 

fields. Personnel who receive at least the minimum score and 

are otherwise qualified can be reasonably expected to be 
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successful in the training for Which the minimum score is 

specified. The development, revision, and research in sup-

port of the AQE are conducted by the 6570th Personnel Research 

Laboratory, Lackland Air Force Base, Texas, 

The AQR (2. p. 37) is a multiple-choice teat containing 

items over the following areas: {1) speeded operations ~ 

clerical speed and accuracy in the traditional form of matching 

pairs of symbols and simple arithmetic computations, (2) 

visualisation ~ items of pattern comprehension and analysis, 

(3) technical information - items requiring the understanding 

and interpretation of graphs and other basic data, (4) general 

mechanics - verbal measure of mechanical experience, (5) word 

knowledge - classical vocabulary measure, (6) mechanical prin-

ciples - understanding of simple physical principles, (7) tool 

functions - pictorial measure of mechanical experience, 

{&) arithmetic reasoning - arithmetic problems requiring the 

student to derive his own method of solution, and (9) elec-

trical information - pictorial and verbal measure of electri-

cal eaqperience. 

In summary, each student starting the course during the 

period of the study completed a personal data form and was 

administered a reading test. The reading teat score as well 

as the scores from the Armed Forces Qualification Test and 

the administrative aptitude cluster of the Airman Qualifying 

were posted to the personal data form. An 
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overview of the procedures for collecting the remainder of 

the data used in the study is described in the following 

paragraph. 

After completing the reading test, each class section 

progressed through, the General Accounting Specialist Course 

following the usual prescribed curriculum until the experi-

mental unit of instruction, "The Air Force Fiscal Account 

Structure and Codes," was reached. Students in category one* 

of the first class section were assigned to the Control Group, 

student© in category one of the next class entry were assigned 

to the Experimental Group A, and students in category one of 

the next class entry were assigned to Experimental Group B. 

After the initial three classes, this process was repeated 

until approximately thirty-five cases were obtained for each 

group. There was an instructor assigned to each class and & 

total of three instructors were used, and they were rotated 

between the three groups. A detailed description of this 

procedure is presented in the following paragraphs. 

Th© study started with the entry of the second class sec-

tion in the General Accounting Specialist Course in February, 

1965. When this class re-ached the unit, "The Air Force Fiscal 

Account Structure and Codes," the students participating in 

the study were designated as the beginning of the Control Group. 

* Students in category one wer© regular Air Force male 
students, See page 71 for an explanation of the three 
catsgories. 
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The class was administered the pre-test to determine the 

initial point of achievement of the information within the 

unit of instruction. Next, the class was presented the 

technical information in the unit with the conventional 

classroom procedure. Basically, this procedure consisted 

of assigning the students to read selected pages or para-

graphs from a textbook and the accounting manual. This was 

followed by a lecture and demonstration by the instructor. 

Following this, the students completed practice problems in 

a workbook which consisted of assigning codes to financial 

transactions. During this practice work, the Instructor was 

available to check each student"© work and answer individual 

questions. A detailed record was kept of the time, in terms 

of hours and minute©, required for each student to complete 

the instructional unit. This time included all remedial and 

outside class work. After the unit was completed, the post-

test was administered to determine how much technical material 

was learned. The class then continued with the other units 

of the course. A retention test (same as the pre- and post-

test) was administered to the class approximately five weeks 

after the administration of the post-test. This test served 

aa the basis for calculating the retention-loss. 

Students of the next class entry who participated in the 

study were designated as the beginning of Experimental Group A. 

This class followed the normal prescribed curriculum up to the 
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experimental unit of instruction. At this point, the pre-

test was administered. Next, the class was presented the 

technical information in the unit by the lecture-discussion 

technique supplemented with the eclectic programed textbook. 

This procedure consisted of the instructor introducing each 

code and applicable section in the account manual and was 

followed with a class discussion. Then the students worked 

the applicable part of the eclectic programed textbook. 

This procedure was followed until all the codes were com-

pleted. A detailed record was kept of the tiiae, in terms of 

hours and minutes, required for each student to complete the 

instructional unit. This time included all remedial and out-

side class work. After the unit was completed, the post-test 

was administered. The class than continued with the other 

units of instruction* The retention test was administered 

approximately five weeks after the post-test. 

Students of the next class entry who participated in the 

study were designated as the beginning of Experimental Group B. 

This class followed the normal prescribed curriculum up to the 

experimental unit. At this point, the pre-test was administered. 

The class was then presented the material of the instructional 

unit by an autoinstructional procedure using solely the eclectic 

programed textbook. An instructor was in the class at all 

times; however, he acted only as a proctor to monitor the use 

of the program and did not conduct any type of formal 
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presentation. He answered only questions pertaining to the 

procedural use of the program, but did not answer any tech-

nical questions. After the students completed the program, 

the post-test was administered. A detailed record was kept• 

of the time 5 in terras of hours and minutes, required for each 

student to complete the program. This time also included 

any time spent on the program outside of the regular class-

room period. The retention test was administered approximately 

five weeks after the post-test. 

This procedure was repeated with the next twelve class 

entries, making a total of fifteen class sections used in the 

study. The instructional unit was monitored or taught to the 

fifteen classes by three instructors using the three different 

techniques, and each instructor used each of the instructional 

techniques in five class sections. 

Only regular Air Force male students of the various 

classes were assigned to one of the three groups. This ex-

cluded forty-seven Air National Guard students and five regular 

Air Force female students.* A total of thirty-five students 

were assigned to the Control Group, forty-one students to 

Experimental Group A, and thirty-four students to Experimental. 

Group B. 

* See page 71 for the reason for excluding these cate-
gories of students in the study. 
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The number of regular Air Force mala students varied in 

the various class sections. Although this category of stu-

dents was selected to become subjects of this three groups, 

all the members of a particular class wars taught with the 

same technique. The method used to compensate for the 

Hawthorn© effect (3> pp. 303-307) was by not informing the 

students of the various class sections that a study was being 

conducted. The students considered any change in instruc-

tional technique a normal part of the curriculum. 

In summarizing the process of collecting the data during 

the study, the following actions occurred within each of the 

three groups: 

Control Group Classes 

1. Prepared personal data forms 

2. Administered reading test 

3. Collected scores from the AFQT and A.QE 

4. Administered pre-test at the start of the instruc-

tional unit 

5. Conventional lecture-demonstration mia used to 

teach unit 

6. Administered post-test after unit 

?. Recorded time to complete unit 

Administered retention test. 
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Group A Classes 

1. Prepared personal data forms 

2. Administered reading test 

3„ Collected scores from the AFQY and AQB 

4. Administered pre-test at the start of the instruc-

tional unit 

5. Lecture-demonstration procedures supplemented with 

programed text was used to teach unit 

6. Administered post-test after unit 

7. Recorded, time to complete unit 

3. Administered retention tast, 

S£2MB I Classes 

1. Prepared personal data forms 

2. Administered reading teat 

3. Collected scores from the AFQT and AQE 

2m Administered pre~t@st at the start of the instruc-

tional unit 

5. Autoinstructional procedures using only programed 

textbook was used to teach unit 

6. Administered post-test after unit 

7. Recorded time to complete unit 

3. Administered retention tast. 
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The data used in the study were posted to a personal data 

form which became the source document for processing the data, 

and the procedures used for treating the data are described 

in the following paragraphs. 

Procedures for Treating the Data 

The tenability of the hypotheses of the study was deter-

mined by statistical analysis of the collected data. The data 

from the students of the three groups were punched on cards, 

and computations were made by the Computer Center, North Texas 

State University, Benton, Texas. The research hypotheses were 

restated as null hypotheses, and the statistical hypotheses 

of no significant difference were rejected at the 5 per cent 

level. 

To determine if there were any significant differences In 

the starting achievement level of the students in the three 

groups, a check was made in terms of age, reading ability, 

general intelligence, administrative aptitude, educational 

level, and degree of initial familiarisation with the tech-

nical information which was to be presented in the experi-

mental unit of instruction (pre-test). A test of significance 

of the difference of each of the means of variables was per-

formed with the use of the technique of simple analysis of 

variance with the procedures as described by McNemar (7, 

pp. 265-270), ueing the following formula: 
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2 

3 «• Variance estimate within groups 

S^3 «• Variance estimate between groups 

Tha lavel of significance for til# F ratio was obtained 

from the tabla* of KoSebAr C?» p. 4311* 

The n«3£t si#p consisted of computing the mmn and a tend-

ard deviation of the pre-teat and poat-tost for each of the 

three group© using the raw score fornulft* fli# HUMUI gain score 

for each group was determined by subtracting the mean of the 

pre-teet frosa the MSU of the post-teat. The teat of signifi-

cance of the mmn gain score within each group was perforraed, 

using the fiah#r £ test of significance between correlated 

maane, aa deecribed in McNanar (7» pp. 101-102J and &r.lth 

(10, pp. 84-66)• tli® formula uaad was aa follow©: 
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d.f* - K-l 

» Mean of the difference 

% D » Standard error of the mean of the difference 

S, SD m S«D . 
\) H 

M =» Number of correlated scores or differences 

The level of significance for each t value was obtained 

from the tables of McNemar (7s P» 430) and Johnson (5? P» 501)* 

In treating hypothesis 1, the test of significance of the 

difference batwoen the mean gain scores of the three groups 

was performed using the technique of simple analysis of vari-

ance, and this procedure was previously described. 

In treating hypotheses 1A, 13, and 1C, the test of sig-

nificance of the difference between the mean gain scores was 

performed for the following groups: Experimental Group A waa 

compared with Experimental Group B, Group A was compared with 

the Control Group, and Group B was compared with the Control 

Group. The test of the significance of the difference of 

mean gain score between two groups was performed using 

Fisher jt, teat of significance between two independent means, 

as described by McNemar (7, pp. 102-104) using the following 

formula: 
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d.f. » Nx + N2 - 2 

o 
S« ® Within variance estimate of 

the groups 

32 
F (x-Mj)2 + H (X~M^); 

HX + N2 - 2 

In treating hypothesis 2, the mean time required for each 

of the three groups to complete the experimental unit of in-

struction was computed and treated as a mean. This time was 

expressed in terms of hours and fractional hours. The test , 

of significance of the difference between the mean time of 

the three groups was performed using the technique of simple 

analysis of variance, and this procedure was previously 

described. 

In treating hypotheses 2A, 2B, and 2C, the test of sig-

nificance of the difference between the mean times was calculated 

for the following groups : Group A was compared with Group B, 

Group A was compared with the Control Group, and Group B with 

the Control Group. The test of significance of the difference 

between two independent means was used, and this procedure was 

previously described. 
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In treating hypothesis 3> the retention loss for each 

of the three groups was computed by subtracting the mean 

score of the retention test from the mean score of the post-

test, and the difference was treated as a mean. The test of 

significance of the difference of the retention loss of the 

three groups was performed with the technique of simple 

analysis of variance, and this procedure was previously 

described. 

In treating hypotheses 3A, JB, and 3C, the test of sig-

nificance of the difference between the retention loea was 

performed for the following groups; Group A was compared 

with Group 3, Group A was compared with the Control Group, 

and Group B with the Control Group. The test of significance 

between two independent means was used, and this procedure 

was previously described. 

In treating hypotheses 4 through 6, the Pearson product-

moment correlation technique was used to determine the 

correlation coefficient between the mean gain score of 

students in each of the three groups with each of the fol-

lowing factors: reading ability, general intelligence, 

administrative aptitude, and educational level. The corre-

lation procedure was used as described by McNemar (7, 

pp. 109-115) and Smith {10, pp. 102-104) using the following 

formula: 
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x - Criterion test scores 

y "* Other factors 

The level of significance for each correlation coefficient 

was det©rmin@d from the tables of Garrett {4» p. 184). 

A graphic summary presentation of the types of data 

collected and analyzed in the study is depicted in Figure 1 

The numbers used in the figure refer to the hypotheses and 

subhypotheses as set forth in Chapter I. The analysis of 

the data Is presented in the following chapter* 
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Hypothesis Type of Data 
Group Comparisons 

Hypothesis Type of Data Group A • Control Group Group B 

1 Comparisons of I I I 
the mean gain 
scores 1 1A 

1 

1 IB 1 

I, 1C f 

2 Comparisons of 1 1 1 
the mean times 
required to 
complete unit I 2A 1 

1 2B 1 

I 2C 1 

3 Comparisons of 1 1 1 
the retention 
loss 1 3A 1 

1 3B 1 

1 3C 1 

4-6 Comparisons of 
the criterion 
test score with 

! leading Ability 4A 5A 6A 

General Intel-
ligence 43 5B 6B 

Administrative 
Aptitude 4C 5C 6C 

Educational 
Level 4D 5B 6D 

Fig. 1—Graphic summary of the types of data collected 
and analyzed in the study. 
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CHAPTER ? 

