
yor 

\ 4 
The Effects of Learning Styles and Instructional 

Sequencing of Program Controlled and Learner 

Controlled Interactive Video Programs on 

/ 
Student Achievement and Task Completion Rates 

by 

Robert Carl Wicklein 
\ | 

Dissertation submitted to the Graduate Faculty of the 

Virginia Polytechnic Institute and State University in 

partial fulfillment of the requirements for the degree 

of 

DOCTOR OF EDUCATION 

in 

Vocational and Technical Education 

Approved: 

LpucS¢a YO VN—> __f vere E HME 
Mark E. Sanders Co-Chairmen James E. LaPorte 

F. Marion Asche 

_ hee F [Mr 
John F. Moore 

  

   

July, 1986 

Blacksburg, Virginia



The Effects of Learning Styles and Instructional 

Sequencing of Program Controlled and Learner 

Controlled Interactive Video Programs on 

Student Achievement and Task Completion Rates 

by 

Robert Carl Wicklein 

Commitee Chairmen: Mark E. Sanders and James E. LaPorte 

Industrial Arts Education 

(ABSTRACT ) 

The purpose of this study was to determine if 

achievement test scores and task completion rates were 

affected by learning styles and instructional program 

sequencing, and to determine if there was an interaction 

of these two variables. The following research 

questions were addressed: 

1. Is there a significant difference in achievement 

test scores between subjects using the program 

controlled interactive video program and subjects using 

the learner controlled interactive video program? 

2. Is there a significant difference in achievement 

test scores between sensing type learners and intuitive 

type learners?



3. Is there a significant interaction of learning 

styles and interactive video programs on achievement 

test scores? 

4. Is there a significant difference in task 

completion rates between subjects in the program 

controlled interactive video program and subjects in the 

learner controlled interactive video program? 

5. Is there a significant difference in task 

completion rates between sensing type learners and 

intuitive type learners? 

6. Is there a significant interaction of learning 

styles and interactive video programs on task completion 

rates? 

The treatment consisted of viewing a preassigned 

interactive video program, (program controlled-Program 1 

or learner controlled-Program 2), followed by an 

achievement test (final examination) covering the 

material presented in the interactive programs. The 

subjects recorded the elapsed time for the interactive 

video programs (task completion rate). 

Two analyses of variance were used to test for 

significant differences in the means of the achievement 

test scores and task completion rates between the 

interactive video programs and the learning styles.



(p<.10). Frequencies and percentages were computed to 

determine identifiable trends in the lesson unit 

selection sequence and the student learning paths 

through the lesson units. 

The results of the study indicated that in all but 

one measurement there were no significant differences 

between the dependent variables of this study 

(achievement test scores and task completion rates). 

There was a significant difference in task completion 

rates between the two interactive video programs. 

Based upon the overall purpose and nature of the 

instruction in this study, to whom the instruction was 

directed, and the results of the analysis of variance on 

achievement test scores and task completion rates, it is 

concluded that the program controlled interactive video 

program should be considered the more appropriate design 

strategy for this particular type of training.
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Chapter 1 

INTRODUCTION 

There has been much debate concerning the process 

of learning. Educational theorists, researchers, and 

practitioners have attempted to discover and explain the 

major components of the learning process. Many 

educators have indicated that one of the central needs 

of education is that of “specializing” or "“personal- 

izing" the process of learning (Campanizzi, 1978; 

Fredericks, 1976; Fry, 1972; Laurillard, 1984; Wilcox, 

1979). 

The concept of individualizing instruction is not a 

new idea; it may be traced as far back as the dialogues 

of Socrates. The "Socratic Method" was a process that 

purported inductive logic as a method of releasing 

knowledge that was already present in the mind. As 

Socrates would ask questions of a student or colleague, 

he would do so in a way that would allow the individual 

to come to an understanding of the given concept based 

upon his own reasoning and the guidance of the question 

(McInerny, 1963). This form of education could be 

classified as individualized instruction.



Individualized instruction continued throughout 

history, most notably in the form of apprenticeship 

programs. Individualized instruction in modern times 

finds its roots in the psychology of B. F. Skinner’s 

behaviorism. Behaviorism theory is based on the concept 

of stimulus and response (Skinner, 1968). The basic 

tenet of behaviorism, as it applies to education, is 

that learning occurs when specific responses are 

elicited from given stimuli. The stimuli are designed 

to move the learner, in small steps, toward a given 

objective (Percival and Ellington, 1984}. Although this 

instructional strategy was linear in nature, it still 

provided for individual responses. Skinner proposed the 

use of “teaching machines" for the specific purpose of 

individualizing the instruction of learners (Skinner, 

1968). Although most educators agree that 

individualizing the learning process is academically 

valuable, they often disagree regarding how it may best 

be accomplished. 

In a review of instructional design models, Andrews 

and Goodson (1980) reported that of the 40 models they 

studied, the major component of each was some form of 

target audience analysis. This analysis was related to 

general characteristics such as age, sex, and ability



level. With characteristics such as these, the ability 

of an instructional designer to develop a strategy for 

training that is based on criteria that could apply to 

individual learners was non-existent or simply a 

restatement of the characteristic (e.g., instruction for 

a specific sex). In the absence of data on individual 

learning characteristics relating to instructional 

design, the educational researcher or practitioner is 

forced to use trial and error methods to respond to 

individual differences in learning or to ignore the 

problem altogether (Carrier, 1984). 

Interactive video is a computer controlled system 

of delivering various forms of training and 

information. It combines various aspects of video 

(television, graphics, animation, films, etc.) with the 

computing/processing abilities of a microcomputer. 

Interactive video may allow for individual differences 

in learning (e.g., pacing, number of examples, or 

sequencing of instructional events), thereby providing 

control for the optimal teaching/learning environment. 

. Interactive video offers both the designer and the 

learner a variety of instructional stimuli. Grabowski 

and Aggen (1984, p. 27,28) report several very promising 

features of interactive video:



(1) IV systems can be "image rich" allowing the 

learner to access a wide variety of still and 

motion visual segments (54,000 frames). 

(2) Audio enhancement can support the visual images 

and an independent audio track can be used in 

conjunction with text or graphics. 

(3) Keyboards and keypads can allow the learner to 

respond to questions ranging from true/false and 

multiple choice to keyword answer judging. 

(4) Touch sensitive screens can offer the learner 

an alternative to keyboard input where spatial 

recognition is to be determined. 

(5) Function keys can provide the designer and 

learner with special remediation, assistance, 

summation, review and other services. 

(6) Self-paced programs can make the IV system the 

tireless, patient tutor. Students may work and 

learn at their own pace. 

(7) The branching capabilities can enhance the self- 

paced learner with options for remediation, advance- 

ment, and various instructional loops of related 

material. 

One promising possibility of interactive video is 

that the instruction may be designed in a fashion that



provides for a wide variety of teaching/learning 

options, thereby meeting the needs of the individual 

learner. 

Problem Statement 

The problem of this study was to determine if 

achievement test scores and task completion rates were 

affected by learning styles and instructional program 

sequencing or the interaction of these two variables. 

A secondary problem of this study was to identify 

the identifiable trends in the sequence of lesson unit 

selections and the use of various instructional options 

within the lesson units of the learner controlled 

interactive video program (Program 2). 

Need for the Study 

In past years, the major developments in education 

have taken several forms. The public educational 

systems of the early 1900’s began to expand their role 

beyond the rudimentary "3 R’s", and by the 1930’s the 

“Essentialist’s" movement solidified the curriculum of 

general education within the public schools. The 1940’s 

and 1950’s brought about a rapid growth in both the 

public school facility and the curricula. The expanded



curricula moved away from the “basics” to a wide mixture 

of general education courses supporting a "liberal arts” 

curriculum. This concept of public education expanded 

during the 1960’s and early to mid-1970’s. A counter 

movement within education is once again stressing the 

importance of the "basics" and the need for more 

structures and discipline in the public schools (Gutsk, 

1981). A common thread throughout these major trends in 

education is the need to provide quality education to 

every student. Gagne and Briggs (1974) summed up this 

need for individualizing education by stating “the 

purpose of designed instruction is to activate and 

support the learning of the individual student." (p. 4) 

A number of studies have investigated several var- 

iables associated with individualizing instruction and 

its effect on learning (Blitz & Smith, 1973; Carrier, 

1984; Hoffman, 1982; Jacobson, 1975; Lahey & Coady, 

1978; Sasscer & Moore, 1984; and Wilcox, 1979). The 

results of these studies vary in their findings and 

conclusions. This issue has taken on greater dimensions 

with the advent of new and improved forms of educational 

technology. With the introduction of interactive video 

into educational settings, expanded possibilities for 

individualizing instruction have developed.



One of these possibilities is increased control by 

the learner over such variables as lesson sequence and 

pace. Students may be given the option of selecting 

their own instructional paths or relying on a 

predetermined sequence of instruction. This capability 

of control over the instructional sequence may have a 

significant impact on the way instructional design is 

implemented in the future (Laurillard, 1984). 

Wilcox (1979) stated that two categories of 

variables which influence student learning were "learner 

and presentation characteristics." Learner 

characteristics are those qualities of a learner that 

distinguish him/her from other learners (i.e., cognitive 

style, personality, etc.). Presentation characteristics 

are those qualities of instruction which distinguish one 

form of instruction from another (i.e., rate, difficulty 

level, mode, form, and sequence). Wilcox surmised, "How 

to appropriately match learner and presentation 

characteristics should be an important concern of 

teachers and instructional developers.” (p. 4) 

The need for further research in the area of 

control over both instructional sequence and design 

strategy with regard to learner characteristics is 

essential for the development of interactive video



technology. This study was designed to address such 

research issues by evaluating the effects of two types 

of instructional sequencing methods, presented via 

interactive video technology, and two types of student 

learning styles were evaluated to determine if there 

were learning and time benefits based on the achievement 

test scores and task completion rates of student 

participants. 

Research Variables 

The dependent variables were: 

(1) individual student achievement test scores 

(2) the amount of time an individual student 

takes to complete the assigned interactive 

video program 

The independent variables were: 

(1) The methods of instructional sequence 

(a) Program controlled interactive video 

program 

(b) Learner controlled interactive video 

program 

(2) Learning styles of sample participants: 

(a) Sensing (5S) 

(b) Intuitive (N)



Primary Research Questions 

1. Was there a significant difference in 

achievement test scores between the subjects 

using the program controlled interactive video 

program versus subjects using the learner 

controlled interactive video program? 

Was there a significant difference in 

achievement test scores between the sensing type 

learners and the intuitive type learners? 

Was there significant interaction of learning 

styles and interactive video programs on 

achievement test scores? 

Was there a significant difference in task 

completion rates between the subjects in the 

program controlled interactive video program 

versus the subjects in the learner controlled 

interactive video program? 

Was there a significant difference in task 

completion rates between the sensing type 

learners and the intuitive type learners? 

Was there significant interaction of learning 

styles and interactive video programs on task 

completion rates?
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Secondary Research Question 

1. Were there identifiable trends in the sequence 

of lesson unit selections and in the use of 

instructional options within the lesson units as 

indicated by student choices in the learner 

controlled interactive video program (Program 

2)? 

Definition of Terms 

instructional Design: A systematic approach which 

provides a logical and knowledgable basis for 

developing educational material to activate and 

support the learning of the individual student 

(Gagne & Briggs, 1974). 

interactive Video: A video medium in which the sequence 

and selection of messages are determined by the 

user’s response to the material being presented 

(Floyd, Floyd, Hon, McEntee, O’Bryan, Schwarz, 

1982). 

Computer Aided Instruction: An educational delivery 

system in which a computer presents information, 

training, etc. The student learns by interacting 

with the computer rather than another person.
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Level of Interactivity: The potential for interaction 

prescribed by the capabilities of the 

videodisc/videotape hardware (Howe, 1985). 

Learner Control: The sequencing of instructional 

material over which an individual learner has 

control of the order and depth of training. 

Program Control: The sequencing of instructional 

material in which the instructional designer 

controls the order and depth of training via a 

computer program. 

Lesson Units: The specific subsections of instruction 

that collectively comprised the overall scope of 

training in this study. 

Student Responses to Instructional Options: The specific 

learning decisions made by individual students as 

they progressed through the learner controlled 

interactive video program (Program 2). 

Limitations of the Study 

1. The generalizability of this study is limited 

because the sampling of subjects was based on a 

convenience sample rather than a probability 

sample.
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2. The singular dimension use of the Myers-Briggs Type 

Indicator did not provide for all variations of 

learning styles. Because of the nature of the 

instructional content and design (i.e., highly 

technical and informational) the dimension of the 

Myers-Briggs Type Indicator known as "Sensing - 

Intuitive" was used to determine learning style. 

This dimension of the instrument evaluates how an 

individual prefers to acquire information. 

3. The content of the instruction and the achievement 

test may have been biased because of the nature of. 

the topic and the purpose of the instruction. 

4. Literature suggests that the technical content of 

the instruction and the low level of prior 

knowledge of the topic may account for low 

variability in lesson sequence choices for 

participants in interactive video Program 2. 

Assumptions of the Study 

1. It was assumed that participants truthfully and 

concientiously reviewed the interactive video 

programs and responded to the questions on the 

achievement test. 

2. It was assumed that the variability of the
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laboratory environment (i.e., activity levels 

within the laboratory) was randomly distributed for 

all participants. 

It was assumed that the variability of the naivete 

regarding the mechanism of interactive video was 

randomly distributed for all participants.



Chapter 2 

REVIEW OF THE LITERATURE 

This chapter is a review of literature related to 

instructional sequencing, learning styles, and 

interactive video as contributing factors to the 

learning process. One objective of the review was to 

develop the context of instructional sequencing and its 

relevance to interactive video instruction. Another 

objective of the review was to identify factors related 

to learning style in association with instructional 

sequencing. 

Instructional Sequencing 

Judd, Daubek, and O’Neil (1975, p. 2) found the 

topic of learner control (as it related to instructional 

sequencing) to be both “interesting” and “confusing”. 

Frederick (1976, p. 2) perceived the reasons for their 

confusion to be: 

(1) A lack of consensus on the definition of 

learner control; Be 

(2) No general agreement of the factors to be 

varied under learner control; and 

14
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(3) Rarely any effect on learning from manipulated 

learner control variables, probably because of 

confounding by other variables. 

With these criteria, it is not surprising to find wide 

and varied conclusions on this topic within the 

literature on instructional sequencing. 

Theoretical Framework of Learner Control 

An individual’s ability to control the path, scope, 

and pace of instruction is the basis of the learner 

control strategy. Previous studies concerned with this 

topic have emphasized the control of sequencing, con- 

tent, pacing, feedback, and presentation media as the 

major attributes of learner control (Fredericks, 1976). 

It was summarized that students who are given the 

opportunity to be actively involved in their learning 

process (i.e., with an opportunity to make judgments on 

the path and depth of instruction) can and will make 

realistic estimates of the appropriate path, sequence, 

pacing, etc. of that instruction. (Dean, 1969; Slough, 

Ellis, and Lahey, 1972) 

L Fredericks (1976) reported significant savings of 

instructional time when students were allowed to control 

the amount of practice lessons within a computer aided
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instructional lesson when compared to a program 

controlled by the computer. The students were engaged in 

a lesson that gave them needed information to enable 

them to have a working knowledge of the content base 

before using the CAI programs. Would there have been a 

Significant time savings if the advance training had not 

been present and all the learners addressed the CAI 

training with no prior instructions? The question of 

prior knowledge must be considered when evaluating the 

merits of learner controlled instruction. 

v In arguing for the use of a high level of learner 

control, Laurillard (1984) proposed that the more active 

role a student takes in an instructional activity, the 

more meaningful that instruction should be for the 

student. As a final result the learner controlled 

instruction should yvield a greater depth and breadth of 

learning. This is what Wilson (1983) termed the 

“teachable/learnable”" moment. 

Campanizzi (1978) studied the effects of 

instructional sequencing on learner performance using 

CAI instructional methodology. She concluded that 

students within the “learner control” groups showed 

Significant achievement gains (p<.05) over those 

students in the “program controlled" groups, thereby
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indicating a positive effect of learner controlled 

instruction. 

Fry (1972) studied the effects of specific student 

characteristics and learner control in regards to 

student achievement. He hypothesized that whenever a 

match between the type of instructional control and 

student learning style occurred, superior learning and 

satisfaction would result, and the opposite effect would 

occur when instructional control and student learning 

style were mismatched. The results of this study 

indicated that student control was the preferred means 

of instruction by the participants but did not produce 

the best student performance of the two instructional 

progranms. 

Wilcox (1979) reviewed fourteen studies to 

determine the effects of instructional sequencing on 

student performance and presentation characteristics. 

Seven studies dealt with the interaction of learner 

control of presentation characteristics and student 

achievement. Five of the studies showed that when a 

greater degree of learner control was present, the 

performance of the students decreased significantly. 

Two studies found opposite results, and the author’s 

conclusions were that either learner control may be
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situationally dependent or other extraneous variables 

may affect the results. 

In a study involving interactive video, Laurillard 

(1984) hypothesized that learner control would be "more 

educationally effective" than other instructional 

methods. Although no statistical analysis was conducted 

to determine significant differences in student 

performance, the author concluded that students in the 

study "liked" the learner controlled interactive video. 

The author also concluded that: 

If interactive video were to become highly 

controlled and directive (in instructional 

sequencing), it would be a gross misuse of the 

medium, partly because it diminishes the potential 

variations in the use of stored data, and partly 

because it undermines the students’ own 

responsibility for their learning. Giving the 

balance of control to the students not only has the 

benefit of being more democratic, it is probably 

also more educationally effective. (p. 14) 

This study suggested some of the major premises for the 

advocation of learner controlled sequencing in the 

overall strategy of instructional designing.
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Theoretical Framework of Program Control 

' The antithesis of learner controlled instruction is 

the program controlled approach to instructional 

sequencing. This approach places the control of the 

instructional sequence in the hands of the instructional 

designer. When this form of instruction is 

administered, control of the instructional sequencing is 

taken away from the student (in varying degrees) and 

given to the designer of the instruction. 

! Judd, Bunderson, and Bessent (1970) evaluated the 

effects of instructional control on student performance 

and attitudes within a CAI mathematics course. Students 

were given tutorial help in the areas of exponentiation, 

logarithms, and dimensional analysis, along with drill & 

practice in a number of basic mathematical skills. The 

learners were randomly assigned to one of five groups, 

each with differing levels of learner control. The 

results of this study indicated that there were no 

significant differences in student performance and 

attitudes among the five groups. The authors stated: 

Allowing students to determine which instruc- 

tional topics to investigate and the order in which 

these topics are taken appears to have had little 

beneficial effect as compared to the predetermined
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(program controlled) sequence. An author defined 

sequence may well be more important for those areas 

of instruction in which the student is least 

competent. (p. 66) 

The authors’ anticipation that learner control would 

result in improved student attitudes and performance was 

not substantiated in this study. 

In a very complex study, Oliver (1971) undertook an 

investigation of task analysis as it related to learner 

controlled/program controlled instructional sequencing. 

He randomly assigned learners into five groups to study 

an artificial (imaginary) science learning task. The 

groups consisted of: (1) a self-selected (ss) group, in 

which learners controlled the instructional sequencing; 

(2) a yoked (Y) group, in which learners were randomly 

matched to (ss) members to follow the exact 

instructional sequence of their (ss) partners; but 

without knowing the behavioral objectives of the 

instruction and without a general flow chart of the 

learning task; (3) a forced without representation (FR) 

group, a program controlled group in which learners were 

without knowledge of the behavioral objectives of the 

instruction and without the flow chart; (4) a forced 

with representation (FR) group, a program controlled
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�t�h�a�t� �t�h�e� �(�s�s�)� �g�r�o�u�p� �p�e�r�f�o�r�m�a�n�c�e� �w�a�s� �t�h�e� �p�o�o�r�e�s�t� �o�f� �a�l�l� 

�f�i�v�e� �g�r�o�u�p�s�.� �O�l�i�v�e�r� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �s�e�l�f�-�s�e�l�e�c�t�i�o�n� �o�f� 

�t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�e� �l�e�d� �t�o� �l�o�w�e�r� �p�e�r�f�o�r�m�a�n�c�e� �t�h�a�n� 

�a� �h�i�e�r�a�r�c�h�i�c�a�l� �p�r�e�d�e�t�e�r�m�i�n�e�d� �(�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d�)� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�e�.� 

�Y� �T�h�e� �i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �O�l�i�v�e�r ��s� �f�i�n�d�i�n�g�s� �a�r�e� �i�n� �s�h�a�r�p� 

�c�o�n�t�r�a�s�t� �t�o� �o�t�h�e�r� �r�e�p�o�r�t�s�,� �(�C�a�m�p�a�n�i�z�z�i�,� �1�9�7�8�;� 

�F�r�e�d�e�r�i�c�k�s�,� �1�9�7�6�;� �F�r�y�,� �1�9�7�2�;� �L�a�h�e�y� �e�t� �a�l�.�,� �1�9�7�6�;� 

�L�a�u�r�i�l�l�a�r�d�,� �1�9�8�4�)�,� �o�f� �i�m�p�r�o�v�e�d� �l�e�a�r�n�i�n�g� �w�h�e�n� �s�t�u�d�e�n�t�s� 

�w�e�r�e� �a�l�l�o�w�e�d� �t�o� �c�h�o�o�s�e� �t�h�e�i�r� �o�w�n� �p�a�t�h� �o�f� �i�n�s�t�r�u�c�t�i�o�n�.� 

�O�l�i�v�e�r� �(�1�9�7�1�)� �s�t�a�t�e�d� �a� �p�o�s�s�i�b�l�e� �s�o�l�u�t�i�o�n� �t�o� �t�h�e� 

�d�i�f�f�e�r�e�n�c�e�s� �i�n� �p�r�o�g�r�a�m�m�i�n�g� �a�p�p�r�o�a�c�h�e�s�:� 

�S�e�l�f� �s�e�l�e�c�t�i�o�n� �o�f� �s�e�q�u�e�n�c�e� �m�a�y� �b�e� �f�o�u�n�d� �t�o� �b�e� �a� 

�b�e�n�e�f�i�c�i�a�l� �t�e�c�h�n�i�q�u�e� �w�h�e�n� �u�s�e�d� �f�o�r� �s�e�l�e�c�t�i�n�g� �a�n�d� 

�s�e�q�u�e�n�c�i�n�g� �m�i�s�s�i�n�g� �u�n�i�t�s� �a�s� �i�n� �r�e�v�i�e�w�,� �o�r� �w�h�e�n� �t�h�e� 

�t�a�s�k� �i�s� �n�o�t� �h�i�e�r�a�r�c�h�i�c�a�l�,� �o�r� �w�h�e�n� �t�h�e� �s�t�e�p�s� �t�o� �b�e� 

�s�e�q�u�e�n�c�e�d� �a�r�e� �l�a�r�g�e� �s�t�e�p�s� �c�o�m�p�o�s�e�d� �o�f� �s�m�a�l�l�e�r� �p�r�e�-� 

�s�e�q�u�e�n�c�e�d� �m�a�t�e�r�i�a�l�s�,� �o�r� �w�h�e�n� �u�s�e�d� �o�v�e�r� �a� �l�o�n�g�e�r� 

�t�i�m�e� �s�p�a�n�,� �o�r� �a�n�y� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �t�h�e� �a�b�o�v�e�.� �T�h�e



�2�2� 

�t�e�c�h�n�i�q�u�e� �o�f� �l�e�a�r�n�e�r�-�g�e�n�e�r�a�t�e�d� �s�e�q�u�e�n�c�e� �w�a�s� 

�u�n�s�u�c�c�e�s�s�f�u�l� �w�h�e�n� �t�h�e� �t�a�s�k� �w�a�s� �a� �r�e�l�a�t�i�v�e�l�y� �s�h�o�r�t�,� 

�a�b�s�t�r�a�c�t�,� �m�a�t�h�e�m�a�t�i�c�a�l�-�s�c�i�e�n�t�i�f�i�c� �s�y�s�t�e�m� �t�a�u�g�h�t� �a�s� 

�s�m�a�l�l� �s�t�e�p�s� �a�n�d� �o�f� �w�h�i�c�h� �t�h�e� �s�t�u�d�e�n�t�s� �h�a�d� �n�o� �p�r�i�o�r� 

�e�x�p�e�r�i�e�n�c�e�.� �(�p�.� �1�6�)� 

�B�e�a�r�d�,� �L�o�r�t�o�n�,� �S�e�a�r�l�e�,� �a�n�d� �A�t�k�i�n�s�o�n� �(�1�9�7�3�)� �r�a�n�d�o�m�l�y� 

�a�s�s�i�g�n�e�d� �s�i�x�t�y� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �t�o� �t�h�r�e�e� �d�i�f�f�e�r�e�n�t� 

�l�e�v�e�l�s� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�i�n�g� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�r�e� 

�w�a�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �i�m�p�r�o�v�e�m�e�n�t� �i�n� �s�t�u�d�e�n�t� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� 

�a�t�t�i�t�u�d�e�s�.� �T�h�e� �l�e�a�r�n�e�r�s� �w�e�r�e� �d�i�v�i�d�e�d� �a�m�o�n�g�:� �(�1�)� 

�s�t�u�d�e�n�t� �s�e�l�e�c�t�i�o�n� �o�f� �l�e�s�s�o�n�s� �(�l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d�)�;� �(�2�)� 

�p�r�o�g�r�a�m� �s�e�l�e�c�t�i�o�n� �b�a�s�e�d� �u�p�o�n� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�t�u�d�e�n�t ��s� 

�p�a�s�t� �a�c�a�d�e�m�i�c� �p�e�r�f�o�r�m�a�n�c�e�;� �a�n�d� �(�3�)� �f�o�r�c�e�d� �s�e�l�e�c�t�i�o�n� �o�f� 

�l�e�s�s�o�n�s� �i�n�d�e�p�e�n�d�e�n�t� �o�f� �t�h�e� �s�t�u�d�e�n�t ��s� �a�c�a�d�e�m�i�c� 

�p�e�r�f�o�r�m�a�n�c�e� �(�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d�)�.� �N�o� �s�i�g�n�i�f�i�c�a�n�t� 

�d�i�f�f�e�r�e�n�c�e�s� �w�e�r�e� �f�o�u�n�d� �a�m�o�n�g� �t�h�e� �t�h�r�e�e� �g�r�o�u�p�s� �o�n� �a�n�y� �o�f� 

�t�h�e� �p�e�r�f�o�r�m�a�n�c�e� �o�r� �a�t�t�i�t�u�d�e� �m�e�a�s�u�r�e�s�.� 

�I�n� �a�n�o�t�h�e�r� �C�A�I� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�i�n�g� �s�t�u�d�y�,� 

�F�i�s�h�e�r�,� �B�l�a�c�k�w�e�l�l�,� �G�a�r�c�i�a�,� �a�n�d� �G�r�e�e�n�e� �(�1�9�7�4�)� �s�o�u�g�h�t� �t�o� 

�d�e�t�e�r�m�i�n�e� �w�h�e�t�h�e�r� �4�t�h� �a�n�d� �5�t�h� �g�r�a�d�e�r�s� �a�l�l�o�w�e�d� �t�o� �c�h�o�o�s�e� 

�t�h�e� �d�i�f�f�i�c�u�l�t�y� �l�e�v�e�l�s� �o�f� �t�h�e�i�r� �a�r�i�t�h�m�e�t�i�c� �p�r�o�b�l�e�m�s� �w�o�u�l�d� 

�s�h�o�w� �g�r�e�a�t�e�r� �e�n�g�a�g�e�m�e�n�t� �i�n� �l�e�a�r�n�i�n�g� �t�h�a�n� �c�h�i�l�d�r�e�n� �w�h�o� 

�w�e�r�e� �n�o�t� �g�i�v�e�n� �a� �c�h�o�i�c�e�.� �T�h�e� �s�t�u�d�y� �i�n�c�l�u�d�e�d� �a�n� �a�n�a�l�y�s�i�s� 

�t�o� �d�e�t�e�r�m�i�n�e� �p�a�t�t�e�r�n�s� �a�m�o�n�g� �t�h�e� �l�e�a�r�n�e�r�s� �i�n� �t�h�e�i�r



�2�3� 

�c�h�o�i�c�e�s� �o�f� �c�u�r�r�i�c�u�l�u�m� �d�i�f�f�i�c�u�l�t�y� �l�e�v�e�l�s�.� �T�h�e�i�r� 

�c�o�n�c�l�u�s�i�o�n�s� �w�e�r�e�:� �(�1�)� �t�h�e� �l�e�a�r�n�e�r�s� �w�h�o� �w�e�r�e� �a�l�l�o�w�e�d� �t�o� 

�c�h�o�o�s�e� �t�h�e� �d�i�f�f�i�c�u�l�t�y� �l�e�v�e�l�s� �o�f� �t�h�e�i�r� �i�n�s�t�r�u�c�t�i�o�n� �w�e�r�e� 

�S�i�g�n�i�f�i�c�a�n�t�l�y� �m�o�r�e� �e�n�g�a�g�e�d� �i�n� �t�h�e�i�r� �l�e�a�r�n�i�n�g� �t�a�s�k�s� �t�h�a�n� 

�t�h�o�s�e� �w�h�o� �w�e�r�e� �n�o�t� �g�i�v�e�n� �a� �c�h�o�i�c�e�;� �(�2�)� �b�o�t�h� �g�r�o�u�p�s �� 

�e�n�g�a�g�e�m�e�n�t� �l�e�v�e�l� �d�e�c�r�e�a�s�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �o�v�e�r� �a� �1�5� �d�a�y� 