PRESENTATION AND ANALYSIS OF THE DATA 

An analysis was made of the data to determine the effec-

tiveness of three techniques to teach the instructional unit, 

"The Air Force Fiscal Account Structure and Codes," of the 

General Accounting Specialist Course conducted by the Air Force 

Accounting and Finance School. The techniques compared were 

CD lecture-demonstration procedure supplemented with the 

eclectic programed textbook (Group A), {2) autoinstructional 

procedure using only the eclectic programed textbook (Group B), 

and (3) the conventional lecture demonstration procedure 

(Group C). A total of 110 students participated in the study. 

Group A consisted of forty-one students; Group B consisted of 

thirty-four students; and Group G, the control group, consisted 

of thirty «*fiv© students. 

The testability of the hypotheses of the study as set forth 

in Chapter I was determined by statistical analysis of the 

collected data. The data from the students of the three groups 

were punched on cards, and computations were made by the Com-

puter Center, North Texas State University, Dentoa, Texas, 

The research hypotheses were restated as null hypotheses and 

were rejected at the $ per cent level. 
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Before the hypotheses war© statistically treated and 

analyzed, a check was made to determine if there were any 

significant difference® in the starting level of the three 

groups. The first problem on which data collected from the 

three groups were analyzed concerned the mean gain scores> 

the second problem concerned the mean time required to com-

plete the instructional unit, the third problem concerned 

the retention loss, and the fourth problem concerned the 

relationship between the mean gain score of the students of 

the three groups with each of four factors# 

Comparisons of the Starting Achievement Level 
of Students in the Three Groups 

The first step in the analysis of the data was to conduct 

a check to determine if there were any significant differences 

in the starting achievement level of the students in the three 

groups. The check was in terms of age, reading ability, general 

intelligence, administrative aptitude, educational level, and 

the degree of initial familiarization with the technical infor-

mation which was to be presented in the experimental unit of 

instruction. A comparison of the means and standard deviations 

of these six variables of the three groups is presented in 

Table I . 

Table I shows that the mean age of students In Group A 

was 20.35 years <SD » 1,52), that of Group 0 was 2G«$4 years 

(SD « 2.10), and that of Group C was 20.03 years {SU ** 1.43). 
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The technique of simple analysis of variance was used as the 

test of significance of the differences among these three mean 

ages. A summary of the results is presented in Table II, 

TABLE II 

SUMMARY OF SIMPLE ANALYSIS OF VARIANCE COMPARING 
THE MEAN AGES OF TEE THREE GROUPS 

Source. 
Sum of 
Squares 

Degrees of 
Freedom 

Variance 
..Estimate 

F 
Ratio 

Level of 
Significance 

Between 

Within 

10.32 

321.40 

2 

10? 

5.16 

3.00 
1.72 NS 

Total 331.72 109 

The F ratio required for significance with 2 and 10? de-

grees of freedom associated with the numerator and denominator, 

respectively, is 3.07 at the 5 per cent level. As shown in 

Table II, a value of F - 1.72 was obtained. Using the allowed 

degree® of freedom, the F value indicated no significant dif-

ference. Thus, the difference in the mean ages of the three 

groups was not significant at the 5 per cent level. The 

poatulation that the three groups were not significantly 

different on the basis of age was validated. 

The reading ability of the students was referred to in 

terms of the total score {vocabulary plus comprehension) of 

Nelson-Denny Reading Test. As indicated in Table I, 
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page 93, the mean score of the reading test for students In 

Group A. was a?.27 (SD » 22,56), Group B was 86.47 (SD - 17.26), 

and Group C was 91,60 (SD « 20.92). Simple analysis of vari-

ance was used as the test of significance of the differences 

among these three mean scores* A summary of the results is 

presented in Table III. 

TABLE III 

SUMMARY OF SIMPLE ANALYSIS OF VARIANCE COMPARING THE 
MEAN SCORES OF THE NEL8QM-PINNY READING TEST 

OF THE THREE QgSUFS 

Source 
Sum of 
Squares i 

Degrees of 
Freedom 

Variance 
Estimate 

F 
Ratio 

i Level of 
Significance 

Between 537.47 2 263.74 
.62 NS 

Within 46310.93 107 432.31 ; 

Total 46343.40I 109 

As indicated in Table III, a value of F ~ ,62 was ob-

tained . Using the allowed degrees of freedom, the F value 

indicated no significant difference. Thus, the difference 

in the mean scores of the three groups on the Nelson-Denny 

Reading Test was not significant at the 5 per cent level. 

The postulation that the three groups were not significantly 

different on the basis of reading as measured by the Nelson-

Benny Reading Teat was validated. 
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The general intelligence of the students was referred to 

in terms of the score from the Armed Forces Qualification Test. 

As indicated in Table I, page 93» the mean score of the test 

for students in Group A was 73-34 (SB « 11.26); Group B was 

?8.94 (SD - 11*12), and Group C was 73.63 (SD » 9.53). Simple 

analysis of variance was used as the test of significance 

among the differences of these three mean scores. A summary 

of the results is presented in Table IV, 

TABLE I? 

S M M M OF SIMPLE ANALYSIS OF VARIANCE COMPARING THE 
MEAN SCORES OF THE ARMED FORCES QUALIFICATION 

TEST OF TL!F^RSL"5L0U'K 

Source 
Sum of 
Squares 

Degrees of 
Freedom 

Variance j F 
Estimate j Ratio 

Level of 
Significance 

Between 6.63 2 3 . 3 4 j 

.03 NS 

Within 12533.29 107 117.60 j 

Total 12569.97 109 | 
As shown in Table IV, a value of F » .03 was obtained. 

Using the allowed degrees of freedom, the F value indicated 

no significant difference. Thus, the differences in the 

mean scores of the three groups from the AFQT wero not sig-

nificant at the 5 per cent level. The postulation that the 

three .groups were not significantly different on the basis 

of general intelligence as measured by the AFQT was validated. 
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The administrative aptitude of the students was referred 

to in terns of the score from the administrative cluster of 

the Airman Qualifying Examination* As indicated in Table I, 

page 93J the mean score of the aptitude test for students in 

Group A was 91.23 (SB « 4.52), Group B was 91.17 (SD ® 4.56), 

and Group C was 91.1# (SB « 4.54)• Simple analysis of vari-

ance was used as the test of significance of the differences 

among these three mean scores. A summary of the results is 

presented in Table ¥ below. 

TABLE V 

SUMMARY OF SIMPLE ANALYSIS OF VARIANCE COMPARING 
THE MEAN SCORES OF THE ADMINISTRATIVE APTITUDE 

CLUSTER OF THE AIRMAN QUALIFYING 
EXAMINATION O F ^ W f l i S r ® W S 

Source 
Sum of 
Squares• 

Degrees of 
Freedom 

Variance 
: Estimate 

F~* 
Ratio 

Level of 
Significance 

Between 44.90 2 22.45 

1.02 IS 

Within 2360.56 107 22.06 

Total 2405.46 109 

As shown in Table V, a value of F « 1*02 was obtained. 

Using the allowed degrees of freedom, the F value indicated 

no significant difference, Thus, the differences in the mean 

scores of the three groups from the administrative cluster of 

the AQE were not significant at the 5 per cent level. The 
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postulution that the three groups were not significantly 

different on thy basis of administrative aptitude m measured 

by the AQE was validated, 

The educational level of the students waa referred to in 

terms of the highest grade completed in formal schools. As 

indicated in Table I, page 93> the mean educational level of 

students in Group A was 13.00 (SB - 1.25)? Group 8 was 13.32 

(SD « 1.47b and Group C was 12.94 (SD * 1,26}. Simple 

analysis of variance was used as the test of significance of 

the difference among these three means. A summary of the 

results is presented in fable VI below. 

TABLE VI 

SUMMARY OF SIMPLE ANALYSIS OF VARIANCE COMPARING THE 
MEAN EDUCATIONAL LEVEL OF THE THREE GROUPS 

Source 
Sum of 
Squares 

Degrees of 
Freedom 

Variance 
Estimate • 

F 
Ratio 

Level of 
Significance 

Between 2.94 | 2 1.47 

.$1 NS 

Within 193.33 107 1.^1 

Total 196.26 109 

As Indicated in Table VI, a value of F *• . 31 was obtained, 

Using the allowed degrees of freedom, the F value indicated no 

significant difi erence, Thus th© differences in th© moans of 

th® educational level of the three groups were not significant 
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at the 5 per cent level. The postulation that the three 

groups were not significantly different on the basis of 

educational level was validated, 

The degree of initial familiarisation 'with the technical 

information which was to be presented in the experimental unit 

of instruction was referred to in terms of the score on the 

pre-test. As indicated in Table I, page 93, the mean score 

of the pre-test for Group A was 21.51 (SD « 5.16), Group B 

was 21.41 (SD - 5.07), and Group C was 21.43 (SD « 4.691. 

Simple analysis of variance was used as the test of signifi-

cance of the differences among these three mean scores. A 

summary of the results Is presented in Table VII below# 

TABLE VII 

SUMMARY OF SIMPLE ANALYSIS OF VARIANCE COMPARING 
THE MEAN SCORES OF THE PRE-TEST 

OF THE THREE GROUPS 

Source 
Sum of 
Squares' 

Degress of 
Freedom 

Variance 
Estimate Ratio 

Level of 
. Significance 

Between .22 2 ,11 
.01 MS 

Within 2739.05 107 25.60 

Total 2739.27 

As shown in Table VII, a value of F » .01 was obtained 

which indicated no significant difference. Thus the differ-

ences in the mean scores of the three groups from the pre-test 
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were not significant at the 5 per cent level. The postulation 

that the three groups were not significantly different on the 

basis of the degree of initial familiarization of the technical 

information of the instructional unit befcra starting the unit 

as measured by the pre-test was validated. 

la summary, the technique of simple analysis of variance 

was used as the test of significance of the differences among 

the means of the six variables which were used to check the 

equation of the three groups. The results confirmed the 

assumption that Groups A, B, and C were not significantly 

different in terms of age, reading ability, general intelli-

gence, administrative aptitude, educational level, and degree 

of familiarisation with the technical information before 

starting the experimental unit of instruction. 

Comparisons of the Mean Gain Scores 

The first problem on which data were analyzed involved 

a comparison of the mean gain scores of the three groups. 

This comparison necessitated the calculation of the means of 

the pre-test and post-test of the three groups. The mean 

gain score for each group was the difference between the mean 

scores of the pre-test and the post-test. A summary of these 

data is presented in Table VIII, 

Table VIII includes the means and standard deviations of 

the pre~te^t and post-test which were administered at the 

beginning and ending of the experimental unit of instruction 
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TABLE VIII 

MEANS, STANDARD DEVIATIONS, AND MEAN GAIN SCORES 
OF THE PRE-TEST AND THE POST-TEST OF 

GROUPS A, B, AND C 

Groups 
Number in Pre-Test Post-' Feat Mean Gala Scor< 

Groups Group Mean S.D. Mean S.D. Mean S.D, 

A 41 21.51 5.16 69.73 5.44 66.22 7.30 

B 34 21.41 5.07 65.56 7.61 64.15 6.93 

C : 35 21.43 4.69 $5.29 6.57 63. B6 4.99 

to students of the three groups. The mean of the pre-test of 

Group A was SI * 51 (SD =* 5*16), and the mean of the post-test 

was 39.73 (SD = 5•44). The difference between these two means 

was the mean gain score for Group A which was 68.22 {SD - 7.30}• 

The mean of the pr@~test of Group B was 21.41 (SD 153 5.07) , &»d 

the mean of the post-test was 85.56 (SD = 7.61)• The differ-

ence between these two means was the mean gain score for 

Group B which was 64.15 (SD » 6.93)* The mean of the pre-

test for Group C was 21.43 (SD «• 4.69)» and the mean of the 

post-test was $5.29 (SD ** 6.57)» The difference between these 

two means was the mean gain score for Group G which was 63*$6 

{SD « 4«99)* 

A test of significance of the mean gain score within each of 

the three groups was performed, using the Fisher t test of sig-

nificance between correlated means. The purpose of this test 

of significance was to determine whether each of the mean gain 
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scores was significantly different from ssero. A summary of 

the results is presented in Table II. 

TABLE II 

VALUES OF t AND LEVELS OF SIGNIFICANCE OF THE MEAN 
GAlI SCORES WITHIN GROUPS A, B, AND C 

Groups 
Mean 
Pre-
Test 

"Mean 
Post-
Test 

Mean 
Gain 
Score 

SEMD* 
fiegrees 

of 
Freedom 

t 
Value 

Level of 
Signif-
icance 

A 21.51 89.73 66.22 1,15 40 59.10 .001 

B 21.41 55.56 64 • 14 1.21 33 53.15 .001 

C 21.43 85.29 63.86 .86 34 74.56 .001 

* Standard error of the mean of the difference 

Table II includes the means of the pre-test, means of the 

post-test, the mean gain score {mean difference), standard 

error of the mean of the difference, t value, and level of 

significance of each mean gain score within Group A, Group B, 

and Group C. The t, value for the mean gain score of each 

group was highly significant at better than the ,001 level. 

An inference was made that the mean gain score of each of the 

three groups was significantly different from zero and that 

other comparisons using the mean gain scores would be appro-

priate. 

The first hypothesis was "The lecture-demonstration pro-

cedure supplemented with the eclectic programed textbook 

{Experimental Group A) would be more effective than either 
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the autoinstructional procedure using only the eclectic pro-

gramed textbook {Experimental Group B) or the conventional 

lecture-demonstration procedure (Control Group), and the 

procedure used with Group B would be more effective than the 

procedure used with Group G.,f The criterion for this hypoth-

esis was the mean gain score. The technique of simple analysis 

of variance was used as the test of significance of the dif-

ferences among the mean gain scores of the three groups. A 

summary of results is presented in Table I. 

\ 

TABLE I 

SUMMARY OF SIMPLE ANALYSIS OF VARIANCE COMPARING 
THE MEAN GAIN SCORES OF THE THREE GROUPS 

Source 
Sum of 
Squares 

Degrees of 
Freedom 

Variance 
Estimate 

F 
Ratio 

Level of 
Significance 

Between 459.33 2 229.67 
5.24 .01 

Within 4691.59 10? 43.35 

Total 5150.92 109 

The F ratio required for significance with 2 and 10? 

degree® of freedom associated with the numerator and denomi-

nator, respectively, is 3.07 at the $ per cent level. As 

indicated in Table X, a value of F « 5.24 was obtained. 

Using the allowed degrees of freedom, the F value w&s found 

to be significant at better than the .01 level. Thus the 

null hypothesis, "there would be no significance difference 
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among the mean gain scores of Groups A, 8, and C," was rejected. 

It was, therefore, concluded that there was a significant dif-

ference in the effectiveness of the three instructional tech-

niques as measured by th® mean gain score. 

Since th© F ratio was determined to be significant, the 

t test was applied to determine th® significance of the differ-

ence between th© mean gain scores of the various paira of 

groups. These group combinations were {1} experimental Group A 

was compared with experimental Group B, {2} Group A was com-

pared with the Control Group, and (3) Group B was compared 

with the Control Group. 

Hypothesis 1A was "Group A would make a significantly-

higher mean gain score than Group B." Table II includes the 

mean gain scores, mean difference, standard deviations, t 

value, and level of significance of the mean difference be-

tween Group A and Group B. 

TABLE II 

MEAN GAIN SCORES, MEAN DIFFERENCE, STANDARD DEVIATIONS, 
t VALUE, AND LEVEL OF SIGNIFICANCE OF THE MEAN 

DIFFERENCE BETWEEN GROUP A AND GROUP B 

Groups 
Mean Gain 
Score 

Mean 
Difference S. D« 

t 
Value j Significance 

A{N-41) 6a. 22 7.30 

B(N-34) 
4.07 2.65 .01 

B(N-34) 64»15 6.93 
2.65 .01 

df«73 



105 

As shown in Table XI, the mean gain score for Group A was 

68.22 (SD «• 7.30), and the mean gain score for Group B was 

64.15 {SD —• 6.93)• The difference between these two mean gain 

scores was 4.07 points. A t value with 73 degrees of freedom 

must reach 2.00 to be significant at the .05 level, A value 

of t « 2.65 was obtained and was significant at the .01 level* 

An analysis of the data reported in fable 11 indicated 

that the difference', of 4.07 points in the mean gain ©cores was 

significant and was in favor ©f Group A. Thus, the null hypoth-

esis, "there would be no significant difference between the 

mean gain scores of Group A and Group B," was rejected and re-

search hypothesis 1A was accepted. 

Since the mean difference was significant and favored 

Group A, it may be inferred that the lecture-demonstration 

procedure supplemented with the eclectic programed textbook 

produced greater mean gain scores than did the autoinstruc-

tlonal procedure using only the eclectic programed textbook. 

Hypothesis IB was "Group A would make a significantly 

higher mean gain score than the Control Group." Table XII, 

shown on the following page, includes the mean gain scores, 

mean difference, standard deviations, t value, and level of 

significance of the mean difference between Group A and 

Group C. 
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TABLE III 

MEAN GAIN SCORES, MEAN DIFFERENCE, STANDARD DEVIATIONS, 
£ VALUE AND LEVEL OF SIGNIFICANCE OF THE MEAN 

DIFFERENCE BETWEEN GROUP A AND GROUP C 

J Mean Gain 
Group Score 

Mean 
Difference S.D. t Value 

Level of 
Significance 

A(N~41) 6B.22 7.30 
4.36 2.$6 .01 

C(N-35) 63.S6 4.99 

df-74 

As shown in Table XII, the mean gain score for Group A 

was 68.22 (SB «• 7.30), and the mean gain score for Group C 

was 63.06 (SD » 4«99)» The difference between these two mean 

gain scores was 4*36 points. A t value with 72 degrees free-

dom must reach 2.00 to be significant at the .05 level. The 

obtained t value of 2.06 was significant at the .01 level. 

An analysis of the data reported in Table XII indicated 

that the difference of 4*36 points in the mean gain scores was 

significant and was in favor of Group A. Thus the null hypoth-

esis, "there would be no significant difference between the 

mean gain scores of Group A and Group C»" was rejected and 

research hypothesis IB was accepted. 

Since the mean difference was significant and favored 

Group A, it may be inferred that the lecture-demonstration 

procedure supplemented with the eclectic programed textbook 



107 

produced greater mean gain scores than did the conventional 

lecture-demonstration procedure. 

Hypothesis 1C was "Group B would inake a significantly 

higher mean gain score than the Control Group," Table XIIIf 

shown below, includes the mean gain acores, mean difference, 

standard deviations, t value, and level of significance of 

the mean difference between Group S and Group C. 

TABLE XIII 

MEAN GAIN SCORES, MEAN DIFFERENCE, STANDARD DEVIATIONS, 
t VALUE, AND LEVEL OF SIGNIFICANCE OF THE MEAN 

DIFFERENCE BETWEEN GROUP B AND GROUP C 

Group 
Mean Gain 
Score 

Mean 
Difference S.D. 

& 
Value 

Level of 
Significance 

B(N»34) 64.15 6.93 
.29 .10 NS 

C(N~35) 63.86 4.99 

df - 67 

A study of the data in Table XIII will show that the mean 

gain score for Group B was 64.15 (SD «* 6.93), and the mean gain 

score for Group C was 63.36 (SD - 4*99). The difference between 

these two mean gain scores was .29 points. A t value with 67 

degrees of freedom must reach 2,00 to be significant at the 

,05 level. A value of t « .1# was obtained and was found to 

be not significant. 
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An analysis of the data reported in Table XIII Indicated 

that the slight difference of .29 in the mean gain score 

showed no significant difference. Thus the null hypothesis, 

"there would be no significant difference between the mean 

gain scores of Group B and Group C," was accepted and research 

hypothesis 1C was rejected. 

Since the mean difference was very slight and showed no 

significant difference, it may be inferred that the auto-

instructional procedure using only the eclectic programed 

textbook and the conventional lecture-demonstration procedure 

were equally effective as measured by the mean gain score, 

In summary, it was determined that hypothesis one was 

partially substantiated. Using the mean gain score as the 

criterion, it was found that the lecture-demonstration pro-

cedure supplemented with the eclectic programed textbook was 

more effective than either the autoiristructional procedure 

using only the eclectic programed textbook or the conventional 

lecture-demonstration procedurej however, there was no sig-

nificance difference in the effectiveness of the latter two 

instructional techniques as measured by the mean gain score. 

Comparisons of the Time Required to Complete 
the Unit of Instruction 

The second problem on which data were analyzed was the 

amount of time required to complete the experimental unit of 

instruction by Groups A, B, and C. This comparison was 
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possible after calculating th.3 maait time in hours and frac-

tional hours required by each group to complete the unit, 

A summary of these data is presented in Table XIV. 

TABLE XI? 

MEAN TIME REQUIRED TO COMPLETE THE UNIT OF 
INSTRUCTION BT GROUPS A, B, AND C 

Groups Mean Time* Standard Deviation 

A 16.14 3.57 

3 13.93 2.42 

C IS. 61 1.27 

•Time is stated in tarms of hours 

As shown in Table XI?» the mean time required to complete 

the unit by Group A was 16#14 hours (3D •» 3*57), the mean for 

Group B was 13.93 hours (SD *• 2,42), and the mean for Group C 

was l3#6l hours (SD » 1.27). 

The second hypothesis was "Group A would require signif-

icantly less time to complete the instructional unit than 

either Group B or the Control Group, and Group B would require 

significantly less time to complete the unit than the Control 

Group." The technique of simple analysis of variance was used 

as the test of significance of the differences among the mean 

times of the three groups. A summary of the results is pre-

sented in Table X? on the following page* 
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YLBLE If 

SUMKfcRT OF S U E S AKALTSIS OF VARIANCE COMPARING THE 
MEAN TIMES REQUIRED TO COMPLETE THE INSTRUCTIONAL 

UNIT BY THE THESE GROUPS 

Source 
Sum of 
Squares 

Degree® of 
Freedom 

Variance 
Estimate 

P 
Ratio 

Level of 
Significant*© 

Between ; 46 5»4 2 232.71 31*39. .001 

Within 780.76 107 7.30 

Total 1246.19 109 

The F ratio required for significance 'with 2 and 10? 

degrees of freedom associated with the numerator and denomi-

nator! respectively, is 3»0? at the 5 per cent level, As 

indicated in Table XV, a value of P = 31.$9 was obtained and 

was found to be significant at better than the .001 level. 

Since the obtained P ratio was found to be significant, 

the null hypothesis, "there would be no significant differ-

ence among th® mean times required to complete th© instruc-

tional unit by the throe groups,w was rejected, It was 

therefore concluded that there was a significant difference 

in the amount of time required to complete the unit of in-

struction by the three groups. 

Since the F value wa3 determined to be significant, the 

& test was applied to determine the significance of the 

difference between the mean times of the various pairs of 

groups, These group combination© ware (1) experimental 
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Group A was compared with experimental Group B, (2) Group A 

was compared with the Control Group, and (3) Group B was com-

pared with the Control Group. Hypothesis 2k was "Group A 

would require significantly less time to complete the instruc-

tional unit than Group B.n Table XVI, shown below, include® 

the mean times required to complete the unit, mean difference, 

standard deviations, t level, and level of significance of the 

mean difference between Group A and Group B, 

TABLE XVI 

MEAN TIMES REQUIRED TO COMPLETE THE UNIT, MEAN DIFFERENCE, 
STANDARD DEVIATIONS, t VALUE, AND LEVEL OF SIGNIFICANCE 
OF THE MEAN DIFFERENCE BETWEEN GROUP A AND GROUP B 

Groups 
Mean • 
Time 

Mean 
Difference S. D. £ Value 

Level of 
Significance 

A(N*«41) 13.14 3.57 
4.21 6.72 .001 

B(N*»34) 13.93 2.42 

df « ?3 

An examination of the data in Table XVI will show that 

the mean time required for Group A to complete the unit of 

instruction was 13.14 hours (SD ** 3• 57) » and the mean time 

for Group B was 13.93 hours (SD « 2.42). The difference be-

tween these two means was 4.21 hours* A t value with 73 

degrees of freedom must reach 2.00 to be significant at the 
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,05 level* The obtained £ value of 6,72 was significant at 

better than the *001 level. 