�p�e�r�i�o�d�;� �(�3�)� �d�i�s�t�i�n�c�t�i�v�e� �c�h�o�i�c�e� �p�a�t�t�e�r�n�s� �d�i�d� �o�c�c�u�r� �w�i�t�h� 

�t�h�e� �d�i�f�f�i�c�u�l�t�y� �l�e�v�e�l�s� �c�h�o�s�e�n� �b�e�i�n�g� �b�e�l�o�w� �t�h�e� �s�t�u�d�e�n�t�s �� 

�a�p�t�i�t�u�d�e� �l�e�v�e�l�s�.� 

�I�n� �a� �s�t�u�d�y� �c�o�n�d�u�c�t�e�d� �b�y� �L�a�h�e�y� �a�n�d� �C�o�a�d�y� �(�1�9�7�8�)�,� 

�d�a�t�a� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�e�t�h�e�r� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l� 

�o�f� �a� �g�i�v�e�n� �l�e�s�s�o�n� �s�t�r�a�t�e�g�y� �w�a�s� �s�u�p�e�r�i�o�r� �t�o� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l� �i�n� �a� �C�B�I� �f�r�a�m�e�w�o�r�k�,� �a�n�d� �i�f� �s�o�,� �w�h�e�t�h�e�r� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l� �w�a�s� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �w�h�e�n� �a� �f�o�r�m� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�g�u�i�d�a�n�c�e� �w�a�s� �p�r�o�v�i�d�e�d� �t�o� �t�h�e� �s�t�u�d�e�n�t�.� �I�n� �t�h�e� �s�t�u�d�y�,� �1�6�4� 

�s�u�b�j�e�c�t�s� �w�e�r�e� �r�a�n�d�o�m�l�y� �a�s�s�i�g�n�e�d� �t�o� �f�o�u�r� �g�r�o�u�p�s�:� �(�1�)� 

�u�n�g�u�i�d�e�d� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d�;� �(�2�)� �g�u�i�d�e�d� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l�l�e�d�;� �(�3�)� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d�;� �a�n�d� �(�4�)� �t�h�e� �c�o�n�t�r�o�l� 

�g�r�o�u�p� �(�n�o� �C�B�I�)�.� �O�f� �t�h�e�s�e� �g�r�o�u�p�s�,� �i�t� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �t�h�a�t� 

�t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�e�,� �w�i�t�h� 

�o�r� �w�i�t�h�o�u�t� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �g�u�i�d�a�n�c�e�,� �d�i�d� �n�o�t� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �i�m�p�r�o�v�e� �l�e�a�r�n�i�n�g� �o�v�e�r� �t�h�e� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l�l�e�d� �a�p�p�r�o�a�c�h�.� 

�S�i�m�i�l�a�r�l�y�,� �L�a�h�e�y� �(�1�9�7�8�)� �i�n�v�e�s�t�i�g�a�t�e�d� �t�h�e� �e�f�f�e�c�t�s� �o�f



�2�4� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l� �a�n�d� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l� �o�n� �t�h�e� �p�e�r�f�o�r�m�a�n�c�e� 

�o�f� �s�t�u�d�e�n�t�s� �a�n�d� �t�h�e�i�r� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �t�h�e� �d�i�f�f�e�r�e�n�t� 

�t�r�e�a�t�m�e�n�t�s�.� �T�h�e� �a�u�t�h�o�r� �d�i�v�i�d�e�d� �t�h�e� �s�t�u�d�e�n�t�s� �o�f� �t�h�e� �S�a�n� 

�D�i�e�g�o� �N�a�v�a�l� �T�r�a�i�n�i�n�g� �C�e�n�t�e�r�,� �B�a�s�i�c� �E�l�e�c�t�r�i�c�i�t�y�/� 

�E�l�e�c�t�r�o�n�i�c� �S�c�h�o�o�l� �i�n�t�o� �t�h�r�e�e� �g�r�o�u�p�s�:� �(�1�)� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l�;� �(�2�)� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l� �w�i�t�h� �g�u�i�d�a�n�c�e�;� �a�n�d� �(�3�)� 

�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �a�n�a�l�y�s�i�s� �f�o�u�n�d� �n�o� 

�S�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �s�t�u�d�e�n�t� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� 

�s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e�s� �b�e�t�w�e�e�n� �e�i�t�h�e�r� �f�o�r�m� �o�f� �t�h�e� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l�l�e�d� �i�n�s�t�r�u�c�t�i�o�n� �a�n�d� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� 

�i�n�s�t�r�u�c�t�i�o�n�.� 

�T�h�e� �f�o�r�e�g�o�i�n�g� �r�e�v�i�e�w�s� �i�n�d�i�c�a�t�e� �a� �d�i�c�h�o�t�o�m�y� �i�n� 

�c�o�n�c�l�u�s�i�o�n�s� �a�n�d� �i�m�p�l�i�c�a�t�i�o�n�s� �a�s� �t�h�e�y� �a�p�p�l�y� �t�o� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�i�n�g�.� �I�n� �m�o�s�t� �c�a�s�e�s�,� �t�h�e� �e�f�f�e�c�t�s� �o�f� 

�t�h�e� �d�i�f�f�e�r�i�n�g� �l�e�v�e�l�s� �o�f� �c�o�n�t�r�o�l� �w�e�r�e� �m�e�a�s�u�r�e�d� �o�n� �s�t�u�d�e�n�t� 

�p�e�r�f�o�r�m�a�n�c�e�,� �s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�e�,� �a�n�d� �t�i�m�e� �t�o� �c�o�m�p�l�e�t�e� �t�h�e� 

�i�n�s�t�r�u�c�t�i�o�n�.� 

�T�h�e� �f�o�u�r�t�e�e�n� �s�t�u�d�i�e�s� �r�e�v�i�e�w�e�d� �b�y� �W�i�l�c�o�x� �(�1�9�7�9�)� 

�i�n�d�i�c�a�t�e� �t�h�e� �p�e�r�p�l�e�x�i�t�y� �o�f� �t�h�i�s� �c�o�n�c�e�p�t� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�s�e�q�u�e�n�c�i�n�g�.� �H�e� �r�e�f�e�r�r�e�d� �t�o� �a�n� �i�m�p�o�r�t�a�n�t� �a�s�p�e�c�t� �o�f� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n� �a�n�d� �i�t�s� �i�m�p�l�c�a�t�i�o�n�s� �t�o� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�i�n�g� �b�y� �s�t�a�t�i�n�g�:� 

�P�e�r�h�a�p�s� �i�t� �w�o�u�l�d� �b�e� �m�o�r�e� �f�r�u�i�t�f�u�l� �t�o� �v�i�e�w
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�l�e�a�r�n�e�r� �c�o�n�t�r�o�l� �o�f� �p�r�e�s�e�n�t�a�t�i�o�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �n�o�t� 

�o�n�l�y� �a�s� �a� �m�e�t�h�o�d� �o�f� �i�n�d�i�v�u�a�l�i�g�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�,� �b�u�t� 

�a�l�s�o� �a�s� �a� �f�a�c�t�o�r� �w�h�i�c�h� �i�t�s�e�l�f� �i�n�t�e�r�a�c�t�s� �w�i�t�h� 

�l�e�a�r�n�e�r� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �A�l�t�h�o�u�g�h� �s�o�m�e� �k�i�n�d�s� �o�f� 

�l�e�a�r�n�e�r�s� �m�a�y� �b�e�n�e�f�i�t� �b�y� �b�e�i�n�g� �a�b�l�e� �t�o� �c�o�n�t�r�o�l� 

�p�r�e�s�e�n�t�a�t�i�o�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �o�t�h�e�r� �k�i�n�d�s� �o�f� 

�l�e�a�r�n�e�r�s� �m�a�y� �b�e�n�e�f�i�t� �b�y� �h�a�v�i�n�g� �p�r�e�s�e�n�t�a�t�i�o�n� �c�h�a�r�-� 

�a�c�t�e�r�i�s�t�i�c�s� �d�e�t�e�r�m�i�n�e�d� �f�o�r� �t�h�e�m�.� �(�p�.� �2�,�3�)� 

�T�h�e� �i�n�d�i�v�i�d�u�a�l� �s�t�u�d�e�n�t ��s� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �i�s� �o�n�e� �e�x�a�m�p�l�e� 

�o�f� �t�h�e�  ��o�t�h�e�r �� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�h�a�t� �i�n�t�e�r�a�c�t� �w�i�t�h� �t�h�e� 

�l�e�v�e�l� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�i�n�g�.� 

�L�e�a�r�n�i�n�g� �S�t�y�l�e� 

 ��T�h�e� �p�u�r�p�o�s�e� �o�f� �d�e�s�i�g�n�e�d� �i�n�s�t�r�u�c�t�i�o�n� �i�s� �t�o� �a�c�t�i�v�a�t�e� 

�a�n�d� �s�u�p�p�o�r�t� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�t�u�d�e�n�t �� 

�(�G�a�g�n�e� �a�n�d� �B�r�i�g�g�s�,� �1�9�7�4�,� �p�.� �4�)�.� �P�e�r�s�o�n�a�l�i�z�i�n�g� �t�h�e� 

�p�r�o�c�e�s�s� �o�f� �l�e�a�r�n�i�n�g� �h�a�s� �t�a�k�e�n� �m�a�n�y� �d�i�f�f�e�r�e�n�t� �a�v�e�n�u�e�s�.� 

�O�n�e� �s�u�c�h� �a�p�p�l�i�c�a�t�i�o�n� �i�s� �p�l�a�c�i�n�g� �t�h�e� �c�o�n�t�r�o�l� �o�f� �t�h�e� 

�i�n�s�t�r�u�c�t�i�o�n� �i�n� �t�h�e� �h�a�n�d�s� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�e�r�.� �A�s� 

�p�r�e�v�i�o�u�s�l�y� �n�o�t�e�d�,� �t�h�i�s� �t�h�e�o�r�y� �o�f� �i�n�d�i�v�i�d�u�a�l�i�z�i�n�g� 

�i�n�s�t�r�u�c�t�i�o�n� �b�y� �m�a�x�i�m�i�z�i�n�g� �t�h�e� �l�e�a�r�n�e�r ��s� �c�o�n�t�r�o�l� �o�f� 

�i�n�s�t�r�u�c�t�i�o�n� �h�a�s� �y�i�e�l�d�e�d� �m�i�x�e�d� �r�e�s�u�l�t�s�.� �M�a�n�y� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�e�r�s� �h�a�v�e� �r�e�c�o�g�n�i�z�e�d� �t�h�e� �n�e�e�d� �t�o� �t�a�k�e� 

�i�n�t�o� �a�c�c�o�u�n�t� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �o�f� �t�h�e
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�s�t�u�d�e�n�t� �a�n�d� �t�o� �p�a�t�t�e�r�n� �i�n�s�t�r�u�c�t�i�o�n� �a�r�o�u�n�d� �t�h�e� �l�e�a�r�n�e�r�s� 

�r�a�t�h�e�r� �t�h�a�n� �t�h�e� �c�o�n�t�e�n�t� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�.� �(�B�l�i�t�a�g� �&� 

�S�m�i�t�h�,� �1�9�7�3�;� �C�a�r�r�i�e�r�,� �1�9�8�4�;� �G�r�a�b�o�w�s�k�i� �&� �A�g�g�e�n�,� �1�9�8�4�;� 

�H�o�f�f�m�a�n� �&� �W�a�t�e�r�s�,� �1�9�8�2�;� �L�a�w�r�e�n�c�e�,� �1�9�7�9�;� �M�c�C�a�u�l�l�e�y� �&� 

�N�a�t�t�e�r�,� �1�9�8�0�)� �M�a�t�c�h�i�n�g� �t�h�e� �o�v�e�r�a�l�l� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n� 

�w�i�t�h� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �s�t�u�d�e�n�t� �i�s� �a�n� 

�a�r�e�a� �o�f� �r�e�s�e�a�r�c�h� �t�h�a�t� �m�a�y� �h�a�v�e� �r�e�l�e�v�e�n�t� �a�p�p�l�i�c�a�t�i�o�n�s� �t�o� 

�t�h�e� �p�r�o�c�e�s�s� �o�f� �e�d�u�c�a�t�i�o�n� �a�n�d� �l�e�a�r�n�i�n�g�.� 

�T�h�e� �w�e�l�l� �k�n�o�w�n� �S�w�i�s�s� �p�s�y�c�h�o�l�o�g�i�s�t�,� �C�.� �G�.� �J�u�n�g�,� 

�d�e�v�e�l�o�p�e�d� �o�n�e� �o�f� �t�h�e� �m�o�s�t� �c�o�m�p�r�e�h�e�n�s�i�v�e� �t�h�e�o�r�i�e�s� 

�d�e�s�c�r�i�b�i�n�g� �t�h�e� �h�u�m�a�n� �p�e�r�s�o�n�a�l�i�t�y�.� �A�c�c�o�r�d�i�n�g� �t�o� �J�u�n�g�,� 

�t�h�e� �h�u�m�a�n� �p�e�r�s�o�n�a�l�i�t�y� �w�a�s� �m�a�d�e� �u�p� �o�f� �f�o�u�r� �m�a�j�o�r� �t�y�p�e�s� 

�t�h�a�t� �p�r�o�v�i�d�e�d� �f�o�r� �t�h�e� �e�x�p�r�e�s�s�i�o�n� �f�o�r� �a�l�l� �h�u�m�a�n� �p�e�r�c�e�i�v�- ��-� 

�i�n�g� �(�g�a�t�h�e�r�i�n�g� �o�f� �i�n�f�o�r�m�a�t�i�o�n�/�d�a�t�a�)� �a�n�d� �j�u�d�g�i�n�g� �(�d�e�c�i�s�- �� 

�i�o�n�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�e�d�)� �(�C�a�m�p�b�e�l�l�,� �1�9�7�1�)�.� 

�J�u�n�g� �t�e�r�m�e�d� �t�h�e� �t�w�o� �p�e�r�c�e�p�t�i�o�n� �p�r�o�c�e�s�s�e�s� �a�s� �|� 

 ��s�e�n�s�i�n�g� �a�n�d� �i�n�t�u�i�t�i�o�n�"�.� �H�e� �b�e�l�i�e�v�e�d� �t�h�a�t� �t�h�e� �e�v�e�r�y�d�a�y� 

�e�v�e�n�t�s� �o�f� �t�h�e� �p�h�y�s�i�c�a�l� �w�o�r�l�d� �w�h�i�c�h� �a�f�f�e�c�t� �a�n� �i�n�d�i�v�i�d�u�a�l� 

�a�r�e� �p�e�r�c�e�i�v�e�d� �e�i�t�h�e�r� �t�h�r�o�u�g�h� �t�h�e� �f�i�v�e� �s�e�n�s�e�s� �o�r� �t�h�r�o�u�g�h� 

�a�n� �i�n�t�u�i�t�i�o�n� �a�b�o�u�t� �t�h�e� �p�a�r�t�i�c�u�l�a�r� �e�v�e�n�t�s�.� �T�o� �m�a�k�e� �s�e�n�s�e� 

�o�f� �t�h�e�s�e� �p�e�r�c�e�p�t�i�o�n�s�,� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �m�u�s�t� �t�h�e�n� �m�a�k�e� �s�o�m�e� 

�t�y�p�e� �o�f� �j�u�d�g�m�e�n�t� �a�b�o�u�t� �t�h�e� �e�v�e�n�t� �(�L�a�w�r�e�n�c�e�,� �1�9�7�9�)�.� �I�t� 

�i�s� �t�h�i�s� �t�h�e�o�r�e�t�i�c�a�l� �f�r�a�m�e�w�o�r�k� �o�f� �t�h�e� �h�u�m�a�n� �p�e�r�s�o�n�a�l�i�t�y� 

�u�p�o�n� �w�h�i�c�h� �s�e�v�e�r�a�l� �e�d�u�c�a�t�i�o�n�a�l� �t�h�e�o�r�i�s�t�s� �h�a�v�e� �b�a�s�e�d
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�t�h�e�i�r� �v�i�e�w�s� �o�f� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �(�K�e�i�r�s�e�y� �&� �B�a�t�e�s�,� �1�9�7�8�;� 

�L�a�w�r�e�n�c�e�,� �1�9�7�9�;� �M�c�C�a�u�l�l�e�y� �&� �N�a�t�t�e�r�,� �1�9�8�0�;� �M�y�e�r�s�,� �1�9�8�0�)�.� 

�L�a�w�r�e�n�c�e� �(�1�9�7�9�,� �p�.� �3�8�)� �p�l�a�c�e�d� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �i�n�t�o� 

�t�h�e�  ��s�e�n�s�i�n�g� �-� �i�n�t�u�i�t�i�v�e�"� �c�a�t�e�g�o�r�y� �o�f� �t�h�e� �J�u�n�g�i�a�n� 

�t�y�p�o�l�o�g�y�.� �H�e� �d�e�f�i�n�e�d� �t�h�e� �t�w�o� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �o�f� 

�l�e�a�r�n�i�n�g� �s�t�y�l�e� �f�o�l�l�o�w�s�:� 

�s�e�n�s�i�n�g� �s�t�u�d�e�n�t�s� �a�t�t�e�n�d� �m�o�s�t� �o�f�t�e�n� �t�o� �t�h�e� 

�l�i�t�e�r�a�l� �m�e�a�n�i�n�g� �t�h�e�y� �f�i�n�d� �i�n� �c�o�n�c�r�e�t�e� �e�x�p�e�r�i�e�n�c�e�s�.� 

�T�h�e�y� �l�e�a�r�n� �b�e�s�t� �b�y� �m�o�v�i�n�g� �s�t�e�p�-�b�y�-�s�t�e�p� �t�h�r�o�u�g�h� �a� 

�n�e�w� �e�x�p�e�r�i�e�n�c�e�,� �w�i�t�h� �t�h�e�i�r� �s�e�n�s�e�s� �a�s� �e�n�g�a�g�e�d� �a�s� 

�p�o�s�s�i�b�l�e�.� �I�n�t�u�i�t�i�v�e� �s�t�u�d�e�n�t�s �� �a�t�t�e�n�t�i�o�n� �i�s� �d�r�a�w�n� 

�m�o�s�t� �o�f�t�e�n� �t�o� �t�h�i�n�g�s� �w�h�i�c�h� �s�t�i�m�u�l�a�t�e� �i�m�a�g�i�n�a�t�i�o�n�,� 

�t�o� �p�o�s�s�i�b�i�l�i�t�e�s� �n�o�t� �f�o�u�n�d� �i�n� �s�e�n�s�o�r�y� �e�x�p�e�r�i�e�n�c�e�.� 

�T�h�e�i�r� �m�i�n�d�s� �w�o�r�k� �b�y� �s�k�i�p�s� �a�n�d� �j�u�m�p�s�,� �l�o�o�k�i�n�g� �f�o�r� 

�p�a�t�t�e�r�n�s� �w�h�e�r�e�v�e�r� �t�h�e� �i�n�s�p�i�r�a�t�i�o�n� �l�e�a�d�s�.� 

�T�h�i�s� �a�n�a�l�y�s�i�s� �o�f� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �m�a�y� �h�a�v�e� �b�r�o�a�d� �a�p�p�l�i�c�a�- �� 

�t�i�o�n�s� �f�o�r� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�e�r�.� �W�i�t�h� �t�h�i�s� �a�s� �a� 

�f�r�a�m�e�w�o�r�k� �f�o�r� �c�u�r�r�i�c�u�l�a� �p�l�a�n�n�i�n�g�,� �t�h�e� �e�d�u�c�a�t�o�r� �c�o�u�l�d� 

�t�a�k�e� �s�p�e�c�i�f�i�c� �a�c�t�i�o�n�s� �t�o� �a�c�c�o�m�o�d�a�t�e� �d�i�f�f�e�r�e�n�t� �a�p�p�r�o�a�c�h�e�s� 

�t�o� �l�e�a�r�n�i�n�g� �t�h�a�t� �i�n�d�i�v�i�d�u�a�l� �s�t�u�d�e�n�t�s� �m�a�y� �h�a�v�e�.� 

�L�a�w�r�e�n�c�e� �c�o�n�t�e�n�d�s� �t�h�a�t� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �c�a�n� �b�e� �i�d�e�n�t�i�-� 

�f�i�e�d� �t�h�r�o�u�g�h� �t�h�e� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f� �t�h�e� �M�y�v�e�r�s�-�B�r�i�g�g�a�s� �T�y�p�e� 

�I�n�d�i�c�a�t�o�r� �(�M�B�T�I�)�}� �d�e�v�e�l�o�p�e�d� �b�y� �I�s�a�b�e�l� �B�r�i�g�g�s� �M�y�e�r�s� �a�n�d� 

�K�a�t�h�e�r�i�n�e� �B�r�i�g�g�s�.� �T�h�e� �M�B�T�I�,� �p�u�b�l�i�s�h�e�d� �i�n� �1�9�6�2� �b�y� �t�h�e



�2�8� 

�E�d�u�c�a�t�i�o�n�a�l� �T�e�s�t�i�n�g� �S�e�r�v�i�c�e�,� �r�e�p�r�e�s�e�n�t�s� �2�0� �y�e�a�r�s� �o�f� 

�r�e�s�e�a�r�c�h� �a�n�d� �v�a�l�i�d�a�t�i�o�n� �w�o�r�k�.� �T�h�e� �i�n�d�i�c�a�t�o�r� �w�a�s� 

�d�e�v�e�l�o�p�e�d� �a�s� �a� �r�e�s�e�a�r�c�h� �i�n�s�t�r�u�m�e�n�t� �t�o� �a�p�p�l�y� �t�h�e� 

�p�e�r�s�o�n�a�l�i�t�y� �t�h�e�o�r�y� �o�f� �C�.� �G�.� �J�u�n�g� �i�n� �a� �p�r�a�c�t�i�c�a�l� �m�a�n�n�e�r�.� 

�T�h�i�s� �i�n�s�t�r�u�m�e�n�t� �h�a�s� �a�c�h�i�e�v�e�d� �w�i�d�e�s�p�r�e�a�d� �c�i�r�c�u�l�a�t�i�o�n� �i�n� 

�t�h�e� �U�.�S�.� �a�n�d� �i�s� �u�s�e�d� �i�n� �v�a�r�i�o�u�s� �a�p�p�l�i�c�a�t�i�o�n�s� �(�i�.�e�.�,� 

�c�a�r�e�e�r� �c�o�u�n�s�e�l�i�n�g�,� �j�o�b� �p�l�a�c�e�m�e�n�t�,� �p�e�r�s�o�n�a�l� �c�o�u�n�s�e�l�i�n�g�,� 

�e�d�u�c�a�t�i�o�n�a�l� �p�l�a�c�e�m�e�n�t� �a�n�d� �c�o�u�n�s�e�l�i�n�g�)�.� 

�O�n�e� �o�f� �t�h�e� �m�o�s�t� �c�o�n�s�i�s�t�e�n�t� �f�i�n�d�i�n�g�s� �o�f� �r�e�s�e�a�r�c�h�e�r�s� 

�u�s�i�n�g� �t�h�e� �M�B�T�I� �i�s� �t�h�a�t�  ��i�n�t�u�i�t�i�v�e �� �t�y�p�e� �l�e�a�r�n�e�r�s� �s�c�o�r�e� 

�c�o�n�s�i�s�t�e�n�t�l�y� �h�i�g�h�e�r� �o�n� �a�p�t�i�t�u�d�e� �m�e�a�s�u�r�e�s� �t�h�a�n� �"�s�e�n�s�i�n�g�"� 

�t�y�p�e�s� �(�M�c�C�a�u�l�l�e�y� �&� �N�a�t�t�e�r�,� �1�9�8�0�)�.� �T�h�e�s�e� �a�u�t�h�o�r�s� �b�e�l�i�e�v�e� 

�t�h�a�t� �t�h�e� �r�e�a�s�o�n� �f�o�r� �t�h�i�s� �r�e�s�u�l�t� �i�s� �t�h�a�t�  ��i�n�t�u�i�t�i�v�e �� 

�l�e�a�r�n�e�r�s� �h�a�v�e� �a�n� �a�d�v�a�n�t�a�g�e� �o�v�e�r� �t�h�e� �"�s�e�n�s�i�n�g�"� �l�e�a�r�n�e�r�s� 

�b�e�c�a�u�s�e� �m�o�s�t� �a�p�t�i�t�u�d�e� �m�e�a�s�u�r�e�s� �u�s�e�d� �i�n� �e�d�u�c�a�t�i�o�n�a�l� 

�a�p�p�l�i�c�a�t�i�o�n�s� �a�r�e� �b�a�s�e�d� �o�n� �t�h�e� �l�e�a�r�n�e�r� �q�u�i�c�k�l�y� �d�e�r�i�v�i�n�g� 

�m�e�a�n�i�n�g� �q�u�i�c�k�l�y� �f�r�o�m� �w�o�r�d�s�,� �u�s�u�a�l�l�y� �d�e�s�c�r�i�b�i�n�g� �c�o�n�c�e�p�t�s� 

�o�r� �i�d�e�a�s�.� �T�h�e� �i�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r� �i�s� �a�b�l�e� �t�o� �d�e�r�i�v�e� 

�m�e�a�n�i�n�g� �f�r�o�m� �t�h�e�s�e� �c�o�n�c�e�p�t�s� �a�n�d� �i�d�e�a�s�,� �a�n�d� �c�o�n�n�e�c�t� �t�h�e� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �t�h�e� �c�o�n�c�e�p�t� �a�n�d� �i�d�e�a� �i�n� �s�o�l�v�i�n�g� 

�w�r�i�t�t�e�n� �p�r�o�b�l�e�m�s�.� �M�c�C�a�u�l�l�e�y� �&� �N�a�t�t�e�r� �(�1�9�8�0�)� �r�e�p�o�r�t�e�d� 

�f�i�n�d�i�n�g�s� �t�h�a�t� �c�o�m�p�a�r�e� �g�r�a�d�e� �a�v�e�r�a�g�e�s� �a�n�d� �s�t�a�n�d�a�r�d�i�z�e�d� 

�t�e�s�t� �s�c�o�r�e�s� �f�o�r� �s�e�n�s�i�n�g� �a�n�d� �i�n�t�u�i�t�i�v�e� �s�t�u�d�e�n�t�s� �a�t� �t�h�e� 

�F�l�o�r�i�d�a� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� �D�e�v�e�l�o�p�m�e�n�t�a�l� �R�e�s�e�a�r�c�h� �S�c�h�o�o�l�.