An analysis of the data reported in Table XVI Indicated 

that Group B required 4 hours 19 minutes less than Group A to 

complete the instructional unit, and this difference was found 

to be highly significant. Thus the null hypothesis, "there 

would be no significant difference between the mean times 

required to complete the instructional unit by Group A and 

Group B," was rejected. It was therefore concluded that there 

was a significant difference in the amount of time required 

to complete the unit by Group A and Group B, 

Since the mean difference was significant and in the 

direction of Group B instead of the hypothesized Group A, it 

may be inferred that the autoinstructional procedure using 

only the eclectic programed textbook required less time for 

the students to complete the unit of instruction than did the 

lecture-demonstration procedure supplemented with the eclectic 

programed textbook. 

Hypothesis 2B was "Group A would require significantly 

less time to complete the unit than the Control Group." 

fable XVII, shown on the following page, includes the mean 

times required to complete the unit, mean difference, stand-

ard deviations, £ value, and level of significance of the 

mean difference between Group A and Group C. 
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TABLE XVII 

MEAN TIMES REQUIRED TO COMPLETE THE UNIT, MEAN DIFFERENCE, 
STANDARD DEVIATIONS, t VALUE, AND LEVEL OF SIGNIFICANCE 
OF THE MEAN DIFFERENCE BETWEEN GROUP A AND GROUP C 

Groups 
Mean 
Tim© 

Mean 
Difference S.D. t Value 

Level of 
Significance 

A(N-41) 

CCN-35) 

10.14 

IS. 61 
.47 

3*57 

1.29 
.77 NS 

df » 74 

A study of the data in Table XVII will show that the mean 

time required for Group A to complete the unit of instruction 

was 1&.14 hours (SD •* 3 *57) > and the mean time for Group C was 

IB.61 hours (SD » 1.29). The difference between these two 

means was 26 minutes. A t value with 74 degrees of freedom 

must reach 2.00 to be significant at the .05 level. The ob-

tained £ value of .77 was found to be not significant. 

An analysis of the data reported in Table XVII revealed 

that Group A required 28 minutes less than Group C to complete 

the unit of instruction and this slight difference was not 

significant. Thus the null hypothesis, "there would be no 

significant difference between the mean times required to 

complete the unit of instruction by Group A and Group C," was 

accepted and research hypothesis 2B was rejected. 
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Since the mean difference was slight and. showed no sig-

nificant difference, it may be inferred that the lecture-

demonstration procedure supplemented with the eclectic 

programed textbook and the conventional lecture-demonstration 

procedure required an approximately equal amount of time for 

the students to complete the unit of instruction. 

Hypothesis 2C was "Group 8 would require significantly 

less time for the unit than the Control Group." Table XVIII 

includes the mean time® required to complete the unit, mean 

difference, standard deviations, t value, and level of sig-

nificance of the mean difference between Group B and Group C. 

TABLE XVIII 

MEAN TIMES REQUIRED TO COMPLETE THE UNIT, MEAN DIFFERENCE, 
STANDARD DEVIATIONS, t VALUE, AND LEVEL OF SIGNIFICANCE 

OF THE MEAN DIFFERfNCE BETWEEN GROUP 0 AND GROUP C 

Groups 
Mean' 
Time 

Mean 
Difference S,D. t Value 

Level of 
Significance 

B(N-34) 

0(8-35) 

13.93 

• 10.61 
4»6B 

2.42 

1.29 : 
7.21 .001 

df » 67 

A study of the data in Table XVIII will show that the 

mean time required for Group B to complete the unit of in-

struction was 13.93 hour® (SD ** 2.42} and the mean time for 

Group C was IB.61 (SD » 1.29)• The difference between these 
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two means was 4.6$ hours. A £ value with 6? degrees of free-

dom must reach 2.00 to be significant at the .05 level. The 

obtained t value of 7.21 was significant at better than the 

,001 level. 

An analysis of the data reported in Table XVIII revealed 

that Group B required 4 hours 41 minutes leas than Group C 

to complete the unit of instruction, and this difference was 

found to be highly significant. Thus the null hypothesis, 

"there would be no significant difference between the mean 

times required to complete the instructional unit by Group B 

and Group C," was rejected and research hypothesis 20 was 

accepted. 

Since the mean difference was significant and was in the 

direction of Group B, it may be inferred that the autoinstruc-

tional procedure using the eclectic programed textbook required 

lass time to complete the unit of instruction than did the 

conventional lecture-demonstration procedure. 

In summary, it was determined that hypothesis two was 

partially substantiated. It was found that the autoinstruc-

tional procedure using only the eclectic programed textbook 

required less time for the students to complete the unit of 

instruction than either the lecture-demonstration procedure 

supplemented with the eclectic programed textbook or the 

conventional lecture-demonstration procedure. It was also 

found that there were no significant differences in the 
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amount of time required to teach the Instructional unit by 

the two instructional techniques, the lecture-demonstration 

procedure supplemented with the eclectic programed textbook 

and the conventional lecture-demonstration procedure, 

Comparisons of the Retention Loss 

The third problem on which data were analyzed was the 

retention losa by Groups A, B, and C. A retention test was 

administered to each class five week® after the post-test. 

The retention loss for each of the three groups was con-

sidered as the difference between the means of the post-test 

and retention test, and this difference was treated as a 

mean score. A summary of these data is presented in Table XIX. 

TABLE XIX 

MEANS AND STANDARD DEVIATIONS OF THE POST-TEST, 
RETENTION TEST, AND THE RETENTION LOSS 

OF GROUPS A, B, AND C 

Groups Post-Test Retention Test , Retention Loss Groups 
Mean S.D. Mean i S.D. Mean S.D. 

A 89.73 5.44 SI. 19 a.55 &. 54 6.49 

B 65.56 7.61 80.62 a.03 4.94 6.92 

C 35.29 6.57 79.91 10.17 5.3̂  $.49 

Table XIX includes tht means and standard deviations of 

th® post-test and retention test of the three groups. The 

mean of the post-teat of Group A was {>9.73 (SD « 5.44), and 
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the mean of the retention test was Si.19 (SD «= 8*55), The 

difference between these two means was the retention loss 

for Group A, which was 6.54 (SD » 6,49). The mean of the 

post-test of Group B was 85.56 (SD « 7.61), and the mean of 

the retention loss for Group B was 4.94 (SD « 6.92). The 

mean of the post-test of Group C was 85.29 (SD - 6.57), and 

the mean of the retention test was 79.91 (SD » 10,17). The 

difference between these two means was the retention loss for 

Group C, which was 5*36 (SD » 6.49). 

The third hypothesis was "Group A would have a lower 

retention loss than either Group B or the Control Group, and 

Group B would have a significantly lower retention loss than 

the Control Group*" The technique of simple analysis of vari-

ance was used as the test of significance of the differences 

among the means of the retention loss scores of the three 

groups. A summary of these data is presented in Table XI. 

TABLE XX 

SUMMARY OF SIMPLE ANALYSIS OF VARIANCE COMPARING 
THE MEANS OF THE RETENTION LOSS SCORES 

OF THE THREE GROUPS 

Source 
Sum of 
Squares 

Degrees of 
Freedom 

Variance 
Estimate 

F 
Ratio 

Level of 
Significance 

Between ; 296.51 2 146.2573 

Within 5662.25 107 54.97 
2.70 NS 

Total 6176.76 109 



11$ 

The F ratio required for significance with 2 and 107 

degrees of freedom associated with the numerator and denomi-

nator, respectively, is 3*0? at the 5 per cent level. As 

Indicated in Table XI, a value of F *• 2.70 was obtained. 

Using the allowed degrees of freedom, the F value indicated 

no significant difference, 

Sine# th® F ratio was found to he not significant* the 

null hypothesis, "there would be no significant difference 

in th® retention loss of Group® A, B, and C," was accepted 

and research hypothesis two was rejected. It may be inferred 

that there was no significant difference in the retention 

loss among the three groups as measured by the difference 

between th© scores of post-test and retention test. 

After the F ratio was determined to b© not significant, 

there were no further tests of significance applied to com-

pare the significance of the difference between retention 

loss of the various pairs of groups. 

Hypothesis 3A was "Group A would have a significantly 

lower retention loss than Group B." Table III, shown on the 

following page, includes the means, mean difference, and 

standard deviations of the retention loss scores of Group A 

and Group B* 

As shown in Table XXI, the mean retention loss score 

for Group A was 8.54 (SB * 6.49), and the mean retention 
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MAIS, MEAN DIFFERENCE, AND STANDARD 
DOTATIONS OF THE RETENTION LOSS 

SCORES OF GROUP A AND GROUP B 

119 

[ Mean of Mean 
Group® Retention Loss Difference S.D. 

A(N~41) J 8 . 5 4 6.49 A(N~41) J 8 . 5 4 
3 . 6 0 

B ( N « 3 4 ) j 4 . 9 4 
3 . 6 0 

6-92 

loss score for Group B was 4*94 (SD •» 6.92). The difference 

between these two means was 3.60. 

Although there was a difference of 3.60 in favor of 

Group B, it was concluded this difference was not significant 

because the f ratio obtained from the test of simple analysis 

of variance (see Table XX, page 117) failed to reach the ,05 

level. Thus the null hypothesis, "there would be no signifi-

cant difference between the retention loss of Groups A and B," 

was accepted and research hypothesis 3A was rejected. It may 

be inferred that the two instructional techniques, the lecture-

demonstration procedure supplemented with the eclectic pro-

gramed textbook and the autoinstructional procedure using only 

the eclectic programed textbook, were equally effective as 

Measured by retention loss. 

Hypothesis 3B was "Group A would have a significantly 

lower retention loss than the Control Group." Table XXII, 

shown on the following page, includes the means, mean 
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difference, arid standard deviations of the retention loss 

scores of Group A and Group C. 

TABLE XXII 

MEANS, MEAN DIFFERENCE, AND STANDARD 
DEVIATIONS OF THE RETENTION LOSS 
SCORES OF GROUP A..AND GROUP C 

Mean of I [ Mean 
Groups Retention Loss j ! Difference SJ3, 

A (N-41) a.54 
3.16 

6 . 4 9 A (N-41) 
3.16 

0 (N«35l 5«3^ £ .49 

Aa shown in Table XXII, the mean retention loss of Group 

A was $.54 (3D » 6.49)} and the mean retention loss score for 

Group C was 5-3$ (SD « 3.49). The difference between these 

two means was 3.16. 

Although there was a difference of 3*16 in favor of 

Group 0, it was concluded that this difference was not sig-

nificant because the F ratio obtained from the test of simple 

analysis of variance {see Table XX, page 117) failed to reach 

the .05 level. Thus the null hypothesis, "there would be no 

significant difference between the retention loss of Groups A 

and C,n was accepted and research hypothesis 3B was rejected. 

It nay be inferred that the two instructional techniques, the 

lecture-demonstration procedure supplemented with the eclectic 

programed textbook and the conventional lecture-demonstration 
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procedure, were equally effective as measured by retention 

loss. 

Hypothesis 3C was "Group B would have a significantly 

lower retention loss than the Control Group." table XXIII 

includes the means, mean difference, and standard deviations 

of the retention loss scores of Group 8 and Group C. 

TABLE XXIII 

MEANS, MIAN DIFFERENCE, AND STANDARD 
DEVIATIONS OF THE RETENTION LOSS 
SCORES OF GROUP B AND GROUP C 

Groups 
Mean of 

Retention Loss 
Mean 

Difference S.D. 

B (N**34) 4.94 6.92 
•44 

C (N-35) 5.3d a.49 

As shown in Table XXIII, the mean retention loss for 

Group B was 4.94 (SD ® 6.92), and the mean retention loss 

for Group C was 5.3$ (SD *» $.49). The difference between 

these two means was .44* 

The slight difference of .44 was in favor of Group B, 

but it was concluded that this difference was not signifi-

cant because the F ratio obtained from the teat of simple 

analysis of variance (see Table XX, page 117) failed to 

reach the .05 level. Thus the null hypothesis, "there would 

be no significant difference between the retention loss of 
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Groups B and C,n was accepted and research hypothesis 3€ was 

rejected. An inference may be made that the two instructional 

techniques, the autoinatructional procedure using solely the 

eclectic programed textbook and the conventional lecture-

demonstration procedure were equally effective as measured 

by the retention loss. 

In summary, it was determined that hypothesis three was 

not substantiated* It was found that the three instructional 

techniques were equally effective as measured by retention 

loss. 