�2�9� 

�T�h�e�y� �d�e�s�c�r�i�b�e�d� �c�o�m�p�a�r�i�s�o�n�s� �o�f� �a�p�t�i�t�u�d�e� �c�o�v�e�r�i�n�g� �t�h�e� 

�r�e�a�d�i�n�g�,� �s�o�c�i�a�l� �s�t�u�d�i�e�s�,� �m�a�t�h�e�m�a�t�i�c�s�,� �s�c�i�e�n�c�e�,� �g�e�n�e�r�a�l� 

�a�p�t�i�t�u�d�e�,� �a�n�d� �v�o�c�a�t�i�o�n�a�l� �s�u�b�j�e�c�t� �a�r�e�a�s�.� �T�h�e� �r�e�s�u�l�t�s� 

�i�n�d�i�c�a�t�e�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �a�p�t�i�t�u�d�e� �l�e�v�e�l�s� 

�b�e�t�w�e�e�n� �t�h�e� �t�w�o� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �t�y�p�e�s�,� �w�i�t�h� �i�n�t�u�i�t�i�v�e� 

�l�e�a�r�n�e�r�s� �c�o�n�s�i�s�t�e�n�t�l�y� �o�u�t�s�c�o�r�i�n�g� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s� 

�(�M�c�C�a�u�l�l�e�y� �&� �N�a�t�t�e�r�,� �1�9�8�0�)�.� 

�I�n� �1�9�7�4�,� �a� �l�e�a�r�n�i�n�g� �a�c�t�i�v�i�t�i�e�s� �q�u�e�s�t�i�o�n�a�i�r�e� �w�a�s� 

�d�e�v�e�l�o�p�e�d� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �F�l�o�r�i�d�a� �u�n�d�e�r� �t�h�e� 

�d�i�r�e�c�t�i�o�n� �o�f� �I�s�a�b�e�l� �B�r�i�g�g�s� �M�y�e�r�s�.� �T�h�e� �1�8�7� �i�t�e�m� 

�i�n�s�t�r�u�m�e�n�t� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �i�d�e�n�t�i�f�y� �t�h�e� �p�r�e�f�e�r�r�e�d� 

�l�e�a�r�n�i�n�g� �a�c�t�i�v�i�t�i�e�s� �o�f� �s�t�u�d�e�n�t�s�.� �T�h�e� �r�e�p�o�r�t�e�d� �r�e�s�u�l�t�s� 

�o�f� �t�h�e� �q�u�e�s�t�i�o�n�a�i�r�e� �i�n�d�i�c�a�t�e�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� 

�i�n� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �s�t�u�d�e�n�t�s� �(�C�h�i� �S�q�u�a�r�e� 

�p�r�o�b�a�b�i�l�i�t�y� �v�a�l�u�e� �a�t� �.�0�5�)�.� �A� �s�u�m�m�a�r�y� �o�f� �t�h�e� �p�r�e�f�e�r�r�e�d� 

�l�e�a�r�n�i�n�g� �a�c�t�i�v�i�t�i�e�s� �i�s� �a�s� �f�o�l�l�o�w�s�:� 

�P�r�e�f�e�r�r�e�d� �L�e�a�r�n�i�n�g� �A�c�t�i�v�i�t�i�e�s� �o�f� �S�e�n�s�i�n�g� �T�y�p�e�s� 

�S�e�n�s�i�n�g� �t�y�p�e�s� �b�e�c�o�m�e� �u�n�c�o�m�f�o�r�t�a�b�l�e� �w�h�e�n� 

�r�e�q�u�i�r�e�d� �t�o� �d�e�a�l� �w�i�t�h� �m�a�t�e�r�i�a�l�s� �w�h�i�c�h� �a�r�e� �h�i�g�h�l�y� 

�c�o�m�p�l�e�x�,� �a�b�s�t�r�a�c�t�,� �t�h�e�o�r�e�t�i�c�a�l�,� �o�r� �i�m�a�g�i�n�a�t�i�v�e�.� 

�T�h�e�y� �a�r�e� �c�o�m�f�o�r�t�a�b�l�e� �w�i�t�h�,� �a�n�d� �i�n�t�e�r�e�s�t�e�d� �i�n�,� 

�S�i�t�u�a�t�i�o�n�s� �w�h�e�r�e� �e�a�c�h� �p�a�r�t� �o�f� �t�h�e� �w�h�o�l�e� �c�a�n� �b�e� 

�g�r�a�s�p�e�d�.� �S�e�n�s�i�n�g� �t�y�p�e�s� �l�e�a�r�n� �b�e�s�t� �w�h�e�n� �g�i�v�e�n� �a� 

�p�r�i�n�c�i�p�l�e�,� �o�r� �r�u�l�e�,� �f�o�l�l�o�w�e�d� �b�y� �m�a�n�y� �e�x�a�m�p�l�e�s� �o�f



�3�0� 

�v�a�r�i�a�t�i�o�n�s� �i�n� �a�p�p�l�y�i�n�g� �i�t�.� �T�h�e�y� �t�e�n�d� �t�o� �e�n�j�o�y� 

�p�r�a�c�t�i�c�e� �a�n�d� �d�r�i�l�l� �(�M�c�C�a�u�l�l�e�y� �&� �N�a�t�t�e�r�,� �1�9�8�0�,� �p�.� 

�1�5�4�-�1�5�5�)�.� 

�P�r�e�f�e�r�r�e�d� �L�e�a�r�n�i�n�g� �A�c�t�i�v�i�t�i�e�s� �o�f� �I�n�t�u�i�t�i�v�e� �T�y�p�e�s� 

�I�n�t�u�i�t�i�v�e� �t�y�p�e�s� �v�a�l�u�e� �f�l�a�s�h�e�s� �o�f� �i�n�s�i�g�h�t� �a�n�d� 

�q�u�i�c�k�n�e�s�s� �o�f� �p�e�r�c�e�p�t�i�o�n�.� �T�h�e�y� �g�e�t� �b�o�r�e�d� �w�i�t�h� �t�h�e� 

�o�b�v�i�o�u�s�,� �a�n�d� �w�i�t�h� �d�r�i�l�l� �o�r� �r�e�p�e�t�i�t�i�o�n� �a�f�t�e�r� �t�h�e�y� 

�h�a�v�e� �s�e�e�n� �w�h�a�t� �t�h�e�y� �c�o�n�s�i�d�e�r� �t�h�e� �m�a�i�n� �p�o�i�n�t�.� �T�h�e�y� 

�l�e�a�r�n� �b�e�s�t� �w�h�e�n� �g�i�v�e�n� �a� �p�r�o�b�l�e�m� �w�i�t�h� �t�h�e� �t�a�s�k� �o�f� 

�d�i�s�c�o�v�e�r�i�n�g� �t�h�e� �s�o�l�u�t�i�o�n� �(�M�c�C�a�u�l�l�e�y� �&� �N�a�t�t�e�r�,� �1�9�8�0�,� 

�p�.� �1�5�6�-�1�5�7�)�.� 

�C�a�r�r�i�e�r� �(�1�9�8�4�)� �r�e�p�o�r�t�e�d� �t�h�e� �f�i�n�d�i�n�g�s� �o�f� �s�e�v�e�r�a�l� 

�s�t�u�d�i�e�s� �o�n� �l�e�a�r�n�e�r� �c�h�o�i�c�e� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �e�v�e�n�t�s�.� �S�h�e� 

�c�o�n�c�l�u�d�e�d� �t�h�a�t� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�e�r�s� �a�r�e� 

�n�o�t� �t�h�e�m�s�e�l�v�e�s� �t�h�e� �b�e�s�t� �d�e�t�e�r�m�i�n�e�r�s� �o�f� �w�h�i�c�h� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �s�t�r�a�t�e�g�y� �t�o� �f�o�l�l�o�w�.� �C�a�r�r�i�e�r� �s�t�a�t�e�d� �t�h�a�t� 

�t�h�e� �o�n�e� �f�a�c�t�o�r� �w�h�i�c�h� �m�a�y� �p�r�e�d�i�c�t� �a� �l�e�a�r�n�e�r ��s� �p�e�r�f�o�r�-� 

�m�a�n�c�e� �u�n�d�e�r� �d�i�f�f�e�r�e�n�t� �i�n�s�t�r�u�c�t�i�o�n�a�l� �c�o�n�d�i�t�i�o�n�s� �w�a�s� �t�h�e� 

 ��c�o�g�n�i�t�i�v�e� �s�t�y�l�e �� �(�l�e�a�r�n�i�n�g� �s�t�y�l�e�)� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� 

�l�e�a�r�n�e�r�.� 

�I�n� �1�9�7�4�,� �a� �s�t�u�d�y� �w�a�s� �c�o�n�d�u�c�t�e�d� �b�y� �J�u�d�d�,� �D�a�u�b�e�k�,� �a�n�d� 

�O ��N�e�i�l� �t�o� �i�n�v�e�s�t�i�g�a�t�e� �t�h�e� �i�m�p�a�c�t� �o�f� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l� �o�n� 

�s�t�u�d�e�n�t� �p�e�r�f�o�r�m�a�n�c�e� �i�n� �a� �C�A�I� �t�a�s�k� �r�e�l�a�t�i�v�e� �t�o� �i�n�d�i�v�i�d�u�a�l� 

�d�i�f�f�e�r�e�n�c�e�s�.� �T�h�e�y� �r�e�p�o�r�t�e�d� �t�h�a�t� �t�h�e�r�e� �w�a�s� �n�o



�3�1� 

�s�i�g�n�i�f�i�c�a�n�t� �a�d�v�a�n�t�a�g�e� �o�f� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l� �o�v�e�r� �t�h�e� �o�t�h�e�r� 

�t�r�e�a�t�m�e�n�t�s� �a�n�d� �t�h�a�t� �t�h�e� �l�e�a�r�n�e�r ��s� �a�b�i�l�i�t�y� �t�o� �u�s�e� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l� �e�f�f�e�c�t�i�v�e�l�y� �a�p�p�e�a�r�e�d� �t�o� �b�e� �a� �f�u�n�c�t�i�o�n� �o�f� �p�e�r�s�o�n�-� 

�a�l�i�t�y� �t�r�a�i�t�s� �a�s� �w�e�l�l� �a�s� �c�o�g�n�i�t�i�v�e� �s�k�i�l�l�s�.� �I�t� �w�a�s� �t�h�e� 

�a�u�t�h�o�r�s �� �h�o�p�e� �t�h�a�t� �a� �m�o�r�e� �s�p�e�c�i�f�i�c� �m�e�a�s�u�r�e� �o�f� 

�p�e�r�s�o�n�a�l�i�t�y� �c�o�u�l�d� �b�e� �d�e�v�e�l�o�p�e�d� �t�o� �e�f�f�e�c�t�i�v�e�l�y� �a�n�a�l�y�z�e� 

�s�t�u�d�e�n�t�s �� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.� 

�H�o�f�f�m�a�n� �&� �W�a�t�e�r�s� �(�1�9�8�2�)� �s�t�u�d�i�e�d� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� 

�b�e�t�w�e�e�n� �p�e�r�s�o�n�a�l�i�t�y� �t�y�p�e�s� �a�n�d� �s�t�u�d�e�n�t� �p�e�r�f�o�r�m�a�n�c�e� �i�n� �a� 

�s�e�l�f�-�p�a�c�e�d� �C�A�I� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�g�r�a�m�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� 

�t�h�e�i�r� �r�e�s�e�a�r�c�h� �w�a�s� �t�o�:� �(�1�)� �d�e�t�e�r�m�i�n�e� �i�f� �s�p�e�c�i�f�i�c� 

�p�e�r�s�o�n�a�l�i�t�y� �t�y�p�e�s� �c�o�m�p�l�e�t�e�d� �t�h�e� �C�A�I� �p�r�o�g�r�a�m� �f�a�s�t�e�r� �t�h�a�n� 

�o�t�h�e�r�s�;� �a�n�d� �(�2�)� �e�x�a�m�i�n�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �o�f� �p�e�r�s�o�n�a�l�i�t�y� 

�t�y�p�e� �a�n�d� �a�t�t�r�i�t�i�o�n� �r�a�t�e� �w�i�t�h�i�n� �t�h�e� �C�A�I� �p�r�o�g�r�a�m�.� �A� �t�o�t�a�l� 

�o�f� �1�5�5� �s�t�u�d�e�n�t�s� �a�t� �t�h�e� �N�a�v�a�l� �T�r�a�i�n�i�n�g� �C�e�n�t�e�r� �i�n� 

�P�e�n�s�a�c�o�l�a�,� �F�l�o�r�i�d�a� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�i�s� �e�x�p�e�r�i�m�e�n�t�.� �T�h�e� 

�M�y�e�r�s�-�B�r�i�g�g�s� �T�y�p�e� �I�n�d�i�c�a�t�o�r� �w�a�s� �u�s�e�d� �t�o� �e�v�a�l�u�a�t�e� 

�p�e�r�s�o�n�a�l�i�t�y� �t�y�p�e�s� �a�n�d� �i�n�d�i�c�a�t�e�d� �t�h�a�t�  ��s�e�n�s�i�n�g �� �t�y�p�e� 

�l�e�a�r�n�e�r�s� �c�o�m�p�l�e�t�e�d� �t�h�e� �l�e�a�r�n�i�n�g� �t�a�s�k� �s�i�g�n�i�f�i�c�a�n�t�l�y� 

�s�o�o�n�e�r� �t�h�a�n�  ��i�n�t�u�i�t�i�v�e �� �t�y�p�e� �l�e�a�r�n�e�r�s� �(�p� �<� �.�0�1�)�.� �T�h�e� 

�a�u�t�h�o�r�s� �c�o�n�c�l�u�d�e�d� �t�h�a�t�  ��l�e�a�r�n�i�n�g� �b�y� �m�e�a�n�s� �o�f� �a� �c�o�m�p�u�t�e�r� 

�a�s�s�i�s�t�e�d� �i�n�s�t�r�u�c�t�i�o�n� �p�r�o�g�r�a�m� �w�o�u�l�d� �s�e�e�m� �t�o� �f�a�v�o�r� �t�h�o�s�e� 

�w�h�o� �h�a�v�e� �t�h�e� �a�b�i�l�i�t�y� �t�o� �q�u�i�e�t�l�y� �c�o�n�c�e�n�t�r�a�t�e�,� �a�r�e� �a�b�l�e� �t�o� 

�p�a�y� �a�t�t�e�n�t�i�o�n� �t�o� �d�e�t�a�i�l�s�,� �a�n�d� �c�a�n� �s�t�a�y� �w�i�t�h� �a� �s�i�n�g�l�e
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�t�a�s�k� �u�n�t�i�l� �c�o�m�p�l�e�t�i�o�n �� �(�p�.� �2�1�)�.� �B�e�c�a�u�s�e� �o�f� �t�h�e� �n�a�t�u�r�e� 

�o�f� �t�h�e� �C�A�I� �c�o�u�r�s�e� �c�o�n�t�e�n�t� �(�l�e�a�r�n�i�n�g� �a�n�d� �t�r�a�n�s�c�r�i�p�t�i�o�n� �o�f� 

�M�o�r�s�e� �c�o�d�e�)� �t�h�e�r�e� �w�a�s� �a� �s�t�r�o�n�g� �b�i�a�s� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�t�e�c�h�n�i�q�u�e�s� �t�h�a�t� �f�a�v�o�r�e�d� �t�h�e� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s�.� 

�B�l�i�t�z� �&� �S�m�i�t�h� �(�1�9�7�3�)� �c�o�n�d�u�c�t�e�d� �a� �s�t�u�d�y� �w�i�t�h� �C�A�I� �a�n�d� 

�p�r�o�g�r�a�m�m�e�d� �t�e�x�t� �a�s� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �t�r�e�a�t�m�e�n�t�s� �t�o� �d�e�t�e�r�-� 

�m�i�n�e� �i�f� �p�e�r�s�o�n�a�l�i�t�y� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �h�a�v�e� �a� �b�e�a�r�i�n�g� �o�n� �a�n� 

�i�n�d�i�v�i�d�u�a�l ��s� �s�u�c�c�e�s�s�.� �T�h�r�e�e� �s�e�p�a�r�a�t�e� �a�n�a�l�y�s�e�s� �w�e�r�e� 

�c�o�n�d�u�c�t�e�d� �t�o� �m�e�a�s�u�r�e� �s�e�v�e�r�a�l� �v�a�l�u�e�s� �o�f� �A�p�t�i�t�u�d�e�-�T�r�e�a�t�- �� 

�m�e�n�t� �I�n�t�e�r�a�c�t�i�o�n�s� �(�A�T�I�)�.� �T�h�e� �r�e�s�u�l�t�s� �e�x�p�r�e�s�s�e�d� �c�o�n�f�l�i�c�t�-� 

�i�n�g� �c�o�n�c�l�u�s�i�o�n�s� �c�o�n�c�e�r�n�i�n�g� �A�T�I� �r�e�l�a�t�i�o�n�s�h�i�p�s� �f�o�r� �w�h�i�c�h� 

�i�t� �w�a�s� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �t�h�e� �A�T�I� �e�f�f�e�c�t�s� �w�e�r�e� �c�l�e�a�r�l�y� �a� 

�f�u�n�c�t�i�o�n� �o�f� �p�e�r�s�o�n�a�l�i�t�y� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �n�o�t� 

�i�n�t�e�l�l�i�g�e�n�c�e�.� �T�h�e� �a�u�t�h�o�r�s� �s�t�a�t�e�d� �t�h�a�t�  ��t�h�e� �c�r�i�t�i�c�a�l� 

�f�a�c�t�o�r� �i�n� �d�e�t�e�r�m�i�n�i�n�g� �h�o�w� �w�e�l�l� �a� �s�t�u�d�e�n�t� �l�e�a�r�n�e�d� �w�a�s� 

�b�a�s�e�d� �o�n� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �e�a�c�h� �m�o�d�e� �o�f� �i�n�s�t�r�u�c�t�i�o�n� 

�a�i�d�e�d� �h�i�s� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �b�y� �f�u�l�f�i�l�l�i�n�g� �h�i�s� �p�e�r�s�o�n�a�l�i�t�y� 

�n�e�e�d�s�"� �(�p�.� �3�6�)�.� 

�T�h�e� �a�u�t�h�o�r�s� �o�f� �t�h�e� �p�r�e�c�e�d�i�n�g� �s�t�u�d�i�e�s� �h�a�v�e� �g�i�v�e�n� 

�e�v�i�d�e�n�c�e� �f�o�r� �t�h�e� �n�e�e�d� �o�f� �a�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �l�e�a�r�n�i�n�g� 

�s�t�y�l�e�s� �i�n� �d�e�s�i�g�n�i�n�g� �a�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�y�s�t�e�m�.� 

�S�u�g�g�e�s�t�i�o�n�s� �w�e�r�e� �g�i�v�e�n� �o�n� �h�o�w� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�s� �m�a�y� 

�a�c�c�o�m�o�d�a�t�e� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� 

�s�t�u�d�e�n�t�.� �T�h�e� �u�s�e� �o�f� �o�n�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�t�r�a�t�e�g�y� �o�r
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�a�n�o�t�h�e�r� �m�a�y� �b�e� �o�f�f�e�r�e�d� �t�o� �s�t�u�d�e�n�t�s�,� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e�i�r� 

�s�p�e�c�i�f�i�c� �s�t�y�l�e� �o�f� �l�e�a�r�n�i�n�g�.� �A�l�t�h�o�u�g�h� �t�h�i�s� �m�a�y� �b�e� �b�e�y�o�n�d� 

�t�h�e� �c�a�p�a�b�i�l�i�t�y� �o�f� �a�n� �i�n�d�i�v�i�d�u�a�l� �e�d�u�c�a�t�o�r�,� �i�t� �c�o�u�l�d� �b�e� 

�f�e�a�s�i�b�l�e� �w�i�t�h� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �t�e�c�h�n�o�l�o�g�y�.� �T�h�e� 

�p�o�s�s�i�b�l�i�t�y� �o�f� �o�f�f�e�r�i�n�g� �t�h�e� �b�e�s�t� �i�n�s�t�r�u�c�t�i�o�n�a�l� �c�o�n�t�e�n�t� 

�w�i�t�h� �t�h�e� �m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e� �s�t�y�l�e� �o�f� �t�e�a�c�h�i�n�g� �m�a�y� �b�e� �a� 

�v�i�a�b�l�e� �a�p�p�l�i�c�a�t�i�o�n� �o�f� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� 

�I�n�t�e�r�a�c�t�i�v�e� �V�i�d�e�o� 

�I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �i�s� �a� �c�o�m�p�u�t�e�r� �c�o�n�t�r�o�l�l�e�d� �s�y�s�t�e�m� 

�o�f� �d�e�l�i�v�e�r�i�n�g� �v�a�r�i�o�u�s� �f�o�r�m�s� �o�f� �t�r�a�i�n�i�n�g� �a�n�d� 

�i�n�f�o�r�m�a�t�i�o�n�.� �I�t� �c�o�m�b�i�n�e�s� �v�a�r�i�o�u�s� �a�s�p�e�c�t�s� �o�f� �v�i�d�e�o� 

�(�t�e�l�e�v�i�s�i�o�n�,� �g�r�a�p�h�i�c�s�,� �a�n�i�m�a�t�i�o�n�,� �f�i�l�m�s�,� �e�t�c�.�)� �w�i�t�h� �t�h�e� 

�c�o�m�p�u�t�i�n�g�/�p�r�o�c�e�s�s�i�n�g� �a�b�i�l�i�t�i�e�s� �o�f� �a� �m�i�c�r�o�p�r�o�c�e�s�s�o�r�.� 

�T�h�i�s� �l�i�n�k�a�g�e� �o�f� �v�i�d�e�o� �(�v�i�a� �v�i�d�e�o�t�a�p�e� �o�r� �v�i�d�e�o�d�i�s�c�)� �w�i�t�h� 

�a� �m�i�c�r�o�c�o�m�p�u�t�e�r�,� �e�n�a�b�l�e�s� �m�e�s�s�a�g�e�s� �f�r�o�m� �t�h�e� �v�i�d�e�o�d�i�s�c� �a�n�d� 

�m�i�c�r�o�c�o�m�p�u�t�e�r� �t�o� �b�e� �c�o�n�t�r�o�l�l�e�d� �b�y� �t�h�e� �u�s�e�r�.� �W�h�e�n� �t�h�i�s� 

�s�y�s�t�e�m� �i�s� �o�r�g�a�n�i�z�e�d� �a�n�d� �s�t�r�u�c�t�u�r�e�d� �p�r�o�p�e�r�l�y�,� �i�t� �p�r�o�v�i�d�e�s� 

�i�n�f�o�r�m�a�t�i�o�n� �t�o� �a� �l�e�a�r�n�e�r�,� �w�h�o�,� �i�n� �t�u�r�n�,� �m�a�y� �r�e�s�p�o�n�d� �v�i�a� 

�t�h�e� �c�o�m�p�u�t�e�r�.� �T�h�i�s� �i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� 

�v�i�d�e�o�/�m�i�c�r�o�c�o�m�p�u�t�e�r� �s�y�s�t�e�m� �a�n�d� �t�h�e� �l�e�a�r�n�e�r� �i�s� �k�n�o�w�n� �a�s� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� 

�A�l�t�h�o�u�g�h� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �s�y�s�t�e�m�s� �v�a�r�y�,� �t�h�e�y� �a�l�l� 

�i�n�c�l�u�d�e� �t�h�r�e�e� �(�3�)� �b�a�s�i�c� �p�i�e�c�e�s� �o�f� �h�a�r�d�w�a�r�e�:� �(�1�)� �a� �v�i�d�e�o
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�p�l�a�y�e�r� �(�e�i�t�h�e�r� �t�a�p�e� �o�r� �d�i�s�c�)�;� �(�2�)� �a�n� �i�n�t�e�r�f�a�c�i�n�g� �d�e�v�i�c�e� 

�(�n�o�r�m�a�l�l�y�,� �a�n� �i�n�t�e�r�f�a�c�e� �c�a�r�d� �p�r�o�v�i�d�e�s� �t�h�e� �e�l�e�c�t�r�o�n�i�c� 

�l�i�n�k� �b�y� �w�h�i�c�h� �t�h�e� �c�o�m�p�u�t�e�r� �a�n�d� �t�h�e� �v�i�d�e�o� �p�l�a�y�e�r� 

�c�o�m�m�u�n�i�c�a�t�e�)�;� �a�n�d� �(�3�)� �a� �v�i�d�e�o� �d�i�s�p�l�a�y� �m�o�n�i�t�o�r�.� �A� 

�f�o�u�r�t�h� �c�o�m�p�o�n�e�n�t� �i�s� �i�n�c�l�u�d�e�d� �o�n� �m�o�r�e� �a�d�v�a�n�c�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �s�y�s�t�e�m�s�,� �(�l�e�v�e�l� �I�I�I� �i�n�t�e�r�a�c�t�i�v�i�t�y�)�;� �a� 

�m�i�c�r�o�c�o�m�p�u�t�e�r� �w�i�t�h� �a� �d�i�s�k� �d�r�i�v�e�.� �O�n�e� �a�d�d�i�t�i�o�n�a�l� 

�c�o�m�p�o�n�e�n�t� �i�s� �t�h�e� �a�u�t�h�o�r�i�n�g� �p�r�o�g�r�a�m� �o�r� �s�o�f�t�w�a�r�e�,� �w�h�i�c�h� 

�e�n�a�b�l�e�s� �o�n�e� �t�o� �g�i�v�e� �t�h�e� �c�o�m�p�u�t�e�r� �c�o�m�m�a�n�d�s� �t�o� �p�r�o�g�r�a�m� �t�h�e� 

�s�p�e�c�i�f�i�c� �t�r�a�i�n�i�n�g� �o�r� �i�n�f�o�r�m�a�t�i�o�n� �l�e�s�s�o�n�s� �(�F�l�o�y�d�,� �1�9�8�2�)�.� 

�I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �h�a�r�d�w�a�r�e� �i�s� �b�e�i�n�g� �p�r�o�d�u�c�e�d� �a�t� 

�t�h�r�e�e� �l�e�v�e�l�s� �o�f� �c�o�m�p�l�e�x�i�t�y� �a�n�d� �i�n�t�e�r�a�c�t�i�v�i�t�y�.� �L�e�v�e�l� �o�n�e� 

�(�1�)� �i�n�t�e�r�a�c�t�i�v�e� �h�a�r�d�w�a�r�e� �c�o�n�s�i�s�t�s� �o�f� �a� �v�i�d�e�o�t�a�p�e� 

�r�e�c�o�r�d�e�r� �(�o�r� �v�i�d�e�o�d�i�s�c�)� �a�n�d� �a� �v�i�d�e�o� �m�o�n�i�t�o�r�.� �T�h�e�r�e� �i�s� 

�n�o� �b�u�i�l�t� �i�n� �m�i�c�r�o�p�r�o�c�e�s�s�i�n�g� �u�n�i�t� �w�h�i�c�h� �c�o�n�t�r�o�l�s� �t�h�e� 

�p�r�o�g�r�a�m�.� �I�n�t�e�r�a�c�t�i�o�n� �a�t� �t�h�i�s� �l�e�v�e�l� �i�s� �a�c�c�o�m�p�l�i�s�h�e�d� �b�y� 

�h�u�m�a�n� �i�n�t�e�r�v�e�n�t�i�o�n� �o�f� �t�h�e� �p�r�o�g�r�a�m� �(�f�a�s�t� �f�o�r�w�a�r�d� �o�r� 

�r�e�v�e�r�s�e�,� �s�c�a�n�,� �s�t�e�p� �f�r�a�m�e�,� �e�t�c�.�)� �t�o� �s�p�e�c�i�f�i�c�,� 

�p�r�e�a�r�r�a�n�g�e�d� �p�o�s�i�t�i�o�n�s� �o�n� �t�h�e� �t�a�p�e� �o�r� �d�i�s�c�.� �L�e�v�e�l� �t�w�o� 

�(�2�)� �h�a�r�d�w�a�r�e� �a�l�s�o� �c�o�n�s�i�s�t�s� �o�f� �a� �v�i�d�e�o� �p�l�a�y�e�r�,� �(�d�i�s�e� �o�r� 

�t�a�p�e�)� �w�i�t�h� �a� �b�u�i�l�t� �i�n� �m�i�c�r�o�p�r�o�c�e�s�s�i�n�g� �u�n�i�t� �a�n�d� �a� �v�i�d�e�o� 

�m�o�n�i�t�o�r�.� �W�i�t�h� �t�h�i�s� �c�a�p�a�b�i�l�i�t�y�,� �t�h�e� �i�n�s�t�r�u�c�t�o�r� �c�a�n� �h�a�v�e� 

�p�r�e�p�r�o�g�r�a�m�m�e�d� �s�e�g�m�e�n�t�s� �o�f� �a�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �u�n�i�t� 

�a�v�a�i�l�a�b�l�e� �a�t� �t�h�e� �t�o�u�c�h� �o�f� �a� �b�u�t�t�o�n� �o�n� �a� �c�o�n�t�r�o�l� �p�a�n�e�l�.



�3�5� 

�A�l�s�o�,� �t�h�i�s� �c�a�p�a�b�i�l�i�t�y� �e�n�a�b�l�e�s� �t�h�e� �i�n�s�t�r�u�c�t�o�r� �t�o� �r�e�t�a�i�n� 

�t�h�e� �s�p�o�n�t�a�n�e�i�t�y� �o�f� �t�h�e� �l�e�s�s�o�n� �w�h�i�l�e� �p�r�e�s�e�n�t�i�n�g� 

�a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �h�i�s�/�h�e�r� �s�t�u�d�e�n�t�s�.� �L�e�v�e�l� �t�h�r�e�e� 

�(�3�)� �i�n�t�e�r�a�c�t�i�v�e� �h�a�r�d�w�a�r�e� �c�o�m�b�i�n�e�s� �t�h�e� �v�i�d�e�o� �s�y�s�t�e�m� �(�t�a�p�e� 

�o�r� �d�i�s�c�)� �a�n�d� �v�i�d�e�o� �m�o�n�i�t�o�r� �w�i�t�h� �a�n� �e�x�t�e�r�n�a�l� �c�o�m�p�u�t�e�r�.� 

�B�y� �a� �s�p�e�c�i�a�l� �l�i�n�k�a�g�e� �o�f� �t�h�e� �c�o�m�p�u�t�e�r� �w�i�t�h� �t�h�e� �v�i�d�e�o� 

�s�y�s�t�e�m� �(�v�i�a� �a�n� �i�n�t�e�r�f�a�c�e� �b�o�a�r�d�)�,� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �p�r�o�g�r�a�m� 

�c�a�n� �b�e� �a�d�a�p�t�e�d� �t�o� �p�r�e�s�e�n�t� �s�o�p�h�i�s�t�i�c�a�t�e�d� �p�r�e�d�e�s�i�g�n�e�d� 

�i�n�s�t�r�u�c�t�i�o�n�.� �L�e�v�e�l� �t�h�r�e�e� �(�3�)� �a�l�s�o� �p�r�o�v�i�d�e�s� �f�o�r� �l�e�a�r�n�e�r� 

�i�n�p�u�t� �w�h�i�c�h� �m�a�y� �b�e� �a�d�a�p�t�e�d� �t�o� �p�r�e�s�e�n�t� �a� �c�o�m�p�l�e�t�e� �u�n�i�t� �o�f� 

�i�n�s�t�r�u�c�t�i�o�n� �v�i�a� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �s�y�s�t�e�m� �w�i�t�h�o�u�t� 

�i�n�t�e�r�v�e�n�t�i�o�n� �f�r�o�m� �a� �h�u�m�a�n� �i�n�s�t�r�u�c�t�o�r�.� �L�e�v�e�l� �t�h�r�e�e� �(�3�)� 

�i�s� �c�a�p�a�b�l�e� �o�f� �a�n�a�l�y�z�i�n�g� �s�t�u�d�e�n�t� �i�n�p�u�t� �a�n�d� �c�o�n�t�r�o�l� �o�f� �t�h�e� 

�o�p�e�r�a�t�i�o�n� �o�f� �t�h�e� �v�i�d�e�o� �s�y�s�t�e�m� �(�H�o�w�e�,� �1�9�8�5�)�.� 

�A� �l�e�v�e�l� �t�h�r�e�e� �(�3�)� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �s�y�s�t�e�m� �m�a�y� �b�e� 

�u�s�e�d� �t�o� �f�a�c�i�l�i�t�a�t�e� �t�h�e� �n�a�t�u�r�a�l� �p�r�o�c�e�s�s� �o�f� �l�e�a�r�n�i�n�g� �-� �a� 

�p�r�o�c�e�s�s� �i�n� �w�h�i�c�h� �a� �l�e�a�r�n�e�r� �h�a�s� �a�n� �e�x�p�e�r�i�e�n�c�e� �a�n�d� �t�h�e�n� 

�e�x�t�r�a�c�t�s� �m�e�a�n�i�n�g� �f�r�o�m� �t�h�a�t� �e�x�p�e�r�i�e�n�c�e�.� �T�h�i�s� �i�s�,� 

�a�c�c�o�r�d�i�n�g� �t�o� �W�i�l�s�o�n� �(�1�9�8�3�)�,� �t�h�e� �" ��t�e�a�c�h�a�b�l�e�/�l�e�a�r�n�a�b�l�e� 

�m�o�m�e�n�t�. �� �C�o�m�b�i�n�e�d� �w�i�t�h� �t�h�e� �i�n�t�r�i�n�s�i�c� �a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �a� 

�l�e�a�r�n�e�r� �e�x�p�e�r�i�e�n�c�e�s� �i�n� �a�n� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�,� 

�t�h�e�r�e� �i�s� �a�n� �a�d�d�e�d� �p�o�t�e�n�t�i�a�l� �o�f� �h�a�v�i�n�g� �t�h�e� �p�a�c�e� �o�f�.� 

�i�n�s�t�r�u�c�t�i�o�n� �c�o�n�t�r�o�l�l�e�d� �b�y� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�e�r�.� �T�h�i�s� 

�i�s� �a�n� �i�m�p�o�r�t�a�n�t� �a�s�p�e�c�t� �o�f� �a�n�y� �l�e�a�r�n�i�n�g� �a�n�d� �g�r�e�a�t�l�y



�3�6� 

�e�n�h�a�n�c�e�s� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �t�e�c�h�n�o�l�o�g�y�.� 

�T�h�e� �a�p�p�l�i�c�a�t�i�o�n�s� �a�n�d� �b�e�n�e�f�i�t�s� �o�f� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�m�a�y� �h�a�v�e� �w�i�d�e� �r�e�a�c�h�i�n�g� �e�f�f�e�c�t�s� �w�i�t�h�i�n� �e�d�u�c�a�t�i�o�n�.� �Y�o�u�n�g� 

�a�n�d� �S�c�h�l�i�e�v�e� �(�1�9�8�4�,� �p�.� �4�2�)� �d�e�v�e�l�o�p�e�d� �a� �l�i�s�t� �o�f� 

�e�v�a�l�u�a�t�i�v�e� �q�u�e�s�t�i�o�n�s� �t�h�a�t� �m�a�y� �a�i�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�d�e�s�i�g�n�e�r�s� �i�n� �t�h�e�i�r� �s�e�l�e�c�t�i�o�n� �o�f� �m�e�d�i�a� �t�e�c�h�n�i�q�u�e�s�.� �T�h�o�s�e� 

�w�h�i�c�h� �p�e�r�t�a�i�n� �t�o� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�i�n�g� �a�n�d� �l�e�a�r�n�i�n�g� 

�s�t�y�l�e� �i�n�c�l�u�d�e�:� 

�1�.� �I�s� �r�e�m�e�d�i�a�l� �o�r� �r�e�v�i�e�w� �c�a�p�a�b�i�l�i�t�y� �i�m�p�o�r�t�a�n�t�?� 

�2�.� �I�s� �i�m�m�e�d�i�a�t�e� �f�e�e�d�b�a�c�k� �t�o� �t�h�e� �l�e�a�r�n�e�r� �c�r�i�t�i�c�a�l�?� 

�3�.� �A�r�e� �a� �r�a�n�g�e� �o�f� �d�i�f�f�e�r�e�n�t� �p�r�e�s�e�n�t�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s� 

�r�e�q�u�i�r�e�d�?� 

�4�.� �I�s� �l�e�a�r�n�e�r� �a�c�c�e�s�s�a�b�i�l�i�t�y� �i�m�p�o�r�t�a�n�t�?� 

�5�.� �I�s� �i�n�d�i�v�i�d�u�a�l�i�z�a�t�i�o�n�/�s�e�l�f�-�p�a�c�i�n�g� �i�m�p�o�r�t�a�n�t�?� 

�6�.� �I�s� �a�c�t�i�v�e� �l�e�a�r�n�e�r� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�m�p�o�r�t�a�n�t�?� 

�T�h�i�s� �l�i�s�t� �i�s� �n�o�t� �e�x�h�a�u�s�t�i�v�e�,� �b�u�t� �i�t� �d�o�e�s� �p�r�o�v�i�d�e� �s�e�v�e�r�a�l� 

�o�f� �t�h�e� �p�o�s�s�i�b�i�l�i�t�i�e�s� �f�o�r� �a�p�p�l�i�c�a�t�i�o�n� �i�n� �l�e�v�e�l� �t�h�r�e�e� �(�3�}� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �s�y�s�t�e�m�s�.� 

�S�e�v�e�r�a�l� �r�e�p�o�r�t�s� �h�a�v�e� �p�u�r�p�o�r�t�e�d� �t�h�e� �b�e�n�e�f�i�t�s� �o�f� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �a�s� �a�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �t�e�c�h�n�o�l�o�g�y� �(�G�l�e�n�n� 

�&� �K�e�h�b�e�r�g�,� �1�9�8�1�;� �P�a�w�l�e�y�,� �1�9�8�3�;� �F�l�o�y�d�,� �1�9�8�0�;� �B�o�e�n�,� 

�1�9�8�3�)�.� �T�h�o�s�e� �w�h�i�c�h� �p�e�r�t�a�i�n� �t�o� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�i�n�g� 

�a�n�d� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �i�n�c�l�u�d�e�:� 

�1�.� �S�t�u�d�e�n�t�s� �a�r�e�  ��a�c�t�i�v�e�l�y �� �i�n�v�o�l�v�e�d� �i�n� �l�e�a�r�n�i�n�g�.



�3�7� 

�2�.� �I�n�s�t�r�u�c�t�i�o�n� �c�a�n� �b�e� �t�a�i�l�o�r�e�d� �m�o�r�e� �t�o� �i�n�d�i�v�i�d�u�a�l� 

�l�e�a�r�n�e�r�s�.� 

�3�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�v�i�d�e�s� �f�o�r� �a� �m�o�r�e� �i�n�d�e�p�e�n�d�e�n�t� 

�l�e�a�r�n�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�.� 

�4�,� �B�e�t�t�e�r� �a�i�d�s� �f�o�r� �a�b�s�t�r�a�c�t�i�o�n� �a�r�e� �p�r�o�v�i�d�e�d�.� 

�P�e�r�h�a�p�s� �t�h�e� �g�r�e�a�t�e�s�t� �c�r�i�t�i�c�i�s�m� �o�f� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�i�s� �t�h�a�t� �i�t� �h�a�s� �b�e�e�n� �p�r�e�s�e�n�t�e�d� �a�s� �a� �p�a�n�a�c�e�a� �f�o�r� �a�l�l� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�b�l�e�m�s� �i�n� �e�d�u�c�a�t�i�o�n�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�h�a�s� �b�e�e�n� �c�r�e�d�i�t�e�d� �w�i�t�h� �p�r�o�v�i�d�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�,� �t�r�a�i�n�i�n�g�,� 

�a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �t�h�a�t� �i�s� �b�e�t�t�e�r�,� �c�h�e�a�p�e�r�,� �f�a�s�t�e�r�,� �a�n�d� 

�m�o�r�e� �u�p�-�t�o�-�d�a�t�e� �t�h�a�n� �a�n�y� �o�t�h�e�r� �m�e�t�h�o�d� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�d�e�l�i�v�e�r�y�.� �T�h�e� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �t�h�e� �s�i�l�i�c�o�n� �c�h�i�p� �a�n�d� �v�i�d�e�o� 

�t�a�p�e�/�d�i�s�k� �h�a�v�e� �p�r�o�d�u�c�e�d� �a� �u�n�i�q�u�e� �m�e�d�i�u�m� �t�h�a�t� �m�u�s�t� �b�e� 

�g�i�v�e�n� �s�e�r�i�o�u�s� �c�o�n�s�i�d�e�r�a�t�i�o�n� �w�h�e�n� �d�e�s�i�g�n�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�.� 

�H�o�w�e�v�e�r�,� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �c�a�n�n�o�t� �b�e� �e�x�p�e�c�t�e�d� �t�o� �h�a�v�e� 

�i�n�t�r�i�n�s�i�c� �a�s�s�u�r�a�n�c�e�s� �o�f� �e�f�f�e�c�t�i�v�e� �a�p�p�l�i�c�a�t�i�o�n�s� �i�n� 

�e�d�u�c�a�t�i�o�n�.� �I�t� �m�a�y� �j�u�s�t� �a�s� �e�a�s�i�l�y� �b�e� �u�s�e�d� �i�n� �t�r�i�v�i�a�l� �o�r� 

�i�n�e�f�f�e�c�t�i�v�e� �w�a�y�s� �(�B�o�s�c�o�,� �1�9�8�4�)�.� 

�A�l�t�h�o�u�g�h� �m�a�n�y� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �h�a�v�e� �b�e�e�n� 

�d�e�v�e�l�o�p�e�d�,� �o�n�l�y� �a� �s�m�a�l�l� �a�m�o�u�n�t� �o�f� �s�t�a�t�i�s�t�i�c�a�l� �d�a�t�a� �h�a�s� 

�b�e�e�n� �c�o�l�l�e�c�t�e�d� �t�o� �s�c�i�e�n�t�i�f�i�c�a�l�l�y� �c�o�m�p�a�r�e� �t�h�e� �r�e�s�u�l�t�s� �o�f� 

�t�h�i�s� �i�n�s�t�r�u�c�t�i�o�n�a�l� �t�e�c�h�n�o�l�o�g�y�.� �O�f� �t�h�e� �s�t�u�d�i�e�s� �r�e�v�i�e�w�e�d�,� 

�o�n�l�y� �a� �f�e�w� �i�n�v�o�l�v�e�d� �s�t�a�t�i�s�t�i�c�a�l� �m�e�t�h�o�d�s� �o�f� �r�e�s�e�a�r�c�h�.� 

�E�b�n�e�r�,� �M�a�n�n�i�n�g�,� �B�r�o�o�k�s�,� �M�a�h�o�n�e�y�,� �L�i�p�p�e�r�t�,� �a�n�d
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�B�a�l�s�o�n� �(�1�9�8�4�)� �r�e�p�o�r�t�e�d� �r�e�s�e�a�r�c�h� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �c�o�u�l�d� �i�m�p�r�o�v�e�:� �(�1�)� �s�t�u�d�e�n�t� 

�p�e�r�f�o�r�m�a�n�c�e�;� �(�2�)� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s�;� �a�n�d� �(�3�)� �s�t�u�d�e�n�t� 

�a�t�t�i�t�u�d�e�s� �w�i�t�h�i�n� �a� �m�i�l�i�t�a�r�y� �h�e�a�l�t�h�-�r�e�l�a�t�e�d� �t�r�a�i�n�i�n�g� 

�c�o�u�r�s�e�.� �T�h�e� �c�o�n�t�e�n�t� �o�f� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �l�e�s�s�o�n� �w�a�s� 

�h�o�w� �t�o� �d�o� �i�n�t�r�a�m�u�s�c�u�l�a�r� �i�n�j�e�c�t�i�o�n�s�.� �T�h�e� �s�t�u�d�y� �c�o�m�p�a�r�e�d� 

�t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �m�e�t�h�o�d� �o�f� �i�n�s�t�r�u�c�t�i�o�n� �(�i�e�.� �i�n�s�t�r�u�c�t�o�r� 

�l�e�c�t�u�r�e�,� �d�e�m�o�n�s�t�r�a�t�i�o�n�,� �a�n�d� �t�u�t�o�r�i�a�l�)� �t�o� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o� �t�r�a�i�n�i�n�g�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �e�x�p�e�r�i�m�e�n�t� �i�n�d�i�c�a�t�e�d� 

�a� �4�3�%� �t�i�m�e� �s�a�v�i�n�g�s� �(�t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�)� �w�i�t�h� �t�h�e� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �s�y�s�t�e�m�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� 

�o�n� �s�t�u�d�e�n�t� �p�e�r�f�o�r�m�a�n�c�e� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� 

�V�i�d�e�o� �s�u�c�c�e�s�s� �r�a�t�e� �w�a�s� �8�3�%� �c�o�m�p�a�r�e�d� �t�o� �a� �7�6�%� �s�u�c�c�e�s�s� 

�r�a�t�e� �u�s�i�n�g� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �m�e�t�h�o�d�.� �O�n� �a� �r�e�t�e�s�t� �o�f� 

�p�a�r�t�i�c�i�p�a�n�t�s�,� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �w�a�s� �d�e�t�e�r�m�i�n�e�d�:� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �t�r�a�i�n�i�n�g� �p�r�o�d�u�c�e�d� �a� �7�5�%� �s�u�c�c�e�s�s� �r�a�t�e� 

�c�o�m�p�a�r�e�d� �t�o� �5�9�%� �w�i�t�h� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �m�e�t�h�o�d�.� �I�n� �t�h�e� 

�c�o�m�p�a�r�i�s�o�n� �o�f� �t�h�e� �a�t�t�i�t�u�d�e� �i�n�s�t�r�u�m�e�n�t�,� �E�b�n�e�r�,� �e�t� �a�l�.� 

�(�1�9�8�4�)� �f�o�u�n�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�,� �w�i�t�h� �s�t�u�d�e�n�t�s� 

�p�r�e�f�e�r�r�i�n�g� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n� �o�v�e�r� �t�h�e� 

�t�r�a�d�i�t�i�o�n�a�l� �m�e�t�h�o�d� �o�f� �t�r�a�i�n�i�n�g�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� 

�s�i�g�n�i�f�i�c�a�n�t� �t�i�m�e� �s�a�v�i�n�g�s�,� �t�e�s�t�-�r�e�t�e�s�t� �p�e�r�f�o�r�m�a�n�c�e� 

�i�m�p�r�o�v�e�m�e�n�t�s� �a�n�d� �p�o�s�i�t�i�v�e� �a�t�t�i�t�u�d�e� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e� �t�h�a�t� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �t�e�c�h�n�o�l�o�g�y� �w�a�s� �q�u�i�t�e� �s�u�c�c�e�s�s�f�u�l� �i�n
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�t�h�i�s� �p�a�r�t�i�c�u�l�a�r� �t�y�p�e� �o�f� �t�r�a�i�n�i�n�g�.� 

�D�a�l�t�o�n� �(�1�9�8�6�)� �c�o�m�p�a�r�e�d� �t�h�e� �r�e�s�u�l�t�s� �o�f� �a�c�h�i�e�v�e�m�e�n�t� 

�t�e�s�t� �s�c�o�r�e�s� �a�n�d� �a�t�t�i�t�u�d�e� �m�e�a�s�u�r�e�s� �o�n� �t�h�r�e�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�t�e�c�h�n�i�q�u�e�s�.� �T�h�e� �s�t�u�d�y� �a�n�a�l�y�z�e�d� �1�3�4� �j�u�n�i�o�r� �h�i�g�h� 

�i�n�d�u�s�t�r�i�a�l� �a�r�t�s� �s�t�u�d�e�n�t�s� �o�n� �t�h�e�i�r� �a�b�i�l�i�t�y� �t�o� �l�e�a�r�n� 

�t�w�e�n�t�y�-�s�e�v�e�n� �(�2�7�)� �G�e�n�e�r�a�l� �S�h�o�p� �S�a�f�e�t�y� �R�u�l�e�s� �a�n�d� �t�h�e�i�r� 

�a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d� �e�a�c�h� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�e�t�h�o�d�s�.� 

�T�h�r�e�e� �l�e�v�e�l�s� �o�f� �t�r�e�a�t�m�e�n�t�,� �v�i�d�e�o� �o�n�l�y�,� �c�o�m�p�u�t�e�r� �a�s�s�i�s�t�e�d� 

�i�n�s�t�r�u�c�t�i�o�n�,� �a�n�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �w�e�r�e� �c�o�m�p�a�r�e�d� �a�c�r�o�s�s� 

�t�h�r�e�e� �l�e�v�e�l�s� �o�f� �p�r�i�o�r� �k�n�o�w�l�e�d�g�e�,� �(�h�i�g�h�,� �a�v�e�r�a�g�e�,� �a�n�d� 

�l�o�w�)� �b�a�s�e�d� �o�n� �s�t�a�n�d�a�r�d�i�z�e�d� �t�e�s�t� �s�c�o�r�e�s�.� �T�h�e� �r�e�s�u�l�t�s� 

�i�n�d�i�c�a�t�e�d� �t�h�a�t� �a�l�l� �t�r�e�a�t�m�e�n�t� �l�e�v�e�l�s� �w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� 

�d�i�f�f�e�r�e�n�t� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l�.� �C�o�m�p�u�t�e�r� �a�s�s�i�s�t�e�d� 

�i�n�s�t�r�u�c�t�i�o�n� �r�e�s�u�l�t�e�d� �i�n� �t�h�e� �b�e�s�t� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �w�a�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �h�i�g�h�e�r� �o�n� �t�h�e� 

�a�t�t�i�t�u�d�e� �s�c�a�l�e�.� �T�h�e�r�e� �w�a�s� �a�l�s�o� �a� �s�i�g�n�i�f�i�c�a�n�t� �t�r�e�a�t�m�e�n�t� 

�b�y� �a�c�h�i�e�v�e�m�e�n�t� �i�n�t�e�r�a�c�t�i�o�n� �w�i�t�h� �l�o�w� �l�e�v�e�l� �a�c�h�i�e�v�e�r�s� 

�s�c�o�r�i�n�g� �l�o�w�e�r� �w�i�t�h� �c�o�m�p�u�t�e�r� �a�s�s�i�s�t�e�d� �i�n�s�t�r�u�c�t�i�o�n� �a�n�d� 

�h�i�g�h�e�r� �w�i�t�h� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� �S�t�u�d�e�n�t�s� �u�s�i�n�g� �c�o�m�p�u�t�e�r� 

�a�s�s�i�s�t�e�d� �i�n�s�t�r�u�c�t�i�o�n� �p�e�r�f�o�r�m�e�d� �t�h�e� �b�e�s�t�,� �b�u�t� �l�o�w� �l�e�v�e�l� 

�l�e�a�r�n�e�r�s� �p�e�r�f�o�r�m�e�d� �b�e�t�t�e�r� �w�i�t�h� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� 

�D�e�B�l�o�o�i�s�,� �M�a�k�i�,� �a�n�d� �H�a�l�l� �(�1�9�8�4�)� �s�t�a�t�e�d� �r�e�p�o�r�t�s� �o�f� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�d�i�s�c� �u�s�e� �w�e�r�e� �c�h�a�r�a�c�t�e�r�i�z�e�d� �a�s� �" ��e�i�g�h�t�y�-� 

�f�i�v�e� �p�e�r�c�e�n�t� �f�l�u�f�f� �a�n�d� �f�i�f�t�e�e�n� �p�e�r�c�e�n�t� �s�u�b�s�t�a�n�c�e�.�"� �(�p�.
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�2�2�)� �R�e�l�a�t�i�v�e�l�y� �f�e�w� �c�o�n�t�r�o�l�l�e�d� �v�a�l�i�d� �s�t�u�d�i�e�s� �h�a�v�e� �b�e�e�n� 

�d�o�n�e� �t�o� �d�e�s�c�r�i�b�e� �r�e�s�e�a�r�c�h� �r�e�s�u�l�t�s� �o�f� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o�d�i�s�c� �u�s�e� �f�o�r� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�u�r�p�o�s�e�s�.� �T�h�e� �r�e�p�o�r�t�e�d� 

�r�e�s�u�l�t�s� �o�f� �t�h�e� �s�c�i�e�n�t�i�f�i�c� �s�t�u�d�i�e�s� �c�o�m�p�l�e�t�e�d� �i�n�d�i�c�a�t�e�d� 

 ��t�h�e� �u�s�e� �o�f� �i�n�a�d�e�q�u�a�t�e� �r�e�s�e�a�r�c�h� �m�o�d�e�l�s�,� �t�o�o� �f�e�w� �s�u�b�j�e�c�t�s� 

�t�o� �g�e�n�e�r�a�t�e� �s�t�a�t�i�s�t�i�c�s� �o�f� �a�n�y� �p�o�w�e�r�,� �n�o�n�-�r�a�n�d�o�m�i�z�e�d� 

�a�p�p�r�o�a�c�h�e�s�,� �i�n�a�d�e�q�u�a�t�e� �c�o�n�t�r�o�l�s�,� �a�n�d� �v�a�l�i�d�i�t�y� �a�n�d� 

�r�e�l�i�a�b�i�l�i�t�y� �p�r�o�b�l�e�m�s� �o�f� �d�a�t�a� �r�e�p�o�r�t�e�d�. �� �(�p�.� �5�2�)� 

�N�e�v�e�r�t�h�e�l�e�s�s�,� �D�e�B�l�o�o�i�s� �e�t� �a�l�.�,� �(�1�9�8�4�)� �r�e�p�o�r�t�e�d� �t�h�a�t� 

�e�a�r�l�y� �r�e�s�e�a�r�c�h� �i�n�d�i�c�a�t�e�d� �l�e�a�r�n�e�r�s� �u�s�i�n�g� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o� �s�y�s�t�e�m�s� �w�e�r�e� �s�c�o�r�i�n�g� �s�i�g�n�i�f�i�c�a�n�t�l�y� �h�i�g�h�e�r� �o�n� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t�s�,� �w�e�r�e� �c�o�m�p�l�e�t�i�n�g� �t�h�e�i�r� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�t�r�a�i�n�i�n�g� �i�n� �l�e�s�s� �t�i�m�e�,� �a�n�d� �g�e�n�e�r�a�l�l�y� �e�n�j�o�y�e�d� �a�n�d� 

�p�r�e�f�e�r�r�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n� �t�o� �t�h�e�.� 

�t�r�a�d�i�t�i�o�n�a�l� �a�p�p�r�o�a�c�h� �t�o� �i�n�s�t�r�u�c�t�i�o�n�.� 

�D�e�s�i�g�n� �o�f� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n� �i�s� �d�i�v�i�d�e�d� 

�i�n�t�o� �t�w�o� �(�2�)� �m�a�j�o�r� �a�p�p�r�o�a�c�h�e�s�.� �O�n�e� �a�p�p�r�o�a�c�h� �i�s� �t�h�e� 

 ��s�y�s�t�e�m�a�t�i�c �� �d�e�s�i�g�n� �o�f� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n� 

�(�N�u�g�e�n�t� �a�n�d� �S�t�o�n�e�,� �(�1�9�8�0�)�;� �S�c�h�l�i�e�v�e� �a�n�d� �Y�o�u�n�g�,� �(�1�9�8�3�)�;� 

�F�l�o�y�d�,� �(�1�9�8�0�)�;� �D�a�y�n�e�s�,� �(�1�9�8�2�)�;� �C�o�h�e�n�,� �(�1�9�8�4�)�;� �a�n�d� �F�l�o�y�d�,� 

�(�1�9�8�0�)�.� 

�F�l�o�y�d� �(�1�9�8�0�,� �p�.� �7�5�)� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� �s�y�s�t�e�m�a�t�i�c� 

�d�e�s�i�g�n� �p�r�o�c�e�s�s� �c�o�u�l�d� �b�e� �a�c�c�o�m�p�l�i�s�h�e�d� �b�y� �f�o�l�l�o�w�i�n�g� �s�e�v�e�n� 

�(�7�)� �m�a�j�o�r� �s�t�e�p�s�:



�4�1� 

�1�.� �F�r�o�n�t� �e�n�d� �a�n�a�l�y�s�i�s� �-� �d�e�f�i�n�e� �t�h�e� �p�r�o�b�l�e�m� 

�2�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� �s�t�r�a�t�e�g�y� �-� �d�e�f�i�n�e� �t�h�e� �t�e�r�m�i�n�a�l� 

�a�n�d� �e�n�a�b�l�i�n�g� �o�b�j�e�c�t�i�v�e�s� �(�t�a�s�k� �a�n�a�l�y�s�i�s� �-� 

�b�r�e�a�k�i�n�g� �d�o�w�n� �i�n�t�o� �s�m�a�l�l� �g�r�o�u�p�s�)� 

�3�.� �F�l�o�w� �C�h�a�r�t� �-� �d�i�a�g�r�a�m� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�s�t�r�a�t�e�g�y� 

�4�.� �V�i�s�u�a�l�i�z�i�n�g� �a�n�d� �S�c�r�i�p�t�i�n�g� �-� �w�r�i�t�i�n�g� �s�c�r�i�p�t� �f�o�r� 

�p�r�o�g�r�a�m� 

�5�.� �P�r�o�d�u�c�t�i�o�n� �- �� �f�i�l�m�i�n�g� �o�f� �v�i�d�e�o� �s�c�e�n�e�s�,� 

�g�r�a�p�h�i�c�s�,� �e�t�c�.� 

�6�.� �P�r�o�g�r�a�m�m�i�n�g� �-� �w�r�i�t�i�n�g� �a�n�d� �i�n�p�u�t�t�i�n�g� �c�o�d�e� �f�o�r� 

�t�h�e� �p�r�o�g�r�a�m� 

�7�.� �D�e�b�u�g�d�i�n�g� �-� �t�e�s�t�i�n�g� �t�h�e� �p�r�o�g�r�a�m� �t�o� �r�e�m�o�v�e� �a�l�l� 

�p�o�s�s�i�b�l�e� �e�r�r�o�r�s�.� �(�F�l�o�y�d�,� �1�9�8�0� �p�.�7�5�)� 

�T�h�e� �s�e�c�o�n�d� �a�p�p�r�o�a�c�h� �i�s�  ��e�c�l�e�c�t�i�c ��.� �J�o�n�a�s�s�e�n� �(�1�9�8�5�)� 

�c�o�n�s�i�d�e�r�s� �i�n�t�e�r�a�c�t�i�v�e� �l�e�s�s�o�n� �d�e�s�i�g�n�s� �i�n� �t�w�o� �d�i�m�e�n�s�i�o�n�s�,� 

�(�1�)� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �d�i�m�e�n�s�i�o�n� �a�n�d� �(�2�)� �t�h�e� �a�d�a�p�t�i�v�e� 

�d�i�m�e�n�s�i�o�n�.� �T�h�e� �i�n�t�e�r�a�c�t�i�v�e� �d�i�m�e�n�s�i�o�n� �i�n�d�i�c�a�t�e�s� �t�h�e� �w�a�y� 

�i�n� �w�h�i�c�h� �l�e�a�r�n�e�r�s� �i�n�t�e�r�a�c�t� �w�i�t�h� �a�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�p�r�o�g�r�a�m�.� �I�n�t�e�r�a�c�t�i�o�n� �w�a�s� �d�e�s�c�r�i�b�e�d� �i�n� �t�e�r�m�s� �o�f� �t�h�e� 

�t�a�s�k�,� �l�e�v�e�l� �o�f� �p�r�o�c�e�s�s�i�n�g� �r�e�q�u�i�r�e�d� �t�o� �c�o�m�p�l�e�t�e� �t�h�a�t� 

�t�a�s�k�,� �a�n�d� �t�h�e� �c�o�n�t�e�x�t� �i�n� �w�h�i�c�h� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�g�r�a�m� 

�w�a�s� �u�s�e�d�.� �(�p�.� �1�5�)� �T�h�e� �a�d�a�p�t�i�v�e� �d�i�m�e�n�s�i�o�n� �d�e�s�c�r�i�b�e�s� �t�h�e� 

�w�a�y� �i�n� �w�h�i�c�h� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�g�r�a�m�s� �c�o�n�f�o�r�m� �t�o� �m�e�e�t
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�t�h�e� �n�e�e�d�s� �o�f� �t�h�e� �l�e�a�r�n�e�r� �o�r� �t�o� �t�h�e� �c�o�n�t�e�n�t� �i�t� �i�s� 

�p�r�e�s�e�n�t�i�n�g�.� �(�p�.� �1�6�)� �T�h�e� �i�n�t�e�r�a�c�t�i�v�e� �p�r�o�g�r�a�m� �c�o�u�l�d� �b�e� 

�d�e�s�i�g�n�e�d� �t�o�  ��a�d�a�p�t �� �t�o� �t�h�e� �p�a�r�t�i�c�u�l�a�r� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �o�f� 

�t�h�e� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�e�r� �o�r� �t�o� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �c�o�n�t�e�n�t�.� 

�R�h�o�d�e�s� �a�n�d� �A�z�b�e�l�l� �(�1�9�8�5�)� �p�r�o�p�o�s�e�d� �a� �u�n�i�q�u�e� �a�p�p�r�o�a�c�h� 

�t�o� �d�e�s�i�g�n�i�n�g� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s�.� �T�h�e� �a�u�t�h�o�r�s� 

�c�o�n�s�i�d�e�r� �i�n�t�e�r�a�c�t�i�v�i�t�y� �t�o� �h�a�v�e� �t�h�r�e�e� �l�e�v�e�l�s�:� �(�1�)� 

�R�e�a�c�t�i�v�e�,� �(�2�)� �C�o�a�c�t�i�v�e� �a�n�d� �(�3�)� �P�r�o�a�c�t�i�v�e�.� �I�n� �r�e�a�c�t�i�v�e� 

�i�n�t�e�r�a�c�t�i�o�n�,� �t�h�e� �l�e�a�r�n�e�r� �h�a�s� �l�i�m�i�t�e�d� �c�o�n�t�r�o�l� �o�f� �p�r�o�g�r�a�m� 

�c�o�n�t�e�n�t� �a�n�d� �s�t�r�u�c�t�u�r�e�.� �U�s�e�r�s� �s�i�m�p�l�y� �m�u�s�t� �"�r�e�a�c�t�"� �t�o� 

�s�u�b�j�e�c�t� �m�a�t�t�e�r� �i�n� �p�r�e�d�e�t�e�r�m�i�n�e�d� �w�a�y�s� �b�a�s�e�d� �o�n� �t�h�e� 