Comparisons of the Mean Gain Score 
With Each of Four Factors 

The fourth problem on which data were analyzed was the 

relationship between the mean gain score of students in 

Groups A, B, and C with each of four factors, The factors 

were reading ability, general intelligence, administrative 

aptitude, and educational level. Hypotheses four, five, and 

six pertained to this aspect of the study. The product-

moment correlation technique was used to treat the afore-

mentioned hypotheses, A test of significance was applied 

to each correlation coefficient to determine if the obtained 

jr was significantly different from aero. 

Hypothesis four was "In Group A, there would be a sig-

nificant positive correlation between the student's mean gain 

score with each of the following factors: reading test score, 
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general intelligence test score, administrative aptitude test 

score, and educational level." A summary of these correla-

tions is presented in Table HI?. 

TABLE XXIV 

CORRELATION COEFFICIENTS AND LEVELS OP SIGNIFICANCE 
BETWEEN THE MIAN GAIN SCORE AND READING TEST 

SCORE, GENERAL INTELLIGENCE TEST SCORE, 
ADMINISTRATIVE APTITUDE TEST SCORE, 

AND EDUCATIONAL LEVEL OF 
STUDENTS IN GROUP A 

Test L 
Level of 

Significance 

Reading -. 04 NS 

General Intelligence »*«0 4 NS 

Administrative Aptitude .36 .05 

Educational Level .09 NS 

df « 39 

Table XXIV contains the correlation coefficients and 

levels of significance between the mean gain score and the 

scores from the reading test, general Intelligence test, 

administrative aptitude test, and educational level of stu-

dents in Group A. A value of r with 39 degrees of freedom 

must reach .30 to be signifleant at the .0$ level. 

Hypothesis 4A was "In Group A, there would be a sig-

nificant positive correlation between the studentfs mean 

gain score and his reading test score." As shown in 
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Table III?, page 123, the correlation between these two fac-

tors was £ « -.04. This r value with 39 degrees of freedom 

was found to be not significant. Thus the null hypothesis 

that r would be not significantly different from aero was 

accepted and research hypothesis 4B was rejected. It was 

therefore concluded that there was no significant positive 

correlation between the mean gain score and the reading test 

score of students in Group A, 

Hypothesis 43 was "In Group A, there- would be a signif-

icant positive correlation between the student1s mean gain 

score and his general intelligence test score *,f As shown in 

Table XXIV, page 123, the correlation between these two fac-

tors was £ *> -.04. This £ value with 39 degrees of freedom 

was found to be not significant. Thus the null hypothesis 

that r would be not significantly different from aero was 

accepted and research hypothesis 4B was rejected. It was 

therefore concluded that there was no significant positive 

correlation between the mean gain score and the general 

intelligence test score of students in Group A, 

Hypothesis 4C was "In Group A, there would be a signif-

icant positive correlation between the student1© mean gain 

score and his administrative aptitude test score." As shown 

in Table XXIV, page 123, the correlation between these two 

factors waa £ "• .36. A correlation coefficient resulting 

from this type of comparison was interpreted to indicate 
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only a slight degree of positive correlation; however, the 

value of £ - .36 with 39 degrees of freedom was significant 

at better than the .05 level. Thus the null hypothesis that 

£ would be not significantly different from zero was rejected 

and research hypothesis 4C was acceptad. It was therefor© 

concluded that a slight degree of correlation existed be-

tween the mean gain score and the administrative aptitude 

test score of students in Group A, but not high enough for 

predicting probabl# mean gain scores. 

Hypothesis 4D was "In Group A, there would be a signifi-

cant positive correlation between the student*s maan gain 

score and his educational level." As shown in Table XXIY, 

page 123, the correlation between these two factors was 

£ « .09. This r value with 39 degrees of freedom was found 

to be not significant. Thus the null hypothesis that r would 

be not significantly different from aero was accepted and 

research hypothesis 40 was rejected. It was therefore con-

cluded that there was no significant positive correlation 

between the mean gain score and educational level of students 

in Group A. 

In summary, it was determined that hypothesis four was 

partially substantiated. It was found that there was no 

significant correlation between the mean gain score of stu-

dents of Group A with their scores from either their reading 

test score, general intelligence test score, or their 
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educational level. There was found a slight degree of cor-

relation between the mean gain score and the administrative 

aptitude test score; however, the obtained correlation co-

efficient was not large enough for predicting probable mean 

gain scores* 

Hypothesis five was "In Group B, there would be a sig-

nificant positive correlation between the student's mean gain 

score with each of the following factors: reading test score, 

general intelligence test score, administrative aptitude test 

score, and educational level." A summary of these correla-

tions is presented in Table IX?, 

TABLE XXV 

CORRELATION COEFFICIENTS AMD LEVELS OF SIGNIFICANCE 
BETWEEN THE MEAN GAIN SCORE AND READING TEST 

SCORE, GENERAL INTELLIGENCE TEST SCORE, 
ADMINISTRATIVE APTITUDE TEST SCORE, 

AND EDUCATIONAL LEVEL OF 
STUDENTS II GROUP B 

Test . £ 
Level of 

Significance 

leading .15 MS 

General Intelligence .28 NS 

Administrative Aptitude -.01 NS 

Educational Level .15 NS 

df ~ 32 
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Table XXV contains tha correlation coefficients and 

lovols of significance between the mean gain score and the 

scores from the reading test, general intelligence test, 

administrative aptitude ..test, and educational level of stu-

dents in Group 3. A value of £ with 32 degrees of freedom 

must reach .35 to be significant at the »Q5 level. 

Hypothesis SA was "In Group 3, there would be a sig-

nificant positive correlation between the student's mean 

gain score and his reading test score.'f As shown in Table 

XXV, the correlation between these two factors was r « .15. 

This value of £ with 32 degrees of freedom was found to be 

not significant. Thus the null hypothesis that r would be 

not significantly different from aero was accepted and re-

search hypothesis 5A was rejected. It was therefore con-

cluded that there was no significant positive correlation 

between the mean gain score and the reading test score of 

students in Group B. 

Hypothesis 5B was "In Group B, there would be a signif-

icant positive correlation between the student's mean gain 

score and his general intelligence test score." As 3hown 

in Table XXV, page 126, the correlation between these two 

factors was £ =* .23. This value of £ with 32 degrees of 

freedom was found to be not significant. Thus the null 

hypothesis that r was not significantly different from zero 

wa© accepted and research hypothesis 5B was 'Rejected. It was 
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therefore concluded that there was no significant positive 

correlation between th© mean gain score and the general 

intelligence test score of students in Group B. 

Hypothesis 5C was "In Group B, there would be a sig-

nificant positive correlation between the studentfs mean 

gain score and his administrative aptitude test score." 

As shown in Table XX?, page 126, the correlation between 

these two factors was r = -.01, This value of £ with 32 

degree® of freedom was found to be not significant. Thus 

the null hypothesis that r was not significantly different 

from sssro was accepted and research hypothesis 50 was re-

jected. It was therefore concluded that there was no sig-

nificant correlation between the mean gain score and the 

administrative aptitude test score of students in Group B, 

Hypothesis 5D was "In Group B, there would be a sig-

nificant positive correlation between the student1s mean gain 

score and his educational level." As shown in Table II?> 

page 126j the correlation between these two factors was 

r ** .15. Thia value of r with 32 degrees of freedom was 

found to be not significant. Thus the null hypothesis that 

r was not significantly different from zero was accepted and 

research hypothesis $D was rejected. It was therefore con-

cluded that there was no significant correlation between th© 

mean gain score and educational level of students in Group B. 
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In summary, it was determined that hypothesis five was 

not substantiated. It was found that there was no significant 

correlation between the mean gain score of students in Group B 

with score® from either their reading test, general intelli-

gence test, administrative aptitude test, or their educational 

level* 

Hypothesis six was "In the Control Group, there would be 

no significant correlation between the student*s mean gain 

score with each of the following factors• reading test score, 

general intelligence test score, administrative aptitude test 

score, and educational level," A summary of these correlations 

is presented in Table XXVI. 

TABLE XXVI 

CORRELATION COEFFICIENTS AND LEVELS OF SIGNIFICANCE 
BETWEEN THE MEAN GAIN SCORE AND READING TEST 

SCORE, GENERAL INTELLIGENCE TEST SCORE, 
ADMINISTRATIVE APTITUDE TEST SCORE, 

AND EDUCATIONAL LEVEL OF 
STUDENTS IN GROUP C 

Test £ 
Level of 

Significance 

Reading .00 NS 

General Intelligence i .10 NS 

Administrative Aptitude -.12 NS 

Educational Level .06 NS 

df - 33 
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Table XXVI contains the correlation coefficients and 

levels of significance between the mean gain score and scores 

from the reading teat, general intelligence test, administra-

tive aptitude test, and educational level of students in 

Group C. A value of £ with 33 degrees of freedom must reach 

.33 to be significant at the .05 level. 

Hypothesis 6A was "In the Control Group, there would be 

no significant correlation between the student's mean gain 

score and his reading test score." As shown in fable XXVI, 

the correlation between these two factors waa jr » .00 and 

was obviously not significant. Thus the research hypothesis 

which was stated in the null form was accepted. It was con-

cluded that there was no correlation between the mean gain 

score and the reading test score of students in Group C. 

Hypothesis 6B was "In the Control Group, there would be 

no significant correlation between the student's mean gain 

score and his general intelligence test score." As shown in 

Table XXVI, the correlation coefficient between these two 

factors was £ » .10. This value of £ with 32 degrees of 

freedom was found to be not significant. Thus the research 

hypothesis which waa stated in the null form was accepted. 

It was concluded that there was no significant correlation 

between the mean gain score and the general intelligence test 

score of students in Group C. 
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Hypothesis 6C was "In the Control Group, there would be 

no significant correlation between the mean gain score and the 

administrative aptitude teat score," As shown in fable XXVI, 

page 129i the correlation coefficient between these two factors 

was r * -.12. This value of r with 32 degree® ©f freedom was 

found to be not significant* Thus the research hypothesis 

which was stated in the null form was accepted. It was con-

cluded that there was no significant correlation between the 

mean gain score and the administrative aptitude test score of 

students in Group C. 

Hypothesis 61) was "In the Control Group, there would be 

no significant correlation between the mean gain score and the 

educational level." As shown in Table XXVI, page 129, the 

correlation coefficient between these two factors was r ** ,06. 

This value of r with 32 degrees of freedom was found to be 

not significant. Thus the research hypothesis which was stated 

in the null form was accepted. It was therefore concluded that 

there was no significant correlation between the mean gain score 

and educational level of students of Group S. 

In summary of hypothesis six, the lack of high and sig-

nificant correlation between the mean gain score and the four 

selected factors caused the research subhypotheaes which were 

stated in the null form to be accepted. It was found that 

there was no significant correlation between the mean gain 

score of students in the Control Group with scores from either 
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their reading test score, general intelligence test score, 

administrative aptitude test score, or their educational level. 

An examination of the data used to treat hypotheses four, 

five, and six revealed that the most probable reason for the 

absence of the expected significant correlation between the 

mean gain score and each of the four factors within the three 

groupa was that the students who participated in the stud/ 

were a highly select group of subjects, It was found that 

students who had a low score on one or more of the four tests 

used for correlation purposes were the students who had failed 

the first block of instruction in the General Accounting Spe-

cialist Course. Consequently, such students had been withdrawn 

from the course before reaching the experimental unit of in-

struction, leaving the remainder a select group of subjects. 

The fact that the students who participated in the study 

were a select group was especially evident in the area of 

reading ability. The educational level of Group® A, B, and C 

was approximately grade thirteen. The Nelson-Denny Reading 

$SJSSL Manual reported that the mean and standard deviation of 

grade thirteen of the norm group were M » 77,$2 and SB ® 27,10 

{1, p. 21)« The mean of the reading test for students in 

Group k was 87.27 (SD « 22.56), Group B was 36.47 {SD « 17.26), 

and Group C was 91*60 {SD •* 20.92).• Since the reading test 

no ^ata wer® Previously reported in Table I, page 
93 * and described on page 95. 
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scores of the three groups were high and were clustered to-

gether, it may be inferred that this was the reason that the 

correlation technique failed to indicate a significant corre-

lation between the mean gain score and the reading test §core 

of the three groups. 
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CHAPTER VI 

SUMMARY, FINDINGS, CONCLUSIONS, IMPLICATIONS, 

AND RECOMMENDATIONS 

Summary 

The study was concerned with the use of programed instruc-

tion in a technical training course conducted by the Department 

of the Air Force* The course was the General Accounting Spe-

cialist Course of the Air Force Accounting and Finance School 

located at Sheppard Technical Training Center, Wichita Falls, 

Texas. The unit of instruction within the course selected as 

the experimental unit was "The Air Force Fiscal Account Struc-

ture and Codes." 