�d�e�s�i�g�n�e�r ��s� �p�r�o�g�r�a�m�.� �C�o�a�c�t�i�v�e� �i�n�t�e�r�a�c�t�i�o�n� �a�l�l�o�w�s� �u�s�e�r�s� 

�e�x�t�e�n�d�e�d� �c�o�n�t�r�o�l� �o�f� �e�i�t�h�e�r� �t�h�e� �c�o�n�t�e�n�t� �o�r� �t�h�e� �s�e�q�u�e�n�c�e�,� 

�b�u�t� �n�o�t� �b�o�t�h�.� �D�e�c�i�s�i�o�n� �p�o�i�n�t�s� �w�i�t�h�i�n� �t�h�e� �p�r�o�g�r�a�m� �a�r�e� 

�s�h�a�r�e�d� �b�y� �b�o�t�h� �t�h�e� �l�e�a�r�n�e�r� �a�n�d� �t�h�e� �p�r�o�g�r�a�m� �d�e�s�i�g�n�e�r�.� 

�P�r�o�a�c�t�i�v�e� �i�n�t�e�r�a�c�t�i�o�n� �p�r�o�v�i�d�e�s� �m�a�x�i�m�u�m� �c�o�n�t�r�o�l� �o�v�e�r� �b�o�t�h� 

�t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�e�n�t� �a�n�d� �t�h�e� �s�t�r�u�c�t�u�r�e� �o�f� �t�h�e� �p�r�o�g�r�a�m�.� 

�P�r�o�a�c�t�i�v�e� �l�e�a�r�n�e�r�s� �d�e�t�e�r�m�i�n�e� �"�w�h�a�t�"� �w�i�l�l� �b�e� �p�r�e�s�e�n�t�e�d� 

�(�c�o�n�t�e�n�t� �o�f� �p�r�o�g�r�a�m�)� �a�n�d�  ��h�o�w�"� �i�t� �w�i�l�l� �b�e� �p�r�e�s�e�n�t�e�d� 

�(�s�e�q�u�e�n�c�i�n�g� �o�f� �p�r�o�g�r�a�m�)�.� �R�h�o�d�e�s� �a�n�d� �A�z�b�e�l�l� �(�1�9�8�5�,� �p�.� 

�3�2�)� �c�l�a�s�s�i�f�y� �t�h�e�s�e� �i�n�t�e�r�a�c�t�i�v�e� �q�u�a�l�i�t�i�e�s� �i�n�t�o� �r�e�s�p�e�c�t�i�v�e� 

�a�p�p�l�i�c�a�t�i�o�n�s� �f�o�r� �e�d�u�c�a�t�i�o�n�:� 

�1�.� �R�e�a�c�t�i�v�e� �-� �r�e�m�e�d�i�a�t�i�o�n�,� �c�l�a�r�i�f�i�c�a�t�i�o�n�,� �a�n�d� 

�a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n�;
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�2�.� �C�o�a�c�t�i�v�e� �-� �p�r�o�v�i�d�e�s� �f�o�r� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� 

�i�n�s�t�r�u�c�t�i�o�n�,� �u�s�e�r�s� �d�e�t�e�r�m�i�n�e� �w�h�a�t� �t�h�e�y� �a�r�e� �t�o� 

�d�o�;� �a�n�d� 

�3�.� �P�r�o�a�c�t�i�v�e� �-� �p�r�o�v�i�d�e�s� �f�o�r� �b�o�t�h� �w�h�a�t� �w�i�l�l� �b�e� 

�l�e�a�r�n�e�d� �a�n�d� �h�o�w� �i�t� �w�i�l�l� �b�e� �l�e�a�r�n�e�d�;� 

�p�e�r�s�o�n�a�l�i�z�e�d�,� �b�e�c�a�u�s�e� �e�a�c�h� �l�e�a�r�n�e�r� �i�s� �t�r�e�a�t�e�d� 

�d�i�f�f�e�r�e�n�t�l�y�.� 

�T�h�i�s� �u�n�i�q�u�e� �a�p�p�r�o�a�c�h� �t�o� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�d�e�s�i�g�n�i�n�g� �m�a�y� �p�r�o�v�i�d�e� �c�l�a�r�i�t�y� �f�o�r� �s�p�e�c�i�f�i�c� �n�e�e�d�s� �a�n�d� 

�c�o�n�t�e�n�t�.� �|� 

�O�t�h�e�r� �"�e�c�l�e�c�t�i�c�"� �a�p�p�r�o�a�c�h�e�s� �f�o�r� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n� �m�a�y� �b�e� �f�o�u�n�d� �i�n� �r�e�p�o�r�t�s� �b�y� �G�a�y�e�s�k�i�,� 

�(�1�9�8�1�)�;� �C�a�m�b�r�e�,� �(�1�9�8�4�)�;� �K�e�a�r�s�l�e�y� �a�n�d� �F�r�o�s�t�,� �(�1�9�8�5�)�.� 

�S�u�m�m�a�r�y� 

�T�h�e� �t�e�c�h�n�o�l�o�g�y� �o�f� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�v�i�d�e�s� �a� 

�u�n�i�q�u�e� �m�i�x�t�u�r�e� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�e�d�i�a� �t�h�a�t� �m�a�y� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �i�m�p�r�o�v�e� �t�h�e� �w�a�y� �i�n� �w�h�i�c�h� �i�n�s�t�r�u�c�t�i�o�n� �i�s� 

�d�e�l�i�v�e�r�e�d�.� �I�n�i�t�i�a�l�l�y�,� �t�h�e� �d�e�s�i�g�n� �o�f� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�p�r�o�g�r�a�m�s� �f�o�l�l�o�w�e�d� �e�s�t�a�b�l�i�s�h�e�d� �d�e�s�i�g�n� �s�t�r�a�t�e�g�i�e�s� �(�C�a�m�b�r�e�,� 

�1�9�8�4�)� �o�f� �p�r�o�g�r�a�m�m�e�d� �t�e�s�t� �a�n�d� �c�o�m�p�u�t�e�r� �a�i�d�e�d� 

�i�n�s�t�r�u�c�t�i�o�n�.� �C�u�r�r�e�n�t� �d�e�s�i�g�n� �s�t�r�a�t�e�g�i�e�s� �h�a�v�e� �p�r�o�v�e�n� 

�i�n�a�d�e�q�u�a�t�e� �t�o� �a�d�d�r�e�s�s� �t�h�e� �c�a�p�a�b�i�l�i�t�i�e�s� �o�f� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o� �t�e�c�h�n�o�l�o�g�y�.
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�L�a�u�r�i�l�l�a�r�d� �(�1�9�8�4�)� �s�t�a�t�e�d� �t�h�a�t� �t�h�e� �i�s�s�u�e� �o�f� �b�a�l�a�n�c�e� 

�o�f� �c�o�n�t�r�o�l� �i�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n� �f�o�r� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�i�s� �o�f� �p�a�r�a�m�o�u�n�t� �i�m�p�o�r�t�a�n�c�e�.� 

 ��T�h�e� �b�a�l�a�n�c�e� �o�f� �c�o�n�t�r�o�l� �o�v�e�r� �b�o�t�h� �s�e�q�u�e�n�c�e� �a�n�d� 

�s�t�r�a�t�e�g�y� �i�s� �a�n� �i�s�s�u�e� �t�h�a�t� �m�u�s�t� �b�e� �a�d�d�r�e�s�s�e�d� �b�y� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �d�e�s�i�g�n�e�r�s�,� �a�n�d� �n�e�e�d�s� �f�u�r�t�h�e�r�.� 

�i�n�v�e�s�t�i�g�a�t�i�o�n� �t�o� �f�i�n�d� �o�u�t� �h�o�w� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� 

�o�p�t�i�m�a�l� �b�a�l�a�n�c�e ��.� �(�p�.� �7�)� 

�T�h�e� �i�s�s�u�e� �o�f� �p�r�o�g�r�a�m� �s�e�q�u�e�n�c�i�n�g� �h�a�s� �b�e�e�n� �s�t�u�d�i�e�d� �i�n� 

�v�a�r�i�o�u�s� �e�x�p�e�r�i�m�e�n�t�s� �u�s�i�n�g� �c�o�m�p�u�t�e�r� �a�i�d�e�d� �i�n�s�t�r�u�c�t�i�o�n� 

�(�F�r�e�d�r�i�c�k�s�,� �1�9�7�6�;� �C�a�m�p�a�n�i�z�z�i�,� �1�9�7�8�;� �F�r�y�,� �1�9�7�2�;� �W�i�l�c�o�x�,� 

�1�9�7�9�;� �J�u�d�d� �e�t� �a�l�.�,� �1�9�7�0�;� �O�l�i�v�e�r�,� �1�9�7�1�;� �L�a�h�e�y� �e�t� �a�l�.�,� 

�1�9�7�6�;� �B�e�a�r�d� �e�t� �a�l�.�,� �1�9�7�3�;� �F�i�s�h�e�r�,� �1�9�7�4�;� �L�a�h�e�y�,� �1�9�7�8�)�.� 

�T�h�e� �t�h�e�o�r�y� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�i�n�g� �f�a�l�l�s� �w�i�t�h�i�n� 

�t�w�o� �m�a�j�o�r� �f�r�a�m�e�w�o�r�k�s� �o�f� �t�h�o�u�g�h�t�.� �T�h�e� �f�i�r�s�t� �i�s� �"�l�e�a�r�n�e�r�"� 

�c�o�n�t�r�o�l�l�e�d� �s�e�q�u�e�n�c�i�n�g�,� �w�h�e�r�e� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l�s� �t�h�e� �s�e�q�u�e�n�c�e� �o�f� �i�n�s�t�r�u�c�t�i�o�n� �b�y� �c�h�o�o�s�i�n�g�  ��w�h�a�t �� 

�a�n�d�  ��h�o�w� �m�u�c�h�"� �t�o� �s�t�u�d�y�.� �T�h�i�s� �t�y�p�e� �o�f� �c�o�n�t�r�o�l� �i�s� 

�c�o�m�p�a�r�e�d� �w�i�t�h� �"�p�r�o�g�r�a�m�"� �c�o�n�t�r�o�l�l�e�d� �s�e�q�u�e�n�c�i�n�g� �i�n� �w�h�i�c�h� 

�t�h�e� �s�e�q�u�e�n�c�i�n�g� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �c�o�n�t�e�n�t� �h�a�s� �b�e�e�n� 

�p�r�e�d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �d�e�s�i�g�n�e�r�s� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�p�r�o�g�r�a�m�.� �T�h�e� �f�i�n�d�i�n�g�s� �o�f� �t�h�e�s�e� �s�t�u�d�i�e�s� �h�a�v�e� �r�e�v�e�a�l�e�d� 

�m�i�x�e�d� �r�e�s�u�l�t�s�.� �S�o�m�e� �h�a�v�e� �i�n�d�i�c�a�t�e�d� �i�m�p�r�o�v�e�m�e�n�t�s� �w�i�t�h� 

 ��l�e�a�r�n�e�r� �c�o�n�t�r�o�l�"� �s�e�q�u�e�n�c�i�n�g�,� �(�F�r�e�d�r�i�c�k�s�,� �1�9�7�6�;
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�C�a�m�p�a�n�i�z�z�i�,� �1�9�7�8�;� �F�r�y�,� �1�9�7�2�;� �W�i�l�c�o�x�,� �1�9�7�9�;� �a�n�d� 

�L�a�u�r�i�l�l�a�r�d�,� �1�9�8�4�)� �w�h�i�l�e� �o�t�h�e�r�s� �h�a�v�e� �f�o�u�n�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� 

�d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �l�e�a�r�n�e�r� �a�n�d� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l� 

�s�e�q�u�e�n�c�i�n�g� �(�W�i�l�c�o�x�,� �1�9�7�9�;� �J�u�d�d� �e�t� �a�l�.�,� �1�9�7�0�;� �L�a�h�e�y� �a�n�d� 

�C�o�a�d�y�,� �1�9�7�8�;� �B�e�a�r�d�,� �e�t� �a�l�.�,� �1�9�7�3�)�.� �H�o�w�e�v�e�r�,� �o�t�h�e�r� 

�e�x�p�e�r�i�m�e�n�t�s� �h�a�v�e� �d�e�t�e�r�m�i�n�e�d� �t�h�a�t�  ��p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d �� 

�s�e�q�u�e�n�c�i�n�g� �h�a�s� �p�r�o�v�i�d�e�d� �s�i�g�n�i�f�i�c�a�n�t� �a�d�v�a�n�t�a�g�e�s� �i�n� 

�l�e�a�r�n�i�n�g� �(�O�l�i�v�e�r�,� �1�9�7�1�;� �F�i�s�h�e�r�,� �e�t� �a�l�.�,� �1�9�7�4�;� �W�i�l�c�o�x�,� 

�1�9�7�9�)�.� 

�A�n� �u�n�d�e�r�l�y�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �s�e�v�e�r�a�l� �o�f� �t�h�e�s�e� 

�s�t�u�d�i�e�s� �h�a�s� �b�e�e�n� �t�h�a�t� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� 

�t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n�t�e�r�a�c�t� �w�i�t�h� �t�h�e� �t�y�p�e� �o�f� �c�o�n�t�r�o�l� �o�r� 

�d�e�s�i�g�n� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �(�O�l�i�v�e�r�,� �1�9�7�1�;� �W�i�l�c�o�x�,� �1�9�7�9�;� 

�L�a�u�r�i�l�l�a�r�d�,� �1�9�8�4�)�.� �M�a�n�y� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�e�r�s� �h�a�v�e� 

�r�e�c�o�g�n�i�z�e�d� �t�h�e� �n�e�e�d� �t�o� �t�a�k�e� �i�n�t�o� �a�c�c�o�u�n�t� �t�h�e� �i�n�d�i�v�i�d�u�a�l� 

�l�e�a�r�n�i�n�g� �s�t�y�l�e� �o�f� �t�h�e� �s�t�u�d�e�n�t� �a�n�d� �t�o� �p�a�t�t�e�r�n� �i�n�s�t�r�u�c�t�i�o�n� 

�a�r�o�u�n�d� �t�h�e� �l�e�a�r�n�e�r�,� �r�a�t�h�e�r� �t�h�a�n� �t�h�e� �c�o�n�t�e�n�t� �o�f� �t�h�e� 

�i�n�s�t�r�u�c�t�i�o�n� �(�B�l�i�t�z� �a�n�d� �S�m�i�t�h�,� �1�9�7�3�;� �C�a�r�r�i�e�r�,� �1�9�8�4�;� 

�G�r�a�b�o�w�s�k�i� �a�n�d� �A�g�g�e�n�,� �1�9�8�4�;� �H�o�f�f�m�a�n� �a�n�d� �W�a�t�e�r�s�,� �1�9�8�2�)�.� 

�L�a�w�r�e�n�c�e�,� �(�1�9�7�9�)�;� �M�c�C�a�u�l�l�e�y� �a�n�d� �N�a�t�t�e�r�,� �(�1�9�8�0�)�;� 

�M�y�e�r�s�,� �(�1�9�8�0�)� �h�a�v�e� �r�e�s�e�a�r�c�h�e�d� �t�h�e� �t�h�e�o�r�y� �o�f� �l�e�a�r�n�i�n�g� 

�s�t�y�l�e� �a�n�d� �i�t�s� �i�m�p�l�i�c�a�t�i�o�n�s� �t�o� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�.� 

�L�a�w�r�e�n�c�e� �(�1�9�7�9�)� �c�o�n�t�e�n�d�s� �t�h�a�t� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �c�a�n� �b�e� 

�i�d�e�n�t�i�f�i�e�d� �t�h�r�o�u�g�h� �t�h�e� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f� �t�h�e� �M�y�e�r�s�-
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�B�r�i�g�g�s� �T�y�p�e� �I�n�d�i�c�a�t�o�r�,� �a� �p�e�r�s�o�n�a�l�i�t�y� �i�n�d�i�c�a�t�o�r� �d�e�v�e�l�o�p�e�d� 

�b�y� �I�s�a�b�e�l� �B�r�i�g�g�s� �M�y�e�r�s� �a�n�d� �K�a�t�h�e�r�i�n�e� �B�r�i�g�g�s�.� �T�h�e� 

�a�p�p�l�i�c�a�t�i�o�n� �o�f� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �t�h�e�o�r�y� �w�i�t�h� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o� �t�e�c�h�n�o�l�o�g�y� �m�a�y� �o�f�f�e�r� �a�n� �i�m�p�r�o�v�e�m�e�n�t� �i�n� �l�e�a�r�n�e�r� 

�p�r�o�d�u�c�t�i�v�i�t�y�.� 

�I�n� �t�h�e� �r�e�v�i�e�w� �o�f� �r�e�l�a�t�e�d� �l�i�t�e�r�a�t�u�r�e�,� �t�h�e�r�e� �w�e�r�e� �n�o� 

�i�n�d�i�c�a�t�i�o�n�s� �w�h�i�c�h� �w�e�r�e� �d�e�f�i�n�i�t�i�v�e� �r�e�g�a�r�d�i�n�g� �t�h�e� �u�s�e� �o�f� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �t�e�c�h�n�o�l�o�g�y� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�s�e�q�u�e�n�c�i�n�g� �i�n� �r�e�l�a�t�i�o�n�s�h�i�p� �t�o� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �t�h�e�o�r�y�.� 

�T�h�i�s� �s�t�u�d�y� �i�s� �a�n� �a�t�t�e�m�p�t� �t�o� �a�d�d� �e�m�p�i�r�i�c�a�l� �e�v�i�d�e�n�c�e� �t�o� 

�t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �d�e�s�i�g�n�e�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�a�t�e�r�i�a�l� 

�w�i�t�h� �r�e�g�a�r�d� �t�o� �s�p�e�c�i�f�i�c� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �s�t�u�d�e�n�t�s�.



�C�h�a�p�t�e�r� �3� 

�R�E�S�E�A�R�C�H� �M�E�T�H�O�D�O�L�O�G�Y� 

�I�n�t�r�o�d�u�c�t�i�o�n� �t�o� �R�e�s�e�a�r�c�h� �M�e�t�h�o�d�o�l�o�g�y� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �s�t�u�d�y� �w�a�s� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�r�e� 

�i�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� 

�a�n�d� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �i�n� �r�e�l�a�t�i�o�n� �t�o� �s�t�u�d�e�n�t� 

�l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �a�n�d� �t�h�e� �m�e�t�h�o�d� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l� �w�i�t�h�i�n� �t�h�i�s� �p�a�r�t�i�c�u�l�a�r� �c�o�n�t�e�x�t� �o�f� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n�.� 

�I�n�t�e�r�a�c�t�i�v�e� �V�i�d�e�o� �P�r�o�g�r�a�m�s� 

�T�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �w�e�r�e� �d�e�v�e�l�o�p�e�d� �t�o� 

�i�n�s�t�r�u�c�t� �b�e�g�i�n�n�i�n�g� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �b�a�s�i�c� �c�o�n�c�e�p�t�s� �o�f� 

�o�f�f�s�e�t� �l�i�t�h�o�g�r�a�p�h�y� �a�n�d� �t�h�e� �p�a�r�t�s� �o�f� �a�n� �o�f�f�s�e�t� 

�l�i�t�h�o�g�r�a�p�h�i�c� �p�r�e�s�s�.� �T�w�o� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �w�e�r�e� 

�d�e�v�e�l�o�p�e�d� �w�i�t�h� �i�d�e�n�t�i�c�a�l� �v�i�d�e�o� �s�e�g�m�e�n�t�s�.� �T�h�e� �d�i�f�f�e�r�e�n�c�e� 

�b�e�t�w�e�e�n� �t�h�e� �t�w�o� �i�n�t�e�r�a�c�t�i�v�e� �p�r�o�g�r�a�m�s� �w�a�s� �h�o�w� �t�h�e� 

�s�e�q�u�e�n�c�e� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�g�m�e�n�t�s� �w�a�s� �c�o�n�t�r�o�l�l�e�d�.� 

�I�n� �T�r�e�a�t�m�e�n�t� �1� �(�P�r�o�g�r�a�m� �1�)� �(�s�e�e� �f�l�o�w�c�h�a�r�t� �i�n� 

�A�p�p�e�n�d�i�x� �A�)�,� �t�h�e� �d�e�s�i�g�n� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �w�a�s� �d�e�v�e�l�o�p�e�d� 

�a�n�d� �p�r�e�s�e�n�t�e�d� �b�a�s�e�d� �u�p�o�n� �t�h�e� �k�n�o�w�l�e�d�g�e�,� �e�x�p�e�r�i�e�n�c�e�,� �a�n�d� 

�l�o�g�i�c� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�o�r� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�e�r�.� 
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�W�i�t�h�i�n� �t�h�i�s� �s�y�s�t�e�m�,� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �f�o�l�l�o�w�e�d� �a� �l�i�n�e�a�r� 

�p�a�t�h�,� �c�o�n�t�r�o�l�l�e�d� �b�y� �t�h�e� �c�o�m�p�u�t�e�r�,� �t�h�r�o�u�g�h� �a� �b�a�s�i�c� 

�i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �t�h�e� �c�o�n�c�e�p�t� �o�f� �o�f�f�s�e�t� �l�i�t�h�o�g�r�a�p�h�y�,� 

�f�o�l�l�o�w�e�d� �b�y� �a� �g�e�n�e�r�a�l� �o�v�e�r�v�i�e�w� �o�f� �t�h�e� �o�f�f�s�e�t� �p�r�e�s�s�,� �t�o� 

�m�o�r�e� �s�p�e�c�i�f�i�c� �t�r�a�i�n�i�n�g� �o�n� �e�a�c�h� �u�n�i�t� �o�f� �t�h�e� �o�f�f�s�e�t� �p�r�e�s�s�,� 

�a�n�d� �f�i�n�a�l�l�y� �t�o� �a� �g�e�n�e�r�a�l� �r�e�v�i�e�w� �o�f� �t�h�e� �p�r�o�c�e�s�s�e�s� �(�s�e�e� 

�A�p�p�e�n�d�i�x� �D�)�.� �T�h�i�s� �a�p�p�r�o�a�c�h� �t�o� �i�n�s�t�r�u�c�t�i�o�n� �f�o�l�l�o�w�e�d� �t�h�e� 

�m�o�r�e� �t�r�a�d�i�t�i�o�n�a�l� �m�e�t�h�o�d� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�i�n�g�.� 

�E�a�c�h� �s�t�u�d�e�n�t� �b�e�g�a�n� �t�h�i�s� �p�r�o�g�r�a�m� �b�y� �f�o�l�l�o�w�i�n�g� �t�h�e� 

�p�r�o�c�e�d�u�r�e� �s�e�q�u�e�n�c�e� �(�s�e�e� �A�p�p�e�n�d�i�x� �E�)� �f�o�r� �a�c�t�i�v�a�t�i�n�g� �t�h�e� 

�i�n�t�e�r�a�c�t�i�v�e� �w�o�r�k� �s�t�a�t�i�o�n�.� �U�p�o�n� �a�c�t�i�v�a�t�i�o�n� �o�f� �t�h�e� 

�i�n�t�e�r�a�c�t�i�v�e� �c�o�m�p�u�t�e�r� �s�y�s�t�e�m�,� �t�h�e� �s�t�u�d�e�n�t� �w�a�s� �r�e�q�u�i�r�e�d� �t�o� 

�i�n�p�u�t� �h�i�s� �n�a�m�e� �a�n�d� �s�t�u�d�e�n�t� �n�u�m�b�e�r� �v�i�a� �t�h�e� �k�e�y�b�o�a�r�d� �o�f� 

�t�h�e� �c�o�m�p�u�t�e�r�.� �F�o�l�l�o�w�i�n�g� �t�h�i�s� �i�n�i�t�i�a�l� �p�e�r�s�o�n�a�l� �d�a�t�a� 

�i�n�p�u�t�,� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �c�o�m�p�u�t�e�r� �s�y�s�t�e�m� �w�o�u�l�d� 

�c�o�m�p�u�t�e� �a� �s�e�r�i�e�s� �o�f� �s�e�l�f�-�t�e�s�t�s� �a�n�d� �l�o�a�d� �s�e�v�e�r�a�l� �f�i�l�e�s� �t�o� 

�b�r�i�n�g� �t�h�e� �s�y�s�t�e�m� �i�n�t�o� �o�p�e�r�a�t�i�n�g� �o�r�d�e�r�.� �O�n�c�e� �t�h�e�s�e� �t�e�s�t�s� 

�w�e�r�e� �c�o�m�p�l�e�t�e�d�,� �a� �s�e�q�u�e�n�c�e� �o�f� �i�n�t�r�o�d�u�c�t�o�r�y� �r�e�m�a�r�k�s� 

�r�e�g�a�r�d�i�n�g� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �t�h�a�t� �w�a�s� �t�o� �f�o�l�l�o�w� �w�a�s� 

�p�r�e�s�e�n�t�e�d� �t�o� �t�h�e� �v�i�e�w�e�r�.� �I�m�m�e�d�i�a�t�e�l�y� �f�o�l�l�o�w�i�n�g� �t�h�e� 

�i�n�t�r�o�d�u�c�t�o�r�y� �r�e�m�a�r�k�s�,� �t�h�e� �v�i�e�w�e�r� �w�a�s� �i�n�s�t�r�u�c�t�e�d� �t�o� 

�r�e�c�o�r�d� �h�i�s� �n�a�m�e�,� �d�a�t�e� �o�f� �v�i�e�w�i�n�g�,� �p�r�o�g�r�a�m� �v�i�e�w�e�d� �(�#�1� �o�r� 

�#�2�)�,� �a�n�d� �s�t�a�r�t�i�n�g� �t�i�m�e� �o�n� �a� �f�o�r�m� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� 

�i�n�t�e�r�a�c�t�i�v�e� �w�o�r�k� �s�t�a�t�i�o�n�.� �U�p�o�n� �c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�i�s



�4�9� 

�a�c�t�i�v�i�t�y� �t�h�e� �v�i�e�w�e�r� �w�a�s� �i�n�f�o�r�m�e�d� �t�o� �p�r�o�c�e�e�d� �w�i�t�h� �t�h�e� 

�i�n�s�t�r�u�c�t�i�o�n� �b�y� �p�r�e�s�s�i�n�g� �t�h�e� �s�p�a�c�e� �b�a�r�.� 

�T�h�e� �s�t�a�n�d�a�r�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�c�e�d�u�r�e� �o�f� �p�r�o�g�r�a�m� �1� 

�w�a�s� �t�o�:� �(�1�)� �v�i�e�w� �a� �v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�g�m�e�n�t� �o�n� �t�h�e� 

�c�o�n�c�e�p�t� �o�r� �u�n�i�t� �o�f� �t�h�e� �o�f�f�s�e�t� �l�i�t�h�o�g�r�a�p�h�y�/�o�f�f�s�e�t� �p�r�e�s�s�;� 

�(�2�)� �t�a�k�e� �a� �q�u�i�z� �c�o�v�e�r�i�n�g� �t�h�e� �v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�s�e�g�m�e�n�t�;� �a�n�d� �(�3�)� �r�e�c�e�i�v�e� �r�e�m�e�d�i�a�l� �i�n�f�o�r�m�a�t�i�o�n�.� �W�h�e�n� �a� 

�c�o�r�r�e�c�t� �a�n�s�w�e�r� �t�o� �a� �q�u�i�z� �q�u�e�s�t�i�o�n� �w�a�s� �s�e�l�e�c�t�e�d�,� �t�h�e� 

�p�r�o�g�r�a�m� �w�o�u�l�d� �c�o�n�t�i�n�u�e� �w�i�t�h� �t�h�e� �n�e�x�t� �q�u�e�s�t�i�o�n� �i�n� �t�h�e� 

�q�u�i�z� �u�n�t�i�l� �a�l�l� �q�u�e�s�t�i�o�n�s� �h�a�d� �b�e�e�n� �a�n�s�w�e�r�e�d�.� �U�p�o�n� 

�c�o�m�p�l�e�t�i�n�g� �t�h�e� �q�u�i�z�,� �t�h�e� �v�i�e�w�e�r� �w�a�s� �p�o�s�i�t�i�v�e�l�y� 

�r�e�i�n�f�o�r�c�e�d� �a�n�d� �i�n�f�o�r�m�e�d� �a�s� �t�o� �w�h�a�t� �p�o�r�t�i�o�n� �o�f� 

�i�n�s�t�r�u�c�t�i�o�n� �w�a�s� �t�o� �f�o�l�l�o�w�.� �I�f� �a�n� �i�n�c�o�r�r�e�c�t� �a�n�s�w�e�r� �w�a�s� 

�s�e�l�e�c�t�e�d�,� �t�h�e� �p�r�o�g�r�a�m� �r�e�m�e�d�i�a�t�e�d� �t�h�e� �v�i�e�w�e�r� �e�i�t�h�e�r� �b�y� 

�e�x�p�l�a�i�n�i�n�g� �w�h�y� �h�i�s� �a�n�s�w�e�r� �w�a�s� �i�n�c�o�r�r�e�c�t� �o�r� �b�y� �p�r�o�v�i�d�i�n�g� 

�s�p�e�c�i�f�i�c� �v�i�d�e�o� �s�e�g�m�e�n�t�s� �a�d�d�r�e�s�s�i�n�g� �t�h�e� �q�u�e�s�t�i�o�n� �u�n�d�e�r� 

�c�o�n�s�i�d�e�r�a�t�i�o�n� �o�r� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �b�o�t�h� �i�n�f�o�r�m�a�t�i�o�n�a�l� 

�t�e�x�t� �a�n�d� �v�i�d�e�o� �s�e�g�m�e�n�t�.� �U�p�o�n� �c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�e� 

�r�e�m�e�d�i�a�t�i�o�n�,� �t�h�e� �p�r�o�g�r�a�m� �p�r�e�s�e�n�t�e�d� �t�h�e� �i�n�i�t�i�a�l� �q�u�e�s�t�i�o�n� 

�a�g�a�i�n� �a�n�d� �t�h�e� �v�i�e�w�e�r�s� �w�e�r�e� �r�e�q�u�i�r�e�d� �t�o� �s�e�l�e�c�t� �a�n� �a�n�s�v�w�e�r�.� 

�F�o�l�l�o�w�i�n�g� �t�h�e� �f�i�n�a�l� �r�e�v�i�e�w� �o�f� �t�h�e� �o�f�f�s�e�t� �p�r�e�s�s� �t�h�e� 

�p�r�o�g�r�a�m� �i�n�s�t�r�u�c�t�e�d� �t�h�e� �v�i�e�w�e�r� �t�o� �r�e�c�o�r�d� �h�i�s� �e�n�d�i�n�g� �t�i�m�e� 

�o�n� �t�h�e� �f�o�r�m� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �w�o�r�k� �s�t�a�t�i�o�n� �a�n�d� 

�t�h�e�n� �t�o� �a�s�k� �t�h�e� �i�n�s�t�r�u�c�t�o�r� �f�o�r� �t�h�e� �f�i�n�a�l� �e�x�a�m� �f�o�r�m�s�.