The study consisted of two phases. The first phase con-

sisted of developing a programed textbook for the instructional 

unit. The programed textbook was developed by using a combi-

nation of three programing techniques which were adjunct, 

linear, and linear-branching. The second phase consisted of 

investigating the achievement of students who were taught the 

instructional unit with different techniques. 

The problem of the study was the effectiveness of three 

techniques to teach the instructional unit, "The Air Force 

Fiscal Account Structure and Codes#" The techniques compared 
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were (1) lecture-demonstration procedure supplemented with 

the programed textbook, (2) autoinstructional procedure using 

only the programed textbook, and (3) the conventional lecture-

demonstration procedure, the purposes of the study were (1) 

to determine the relationship between the techniques and 

achievement by the students as measured by the mean gain score, 

{2} to determine the relationship between the techniques and 

amount of time required by the student® to complete the in-

structional unit, and C3) to determine the relationship be-

tween the mean gain score of students taught with the three 

techniques with their reading ability, general intelligence, 

administrative aptitude, and educational level. 

The subjects who participated in the study were 110 reg-

ular Air Force male students of 15 class sections who completed 

the General Accounting Specialist Course during the period from 

February through November, 1965. The subjects were administered 

a reading test during the first day of the course, and the 

scores of the general intelligence test and administrative 

aptitude test were obtained from their personnel records. 

Students of the first class entry during the experimental 

period who participated in the study were assigned to Group C, 

the eligible students of the next class entry were assigned 

to Group A, and eligible students of the next class entry were 

assigned to Group B. After the initial three classes had com-

pleted the unit, this process waa repeated until at least 
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thirty-five students had been assigned to each of the three 

groups. Qroup C, the control group, consisted of students 

who were taught the unit with the conventional lecture-

demonstration procedure. Group A consisted of students who 

were taught the unit with the lecture-demonstration procedure 

supplemented with the programed textbook, Qroup B consisted 

of students who were taught the instructional unit with the 

autoinstructional procedure using only the programed textbook. 

A check was made to determine if there were any signif-

icant differences in the starting achievement level of students 

of the three ©roups# This check was in terms of age, reading 

ability, general intelligence, administrative aptitude, educa-

tional level, and initial point of achievement of the students 

of the information within the unit of instruction* Simple 

analysis of variance was used as the test of significance 

among the means of these six variables. The results indi-

cated that the three groups were not significantly different 

in terms of the six forementioned variables before starting 

the experimental unit of instruction. 

The first problem on which the collected data from the 

three groups was analyzed concerned the mean gain score, the 

second problem concerned the mean time required to complete 

the unit, the third problem concerned the retention loss, and 

the fourth problem concerned the relationship between the mean 

gain score of the students of the three groups with their 
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reading ability, general intelligence, administrative apti-

tude, and educational level* 

The mean gain scores, mean times, and mean retention 

loss scores among the three groups and between all possible 

pairs of groups were tested by simple analysis of variance 

and Fisher t tests. The correlation coefficients were cal-

culated by the Pearson product-moment technique. Levels of 

significanoe were determined for all F ratios, £ values, and 

correlation coefficients. The hypotheses were analysed and 

discussed and the findings are presented in the following 

paragraphs. 

Findings 

The major findings resulting from this study were. 

1. Students who were taught the experimental unit of 

instruction with the lecture-demonstration procedure supple-

mented with the eclectic programed textbook {Group A) made a 

significantly higher mean gain score than the student® who 

were taught either with the autoinstructional procedure 

(Group B) or with the conventional lecture-demonstration 

pro cedure (Group C), 

2« No significant diiference was found to exist between 

the mean gain score of students who were taught with the auto* 

instructional procedure using only the programed textbook 

(Group B) and students who were taught with the conventional 

lecture-demonstration procedure (Group C). 
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3. Students who were taught with the autoinstructional 

procedure using only the programed textbook {Group B) required 

significantly less time to complete the unit of instruction 

than students who were taught the unit either with the lecture-

demonstration procedure supplemented with the programed text-

book {Group A) or with the conventional lecture-demonstration 

procedure {Group C)» 

4. No significant difference was found to exist between 

the mean times required to complete the instructional unit 

between students who were taught with the lecture-demonstration 

procedure supplemented with the programed textbook {Group A} 

and students taught with the conventional lecture-demonstration 

procedure {Group G). 

5. No significant differences were found to exist among 

the retention loss scores of students who were taught the unit 

of instruction with either the lecture-demonstration procedure 

supplemented with the programed textbook (Group A) or with the 

autoinstructional procedure using only the programed textbook 

{Group B) or with the conventional lecture-demonstration pro-

cedure (Group C). 

It can be Inferred that the reason for only a slight 

retention loss of all students was that the students con-

stantly worked with the technical information acquired in the 

experimental unit of instruction up to the day of the retention 

test. Undoubtedly, the retention loss would have been reflected 
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to a different degree if it had been possible for the reten-

tion test to have been administered five weeks after graduating 

from the course instead of five weeks after completing the 

experimental unit, 

6. Within the group which was taught the instructional 

unit with the lecture-demonstration procedure supplemented with 

the programed textbook (Group A), it was found that there was 

no significant correlation between the student*s moan gain 

score and his score front his reading test, general intelli-

gence test, or educational level. There was found a slight 

degree of correlation (r = .36) between the mean gain score 

and the administrative aptitude test score. This obtained 

correlation coefficient was significant at the ,05 level; how<-

ever, the correlation coefficient was not large enough for 

predicting probable mean gain scores. 

7. Within the groups which were taught the instructional 

unit with the autoinstructional procedure using only the eclec-

tic programed textbook (Group B) and with the conventional 

lecture-demonstration procedure (Group C), it was found that 

there was no significant correlation between the student's 

mean gain score and his reading test, general intelligence 

test, administrative aptitude test, or educational level. 

It can be inferred that the reason for the absence of 

any significant correlation between the mean gain score and 

the four factors within the three groups was that the students 
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who participated in the study proved to be a highly select 

group of subjects. This was especially evident in the area 

of reading ability. It was found that there was no signif-

icant difference in the reading ability of the three groups; 

however, the reading ability of all three groups was above 

average for their educational level. This caused the reading 

teat scores to be high and clustered together, making it dif-

ficult to detect any significant correlation for these sub-

jects, The fact that there was little relationship between 

the mean gain scora and reading ability does not imply that 

difference® would not exist between the mean gain score of 

students with either low reading ability or extremely high 

reading ability. Also, some of the nonsignificant relation-

ships found In the comparisons between the mean gain score 

and general intelligence and administrative aptitude might 

be reflected to a different degree in a larger experimental 

population which would permit a division Into a high-low 

general intelligence and a high-low administrative aptitude 

division* Such divisions would provide necessary data for 

additional statistical comparisons. 

Conclusions 

Th# major conclusions based upon the findings of this 

study ware as follows: 

1, Tha us© of programed materials as a supplement to 

the lecture-demonstration procedure is an effective technique 
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to teach the unit, "The Air Force Fiscal Account Structure 

and Codes," 

2. Adjunct programs which can teach students to become 

proficient with the use of accounting manuals as well as to 

teach technical skills can be developed by using a combina-

tion of programing techniques. 

3. As compared with the conventional lecture-demonstration 

technique, the amount of time required to teach the instruc-

tional unit, "The Air Force fiscal Account Structure and Codes," 

can be reduced by approximately 25 per cent without sacrificing 

any loss on criterion test scores by using the programed text-

book. 

4. Retention loss is not a major factor to consider when 

selecting one of the three compared techniques to teach the 

unit, "The Air Force Fiscal Account Structure and Codes." 

5. Reading ability, general intelligence, administrative 

aptitude, or educational level cannot be used as factors to 

predict achievement on the unit, nThe Air Force Fiscal Account 

Structure and Codes." 

Implications 

Implications drawn from the study included 

1. The development of effective programed materials may 

laake it possible to teach similar subjects such as bookkeeping 

or commercial accounting at the secondary and college levels 
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in a shorter period of time and still attain the terminal 

objectives of the course including no loss in student 

achievement scores, 

2. Improving the effectiveness of teaching certain 

areas of bookkeeping and accounting may be possible by 

developing programed materials to be used as adjunct pro-

grams in conjunction with various textbooks, special bul-

letins , or manuals. 

3. In the armed forces technical training programs as 

well as in industrial trainings the uae of effective programed 

materials developed with various techniques into adjunct pro-

grams may ba extremely effective to teach general operating 

procedures as presented in official technical manuala or 

business guides. 

4» In various types of armed forces technical training 

programs, the development and use of programed materials in 

conjunction with other instructional techniques or media may 

improve the effectiveness of instruction. Also the use of 

autoinstructional procedures in the area of remedial training 

may be more economical and juat as effective as the conventional 

remedial program. 

Recommendations 

Based upon the findings and conclusions of the study, the 

following suggestions and recommendations 'are made. 



144 

The lecture-demonstration procedure supplemented with the 

eclectic programed textbook is recommended to be used to teach 

the instructional unit, "The Air Force Fiscal Account Structure 

and Codes," of the General Accounting Specialist Course. The 

use of the eclectic programed textbook with this technique for 

an extended period of time will require that the "Answer Panel" 

of the programed textbook be periodically revised as new codes 

are published by the Department of the Treasury, The revisions 

to the "Answer Panel" can be easily made by any person quali-

fied in the area of Air Force fiscal accounting, however, it 

is suggested that any major revision to the programed textbook 

be accomplished by a qualified programer who is also qualified 

in the area of Air Force fiscal accounting. 

Another recommendation is that a study be conducted with 

the autoinstructional procedure using only the eclectic pro-

gramed textbook in the remedial training program of the General 

Accounting Specialist Course where the students are involved 

in learning the use of the Air Force fiscal account structure 

and codes. It is further suggested that a study be conducted 

to investigate the effectiveness of this autoinstructional pro-

cedure in the Department of the Air Force extension courses 

which are concerned with teaching the use of the Air Force 

fiscal account structure and codes. 

It is recommended that a similar study be conducted in 

other courses of the Air Force Accounting and Finance School 
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which teach "The Air Fore© Fiscal Account Structure and 

Codes." It is particularly recommended that such a study-

be conducted in pertinent courses in which the students are 

recent college graduates arid are being trained as accounting 

and finance officers or as programmers for computer fiscal 

operations# 

The students used in the present study must be recognized 

as a highly select group of subjects because they ware the 

ones who had successfully completed the first block of in-

struction of the Senaral Accounting Specialist Course. The 

first block apparently served as a place of screening. It 

was noted that students who had a low score either on th© 

general intelligence test, administrative aptitude test, or 

the reading test were usually the ones who had failed the 

first block. Consequently, these students had been withdrawn 

from the course before reaching the experimental unit of in-

struction, leaving the remainder a select group of students. 

It is therefore recommended that a similar study be conducted 

in the first block of instruction where commercial accounting 

procedures are taught. This might be done by using a reliable 

commercial accounting programed textbook and using the experi-

mental design of this study. Such a study in the first block 

would permit grouping of students into a high-low general in-

telligence division and a high-low reading ability division. 