�5�0� 

�T�h�e� �s�t�u�d�e�n�t� �w�a�s� �t�h�e�n� �t�a�k�e�n� �t�o� �a�n� �e�x�a�m�i�n�a�t�i�o�n� �s�t�a�t�i�o�n� �a�n�d� 

�g�i�v�e�n� �t�h�e�  ��F�i�n�a�l� �E�x�a�m�i�n�a�t�i�o�n�"� �f�o�r�m� �(�s�e�e� �A�p�p�e�n�d�i�x� �C�)�.� 

�I�n�s�t�r�u�c�t�i�o�n� �r�e�g�a�r�d�i�n�g� �t�h�i�s� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �g�i�v�e�n� �a�n�d� �t�h�e� 

�s�t�u�d�e�n�t� �w�a�s� �l�e�f�t� �t�o� �c�o�m�p�l�e�t�e� �t�h�e� �i�n�s�t�r�u�m�e�n�t�.� �T�h�e� 

�s�t�u�d�e�n�t� �t�h�e�n� �r�e�t�u�r�n�e�d� �t�h�e� �c�o�m�p�l�e�t�e�d� �f�o�r�m� �t�o� �t�h�e� 

�i�n�s�t�r�u�c�t�o�r�.� �S�e�e� �A�p�p�e�n�d�i�x� �F� �f�o�r� �a� �d�e�t�a�i�l�e�d� �e�x�a�m�p�l�e� �o�f� �a� 

�l�e�s�s�o�n� �u�n�i�t�.� 

�T�r�e�a�t�m�e�n�t� �2� �(�P�r�o�g�r�a�m� �2�)� �w�a�s� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �(�s�e�e� 

�f�l�o�w�c�h�a�r�t� �i�n� �A�p�p�e�n�d�i�x� �B�)�.� �A�l�t�h�o�u�g�h� �t�h�e� �m�a�t�e�r�i�a�l� 

�p�r�e�s�e�n�t�e�d� �d�u�r�i�n�g� �t�h�e� �v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�g�m�e�n�t�s� �w�a�s� 

�i�d�e�n�t�i�c�a�l� �t�o� �P�r�o�g�r�a�m� �1�,� �t�h�e� �a�p�p�r�o�a�c�h� �o�f� �t�h�e� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n� �w�a�s� �d�i�s�t�i�n�c�t�l�y� �d�i�f�f�e�r�e�n�t�.� �T�h�i�s� 

�p�r�o�g�r�a�m� �w�a�s� �d�e�v�e�l�o�p�e�d� �t�o� �a�l�l�o�w� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�e�r� �t�o� 

�c�o�n�t�r�o�l� �t�h�e� �p�a�t�h� �a�n�d� �s�e�q�u�e�n�c�e� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�.� �T�h�e� 

�p�r�o�g�r�a�m� �f�o�r�c�e�d� �t�h�e� �l�e�a�r�n�e�r� �t�o� �m�a�k�e� �d�e�c�i�s�i�o�n�s� �c�o�n�c�e�r�n�i�n�g� 

�w�h�i�c�h� �o�f� �t�h�e� �s�e�v�e�n� �s�u�b�-�t�o�p�i�c�s� �t�o� �s�t�u�d�y�,� �a�n�d� �w�h�e�t�h�e�r� �t�o� 

�r�e�v�i�e�w� �v�a�r�i�o�u�s� �a�s�p�e�c�t�s� �o�f� �t�h�e� �s�u�b�-�t�o�p�i�c�s� �o�r� �t�o� �o�m�i�t� �t�h�e� 

�r�e�v�i�e�w�.� �T�h�e� �s�t�u�d�e�n�t� �m�a�d�e� �a� �d�e�c�i�s�i�o�n� �t�o� �t�a�k�e� �a� �q�u�i�z� �o�r� 

�s�t�u�d�y� �a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n�,� �o�m�i�t� �q�u�e�s�t�i�o�n�s� �i�n� �a� �q�u�i�z�,� 

�r�e�v�i�e�w� �q�u�e�s�t�i�o�n�s� �i�n� �a� �q�u�i�z�,� �c�h�o�o�s�e� �a�n�o�t�h�e�r� �l�e�s�s�o�n� �i�n� �t�h�e� 

�p�r�o�g�r�a�m�,� �o�r� �q�u�i�t� �a�n�d� �t�a�k�e� �t�h�e� �f�i�n�a�l� �e�x�a�m�i�n�a�t�i�o�n� �c�o�v�e�r�i�n�g� 

�t�h�e� �e�n�t�i�r�e� �o�f�f�s�e�t� �l�i�t�h�o�g�r�a�p�h�y� �l�e�s�s�o�n�.� �A�t� �v�i�r�t�u�a�l�l�y� 

�e�v�e�r�y� �a�v�a�i�l�a�b�l�e� �p�o�i�n�t� �i�n� �t�h�e� �p�r�o�g�r�a�m�,� �t�h�e� �l�e�a�r�n�e�r� �w�a�s� 

�g�i�v�e�n� �s�e�v�e�r�a�l� �o�p�t�i�o�n�s� �f�r�o�m� �w�h�i�c�h� �t�o� �c�h�o�o�s�e�.� �T�h�i�s� 

�a�l�l�o�w�e�d� �t�h�e� �l�e�a�r�n�e�r� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�i�c�h� �l�e�s�s�o�n� �t�o� �s�t�u�d�y�,



�S�i� 

�h�o�w� �m�u�c�h� �i�n�s�t�r�u�c�t�i�o�n� �t�o� �r�e�c�e�i�v�e� �o�n� �t�h�e� �t�o�p�i�c�,� �a�n�d� �w�h�e�n� 

�t�o� �s�t�a�r�t�,� �s�t�o�p�,� �o�r� �c�h�a�n�g�e� �d�i�r�e�c�t�i�o�n�s� �i�n� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�.� 

�I�n�i�t�i�a�l�l�y�,� �e�a�c�h� �s�t�u�d�e�n�t� �i�n� �p�r�o�g�r�a�m� �2� �a�c�t�i�v�a�t�e�d� �t�h�e� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �c�o�m�p�u�t�e�r� �s�y�s�t�e�m� �i�n� �t�h�e� �s�a�m�e� �m�a�n�n�e�r� �a�s� 

�s�t�u�d�e�n�t�s� �i�n� �p�r�o�g�r�a�m� �1�.� �I�n�i�t�i�a�l� �p�e�r�s�o�n�a�l� �d�a�t�a� �w�a�s� �i�n�p�u�t� 

�f�o�l�l�o�w�e�d� �b�y� �c�o�m�p�u�t�e�r�i�z�e�d� �s�e�l�f�-�t�e�s�t�s�.� �I�n�t�r�o�d�u�c�t�o�r�y� 

�s�t�a�t�e�m�e�n�t�s�,� �a�l�t�h�o�u�g�h� �s�o�m�e�w�h�a�t� �d�i�f�f�e�r�e�n�t� �i�n� �t�h�e� 

�i�n�f�o�r�m�a�t�i�o�n� �(�e�.�g�.�,� �i�n�f�o�r�m�i�n�g� �t�h�e� �s�t�u�d�e�n�t� �o�f� �h�i�s� �o�p�t�i�o�n� 

�t�o� �c�h�o�o�s�e� �a�n�y� �o�r�d�e�r� �o�f� �l�e�s�s�o�n� �s�e�q�u�e�n�c�e�)� �w�a�s� �p�r�e�s�e�n�t�e�d� 

�f�o�l�l�o�w�e�d� �b�y� �i�n�s�t�r�u�c�t�i�o�n�s� �t�o� �r�e�c�o�r�d� �h�i�s� �n�a�m�e�,� �d�a�t�e� �o�f� 

�v�i�e�w�i�n�g�,� �p�r�o�g�r�a�m� �v�i�e�w�e�d� �(�#�1� �o�r� �#�2�)� �a�n�d� �s�t�a�r�t�i�n�g� �t�i�m�e�.� 

�U�p�o�n� �c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�i�s� �d�a�t�a� �e�n�t�r�y�,� �t�h�e� �s�t�u�d�e�n�t� �w�a�s� 

�i�n�f�o�r�m�e�d� �t�o� �p�r�o�c�e�e�d� �w�i�t�h� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�,� �a�n�d� �a� �m�a�i�n� 

�m�e�n�u� �s�c�r�e�e�n� �a�p�p�e�a�r�e�d�,� �r�e�q�u�i�r�i�n�g� �t�h�e� �s�t�u�d�e�n�t� �t�o� �s�e�l�e�c�t� �a� 

�s�p�e�c�i�f�i�c� �l�e�s�s�o�n� �f�r�o�m� �w�h�i�c�h� �t�o� �r�e�c�e�i�v�e� �i�n�s�t�r�u�c�t�i�o�n� �(�S�e�e� 

�A�p�p�e�n�d�i�x� �G�)�.� 

�T�h�e� �m�a�i�n� �m�e�n�u� �s�c�r�e�e�n� �p�r�o�v�i�d�e�d� �e�i�g�h�t� �(�8�)� �c�h�o�i�c�e�s� �f�o�r� 

�e�a�c�h� �s�t�u�d�e�n�t�.� �U�p�o�n� �s�e�l�e�c�t�i�o�n� �o�f� �o�n�e� �o�f� �t�h�e�s�e� �e�i�g�h�t� 

�c�h�o�i�c�e�s�,� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �c�o�m�p�u�t�e�r� �s�y�s�t�e�m� �w�o�u�l�d� �a�c�c�e�s�s� 

�t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �l�e�s�s�o�n� �a�n�d� �p�r�e�s�e�n�t� �a� �p�r�i�m�a�r�y� �v�i�d�e�o� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�g�m�e�n�t�.� �A�f�t�e�r� �c�o�m�p�l�e�t�i�n�g� �t�h�e� �v�i�d�e�o� 

�s�e�g�m�e�n�t�,� �t�h�e� �v�i�e�w�e�r� �w�a�s� �g�i�v�e�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �c�h�o�i�c�e�s�:� 

�(�1�)� �r�e�v�i�e�w� �o�p�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �d�e�s�i�g�n�a�t�e�d� 

�l�e�s�s�o�n�;� �(�2�)� �t�a�k�e� �a� �q�u�i�z� �o�n� �t�h�e� �d�e�s�i�g�n�a�t�e�d� �l�e�s�s�o�n�;� �(�3�)
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�c�h�o�o�s�e� �a�n�o�t�h�e�r� �l�e�s�s�o�n�;� �a�n�d� �(�4�)� �q�u�i�t� �a�n�d� �t�a�k�e� �t�h�e� �f�i�n�a�l� 

�e�x�a�m�.� �C�h�o�i�c�e�s� �o�f� �o�p�t�i�o�n�s� �1�,� �3�,� �a�n�d� �4� �a�r�e� �s�e�l�f� 

�e�x�p�l�a�n�a�t�o�r�y�.� �I�f� �o�p�t�i�o�n� �2� �w�a�s� �c�h�o�s�e�n�,� �t�h�e� �v�i�e�w�e�r�s� �w�e�r�e� 

�p�r�e�s�e�n�t�e�d� �w�i�t�h� �a� �q�u�i�z� �o�n� �t�h�e� �d�e�s�i�g�n�a�t�e�d� �l�e�s�s�o�n�.� �I�f� �a� 

�c�o�r�r�e�c�t� �a�n�s�w�e�r� �t�o� �a� �q�u�i�z� �i�t�e�m� �w�a�s� �s�e�l�e�c�t�e�d�,� �t�h�e� �s�t�a�n�d�a�r�d� 

�c�o�r�r�e�c�t� �c�h�o�i�c�e� �o�p�t�i�o�n�s� �w�e�r�e�:� �(�1�)� �c�o�n�t�i�n�u�e� �w�i�t�h� �t�h�e� �q�u�i�z�;� 

�(�2�)� �r�e�v�i�e�w� �o�p�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �d�e�s�i�g�n�a�t�e�d� 

�l�e�s�s�o�n�;� �(�3�)� �c�h�o�o�s�e� �a�n�o�t�h�e�r� �l�e�s�s�o�n�;� �a�n�d� �(�4�)� �q�u�i�t� �a�n�d� �t�a�k�e� 

�t�h�e� �f�i�n�a�l� �e�x�a�m�.� �I�f� �a�n� �i�n�c�o�r�r�e�c�t� �a�n�s�w�e�r� �t�o� �a� �q�u�i�z� �i�t�e�m� 

�w�a�s� �s�e�l�e�c�t�e�d�,� �t�h�e� �s�t�a�n�d�a�r�d� �i�n�c�o�r�r�e�c�t� �c�h�o�i�c�e� �o�p�t�i�o�n�s� 

�w�e�r�e�:� �(�1�)� �r�e�v�i�e�w� �o�p�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�i�s� �t�o�p�i�c�;� �(�2�)� 

�r�e�-�t�r�y� �t�h�e� �q�u�e�s�t�i�o�n�;� �(�3�)� �c�o�n�t�i�n�u�e� �w�i�t�h� �t�h�e� �n�e�x�t� 

�q�u�e�s�t�i�o�n�;� �(�4�)� �c�h�o�o�s�e� �a�n�o�t�h�e�r� �l�e�s�s�o�n�;� �a�n�d� �(�5�)� �q�u�i�t� �a�n�d� 

�t�a�k�e� �t�h�e� �f�i�n�a�l� �e�x�a�m�.� �U�p�o�n� �c�o�m�p�l�e�t�i�o�n� �o�f� �a� �l�e�s�s�o�n� �t�h�e� 

�v�i�e�w�e�r�s� �w�e�r�e� �i�n�f�o�r�m�e�d� �a�n�d� �g�i�v�e�n� �o�p�t�i�o�n�s� �t�o�:� �(�1�)� �r�e�v�i�e�w� 

�o�p�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e� �l�e�s�s�o�n�;� �(�2�)� �c�h�o�o�s�e� �a�n�o�t�h�e�r� 

�l�e�s�s�o�n�;� �a�n�d� �(�3�)� �q�u�i�t� �a�n�d� �t�a�k�e� �t�h�e� �f�i�n�a�l� �e�x�a�m�.� �O�p�t�i�o�n�s� �1� 

�a�n�d� �3� �a�r�e� �s�e�l�f� �e�x�p�l�a�n�a�t�o�r�y�;� �o�p�t�i�o�n� �2� �w�o�u�l�d� �r�e�t�u�r�n� �t�h�e� 

�v�i�e�w�e�r� �t�o� �t�h�e� �m�a�i�n� �m�e�n�u�.� �|� 

�U�p�o�n� �s�e�l�e�c�t�i�o�n� �o�f� �o�p�t�i�o�n� �e�i�g�h�t� �(�8�)�,� �"�F�i�n�a�l� 

�E�x�a�m�i�n�a�t�i�o�n�"� �e�a�c�h� �v�i�e�w�e�r� �w�a�s� �i�n�f�o�r�m�e�d� �o�f� �t�h�e� 

�i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �t�h�i�s� �c�h�o�i�c�e� �a�n�d� �w�a�s� �t�h�e�n� �g�i�v�e�n� �t�h�e� 

�o�p�p�o�r�t�u�n�i�t�y� �t�o� �r�e�v�i�e�w� �a�n�o�t�h�e�r� �l�e�s�s�o�n� �o�r� �c�o�n�t�i�n�u�e� �w�i�t�h� 

�t�h�e� �f�i�n�a�l� �e�x�a�m�i�n�a�t�i�o�n�.� �I�f� �h�e� �d�e�c�i�d�e�d� �t�o� �s�e�l�e�c�t� �t�h�e
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�f�i�n�a�l� �e�x�a�m�i�n�a�t�i�o�n�,� �t�h�e� �v�i�e�w�e�r� �w�o�u�l�d� �b�e� �a�s�k�e�d� �t�o� �r�e�c�o�r�d� 

�h�i�s� �e�n�d�i�n�g� �t�i�m�e� �o�n� �t�h�e� �f�o�r�m� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� 

�w�o�r�k� �s�t�a�t�i�o�n�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �a�c�t�i�v�i�t�i�e�s� �w�o�u�l�d� �b�e� 

�i�d�e�n�t�i�c�a�l� �t�o� �t�h�o�s�e� �p�r�e�s�e�n�t�e�d� �t�o� �p�r�o�g�r�a�m� �1� �s�u�b�j�e�c�t�s�.� 

�S�e�e� �A�p�p�e�n�d�i�x� �F� �f�o�r� �a� �d�e�t�a�i�l�e�d� �e�x�a�m�p�l�e� �o�f� �a� �l�e�s�s�o�n� �u�n�i�t�.� 

�D�e�s�i�g�n� �o�f� �A�c�h�i�e�v�e�m�e�n�t� �T�e�s�t� 

�T�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �w�a�s� �b�a�s�e�d� 

�u�p�o�n� �c�o�n�t�e�n�t� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�.� �E�a�c�h� �s�e�c�t�i�o�n� 

�o�f� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �w�a�s� �t�i�m�e�d� �t�o� �d�e�t�e�r�m�i�n�e� 

�t�h�e� �a�m�o�u�n�t� �o�f� �e�l�a�p�s�e�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �t�i�m�e� �(�s�e�e� �A�p�p�e�n�d�i�x� 

�D�)�.� �B�a�s�e�d� �u�p�o�n� �t�h�i�s� �e�v�a�l�u�a�t�i�o�n�,� �a�n� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �w�a�s� 

�d�e�v�e�l�o�p�e�d� �t�o� �p�r�o�v�i�d�e� �a� �b�a�l�a�n�c�e�d� �r�a�t�i�o� �o�f� �t�e�s�t� �i�t�e�m�s� �t�o� 

�t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �t�i�m�e� �g�i�v�e�n� �t�o� �a� �s�p�e�c�i�f�i�c� �t�o�p�i�c� �i�n� �t�h�e� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�.� 

�F�o�r�m�a�t�i�v�e� �e�v�a�l�u�a�t�i�o�n� �p�r�o�c�e�d�u�r�e�s� �w�e�r�e� �c�o�n�d�u�c�t�e�d� �f�r�o�m� 

�M�a�r�c�h� �3�,� �1�9�8�6� �t�o� �M�a�r�c�h� �2�1�,� �1�9�8�6� �a�t� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� 

�I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� �t�o� �e�v�a�l�u�a�t�e� �t�h�e� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �i�n�s�t�r�u�m�e�n�t� �a�n�d� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�p�r�o�g�r�a�m� �c�o�n�t�e�n�t�.� �A� �t�h�r�e�e� �p�h�a�s�e� �a�p�p�r�o�a�c�h� �w�a�s� �i�m�p�l�e�m�e�n�t�e�d� 

�(�D�i�c�k� �a�n�d� �C�a�r�e�y�,� �1�9�8�4�)�.� �P�h�a�s�e� �o�n�e� �w�a�s� �a� �r�e�v�i�e�w� �o�f� �t�h�e� 

�c�u�r�r�e�n�c�y� �a�n�d� �a�c�c�u�r�a�c�y� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �b�y� �a� �s�u�b�j�e�c�t� 

�m�a�t�t�e�r� �s�p�e�c�i�a�l�i�s�t�.� �P�h�a�s�e� �t�w�o� �s�o�u�g�h�t� �d�i�r�e�c�t� �s�t�u�d�e�n�t� 

�i�n�p�u�t� �b�y� �a�  ��o�n�e�-�t�o�-�o�n�e �� �i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �p�r�o�g�r�a�m
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�d�e�s�i�g�n�e�r� �a�n�d� �t�h�r�e�e� �s�t�u�d�e�n�t� �p�a�r�t�i�c�i�p�a�n�t�s�.� �S�t�u�d�e�n�t� 

�p�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e� �s�e�l�e�c�t�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�i�r� �a�c�a�d�e�m�i�c� 

�a�c�h�i�e�v�e�m�e�n�t� �l�e�v�e�l� �(�h�i�g�h�,� �m�e�d�i�u�m�,� �a�n�d� �l�o�w�)� �i�n� �a� �G�r�a�p�h�i�c� 

�A�r�t�s� �I� �c�l�a�s�s� �a�t� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� 

�U�n�i�v�e�r�s�i�t�y�.� �P�h�a�s�e� �t�h�r�e�e� �s�o�u�g�h�t� �i�n�p�u�t� �f�r�o�m� �a� �s�a�m�p�l�e� �o�f� 

�t�e�n� �s�t�u�d�e�n�t�s� �r�a�n�d�o�m�l�y� �s�e�l�e�c�t�e�d� �f�r�o�m� �a� �G�r�a�p�h�i�c� �A�r�t�s� �I� 

�c�l�a�s�s�.� �T�h�e�y� �w�e�r�e� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� 

�c�h�a�n�g�e�s� �m�a�d�e� �a�f�t�e�r� �t�h�e�  ��o�n�e�-�t�o�-�o�n�e �� �e�v�a�l�u�a�t�i�o�n�,� �t�o� 

�d�e�t�e�r�m�i�n�e� �i�f� �l�e�a�r�n�e�r�s� �c�o�u�l�d� �u�s�e� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �w�i�t�h�o�u�t� 

�d�i�r�e�c�t� �i�n�t�e�r�a�c�t�i�o�n� �w�i�t�h� �t�h�e� �i�n�s�t�r�u�c�t�o�r�,� �a�n�d� �t�o� �v�a�l�i�d�a�t�e� 

�t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t�.� 

�F�o�l�l�o�w�i�n�g� �t�h�e� �c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�p�r�o�g�r�a�m�s�,� �t�h�e� �s�t�u�d�e�n�t� �p�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e� �g�i�v�e�n� �a�n� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �w�h�i�c�h� �t�e�s�t�e�d� �t�h�e�i�r� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� 

�c�o�n�c�e�p�t�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s�.� 

�T�h�e� �s�a�m�e� �4�1� �i�t�e�m� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �g�i�v�e�n� �t�o� �a�l�l� �s�t�u�d�e�n�t� 

�p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �t�h�i�s� �s�t�u�d�y�.� 

�A�c�h�i�e�v�e�m�e�n�t� �T�e�s�t� �R�e�v�i�s�i�o�n� 

�F�o�l�l�o�w�i�n�g� �t�h�e� �f�o�r�m�a�t�i�v�e� �e�v�a�l�u�a�t�i�o�n�,� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� 

�w�a�s� �a�n�a�l�y�z�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �i�t�s� �r�e�l�i�a�b�i�l�i�t�y�.� �S�t�a�t�i�s�t�i�c�a�l� 

�m�e�a�s�u�r�e�s� �w�e�r�e� �u�s�e�d� �t�o� �e�x�a�m�i�n�e� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �(�K�u�d�e�r�-� 

�R�i�c�h�a�r�d�s�o�n� �#�2�0� �r�e�l�i�a�b�i�l�i�t�y� �e�s�t�i�m�a�t�e�)� �i�n�d�i�c�a�t�i�n�g� �a� �l�o�w� 

�r�e�l�i�a�b�i�l�i�t�y� �o�f� �.�5�7�.� �B�a�s�e�d� �u�p�o�n� �t�h�e�s�e� �f�i�n�d�i�n�g�s� �t�h�e
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�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �u�n�d�e�r�w�e�n�t� �m�a�j�o�r� �r�e�v�i�s�i�o�n�s� �t�o� �i�m�p�r�o�v�e� 

�i�t�s� �r�e�l�i�a�b�i�l�i�t�y�.� �R�e�v�i�s�i�o�n�s� �w�e�r�e� �a�s� �f�o�l�l�o�w�s�:� 

�1�.� �E�l�e�v�e�n� �(�1�1�)� �t�e�s�t� �i�t�e�m�s� �w�e�r�e� �r�e�w�o�r�d�e�d� �t�o� �f�a�c�i�l�i�t�a�t�e� 

�a� �c�l�e�a�r�e�r� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�s�;� 

�2�.� �F�o�u�r�t�e�e�n� �(�1�4�)� �t�e�s�t� �i�t�e�m�s� �w�e�r�e� �r�e�m�o�v�e�d� �t�o� �a�l�l�e�v�i�a�t�e� 

�r�e�d�u�n�d�a�n�c�y�;� 

�3�.� �F�o�u�r� �(�4�)� �t�e�s�t� �i�t�e�m�s� �w�e�r�e� �a�d�d�e�d�;� �a�n�d� 

�4�,� �T�h�e� �f�o�r�m�a�t� �w�a�s� �c�h�a�n�g�e�d� �f�r�o�m� �a�l�p�h�a�b�e�t�i�c�a�l� �t�o� 

�n�u�m�e�r�i�c�a�l� �c�o�d�i�n�g� �t�o� �c�o�n�f�o�r�m� �w�i�t�h� �t�e�s�t� �a�n�s�w�e�r� �f�o�r�m�s�.� 

�(�S�e�e� �A�p�p�e�n�d�i�x� �C�)� 

�U�p�o�n� �c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �r�e�v�i�s�i�o�n�s�,� 

�a�n�o�t�h�e�r� �s�m�a�l�l� �g�r�o�u�p� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f� �t�h�e� �t�e�s�t� �w�a�s� �d�o�n�e� 

�t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �r�e�l�i�a�b�i�l�i�t�y�.� �F�i�f�t�e�e�n� �(�1�5�)� �p�a�r�t�i�c�i�p�a�n�t�s� 

�v�i�e�w�e�d� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �1�)� �a�n�d� 

�w�e�r�e� �t�h�e�n� �a�d�m�i�n�i�s�t�e�r�e�d� �t�h�e� �r�e�v�i�s�e�d� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t�.� 

�A�p�p�l�i�c�a�t�i�o�n� �o�f� �t�h�e� �K�u�d�e�r�-�R�i�c�h�a�r�d�s�o�n� �#�2�0� �r�e�l�i�a�b�i�l�i�t�y� 

�e�s�t�i�m�a�t�e� �y�i�e�l�d�e�d� �a� �c�o�e�f�f�i�c�i�e�n�t� �o�f� �.�8�3�.� �T�h�e� �t�e�s�t� �w�a�s� 

�t�h�e�n� �b�e�l�i�e�v�e�d� �t�o� �b�e� �a�c�c�e�p�t�a�b�l�e�.� 

�L�e�a�r�n�i�n�g� �S�t�y�l�e� �M�e�a�s�u�r�e�m�e�n�t� 

�T�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �t�h�e� �s�t�u�d�e�n�t� �p�a�r�t�i�c�i�p�a�n�t�s� 

�w�e�r�e� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e�i�r� �s�c�o�r�e�s� �o�n� �t�h�e� �"�M�y�e�r�s�-�B�r�i�g�g�s� 

�T�y�p�e� �I�n�d�i�c�a�t�o�r�"�.� �T�h�i�s� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �s�e�l�e�c�t�e�d� �f�o�r� �i�t�s� 

�s�u�b�s�t�a�n�t�i�v�e� �t�h�e�o�r�e�t�i�c�a�l� �a�n�d� �e�m�p�i�r�i�c�a�l� �b�a�s�e� �(�a�s� �r�e�l�a�t�e�d



�5�6� 

�t�o� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �p�r�e�f�e�r�e�n�c�e�s�)�,� �i�t�s� �a�v�a�i�l�a�b�i�l�i�t�y�,� �a�n�d� 

�i�t�s� �e�a�s�e� �o�f� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �a�n�d� �s�c�o�r�i�n�g�.� �S�t�u�d�e�n�t�s� �w�e�r�e� 

�c�l�a�s�s�i�f�i�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �c�a�t�e�g�o�r�y� �o�f� 

�t�h�e� �t�e�s�t� �b�a�s�e�d� �o�n� �t�h�e� �t�h�e�o�r�y� �o�f� �M�y�e�r�s� �(�1�9�6�2�)�;� �L�a�w�r�e�n�c�e� 

�(�1�9�8�2�)�;� �a�n�d� �M�c�C�a�u�l�l�e�y� �a�n�d� �N�a�t�t�e�r� �(�1�9�8�1�)�.� 

�T�h�e� �f�o�r�m� �u�s�e�d� �(�F�o�r�m� �G�)� �c�o�n�s�i�s�t�e�d� �o�f� �1�2�6� �i�t�e�m�s� �w�h�i�c�h� 

�c�l�a�s�s�i�f�i�e�d� �i�n�d�i�v�i�d�u�a�l�s� �a�l�o�n�g� �f�o�u�r� �i�n�d�e�p�e�n�d�e�n�t� �d�i�m�e�n�s�i�o�n�s� 

�o�f� �p�e�r�s�o�n�a�l�i�t�y�.� �E�a�c�h� �d�i�m�e�n�s�i�o�n� �h�a�s� �t�w�o� �d�i�c�h�o�t�o�m�o�u�s� 

�p�o�s�i�t�i�o�n�s�,� �w�i�t�h� �o�n�l�y� �o�n�e� �p�o�s�i�t�i�o�n� �f�r�o�m� �e�a�c�h� �d�i�m�e�n�s�i�o�n� 

�a�s�s�i�g�n�e�d� �t�o� �a�n�y� �o�n�e� �i�n�d�i�v�i�d�u�a�l�.� �O�f� �t�h�e� �f�o�u�r� �d�i�m�e�n�s�i�o�n�s� 

�t�h�e� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �t�h�a�t� �a�p�p�l�i�e�s� �t�o� �t�h�e� �c�o�n�c�e�p�t� �o�f� 

�l�e�a�r�n�i�n�g� �s�t�y�l�e� �i�s� �t�h�e�  ��S�e�n�s�i�n�g�  ��-� �I�n�t�u�i�t�i�v�e�"� �d�i�m�e�n�s�i�o�n�.� 

�O�n� �t�h�i�s� �d�i�m�e�n�s�i�o�n�,� �d�a�t�a� �a�r�e� �c�o�l�l�e�c�t�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �h�o�w� 

�i�n�d�i�v�i�d�u�a�l�s� �p�r�e�f�e�r� �t�o� �c�o�l�l�e�c�t� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e�i�r� 

�e�n�v�i�r�o�n�m�e�n�t�s� �(�W�i�l�l�i�s�,� �1�9�8�4�)�.� 

�S�e�n�s�i�n�g� �r�e�f�e�r�s� �t�o� �t�h�e� �m�e�t�h�o�d� �o�f� �i�n�f�o�r�m�a�t�i�o�n� 

�c�o�l�l�e�c�t�i�o�n� �b�a�s�e�d� �o�n� �t�h�e� �e�m�p�i�r�i�c�a�l� �u�s�e� �o�f� �t�h�e� �f�i�v�e� �s�e�n�s�e�s� 

�a�n�d� �t�h�e�r�e�f�o�r�e� �t�e�n�d�s� �t�o� �r�e�l�y� �u�p�o�n� �a� �d�i�r�e�c�t�,� �d�e�t�a�i�l�e�d�,� 

�s�t�e�p�-�b�y�-�s�t�e�p� �a�p�p�r�o�a�c�h� �t�o� �l�e�a�r�n�i�n�g�.� �O�n� �t�h�e� �o�p�p�o�s�i�t�e� �e�n�d� 

�o�f� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �c�a�t�e�g�o�r�y� �i�s� �t�h�e� �i�n�t�u�i�t�i�v�e� 

�l�e�a�r�n�e�r�.� �T�h�e� �i�n�t�u�i�t�i�v�e� �l�e�a�r�n�e�r� �g�a�t�h�e�r�s� �i�n�f�o�r�m�a�t�i�o�n� 

�r�e�g�a�r�d�i�n�g� �t�h�e� �e�v�e�n�t�s� �a�n�d� �a�s�p�e�c�t�s� �o�f� �h�i�s�/�h�e�r� �e�n�v�i�r�o�n�m�e�n�t� 

�i�n� �a� �d�i�s�t�i�n�c�t�i�v�e�l�y� �d�i�f�f�e�r�e�n�t� �w�a�y�.� �T�h�e� �i�n�t�u�i�t�i�v�e� �l�e�a�r�n�e�r� 

�w�i�l�l� �p�e�r�c�e�i�v�e� �t�h�i�n�g�s� �o�n� �a� �m�o�r�e� �g�l�o�b�a�l� �s�c�a�l�e� �a�n�d� �d�e�r�i�v�e
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�i�n�s�i�g�h�t�s� �a�n�d� �p�o�s�s�i�b�i�l�i�t�i�e�s� �f�r�o�m� �t�h�e� �d�a�t�a� �c�o�l�l�e�c�t�e�d� 

�(�L�a�w�r�e�n�c�e�,� �1�9�8�2�)�.� 

�T�o� �b�e� �c�l�a�s�s�i�f�i�e�d� �a�s� �a� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�,� �a� 

�r�e�s�p�o�n�d�e�n�t� �m�u�s�t� �s�c�o�r�e� �h�i�g�h�e�r� �o�n� �t�h�e� �s�e�n�s�i�n�g� �s�c�a�l�e� �t�h�a�n� 

�o�n� �t�h�e� �i�n�t�u�i�t�i�v�e� �s�c�a�l�e�.� �T�h�e� �o�p�p�o�s�i�t�e� �r�e�s�u�l�t� 

�(�c�l�a�s�s�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �i�n�t�u�i�t�i�v�e� �t�y�p�e�)�,� �w�o�u�l�d� �o�c�c�u�r� �w�h�e�n� 

�t�h�e� �r�e�s�p�o�n�d�e�n�t� �s�c�o�r�e�d� �h�i�g�h�e�r� �o�n� �t�h�e� �i�n�t�u�i�t�i�v�e� �s�c�a�l�e� �t�h�a�n� 

�o�n� �t�h�e� �s�e�n�s�i�n�g� �s�c�a�l�e�.� �T�h�e� �s�e�n�s�i�n�g� �s�c�a�l�e� �r�a�n�g�e�s� �f�r�o�m� �1� 

�t�o� �5�7� �w�h�i�l�e� �t�h�e� �i�n�t�u�i�t�i�v�e� �s�c�a�l�e� �r�a�n�g�e�s� �f�r�o�m� �1� �t�o� �4�9�.� 

�T�h�e� �i�n�d�i�c�a�t�o�r� �w�a�s� �d�e�s�i�g�n�e�d� �s�o� �t�h�a�t� �a� �z�e�r�o� �(�0�)� �s�c�o�r�e� �i�s� 

�n�o�t� �p�o�s�s�i�b�l�e�.� �T�h�e� �"�S�e�n�s�i�n�g�  ��-�I�n�t�u�i�t�i�v�e�"� �i�n�d�e�x� �o�f� �t�h�e� 

 ��M�y�e�r�s�-�B�r�i�g�g�s� �T�y�p�e� �I�n�d�i�c�a�t�o�r�"� �h�a�s� �a� �t�o�t�a�l� �o�f� �4�0� �i�t�e�m�s�:� 

�2�4� �p�e�r�t�a�i�n� �t�o� �s�e�n�s�i�n�g� �t�y�p�e� �a�c�t�i�v�i�t�i�e�s�,� �w�h�i�l�e� �1�6� �i�t�e�m�s� 

�p�e�r�t�a�i�n� �t�o� �i�n�t�u�i�t�i�v�e� �a�c�t�i�v�i�t�i�e�s�.� �R�e�l�i�a�b�i�l�i�t�y� 

�c�o�e�f�f�i�c�i�e�n�t�s� �o�n� �t�h�i�s� �p�o�r�t�i�o�n� �o�f� �t�h�e� �i�n�d�i�c�a�t�o�r� �r�a�n�g�e� 

�b�e�t�w�e�e�n� �.�7�5� �a�n�d� �.�8�7� �(�M�y�e�r�s�,� �1�9�6�2�;� �S�t�r�i�c�k�e�r� �a�n�d� �R�o�s�s�,� 

�1�9�6�3�)�.� �N�o�t� �a�l�l� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �r�e�c�o�r�d�e�d� �o�n� �t�h�e� �M�B�T�I� 

�i�n�d�i�c�a�t�e� �a� �d�e�f�i�n�i�t�i�v�e� �p�r�e�f�e�r�e�n�c�e� �o�f� �a� �p�e�r�s�o�n�a�l�i�t�y� 

�t�r�a�i�t�.� �B�r�i�g�g�s� �(�1�9�6�2�)� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�o�s�e� �i�n�d�i�v�i�d�u�a�l�s� 

�w�h�o� �s�c�o�r�e� �b�e�l�o�w� �n�i�n�e� �o�n� �t�h�e� �r�e�p�o�r�t� �f�o�r�m� �o�f� �t�h�e� �M�B�T�I� �m�a�y� 

�n�o�t� �h�a�v�e� �a� �c�l�e�a�r� �d�i�s�t�i�n�c�t�i�o�n� �o�f� �p�r�e�f�e�r�e�n�c�e� �w�i�t�h�i�n� �t�h�a�t� 

�p�a�r�t�i�c�u�l�a�r� �d�i�m�e�n�s�i�o�n� �o�f� �t�h�e�i�r� �p�e�r�s�o�n�a�l�i�t�y�.� �T�h�e� �m�a�j�o�r�i�t�y� 

�o�f� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �t�h�i�s� �s�t�u�d�y� �i�n�d�i�c�a�t�e�d� �a� �s�t�r�o�n�g� �|� 

�p�r�e�f�e�r�e�n�c�e� �i�n� �t�h�e�i�r� �l�e�a�r�n�i�n�g� �s�t�y�l�e�.� �O�f� �t�h�e� �3�0
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�p�a�r�t�i�c�i�p�a�n�t�s� �c�l�a�s�s�i�f�i�e�d� �a�s� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s�,� �2�7� 

�(�9�0�%�)� �w�e�r�e� �d�e�f�i�n�i�t�i�v�e� �i�n� �t�h�e�i�r� �p�r�e�f�e�r�e�n�c�e�s� �w�h�i�l�e� �3� �(�1�0�%�)� 

�w�e�r�e� �n�o�t�.� �O�f� �t�h�e� �3�0� �p�a�r�t�i�c�i�p�a�n�t�s� �c�l�a�s�s�i�f�i�e�d� �a�s� 

�i�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r�s� �2�2� �(�7�3�%�)� �w�e�r�e� �d�e�f�i�n�i�t�i�v�e� �i�n� 

�t�h�e�i�r� �p�r�e�f�e�r�e�n�c�e�s� �w�h�i�l�e� �8� �(�2�7�%�)� �w�e�r�e� �n�o�t�.� �A�l�t�h�o�u�g�h� �o�n�l�y� 

�t�h�e� �s�e�n�s�i�n�g� �-� �i�n�t�u�i�t�i�v�e� �p�o�r�t�i�o�n� �o�f� �t�h�e� �i�n�d�i�c�a�t�o�r� �w�a�s� 

�a�n�a�l�y�z�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�,� �t�h�e� �c�o�m�p�l�e�t�e� �" ��M�y�e�r�s�-�B�r�i�g�g�s� �T�y�p�e� 

�I�n�d�i�c�a�t�o�r �� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d�,� �s�c�o�r�e�d� �a�n�d� �e�x�p�l�a�i�n�e�d� �t�o� 

�b�e�n�e�f�i�t� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e�i�r� 

�p�e�r�s�o�n�a�l�i�t�y� �t�y�p�e�s�.� �P�a�r�t�i�c�i�p�a�n�t�s� �r�e�v�i�e�w�e�d� �t�h�e� �a�n�a�l�y�s�i�s� 

�o�f� �t�h�e�i�r� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� �o�n� �t�h�e� �M�B�T�I� �a�n�d� �w�e�r�e� �a�s�k�e�d� �t�o� 

�r�e�p�o�r�t� �a�n�y� �d�i�f�f�e�r�e�n�c�e�s� �t�h�e�y� �p�e�r�c�e�i�v�e�d� �f�r�o�m� �t�h�e�i�r� �o�w�n� 

�p�e�r�c�e�p�t�i�o�n�s� �o�f� �t�h�e�i�r� �p�e�r�s�o�n�a�l�i�t�y� �a�n�d� �t�h�e� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s� 

�m�a�d�e� �b�y� �t�h�e� �M�B�T�I�.� 

�T�a�s�k� �C�o�m�p�l�e�t�i�o�n� �R�a�t�e�s� 

�T�h�e� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �f�o�r� �t�h�e� �t�w�o� �i�n�t�e�r�a�c�t�i�v�e� 

�p�r�o�g�r�a�m�s� �w�e�r�e� �t�i�m�e�d� �t�o� �j�u�d�g�e� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �a�m�o�u�n�t�s� 

�o�f� �t�i�m�e� �i�t� �t�o�o�k� �s�t�u�d�e�n�t�s� �t�o� �f�i�n�i�s�h� �t�h�e�m�.� �A�t� �t�h�e� 

�b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�s�s�i�o�n� �t�h�e� �s�t�u�d�e�n�t� 

�p�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e� �i�n�s�t�r�u�c�t�e�d� �b�y� �t�h�e� �p�r�o�g�r�a�m� �t�o� �l�o�g� �t�h�e�i�r� 

 ��b�e�g�i�n�n�i�n�g �� �t�i�m�e� �o�n� �a� �r�e�p�o�r�t�i�n�g� �f�o�r�m� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� 

�l�e�a�r�n�i�n�g� �s�t�a�t�i�o�n�.� �A�s� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�e�r�s� �c�o�n�c�l�u�d�e�d� 

�t�h�e�i�r� �t�r�a�i�n�i�n�g�,� �t�h�e�y� �w�e�r�e� �a�g�a�i�n� �i�n�s�t�r�u�c�t�e�d� �t�o� �l�o�g� �t�h�e�i�r
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 ��e�n�d�i�n�g �� �t�i�m�e� �o�n� �t�h�e� �r�e�p�o�r�t�i�n�g� �f�o�r�m�.� �A� �d�i�g�i�t�a�l� �c�l�o�c�k� 

�w�a�s� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �c�o�m�p�u�t�e�r� �m�o�n�i�t�o�r� �f�o�r� �a� �s�t�a�n�d�a�r�d�i�z�e�d� 

�f�o�r�m� �o�f� �t�i�m�e� �m�e�a�s�u�r�e�m�e�n�t�.� �T�o�t�a�l� �e�l�a�p�s�e�d� �t�i�m�e� �w�a�s� 

�c�o�m�p�u�t�e�d� �f�o�r� �e�a�c�h� �s�u�b�j�e�c�t�.� 

�E�x�p�e�r�i�m�e�n�t�a�l� �W�o�r�k� �S�t�a�t�i�o�n� 

�P�r�i�o�r� �t�o� �t�h�e� �t�r�e�a�t�m�e�n�t�,� �a�n� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�l�e�a�r�n�i�n�g� �s�t�a�t�i�o�n� �w�a�s� �c�o�n�s�t�r�u�c�t�e�d� �i�n� �t�h�e� �g�r�a�p�h�i�c� �a�r�t�s� 

�l�a�b�o�r�a�t�o�r�y� �a�t� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� 

�U�n�i�v�e�r�s�i�t�y�.� �T�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �l�e�a�r�n�i�n�g� �s�t�a�t�i�o�n� 

�c�o�n�s�i�s�t�e�d� �o�f�:� 

�1�.� �A�p�p�l�e� �I�I� �P�l�u�s� �6�4�k� �M�i�c�r�o�c�o�m�p�u�t�e�r� 

�1� �A�p�p�l�e� �5� �1�/�4� �i�n�c�h� �D�i�s�k� �D�r�i�v�e� 

�A�m�d�e�k� �C�o�l�o�r� �M�o�n�i�t�o�r� 

�S�o�n�y� �S�L�O�-�3�2�5� �B�e�t�a� �I� �v�i�d�e�o�t�a�p�e� �r�e�c�o�r�d�e�r� 

�H�e�a�d�p�h�o�n�e�s� 

�o�
O�

 
�a�o

� 
�f�f�,�

 
�W

� 
�N�W

� 

�B�C�D� �I�n�t�e�r�f�a�c�e� �C�a�r�d� 

�T�h�e� �p�r�o�c�e�d�u�r�e�s� �f�o�r� �a�c�t�i�v�a�t�i�n�g� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�s�y�s�t�e�m� �w�e�r�e� �p�o�s�t�e�d� �o�n� �a�n� �e�l�e�v�a�t�e�d� �v�i�e�w�i�n�g� �s�t�a�n�d� �a�t� �t�h�e� 

�l�e�a�r�n�i�n�g� �s�t�a�t�i�o�n� �(�S�e�e� �A�p�p�e�n�d�i�x� �E�)�.� �S�t�u�d�e�n�t�s� �w�e�r�e� 

�a�s�s�i�g�n�e�d� �o�n�e� �o�f� �t�w�o� �o�f�f�s�e�t� �p�r�e�s�s� �p�r�o�g�r�a�m�s� �t�o� �u�s�e� �d�u�r�i�n�g� 

�t�h�e� �e�x�p�e�r�i�m�e�n�t� �(�P�r�o�g�r�a�m� �1� �o�r� �P�r�o�g�r�a�m� �2�)�.� �T�h�e� �t�w�o� 

�p�r�o�g�r�a�m�s� �(�5� �1�/�4� �i�n�c�h� �c�o�m�p�u�t�e�r� �d�i�s�k�e�t�t�e�s�)� �w�e�r�e� �c�l�e�a�r�l�y� 

�d�i�s�p�l�a�y�e�d� �a�n�d� �m�a�r�k�e�d� �a�t� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�a�t�i�o�n�.� �T�h�e� �v�i�d�e�o
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�c�a�s�s�e�t�t�e� �u�s�e�d� �i�n� �t�h�e� �e�x�p�e�r�i�m�e�n�t� �(�O�f�f�s�e�t� �P�r�e�s�s� �V�i�d�e�o�)� �w�a�s� 

�c�l�e�a�r�l�y� �m�a�r�k�e�d� �a�n�d� �a�t�t�a�c�h�e�d� �t�o� �t�h�e� �v�i�d�e�o� �t�a�p�e� �r�e�c�o�r�d�e�r�.� 

�S�t�u�d�e�n�t�s� �w�e�r�e� �a�s�s�i�g�n�e�d� �s�p�e�c�i�f�i�c� �t�i�m�e�s� �t�o� �v�i�e�w� �t�h�e� 

�i�n�s�t�r�u�c�t�i�o�n� �a�n�d� �g�i�v�e�n� �i�n�t�r�o�d�u�c�t�o�r�y� �r�e�m�a�r�k�s� �o�n� �t�h�e� 

�l�o�c�a�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�o�u�s� �p�i�e�c�e�s� �o�f� �e�q�u�i�p�m�e�n�t� �a�n�d� 

�m�a�t�e�r�i�a�l�s� �a�t� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�a�t�i�o�n�.� 

�U�p�o�n� �a�c�t�i�v�a�t�i�o�n� �o�f� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�a�t�i�o�n� �t�h�e� �s�t�u�d�e�n�t� 

�p�a�r�t�i�c�i�p�a�n�t�s� �f�o�l�l�o�w�e�d� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�s� �o�f� �t�h�e� �p�r�o�g�r�a�m�.� 

�T�h�e�r�e� �w�a�s� �n�o� �i�n�s�t�r�u�c�t�o�r� �i�n�v�o�l�v�e�m�e�n�t� �u�n�l�e�s�s� �t�h�e� �c�o�m�p�u�t�e�r� 

�s�y�s�t�e�m� �m�a�l�f�u�n�c�t�i�o�n�e�d�.� �A�t� �t�h�e� �c�o�n�c�l�u�s�i�o�n� �o�f� �e�a�c�h� 

�i�n�t�e�r�a�c�t�i�v�e� �p�r�o�g�r�a�m� �t�h�e� �l�e�a�r�n�e�r�s� �w�e�r�e� �i�n�s�t�r�u�c�t�e�d� �t�o� �a�s�k� 

�f�o�r� �t�h�e� �f�i�n�a�l� �e�x�a�m�i�n�a�t�i�o�n� �f�o�r�m�s�.� 

�E�x�p�e�r�i�m�e�n�t�a�l� �D�e�s�i�g�n� 

�T�w�o� �2� �X� �2� �f�a�c�t�o�r�i�a�l� �a�n�a�l�y�s�e�s� �o�f� �v�a�r�i�a�n�c�e� �w�e�r�e� 

�u�t�i�l�i�z�e�d� �t�o� �t�e�s�t� �t�h�e� �6� �h�y�p�o�t�h�e�s�e�s�:� 

�A� �2�X� �2� �f�a�c�t�o�r�i�a�l� �a�n�a�l�y�s�i�s� �w�a�s� �c�o�n�d�u�c�t�e�d� �o�n� �t�h�e� 

�h�y�p�o�t�h�e�s�e�s� �r�e�l�a�t�i�n�g� �t�o� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s�.� 

�H�o� �1�:� �T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �o�f� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� 

�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� 

�v�e�r�s�u�s� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�.
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�H�o� �2�:� �T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �o�f�  ��S�e�n�s�i�n�g �� �t�y�p�e� 

�l�e�a�r�n�e�r�s� �v�e�r�s�u�s�  ��I�n�t�u�i�t�i�v�e �� �t�y�p�e� �l�e�a�r�n�e�r�s�.� 

�H�o� �3�:� �T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �i�n�t�e�r�a�c�t�i�o�n� �o�f� �l�e�a�r�n�i�n�g� 

�s�t�y�l�e�s� �a�n�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �t�y�p�e� �o�n� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s�.� 

�A� �2�X� �2� �f�a�c�t�o�r�i�a�l� �a�n�a�l�y�s�i�s� �w�a�s� �c�o�n�d�u�c�t�e�d� �o�n� �t�h�e� 

�h�y�p�o�t�h�e�s�e�s� �r�e�l�a�t�i�n�g� �t�o� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s�.� 

�H�o� �4�:� �T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� 

�t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �o�f� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �v�e�r�s�u�s� 

�s�u�b�j�e�c�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� 

�p�r�o�g�r�a�m�.� 

�H�o� �5�:� �T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� 

�t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �o�f�  ��S�e�n�s�i�n�g �� �t�y�p�e� �l�e�a�r�n�e�r�s� 

�v�e�r�s�u�s� �"�I�n�t�u�i�t�i�v�e�"� �t�y�p�e� �l�e�a�r�n�e�r�s�.� 

�H�o� �6�:� �T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �i�n�t�e�r�a�c�t�i�o�n� �o�f� �l�e�a�r�n�i�n�g� 

�s�t�y�l�e�s� �a�n�d� �i�n�t�e�r�a�c�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �t�y�p�e� �o�n� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s�.� 

�I�n� �t�h�e� �e�v�e�n�t� �o�f� �a�n� �i�n�t�e�r�a�c�t�i�o�n�,� �f�o�u�r� �a�d�d�i�t�i�o�n�a�l� 

�h�y�p�o�t�h�e�s�e�s� �w�o�u�l�d� �b�e� �e�x�a�m�i�n�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �s�i�m�p�l�e� 

�e�f�f�e�c�t�s� �o�n� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s�:� 

�H�o� �7�:� �T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �a�c�h�i�e�v�e�m�e�n�t� 

�t�e�s�t� �s�c�o�r�e�s� �i�n� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e



�H�o� �8�:� 

�H�o� �9�:� 

�H�o� �1�0�:� 

�6�2� 

�v�i�d�e�o� �p�r�o�g�r�a�m� �b�e�t�w�e�e�n� �"�S�e�n�s�i�n�g�"� �a�n�d�  ��I�n�t�u�i�t�i�v�e �� 

�l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.� 

�T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �a�c�h�i�e�v�e�m�e�n�t� 

�t�e�s�t� �s�c�o�r�e�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o� �p�r�o�g�r�a�m� �b�e�t�w�e�e�n� �"�S�e�n�s�i�n�g�"� �a�n�d�  ��I�n�t�u�i�t�i�v�e �� 

�l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.� 

�T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �a�c�h�i�e�v�e�m�e�n�t� 

�t�e�s�t� �s�c�o�r�e�s� �b�e�t�w�e�e�n� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�n�d� �t�h�e� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�m�o�n�g� �t�h�e� 

 ��S�e�n�s�i�n�g �� �t�y�p�e� �l�e�a�r�n�e�r�s�.� 

�T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �a�c�h�i�e�v�e�m�e�n�t� 

�t�e�s�t� �s�c�o�r�e�s� �b�e�t�w�e�e�n� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�n�d� �t�h�e� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�m�o�n�g� �t�h�e� 

 ��I�n�t�u�i�t�i�v�e �� �t�y�p�e� �l�e�a�r�n�e�r�s�.� 

�I�n� �t�h�e� �e�v�e�n�t� �o�f� �a�n� �i�n�t�e�r�a�c�t�i�o�n�,� �f�o�u�r� �a�d�d�i�t�i�o�n�a�l� 

�h�y�p�o�t�h�e�s�e�s� �w�o�u�l�d� �b�e� �e�x�a�m�i�n�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �s�i�m�p�l�e� 

�e�f�f�e�c�t�s� �o�n� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s�:� 

�H�o� �1�1�:� �T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �i�n� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �b�e�t�w�e�e�n�  ��S�e�n�s�i�n�g �� �a�n�d� 

�"�I�n�t�u�i�t�i�v�e�"� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.



�H�o� �1�2�:� 

�H�o� �1�3�:� 

�H�o� �1�4�:� 

�6�3� 

�T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �i�n� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �b�e�t�w�e�e�n� �"�S�e�n�s�i�n�g�"� �a�n�d� 

 ��I�n�t�u�i�t�i�v�e �� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.� 

�T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �i�n� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�n�d� �t�h�e� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�m�o�n�g� �t�h�e� 

 ��S�e�n�s�i�n�g �� �t�y�p�e� �l�e�a�r�n�e�r�s�.� 

�T�h�e�r�e� �i�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �i�n� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�n�d� �t�h�e� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�m�o�n�g� �t�h�e� 

�"�I�n�t�u�i�t�i�v�e�"� �t�y�p�e� �l�e�a�r�n�e�r�s�.� 

�T�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �w�e�r�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� 

�s�c�o�r�e�s� �a�n�d� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s�.� �T�h�e� �i�n�d�e�p�e�n�d�e�n�t� 

�v�a�r�i�a�b�l�e�s� �w�e�r�e� �m�e�t�h�o�d�s� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�i�n�g�:� 

�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �(�P�r�o�g�r�a�m� �1�)� �a�n�d� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�(�P�r�o�g�r�a�m� �2�)� �a�n�d� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �(�S�e�n�s�i�n�g� �a�n�d� 

�I�n�t�u�i�t�i�v�e�)�.� �F�i�g�u�r�e� �1� �i�l�l�u�s�t�r�a�t�e�s� �t�h�e� �d�e�s�i�g�n� �o�f� �t�h�e� 

�s�t�u�d�y�.� �T�h�e� �.�1�0� �s�i�g�n�i�f�i�c�a�n�c�e� �l�e�v�e�l� �w�a�s� �s�e�t� �t�o� �r�e�j�e�c�t� �o�r� 

�r�e�t�a�i�n� �a�s� �t�e�n�a�b�l�e� �e�a�c�h� �o�f� �t�h�e� �h�y�p�o�t�h�e�s�e�s�.