Such divisions would provide necessary data for additional 

statist!cal comparisons. 
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In training programs concerned with teaching commercial 

and governmental accounting procedures, it is recommended 

that the use of effective programed materials be considered 

in proper perspective among other instructional methods, 

and that further attempts should be made to research the 

conditions and combinations of programing techniques which 

will lead to the most efficient learning. 
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APPENDIX A 

OUTLINE OF THE BLOCKS AND UNITS OF INSTRUCTION OF 

THE GENERAL ACCOUNTING SPECIALIST COURSE 

BLOCK I - INTRODUCTION TO ACCOUNTING (60 Hours) 

X. Orientation 

2. Effective Study Methods 

3« Operation of the Printing Calculator 

4. Meaning and Purpose of Accounting 

5. Balance Sheet and Income Statement 

6. Accounts and the Trial Balance 

7* Journalising and Posting 

6. Completion of the Accounting Cycle 

9« Measurement 

BLOCK II - APPROPRIATION ACCOUNTING {90 Hour#) 

1« Comptroller Activities and Terminology 

2, Introduction to Appropriation Accounting 

3* The Air Force Fiscal Account Structure and'Codes 

4. Allotment Control Procedures 

5. Measurement 

6. Accounting for Disbursements and Collections 

7. Adjustment Transactions 

Fund Accounting and Reporting 

9* Measurement 
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BLOCK III - AIR FORCE GENERAL LEDGER AMD EXPENSE SYSTEMS (60 Hours) 

1. Expense Accounts and Ledgers 

2. General Ledger Control and Subsidiary Accounts 

3* General Ledger Source Data 

4. Expense and General Ledger Reporting 

5. Measurement 

BLOCK IV - MATERIEL AND COMMERCIAL SERVICES (60 Hours) 

1. Financial Inventory Accounting 

2. Introduction to Commercial Services and Pro-

curement Procedures 

3. Accounting for Materiel Purchases 

4. Accounting for Non-Personal Services 

5* Billing and Collecting Procedures 

6. Measurement 

BLOCK V - STOCK FUND AND MECHANIZED PROCEDURES (60 Hours) 

1. Introduction to Stock Funds 

2. Commissary Stock Fund Procedures 

3. Clothing Stock Fund Procedures 

4* Aviation Fuels Stock Fund Procedures 

5. Punch Card Operation 

6* Card Punch Machine 
7» Accounting and Finance Application 

to Computer (UNIVAC 1050 II) 

Measurement and Critique 

(Total of 330 Hours) 



APPENDIX B 

AN EXAMPLE AND EXPLANATION OP AN ACCOUNTING CLASSIFICATION 

All AIE POECI FINANCIAL TRANSACTION 

The accounting classification which identified and classi-

fied a financial transaction pertaining to the disbursement of 

$1#0 for a typewriter at Carswell Air force Base during the 

1965 fiscal year was as follows i 

5753400 3056712 P453 3174 S671700 

Explanation 

Th® first cod© (5753400) was called the Appropriation God® 

which identified the Department of the Air Force (57) as th® 

government agency receiving an appropriation from Congress 

which was available for obligation during the fiscal year 

1965 (5)• The next digit in the cod® (3) identified the Gen-

eral Fund of the U. S. Treasury Department which financed the 

appropriations and the last three digits (400) of the cod© 

identified the applicable account within the General Fund* 

The second code (3056712) was called th© Allotment Cod® 

which contained information about the subagency receiving 

funds from the Department of the Air Force. The first two 

digits (30) identified the appropriation and the third digit 

(5) identified the fiscal year. The next two digits (67) 
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identified the Strategic Air Command a0 being the subagency 

receiving funds from the Department of the Air Force, and 

the last two digits (12) were control number® to allotments 

which the major command used as funds ware further distrib-

uted to bases. 

The third cod® (P45&) was called the Budget Account Code 

which identified the purpose of the financial transaction* 

This cod® was a further shred-out of the Appropriation Code, 

and in this instance, the cod® {P45£) identified the purpose 

of the transaction a© being a base operation and maintenances 

expense for an installation whose primary mission was opera-

tional* 

The fourth cod© (3174) was called the Object Class Code 

which identified the nature of the transaction. The first 

two digits (31) referred to equipment and the last two digits 

(74) specifically indicated typewriters. 

The fifth code (S671700) was called the Accounting and 

Disbursing Station Code which identified the installation 

making the disbursement or whose funds were affected. The 

first four digits (6717) was the disbursing station number 

assigned to Carswell Air Force Base by the U. 8. Treasury 

Department, and the last two numbers (00) indicated that the 

installation was a principal Air Force disbursing station# 



APPENDIX C 

OBJECTIVES OF THE WIT OF INSTRUCTION 

1 * Major Objective 

A, The student will be able to assign the correct account-

ing classification to Air Force disbursement and col-

lection type of financial transactions by using the 

Air Force Account Structure and Codes manual. Evidence 

of achievement will be obtained by developing and 

assigning the accounting classification to twenty 

transactions * The lower limit of acceptable per-

formance will be to correctly code BO per cent of the 

transactions. 

2. Intermediate Objectives 

A. Explain the purpose of the accounting classification 

of a financial transaction. 

B. Explain why each of the accounts within each of the six 

major funds of the U. S. Treasury are identified with 

numerical codes. 

C. Using the account isanual, name the major account codes 

required to develop the accounting classification for 

the following types of financial transactions: 

(1) Commitment 

(2) Obligation 
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(3) Disbursement 

(4) Collection® other than refunds 

D« Given a complete accounting classification for a dis-

bursement transaction, identify and name each of the 

major account codes. 

E. Without the use of reference material, state the pur-

pose of the following major account codes: 

C l ) Appropriation Code 

(2) Budget Account Code 

{3) Allotment Code 

(4) Object Class Code 

(5) Accounting and Disbursing Station Cod© 

(6) Accounts Receivable Sales Code 

F. Identify the components of an appropriation symbol: 

(1) Department responsible for administering the 

appropriation 

(2) Fiscal year designator 

(3) Major fund (appropriation account) 

G. Explain how appropriations are classified and identi-

fied by periods of availability: 

{1) One year 

{2} No year 

(3) Multiple year 

H. Explain how appripriations are classified and identi-

fied by status of availability: 

(1} Current 
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(2) Expired 

(3) Lapsed 

I. Name the components of an allotment code as used with 

specific allotments: 

(1) Fund Code 

{2} Fiscal year designator 

(3) Operating agency code 

(4) Allotment serial cod® 

J, Explain the difference between open and specific allot-

ments. 

K. Hame the components of an allotment code as used with 

an open allotment: 

{1} Fund code 

(2) Agent designator 

L, Explain the major components of an accounting and dis-

bursing station code; 

(1) Basic symbol 

(2) Agent designator 



APPENDIX D 

THE CRITERION TEST 

INSTRUCTIONS: 

1. This test consists of three parts which contain the follow-

ing types of questions. 

Part I - Multiple-choice items 

Part II - Completion 

Part III - Assigning accounting classifications 

2, Read each question carefully and follow the instructions 

which precede each part. Do not write on this test Booklet! 

3« The following materials will be required: 

a. Standard Answer Sheet 

b. Tablet Paper (1 sheet) 

c. Air Force Account Structure and Codes (AFM 170-7) 

4. Part I and Part II will be taken first* Manuals, texts, 

or notes are not to be used for these two parts; however, 

AFM 170-7 is necessary to complete Part III, 

5. After completion of Parts I and II, insure that your name 

and class number are on your paper and give it to the 

instructor and continue with Part III. 

6. After completion of Part III, insure that your name and 

class number are on each page, and give your paper to the 

instructor. 
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7, After completion of the test, the instructor will give 

you further instructions. 

PART I - MULTIPLE CHOICE 

After each multiple-choice question, you will find four 

possible answers. Decide which one of the four answers is 

the best, then indicate your choice by blacking out the cor-

responding letter on the Standard Answer Sheet. 

SAMPLE QUESTION 

SI, The Air Force Accounting and Finance School is located at 

a. Pope Air Force Base, North Carolina 
b. March Air Force Base, California 
e» Sheppard Air Force Base, Texas 
d. Barksdale Air Force Base, Louisiana. 

ANSWER SHSST 

SI. (a) (b) m id) 

1* The Air Force Manual which is necessary for you to develop 

the accounting classification for a financial transaction 

is AFM: 

a. 170-6 
b. 170-7 
c. 170-5 

d. 177-16 

2. A combination of major account codes used to identify var-

ious Air Force financial transactions on disbursement 

vouchers is called the: 

a. USAF Account Structure and Codes 

b. Budget Program 
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c. Accounting Classification 

d. Appropriation and Budget God® 

3. When Congress authorized the Air Force to make disburse-

ments froia the U. -S. Treasury for specified purposes, this 

authorization is called a/an: 

a. Treasury Warrant 

b. Appropriation 

o. Budget program 

d. Budget project 

4. The first budget account level or subdivision of classifi-

cation below the appropriation level is the: 

a. Budget program 

b. Budget project 

c. Allotment 

d. Object classification 

5. The second budget account level below the appropriation 

level is the: 

a. Budget program 

• b» Budget project 

c. Allotment 

d. Object classification 

6. The accounting classification of a financial transaction 

is developed by a combination of: 

a. General ledger codes 

b. Major account codes 
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c. Allotment codes 

d. Station code© 

Use the following accounting classification to answer questions 

7-10. 

5753400 3056412 P44B 2121 S526400 

7. The code "5753400" is called th@1 

a. Object class code 

b. Station code 

c. Allotment cod© 

d. Appropriation code 

The cods "2121" is called the: 

a. Object class code 

b. Station code 

c. Budget project 

d. Allotment code 

9. The code "P44S" is called the: 

a. Object class code 

b. Station code 

c. Budget project 

d. Allotment 

10. The code T,SS26400" is called the: 

a. Object class code 

b. Allotment 

c. Budget project 

d. Accounting and Disbursing Station Code 
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Use this major account code to answer questions 11-13• 

5733400 

11, What do the first two digits {*57") represent? 

a. Air Force Accounting and Finance Center 

b. Fiscal year 1957 

c * Operating agency 

d. Department of the Air Fore© 

12, For what fiscal year did Congress first make this appro-

priation available for obligation and/or disbursement? 

a, I960 

b. 1962 

c« 1963 

d. 1964 

13. What type of appropriation is this by period of avail-

ability? 

a. One year 

b. Two year 

c. No year 

d. Multiple year 

Use this major account code to answer questions 14-16. 

3036412 

14. Th© first two digits (30) represent the: 

a. Operating agency 

b* Fiscal year 

c. Fund code 

d» Serial number 
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15. The third digit (3) represents the: 

a. Operating agency 

b. Fiscal year 

c. Fund code 

d. Serial number 

16. The "64" represents the: 

a * Operating agency 

b. Fiscal year 

c. Fund code 

d. Serial number 

17. Specific allotment serial numbers are assigned by the: 

a. U. 8. Treasury 

b. Air Force Accounting and Finance Center 

c. Operating agencies 

d. Base recording the transaction 

18. The major account code of an accounting classification 

which identifies the "nature of services or articlea" 

is the; 

a. Appropriation cod© 

b. Budget account code 

c. Station code 

d. Object class code 

19* How many digits does an allotment code have which is used 

with an open allotment? 

a • 1 

b. 3 
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c. 5 

d. 7 

20. Which of the following is considered a basic object class 

code? 

a* 1000 

b. 1100 

c. 1110 

d» 1111 

21. Which of the following object class codes would you expect 

to see in a correctly developed accounting classification 

concerning a travel transaction? 

a. 2131 

b. 2130 

c. 2100 

d. 2000 

22. The first 4 digits of the station code "S526400n is referred 

to as the: 

a. Agent designator 

b. Basic symbol 

c. Accounting and Disbursing Station code 

d. Major account code 

23. How many major funds does the U. S. Treasury use to account 

for all disbursements and receipts of the federal government? 

a» 4 

b. 6 
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c. 5 

d. 10 

24. The major code of an accounting classification which 

contains the operating agency code is the? 

a. Appropriation code 

b. Station code 

c. Object class code 

d. Allotment code 

25* Appropriation codes or symbols are assigned by; 

a. Hq USAF 

b. The Air Force Accounting and finance Genter 

c. The Bureau of Budget 

d. The U. S, Treasury 

26, Which of the following code®.-is not used in the accounting 

classification of a financial transaction? 

a. General ledger code 

b. Budget account code 

c. Appropriation code 

d. Object class code 

27. Payment for pay and allowances to military personnel on 

extended duty is made from what type of allotment? 

a. Specific 

b. No year 

c. Base 

d. Open 
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28. The Aircraft Procurement Appropriation, identified by 

the symbol "5713010,11 is referred to as what type of 

appropriation by period of availability? 

a. One year 

b. Three year 

c« Multiple year 

d• Mo year 

29. If the appropriation identified with the code 5743400 was 

first made available for obligation and disbursement effec-

tive 1 July 1963, when would it expire? 

a. 31 December 1963 

b. 30 June 1966 

c. 31 December 1965 

d. 30 June 1964 

30. Which of the following accounting classifications is a 

correct one for a disbursement transaction? 

a. 5753400 3036712 P45$ 1111 S67170 

b. 5753400 3056712 P584 1111 S67170 

c. 5753400 3056712 P45* 1111 S67170 

d. 5743500 3056712 P354 1111 S67170 

31* In an accounting classification for collecting an appropria-

tion reimbursement, the sales code identifies the: 

a. Agency responsible for the collection 

b. Shipper 

c. Customer 

d. Seller 
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32. An appropriation refund is classified as a: 

a* Disbursement 

b. Discount 

c. Collection 

d. Receipt 

33. An appropriation reimbursement transaction could be for 

the: 

a. Purchase of good© 

b* Collection for salas of services 

c. Disbursement of cash 

d. Collection of erroneous payments 

Determine the type of collection resulting from the transactions 

as described in questions 34-40* 

34* An overpayment of $10.50 was made to an Air Force civilian 

employee assigned to the Administrative Services Division 

of Center Headquarters, Sheppard AFB, 

a. Appropriation refund 

b. Appropriation reimbursement 

c. Receipt 

d. Deposit 

35* Electricity sold to the Airmen's Club at Lackland AFB. 

a. Appropriation refund 

b. Appropriation reimbursement 

c. Receipt 

d. Deposit 
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36, Telephone service furnished to a California Air National 

Guard unit at Castle AFB. 

a. Appropriation refund 

b. Appropriation reimbursement 

c. Receipt 

d. Deposit 

37* Withheld $5>2$0 from the civilian payroll for federal 

income taxes at Sheppard AFB. 

a. Appropriation refund 

b* Appropriation reimbursement 

c. Receipt 

d. Deposit 

3$. Master Sergeant Joe Friday of Sheppard AFB is court-

martialed and fined $50.00, 

a. Appropriation refund 

b. Appropriation reimbursement 

c. Receipt 

d. Deposit 

39* Lowry AFB received a check for $175.00 from Mountain State® 

Telephone Company for commission on pay station phones which 

are placed at various locations on the base. 

a. Appropriation refund 

b. Appropriation reimbursement 

c. Receipt 

d. Deposit 
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40. Collection of money from "Class B" telephone subscribers 

at Scott AFS. 

a. Appropriation refund 

b. Appropriation reimbursement 

c. Receipt 

d. Deposit 

PART II - COMPLETION 

Write the answers to the following questions on the back-side 

of the Standard Answer Sheet. 

1. The Air Force uses 18 various types of financial transac-

tions* On® type is a transaction. 

2. The authorization which Congress gives the Air Force to 

make disbursement® from the 0. S. Treasury for specified 

purposes is called a/an 

3. The allotment issued by a major command to on® of their 

bases which limits the amount of funds which the base can 

disburse is referred to $s a/an allotment. 

4. A disbursement haying this accounting classification -

5753500 325 P511 3503725 - is paid from a/an 

allotment. 

5. Name two of the four categories of collections. 

PART III ~ ASSIGNING ACCOUNTING CLASSIFICATIONS 

Using AFM 170-7» complete or develop the correct accounting 

classification which would appear on the various vouchers 
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evidencing the following transactions. Write your answers on 

a e@pa.rate sheet of paper. Use allotment serial number "10" 

when applicable. 

1* Base pay of an Air Force civilian employee |GS) assigned 

to the Dental Clinic at Sheppard AFB. 

5753400 3056410 P47S 3526400 

2. Payment for subsistence used in dining halls which was 

purchased from local "render by Purchasing and Contracting 

Officer at Carswll AFB. 

5753500 3256710 P562 S 

3. Eefund of an overpayment from a local vendor. The original 

purchase was for office supplies at Barkadale AFB. 

5753400 P45S S667100 

4. Collection cf Federal Insurance Contribution Act Taxes 

from Air Force civilian employees working at Kelly AFB. 

S525100 

5. Collection for electricity sold to a field office of the 

American Red Cross located at Sheppard AFB, 

5753400 30565 P44S 2342 S526400 

6» Payment for TDY travel expenses to an enlisted person who 

servac as an escort for a deceased person from Steward AFB 

to Dallas» Texas. (Per diem only.) 

5753400 305 2139 S594700 

7. Payment to the Base Commissary for subsistence Ifood) to be 

served in the dining halls at Sheppard AFB. 

5753500 3256410 P562 _ _ _ S526400 
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8. Payment of death gratuity to a beneficiary of an officer 

killed iit fist lam. 

5753500 325 P 1300 S503725 

9. Payment for PCS expenses to an airman from Perrin AFB, 

Texas, to Yokota AB, Japan* 

5753500 325 P 2121 S503725 
2141 
2161 
2230 

10. Collection from Bell Telephone Company received for com-

missions on pay station telephones placed at various loca-

tions on Lackland AFB. 

S660700 

11. Payment fcr movement of an airman's household goods. He 

completed a PCS move from Sheppard AFB to MacDill AFB, 

5753500 325 P576.04 _ S503725 

12« Collection of an overpayment of the water bill at Lowry AFB, 

5753400 3056410 P44S S504000 

13. Payment for the utilities (electric) bill at Travis AFB 

which is an operational base, 

5753400 306712 . S503300 

14. Payment for a temporary duty (TDY) expenses (per diem and 

transportation) to Major Slack assigned to Offutt AFB. 

The trip was for administrative purposes, and the trip 

was performed by commercial air. 

5753400 3056712 P __ , S 
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15. Payment for local purchase of diesel fuel to be used by 

the Motor Pool at Randolph AFB which Is an ATC base* 

16. Base pay of an Air Force civilian employe® (GS) assigned 

to the Accounting and Finance Office at Lowry AFB, which 

is a training base. 

17. Basic pay of a Major who is assigned as a 0-52 commander 

at Barksdsle AFB. 

Id. Payment for TDY expenses of a Master Sergeant while 

attending a formal course of instruction administered 

by the Air Training Command. 

19. Payment for the purchase of janitorial supplies from a 

local vendor at Sheppard AFB. 

20. Payment of a local contractor for emergency repairs at 

the base hospital at Scott AFB. The work was performed 

by contract and was classified as a "Class R" project. 



APPENDIX E 

CRITERION TEST ANSWERS 

Part I - Multiple Choice 

1, b 21. a 

2. c 22, b 

3. b 23. b 

4. a 24. d 

5. b 25. d 

6. b 26. a 

7. d 27. d 

a. a 23. d 

9. c 29. d 

10. d 30. c 

11. d 31. c 

12, c 32. c 

13. a 33. b 

14 * c 34. 9t 

15* b 35. b 

16.. a 36. b 

17. c 37. d 

id. d 3$. c 

19. b 39. c 

20. d 40. b 
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Part. II - Completion 

1. Disbursement, obligation, commitment {any one) 

2 . Appropriation 

3. Specific allotment 

4. Open allotment 

5. Refund, deposit, receipt, reimbursement (any two) 

Assigning Accounting Classifications Part III • 

1. 1111 

2* 2689 

3 . 3056710 

4 . 57F0101.001 

5 . C703 

6 . P43S.01 

7. 2669 

a. P593.01 

9 . P576.02 

10. 57GS21 

11. 2293 

12. 23a 

13. P450 2342 

1 4 . P45S 2131 ,2151 S525700 

1 5 . 5753400 3056410 P44S 2691 S525000 

16 . 5753400 3056410 P44S 1111 S504000 

17. 5753500 325 P511 S503725 

1 8 . 5753400 305 P44B.03 2134 ,2154 S525002 

1 9 . 5753400 3056410 P44S 2679 S526400 

20 . 5753400 3056510 P47d 2523 S525300 



APPENDIX F 

THE AIR FORCE FISCAL ACCOUNT STRUCTURE AND CODES 

(Programed Form) 

Volume I - General Fund Accounts 

Tabl© of Contents 

Terminal and Intermediate Objectives 

Introduction Panel 

TERMINOLOGY 

Page/Frame 

Unit 

Unit 

I r 

Set 1 
Set 2 
Set 3 
Set 4 
Set 5 
Set 6 

II j 

Set 7 
Set 6 
Set 9 
Set 10 
Set 11 
Set 12 

III 

Set 13 
Set 14 
Set 15 

Set 16 

Set 17 

Financial Transactions 
Accounting Classifications 
AFM 170-7 
Disbursement Transactions 
Major Account Codes 
Review 

ACCOUNTING AND DISBURSING STATION CODES 

i 

1 

1-1 through 1-5 
1-6 through 1-12 
1-13 through 1-16 
1-17 through 1-20 
1-21 through 1-24 
1-25 through 1-26 

Identification and Purpose 
The Basic Symbol 
Principal and Agent Station® 
Numerical Listing 
Alphabetical Listing 
Review 

APPROPRIATION AND BUDGET CODE 

2-1 through 2-5 
2-6 through 2-9 
2-10 through 2-17 
2-ia through 2-26 
2-27 through 2-29 
2-30 through 2-34 

through 3-4 
through 3-15 

Definition of Appropriations 3-1 
Appropriation Codec and Titles 3-5 
Components of the Appropriation 
Code 3-16 through 3-35 

AF Appropriations Financed from S 

General Fund 3-36 through 3-41 
Definition of a Budget Program 3-42 through 3-48 
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Unit III 1 

Set 18 
Set 19 

Set 20 
Set 21 
Set 22 

Set 23 
Set 24 

Unit IV i 

Set 25 
Set 26 
Set 27 

Set 28 
Set 29 
Set 30 
Set 31 
Set 32 
Set 33 
Set 34 

Unit V i 

Set 35 
Set 36 

Set 37 
Set 38 

Set 39 

Set 40 

Unit VI i 

Set 41 
Set 42 

Set 43 
Set 44 
Set 45 

APPROPRIATION AND BUDGET CODE (Cont'd) 

3-49 through 3-50 Definition of a Budget Project 
Definition of a Budget Sub-

Project 
R@yi$w 
The O&M Appropriation 
The Military Personnel Appro-
priations 

Other Appropriations 
Review 

ALLOTMENT CODE 

Purpose of the Allotment Cod© 
Types of Allotments 
Construction of the Cod© for 
Specific Allotments 

The Fund Code 
The Fiscal I@ar Designator 
Operating Agency Code 
Allotment Serial Number 
Review 
Open Allotment Cod§® 
Review 

OBJECT CLASS CODE 

cation 

3-51 through 3-57 
3-53 through 3-60 
3-61 through 3-85 

3-86 through 3-101 
3-102 through 3-116 
3-117 through 3-11$ 

4-1 through 4-7 
4-8 through 4-12 

Class Code 
ssigning Coc 
tions 

CODING TRANSACTIONS 

Review 
Coding Disbursement Transac-
tions 

Coding Disbursement Vouchers 
Supplemental Transactions 
Review and Summary 

4-13 through 4-14 
4-15 through 4-20 
4-21 through 
4-24 through 
4-28 through 
4-32 through 4-41 
4-42 through 4-61 
4-62 through 

4-23 
4-27 
4-31 

4-65 

5-1 through 5-7 

5-8 through 5-13 
5-14 through 5-20 

5-21 through 5-23 

5-24 through 5-66 
5-67 through 5-68 

6-1 through 6-8 

6-9 through 6-31 
6-32 through 6-34 
6-35 through 6-51 
6-52 through 6-53 
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Volume XI - Other Fund Accounts 

Introduction 

Page/Frame 

96 

Unit ¥11 FUNDS OF THE U. S. TREASURY 

Set 46 Overview of the Major Funds 
Set 47 Review of the General Bund 

Accounts 
Set 46 Management Fund Accounts 
Set 49 Revolving Fund Accounts 
Sat 50 Special Fund Accounts 
Set 51 Deposit Fund Accounts 
Set 52 Trust Fund Accounts 
Set 53 Two Categories ©f Accounts 
Set 54 Review 

Unit VIII COLLECTIONS 

Set 55 Overview of Collection Trans-
actions 

Set 56 Definition of Appropriation 
Refunds 

Set 57 Coding Appropriation Refunds 
Set 56 Definition of Appropriation 

Reimbursements 
Set 59 Coding Appropriation Reim-

bursements 
Set 60 Definition of Receipts 
Set 61 Coding Receipts 
Set 62 Review 
Set 63 Definition of Deposits 
Set 64 Recognising Collection Trans-

actions 
Set 65 Review 

7-1 through 7-10 

7-11 through 7-17 
7-1$ through 7-21 
7-22 through 7-32 
7-33 through 7-35 
7-36 through 7-4$ 
7-49 through 7-56 
7-57 through 7-64 
7-65 through 7-71 

8-1 through $-2 

6-3 through 6-10 
6-11 through 6-16 

6-17 through 6-31 

6-32 through 6-40 
6-41 through 6-51 
6-52 through 6-59 
6-60 through 6-63 
6-64 through 6-66 

6-67 through 6-79 
6-60 through 6-81 
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