�6�4� 

�F�i�g�u�r�e� �i� 

�A�c�h�i�e�v�e�m�e�n�t� �T�e�s�t� �B�o�o�r�e�s� 

�I�n�t�e�r�a�c�t�i�v�e� �V�i�d�e�o� �P�r�o�g�r�a�m�s� 

�P�r�o�g�r�a�n� �1� �P�r�o�g�r�a�m� �2� 

� � 

� � 

�B�e�n�s� �i�n�g� 
�T�y�p�e� 

�L�e�a�r�n�i�n�g� 
�S�t�y�l�e�s� 

�I�n�t�u�i�t�i�v�e� 
�T�y�p�e� 

� � � � � � � � 

�T�a�s�k� �C�o�m�p�l�e�t�i�o�n� �R�a�t�e�s� �:� �1� 

�I�n�t�e�r�a�c�t�i�v�e� �V�i�d�e�o� �P�r�o�g�r�a�m�s� 

� � 

� � 

�P�r�o�g�r�a�m� �{�  �� �P�r�o�g�r�a�m� �2� 

�S�e�n�s�i�n�g� 
�T�y�p�e� 

�L�e�a�r�n�i�n�g� 
�B�t�y�l�e�s� 

�I�n�t�u�i�t�i�v�e� 
�T�y�p�e� 

� � � � � � � 



�6�5� 

�P�o�p�u�l�a�t�i�o�n� �o�f� �t�h�e� �S�t�u�d�y� 

�T�h�e� �p�o�p�u�l�a�t�i�o�n� �o�f� �t�h�i�s� �s�t�u�d�y� �c�o�n�s�i�s�t�e�d� �o�f� �s�i�x�t�y� 

�(�6�0�)� �s�t�u�d�e�n�t�s�.� �T�h�e� �s�u�b�j�e�c�t�s� �w�e�r�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� 

�G�r�a�p�h�i�c� �A�r�t�s� �I� �c�l�a�s�s�e�s� �(�4�6� �s�t�u�d�e�n�t�s�)� �a�t� �V�i�r�g�i�n�i�a� 

�P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� �s�c�h�e�d�u�l�e�d� 

�d�u�r�i�n�g� �t�h�e� �s�p�r�i�n�g� �q�u�a�r�t�e�r� �o�f� �1�9�8�6� �a�n�d� �s�e�l�e�c�t�e�d� 

�v�o�l�u�n�t�e�e�r�s� �f�r�o�m� �t�w�o� �s�e�c�t�i�o�n�s� �o�f� �t�h�e� �M�a�r�k�e�t�i�n�g� �c�l�a�s�s�e�s� 

�(�"�C�h�a�n�n�e�l�s� �o�f� �D�i�s�t�r�i�b�u�t�i�n�g ��)� �(�1�4� �s�t�u�d�e�n�t�s�)� �a�t� �R�a�d�f�o�r�d� 

�U�n�i�v�e�r�s�i�t�y� �d�u�r�i�n�g� �t�h�e� �s�a�m�e� �t�i�m�e� �p�e�r�i�o�d�.� �G�r�a�p�h�i�c� �A�r�t�s� �I� 

�c�l�a�s�s�e�s� �w�e�r�e� �s�e�l�e�c�t�e�d� �b�e�c�a�u�s�e� �o�f� �t�h�e� �c�o�n�t�e�n�t� �b�a�s�e� �o�f� �t�h�e� 

�c�o�u�r�s�e� �a�n�d� �t�h�e� �l�o�w� �l�e�v�e�l� �o�f� �e�x�p�o�s�u�r�e� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �h�a�d� 

�t�o� �t�h�e� �c�o�n�c�e�p�t�s� �o�f� �o�f�f�s�e�t� �l�i�t�h�o�g�r�a�p�h�y�.� �M�a�r�k�e�t�i�n�g� 

�c�l�a�s�s�e�s� �w�e�r�e� �s�e�l�e�c�t�e�d� �b�e�c�a�u�s�e� �o�f� �t�h�e�i�r� �a�v�a�i�l�a�b�i�l�i�t�y� �f�o�r� 

�t�h�i�s� �s�t�u�d�y� �a�n�d� �t�h�e�i�r� �l�o�w� �l�e�v�e�l� �o�f� �e�x�p�o�s�u�r�e� �t�o� �t�h�e� 

�c�o�n�c�e�p�t�s� �o�f� �o�f�f�s�e�t� �l�i�t�h�o�g�r�a�p�h�y�.� �O�n�l�y� �t�h�o�s�e� �s�t�u�d�e�n�t�s� �i�n� 

�t�h�e� �M�a�r�k�e�t�i�n�g� �c�l�a�s�s�e�s� �t�h�a�t� �m�e�t� �t�h�e� �M�B�T�I� �c�r�i�t�e�r�i�a� �(�i�.�e�.�,� 

�1�2� �"�S�e�n�s�i�n�g�"� �t�y�p�e�s� �a�n�d� �2�  ��I�n�t�u�i�t�i�v�e �� �t�y�p�e� �l�e�a�r�n�e�r�s�)� �w�e�r�e� 

�s�e�l�e�c�t�e�d� �i�n� �o�r�d�e�r� �t�o� �b�a�l�a�n�c�e� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �g�r�o�u�p�s�.� 

�A�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f� �t�h�e� �T�r�e�a�t�m�e�n�t� 

�T�h�e� �s�i�x�t�y� �(�6�0�)� �s�t�u�d�e�n�t�s� �w�e�r�e� �a�d�m�i�n�i�s�t�e�r�e�d� �t�h�e� 

 ��M�y�e�r�s�-�B�r�i�g�g�s� �T�y�p�e� �I�n�d�i�c�a�t�o�r �� �a�n�d� �c�l�a�s�s�i�f�i�e�d� �a�c�c�o�r�d�i�n�g� 

�t�o� �t�h�e�i�r� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.� �S�t�u�d�e�n�t�s� �w�h�o� �w�e�r�e� �c�a�t�e�g�o�r�i�z�e�d� 

�a�s� �S�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s� �w�e�r�e� �d�e�s�i�g�n�a�t�e�d� �a�s� �S�,� �(�N�=�3�0�)�;



�6�6� 

�s�t�u�d�e�n�t�s� �w�h�o� �w�e�r�e� �c�a�t�e�g�o�r�i�z�e�d� �a�s� �I�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r�s� 

�w�e�r�e� �d�e�s�i�g�n�a�t�e�d� �a�s� �N�,� �(�N�=�3�0�)�}�.� �T�h�o�s�e� �s�u�b�j�e�c�t�s� �c�l�a�s�s�i�f�i�e�d� 

�a�s� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s� �w�e�r�e� �r�a�n�d�o�m�l�y� �a�s�s�i�g�n�e�d� �t�o� �t�h�e� 

�t�w�o� �(�2�)� �t�r�e�a�t�m�e�n�t� �g�r�o�u�p�s� �(�P�r�o�g�r�a�m� �1� �o�r� �P�r�o�g�r�a�m� �2�)�,� �a�s� 

�w�e�r�e� �t�h�e� �t�h�e� �i�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r�s�,� �t�h�u�s� �o�b�t�a�i�n�i�n�g� �a� 

�b�a�l�a�n�c�e�d� �t�r�e�a�t�m�e�n�t� �t�o� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �r�a�t�i�o�.� �O�n�e� �g�r�o�u�p� 

�o�f� �f�i�f�t�e�e�n� �(�1�5�)� �S�e�n�s�i�n�g� �l�e�a�r�n�e�r�s� �a�n�d� �f�i�f�t�e�e�n� �(�1�5�)� 

�I�n�t�u�i�t�i�v�e� �l�e�a�r�n�e�r�s� �r�e�c�e�i�v�e�d� �P�r�o�g�r�a�m� �1� �-� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� �O�n�e� �g�r�o�u�p� �o�f� �f�i�f�t�e�e�n� �(�1�5�)� 

�S�e�n�s�i�n�g� �a�n�d� �f�i�f�t�e�e�n� �(�1�5�)� �I�n�t�u�i�t�i�v�e� �l�e�a�r�n�e�r�s� �r�e�c�e�i�v�e�d� 

�P�r�o�g�r�a�m� �2� �-� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� 

�T�r�e�a�t�m�e�n�t� �v�i�e�w�i�n�g� �t�i�m�e�s� �f�o�r� �a�l�l� �s�u�b�j�e�c�t�s� �w�e�r�e� �r�a�n�d�o�m�l�y� 

�a�s�s�i�g�n�e�d�.� �F�o�l�l�o�w�i�n�g� �t�h�e� �t�r�e�a�t�m�e�n�t�,� �a� �f�i�n�a�l� �e�x�a�m�i�n�a�t�i�o�n� 

�w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� �t�o� �a�l�l� �s�u�b�j�e�c�t�s�.� �T�h�e� �t�e�s�t� �c�o�n�s�i�s�t�e�d� �o�f� 

�t�h�i�r�t�y� �(�3�0�)� �m�u�l�t�i�p�l�e� �c�h�o�i�c�e� �i�t�e�m�s�.� �T�h�e� �s�c�o�r�e� �f�o�r� �t�h�e� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �w�a�s� �t�h�e� �n�u�m�b�e�r� �o�f� �c�o�r�r�e�c�t� �r�e�s�p�o�n�s�e�s� �(�0�-� 

�3�0�)�.� 

�L�e�s�s�o�n� �U�n�i�t� �S�e�q�u�e�n�c�e� �a�n�d� �S�t�u�d�e�n�t� �R�e�s�p�o�n�s�e� �P�a�t�h� 

�T�h�e� �t�h�i�r�t�y� �(�3�0�)� �s�t�u�d�e�n�t�s� �w�h�o� �w�e�r�e� �a�s�s�i�g�n�e�d� �t�o� �t�h�e� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� 

�w�e�r�e� �t�r�a�c�k�e�d� �b�y� �t�h�e� �c�o�m�p�u�t�e�r� �a�s� �t�h�e�y� �p�r�o�g�r�e�s�s�e�d� �t�h�r�o�u�g�h� 

�t�h�e� �i�n�s�t�r�u�c�t�i�o�n�.� �A�s� �e�a�c�h� �s�t�u�d�e�n�t� �m�a�d�e� �d�e�c�i�s�i�o�n�s� 

�c�o�n�c�e�r�n�i�n�g� �t�h�e� �p�a�t�h� �a�n�d� �s�e�q�u�e�n�c�e� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �(�s�e�e
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�f�l�o�w�c�h�a�r�t� �i�n� �A�p�p�e�n�d�i�x� �B�)�,� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�a�u�t�h�o�r�i�n�g� �s�o�f�t�w�a�r�e� �p�r�o�g�r�a�m�,�  ��T�h�e� �I�n�s�t�r�u�c�t�o�r�"�,� �r�e�c�o�r�d�e�d� 

�t�h�e�i�r� �d�e�c�i�s�i�o�n�s�.� �D�e�c�i�s�i�o�n�s� �o�f� �s�e�q�u�e�n�c�e� �o�f� �l�e�s�s�o�n� �u�n�i�t� 

�s�e�l�e�c�t�i�o�n� �a�n�d� �t�h�e� �u�s�e� �o�f� �t�h�e� �v�a�r�i�o�u�s� �o�p�t�i�o�n�s� �w�i�t�h�i�n� �t�h�e� 

�i�n�s�t�r�u�c�t�i�o�n� �o�f� �t�h�e� �l�e�s�s�o�n� �u�n�i�t�s� �w�e�r�e� �s�t�o�r�e�d� �i�n� �a� �d�a�t�a� 

�f�i�l�e� �f�o�r� �r�e�t�r�i�e�v�a�l� �a�t� �a� �l�a�t�e�r� �d�a�t�e�.� �A�t� �t�h�e� �c�o�m�p�l�e�t�i�o�n� 

�o�f� �e�a�c�h� �t�r�e�a�t�m�e�n�t� �s�e�s�s�i�o�n� �t�h�e�s�e� �d�a�t�a� �w�e�r�e� �r�e�c�a�l�l�e�d� �f�r�o�m� 

�t�h�e� �a�u�t�h�o�r�i�n�g� �s�o�f�t�w�a�r�e� �p�r�o�g�r�a�m� �a�n�d� �p�r�i�n�t�e�d� �o�u�t� �a�s� 

�i�n�d�i�v�i�d�u�a�l� �s�t�u�d�e�n�t� �r�e�c�o�r�d�s� �o�f� �t�h�e� �p�a�t�h� �a�n�d� �s�e�q�u�e�n�c�e� 

�t�h�r�o�u�g�h� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�.� 

�T�w�o� �p�r�o�g�r�a�m�s� �w�e�r�e� �u�s�e�d� �t�o� �c�o�m�p�u�t�e� �a� �t�a�b�l�e� �o�f� 

�f�r�e�q�u�e�n�c�y� �c�o�u�n�t�s� �a�n�d� �p�e�r�c�e�n�t�a�g�e�s� �r�e�p�r�e�s�e�n�t�i�n�g� �t�h�e� 

�d�e�c�i�s�i�o�n�s� �m�a�d�e� �b�y� �t�h�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)�.� �T�h�e� �f�i�r�s�t� �|� 

�p�r�o�g�r�a�m� �w�a�s� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �s�e�l�e�c�t�i�o�n� �s�e�q�u�e�n�c�e� �o�f� 

�l�e�s�s�o�n� �u�n�i�t�s� �c�h�o�s�e�n� �b�y� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �(�s�e�e� �A�p�p�e�n�d�i�x� 

�G�)�.� �T�h�e� �s�e�c�o�n�d� �p�r�o�g�r�a�m� �w�a�s� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� 

�c�h�o�i�c�e�s� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �o�p�t�i�o�n�s� �t�h�a�t� �p�a�r�t�i�c�i�p�a�n�t�s� 

�u�t�i�l�i�z�e�d� �w�h�i�l�e� �e�n�g�a�g�e�d� �i�n� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �p�r�o�g�r�a�m�.� 

�S�u�m�m�a�r�y� 

�T�h�i�s� �c�h�a�p�t�e�r� �p�r�e�s�e�n�t�e�d� �t�h�e� �r�e�s�e�a�r�c�h� �m�e�t�h�o�d�o�l�o�g�y� �a�n�d� 

�p�r�o�c�e�d�u�r�e�s� �u�s�e�d� �t�o� �e�x�a�m�i�n�e� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �o�f� �l�e�a�r�n�i�n�g� 

�s�t�y�l�e�s� �( ��S�e�n�s�i�n�g� �v�s�.� �I�n�t�u�i�t�i�v�e�"�)�,� �w�i�t�h� �i�n�s�t�r�u�c�t�i�o�n�a�l
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�s�e�q�u�e�n�c�i�n�g�,� �(�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �a�n�d� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�)�.� 

�T�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �s�i�x�t�y� �(�6�0�)� �s�t�u�d�e�n�t�s� �w�e�r�e� 

�d�e�t�e�r�m�i�n�e�d� �t�h�r�o�u�g�h� �t�h�e� �a�d�m�i�n�i�s�t�r�a�t�i�o�n� �o�f� �t�h�e�  ��M�y�e�r�s�-� 

�B�r�i�g�g�s� �T�y�p�e� �I�n�d�i�c�a�t�o�r ��.� �T�h�i�r�t�y� �(�3�0�)� �"�S�e�n�s�i�n�g�"� �a�n�d� �3�0� 

 ��I�n�t�u�i�t�i�v�e �� �s�t�u�d�e�n�t�s� �w�e�r�e� �p�a�i�r�e�d� �a�n�d� �r�a�n�d�o�m�l�y� �a�s�s�i�g�n�e�d� 

�t�o� �t�h�e� �t�w�o� �(�2�)� �t�r�e�a�t�m�e�n�t� �g�r�o�u�p�s�.� �O�n�e� �g�r�o�u�p� �o�f� �1�5� 

 ��S�e�n�s�i�n�g �� �l�e�a�r�n�e�r�s� �a�n�d� �1�5�  ��I�n�t�u�i�t�i�v�e �� �l�e�a�r�n�e�r�s� �r�e�c�e�i�v�e�d� 

�P�r�o�g�r�a�m� �1� �-� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� �T�h�e� 

�o�t�h�e�r� �g�r�o�u�p� �o�f� �1�5�  ��S�e�n�s�i�n�g �� �a�n�d� �1�5�  ��I�n�t�u�i�t�i�v�e �� �l�e�a�r�n�e�r�s� 

�r�e�c�e�i�v�e�d� �P�r�o�g�r�a�m� �2� �- �� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o�.� 

�S�u�b�j�e�c�t�s� �w�e�r�e� �r�e�q�u�i�r�e�d� �t�o� �v�i�e�w� �t�h�e� �p�r�e�s�c�r�i�b�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �(�p�r�o�g�r�a�m� �1� �o�r� �p�r�o�g�r�a�m� �2�)� 

�d�u�r�i�n�g� �r�a�n�d�o�m�l�y� �a�s�s�i�g�n�e�d� �t�i�m�e�s� �i�n� �t�h�e� �g�r�a�p�h�i�c� �a�r�t�s� 

�l�a�b�o�r�a�t�o�r�y� �a�t� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� 

�U�n�i�v�e�r�s�i�t�y�.� 

�T�h�e� �2� �x� �2� �f�a�c�t�o�r�i�a�l� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �w�a�s� 

�s�e�l�e�c�t�e�d� �t�o� �a�n�a�l�y�z�e� �t�h�e� �d�a�t�a� �f�o�r� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� 

�s�c�o�r�e�s� �a�n�d� �t�h�e� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s�.� �F�r�e�q�u�e�n�c�i�e�s� �w�e�r�e� 

�c�o�m�p�u�t�e�d� �t�o� �a�n�a�l�y�z�e� �d�a�t�a� �r�e�g�a�r�d�i�n�g� �t�h�e� �s�e�q�u�e�n�c�e� �o�f� 

�l�e�s�s�o�n� �u�n�i�t� �s�e�l�e�c�t�i�o�n�s� �a�n�d� �t�h�e� �l�e�a�r�n�i�n�g� �p�a�t�h�s� �u�t�i�l�i�z�e�d� 

�b�y� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)�.� �T�h�e� �r�e�s�u�l�t�s� �a�n�d� �f�i�n�d�i�n�g�s� �a�r�e� 

�p�r�e�s�e�n�t�e�d� �i�n� �C�h�a�p�t�e�r� �4�.



�C�h�a�p�t�e�r� �4� 

�D�A�T�A� �A�N�A�L�Y�S�I�S� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �c�h�a�p�t�e�r� �i�s� �t�o� �p�r�e�s�e�n�t� �t�h�e� 

�r�e�s�u�l�t�s� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �d�a�t�a� �a�s� �o�u�t�l�i�n�e�d� �i�n� 

�C�h�a�p�t�e�r� �3�.� �T�h�e� �.�1�0� �s�i�g�n�i�f�i�c�a�n�c�e� �l�e�v�e�l� �w�a�s� �a�d�o�p�t�e�d� �f�o�r� 

�t�e�s�t�i�n�g� �t�h�e� �h�y�p�o�t�h�e�s�e�s�.� 

�T�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �i�n� �t�h�i�s� �s�t�u�d�y� �w�e�r�e� �t�h�e� 

�n�u�m�b�e�r� �o�f� �c�o�r�r�e�c�t� �r�e�s�p�o�n�s�e�s� �o�n� �a�n� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �(�s�e�e� 

�A�p�p�e�n�d�i�x� �C�)� �a�n�d� �t�h�e� �t�o�t�a�l� �e�l�a�p�s�e�d� �t�i�m�e� �f�o�r� �t�h�e� 

�c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �t�a�s�k�.� �T�h�e� �i�n�d�e�p�e�n�d�e�n�t� 

�v�a�r�i�a�b�l�e�s� �w�e�r�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �(�s�e�n�s�i�n�g� �v�e�r�s�u�s� �i�n�t�u�i�t�i�v�e�)� 

�a�n�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�p�r�o�g�r�a�m� �c�o�n�t�r�o�l� �v�e�r�s�u�s� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l�)�.� �T�h�e� �m�e�a�n� �s�c�o�r�e�s� �f�o�r� �e�a�c�h� �o�f� �t�h�e� 

�t�r�e�a�t�m�e�n�t� �c�o�m�b�i�n�a�t�i�o�n�s� �a�r�e� �r�e�p�o�r�t�e�d� �i�n� �T�a�b�l�e� �1� �a�n�d� �T�a�b�l�e� 

�2�.� �T�h�e�y� �r�e�p�r�e�s�e�n�t� �t�h�e� �s�c�o�r�e�s� �o�n� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �(�0�-� 

�3�0�)� �a�n�d� �t�h�e� �e�l�a�p�s�e�d� �t�i�m�e� �f�o�r� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �t�a�s�k� �(�i�n� 

�m�i�n�u�t�e�s�)�.� 

�P�r�i�m�a�r�y� �A�n�a�l�y�s�i�s� 

�S�u�m�m�a�r�y� �t�a�b�l�e�s� �o�f� �t�h�e� �f�a�c�t�o�r�i�a�l� �a�n�a�l�y�s�i�s� �o�f� 

�v�a�r�i�a�n�c�e� �b�a�s�e�d� �o�n� �t�h�e� �m�e�a�n�s� �s�h�o�w�n� �i�n� �T�a�b�l�e� �1� �a�r�e� 
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�7�4� 

�a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �i�n�d�i�c�a�t�e�d� �t�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� 

�d�i�f�f�e�r�e�n�c�e� �i�n� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �b�e�t�w�e�e�n� �t�h�e� 

�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�n�d� �t�h�e� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�.� �A�l�s�o�,� 

�t�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� 

�s�c�o�r�e�s� �b�e�t�w�e�e�n� �t�h�e� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s� �a�n�d� �t�h�e� 

�i�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r�s�,� �n�o�r� �w�a�s� �t�h�e�r�e� �a� �s�i�g�n�i�f�i�c�a�n�t� 

�i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �a�n�d� 

�t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �t�h�e� �s�t�u�d�e�n�t�s�.� �R�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�e� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �w�i�t�h�i�n� �t�h�e� �e�x�p�e�r�i�m�e�n�t� �w�a�s� �.�7�5� �a�s� 

�d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �K�u�d�e�r�-�R�i�c�h�a�r�d�s�o�n� �#�2�0� �R�e�l�i�a�b�i�l�i�t�y� 

�e�s�t�i�m�a�t�e�.� 

�T�h�e�r�e� �w�a�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �(�p� �<� �.�1�0�)� �i�n� 

�t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �b�e�t�w�e�e�n� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�n�d� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�s�e�e� �T�a�b�l�e� �4�)�.� �T�h�e� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �r�e�q�u�i�r�e�d� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �l�e�s�s� �t�i�m�e� �t�o� �c�o�m�p�l�e�t�e� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�t�a�s�k� �t�h�a�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�p�r�o�g�r�a�m�.� �T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �b�e�t�w�e�e�n� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s� �a�n�d� 

�i�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r�s�,� �n�o�r� �w�a�s� �t�h�e�r�e� �a� �s�i�g�n�i�f�i�c�a�n�t� 

�i�n�t�e�r�a�c�t�i�o�n� �b�e�t�w�e�e�n� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �i�n� 

�w�h�i�c�h� �t�h�e� �l�e�a�r�n�e�r�s� �w�e�r�e� �e�n�g�a�g�e�d� �a�n�d� �i�n� �t�h�e�i�r� �l�e�a�r�n�i�n�g� 

�s�t�y�l�e�s�.
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�S�e�c�o�n�d�a�r�y� �A�n�a�l�y�s�i�s� 

�T�h�e� �s�e�q�u�e�n�c�e� �o�f� �l�e�s�s�o�n� �u�n�i�t� �s�e�l�e�c�t�i�o�n� �a�n�d� �t�h�e� 

�s�e�l�e�c�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�o�u�s� �o�p�t�i�o�n�s� �(�p�a�t�h�s�)� �w�i�t�h�i�n� �t�h�e� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� 

�w�e�r�e� �e�v�a�l�u�a�t�e�d� �u�s�i�n�g� �f�r�e�q�u�e�n�c�y� �d�i�s�t�r�i�b�u�t�i�o�n�s�.� �T�h�e�s�e� 

�f�i�n�d�i�n�g�s� �a�r�e� �r�e�p�o�r�t�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�e�c�t�i�o�n�s�.� 

�L�e�s�s�o�n� �U�n�i�t� �S�e�l�e�c�t�i�o�n� �A�t� �v�a�r�i�o�u�s� �p�o�i�n�t�s� �d�u�r�i�n�g� �t�h�e� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�,� �s�t�u�d�e�n�t�s� �w�e�r�e� �g�i�v�e�n� �o�p�t�i�o�n�s� 

�t�o� �s�e�l�e�c�t� �f�r�o�m� �a�m�o�n�g� �e�i�g�h�t� �l�e�s�s�o�n� �u�n�i�t�s� �(�s�e�e� �A�p�p�e�n�d�i�x� 

�G�)�.� �T�h�e� �o�r�d�e�r� �o�f� �t�h�e�i�r� �s�e�l�e�c�t�i�o�n� �i�s� �p�r�e�s�e�n�t�e�d� �i�n� 

�s�u�m�m�a�r�i�z�e�d� �f�o�r�m� �i�n� �F�i�g�u�r�e� �2�.� �T�h�e� �s�e�q�u�e�n�c�e� �o�f� �l�e�s�s�o�n� 

�u�n�i�t�s� �(�1�i�.�e�.�,� �s�e�q�u�e�n�t�i�a�l� �v�e�r�s�u�s� �r�a�n�d�o�m�}� �w�h�i�c�h� �s�t�u�d�e�n�t�s� 

�s�e�l�e�c�t�e�d� �d�u�r�i�n�g� �t�h�e�i�r� �v�i�e�w�i�n�g� �o�f� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� 

�v�a�s�t� �m�a�j�o�r�i�t�y� �o�f� �s�u�b�j�e�c�t�s� �(�8�6�.�8�%�)� �c�h�o�s�e� �t�h�e� �l�e�s�s�o�n� �u�n�i�t�s� 

�i�n� �t�h�e� �o�r�d�e�r� �t�h�e�y� �w�e�r�e� �p�r�e�s�e�n�t�e�d� �o�n� �t�h�e� �m�a�i�n� �m�e�n�u� �(�s�e�e� 

�A�p�p�e�n�d�i�x� �G�)�.� 

�T�h�e�r�e� �w�e�r�e� �a� �t�o�t�a�l� �o�f� �t�e�n� �s�e�l�e�c�t�i�o�n�s� �c�h�o�s�e�n� �b�y� �t�h�e� 

�s�u�b�j�e�c�t�s� �o�f� �t�h�i�s� �e�x�p�e�r�i�m�e�n�t�,� �a�l�t�h�o�u�g�h� �o�n�l�y� �t�h�e� �f�i�r�s�t� 

�s�e�v�e�n� �s�e�l�e�c�t�i�o�n�s� �w�e�r�e� �c�h�o�s�e�n� �b�y� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e� 

�s�u�b�j�e�c�t�s� �(�s�e�e� �F�i�g�u�r�e� �2�)�.� �D�a�t�a� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �o�n� �2�5� 

�s�u�b�j�e�c�t�s�,� �d�a�t�a� �f�r�o�m� �t�h�e� �f�i�v�e� �r�e�m�a�i�n�i�n�g� �s�u�b�j�e�c�t�s� �a�r�e� 

�m�i�s�s�i�n�g� �d�u�e� �t�o� �i�n�c�o�r�r�e�c�t� �e�x�i�t�i�n�g� �f�r�o�m� �t�h�e� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�.
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�A�l�l� �2�5� �s�u�b�j�e�c�t�s� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�e� �f�i�r�s�t� �s�e�l�e�c�t�i�o�n� 

�o�f� �t�h�e� �l�e�s�s�o�n� �u�n�i�t�s� �f�r�o�m� �t�h�e� �m�a�i�n� �m�e�n�u� �w�i�t�h� �2�3� �(�9�2�%�)� �o�f� 

�t�h�e� �s�u�b�j�e�c�t�s� �c�h�o�o�s�i�n�g� �t�h�e� �f�i�r�s�t� �l�e�s�s�o�n� �u�n�i�t�,� 

 ��I�n�t�r�o�d�u�c�t�i�o�n� �t�o� �O�f�f�s�e�t� �L�i�t�h�o�g�r�a�p�h�y�"� �(�s�e�e� �F�i�g�u�r�e� �2�)�.� 

�O�n�e� �s�u�b�j�e�c�t� �(�4�%�)� �c�h�o�s�e� �t�h�e� �"�O�v�e�r�v�i�e�w� �o�f� �t�h�e� �O�f�f�s�e�t� 

�P�r�e�s�s�"� �l�e�s�s�o�n� �u�n�i�t� �a�n�d� �o�n�e� �s�u�b�j�e�c�t� �(�4�%�)� �c�h�o�s�e� �t�h�e� 

 ��D�a�m�p�e�n�i�n�g� �U�n�i�t �� �a�s� �t�h�e�i�r� �f�i�r�s�t� �s�e�l�e�c�t�i�o�n�s�.� 

�I�n� �t�h�e� �s�e�c�o�n�d� �s�e�l�e�c�t�i�o�n� �o�f� �l�e�s�s�o�n� �u�n�i�t�s�,� �2�1� �o�f� �t�h�e� 

�s�u�b�j�e�c�t�s� �(�8�4�%�)� �c�h�o�s�e� �"�O�v�e�r�v�i�e�w� �o�f� �t�h�e� �O�f�f�s�e�t� �P�r�e�s�s�"� �(�s�e�e� 

�F�i�g�u�r�e� �2�)�.� �O�n�e� �s�u�b�j�e�c�t� �(�4�%�)� �c�h�o�s�e� �t�h�e� �"�I�n�t�r�o�d�u�c�t�i�o�n� �t�o� 

�O�f�f�s�e�t� �L�i�t�h�o�g�r�a�p�h�y�"�,� �o�n�e� �s�u�b�j�e�c�t� �(�4�%�)� �c�h�o�s�e� �t�h�e� �"�I�n�k�i�n�g� 

�U�n�i�t�"�,� �o�n�e� �s�u�b�j�e�c�t� �(�4�%�)� �c�h�o�s�e� �t�h�e�  ��D�a�m�p�e�n�i�n�g� �U�n�i�t�"� �a�n�d� 

�o�n�e� �s�u�b�j�e�c�t� �(�4�%�)� �c�h�o�s�e� �t�h�e�  ��I�n�f�e�e�d� �a�n�d� �D�e�l�i�v�e�r�y� �U�n�i�t�"� �a�s� 

�t�h�e�i�r� �s�e�c�o�n�d� �s�e�l�e�c�t�i�o�n�s�.� 

�I�n� �t�h�e� �t�h�i�r�d� �s�e�l�e�c�t�i�o�n� �o�f� �l�e�s�s�o�n� �u�n�i�t�s�,� �2�1� �s�u�b�j�e�c�t�s� 

�(�8�4�%�)� �s�e�l�e�c�t�e�d� �t�h�e�  ��I�n�k�i�n�g� �U�n�i�t �� �w�h�i�c�h� �w�a�s� �t�h�e� �t�h�i�r�d� 

�o�p�t�i�o�n� �o�f� �t�h�e� �m�a�i�n� �m�e�n�u� �(�s�e�e� �A�p�p�e�n�d�i�x� �G�)�.� �T�h�e� �c�h�o�i�c�e�s� 

�o�f� �t�h�e� �r�e�m�a�i�n�i�n�g� �s�u�b�j�e�c�t�s� �w�e�r�e� �d�i�s�t�r�i�b�u�t�e�d� �a�m�o�n�g� 

 ��O�v�e�r�v�i�e�w� �o�f� �t�h�e� �O�f�f�s�e�t� �P�r�e�s�s�"�,� �"�D�a�m�p�e�n�i�n�g� �U�n�i�t�"�,� 

 ��P�r�i�n�t�i�n�g� �U�n�i�t�"�,� �a�n�d� �t�h�e�  ��I�n�f�e�e�d� �a�n�d� �D�e�l�i�v�e�r�y� �U�n�i�t�"� �w�i�t�h� 

�o�n�e� �s�u�b�j�e�c�t� �(�4�%�)� �s�e�l�e�c�t�i�n�g� �e�a�c�h� �o�f� �t�h�e� �s�e�g�m�e�n�t�s� �(�s�e�e� 

�F�i�g�u�r�e� �2�)�.� 

�I�n� �t�h�e� �f�o�u�r�t�h� �s�e�l�e�c�t�i�o�n� �o�f� �l�e�s�s�o�n� �u�n�i�t�s� �f�r�o�m� �t�h�e� 

�m�a�i�n� �m�e�n�u�,� �2�2� �s�u�b�j�e�c�t�s� �(�8�8�%�)� �c�h�o�s�e� �t�h�e� �"�D�a�m�p�e�n�i�n�g� �U�n�i�t �
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�(�s�e�e� �F�i�g�u�r�e� �2�)�.� �O�n�e� �(�4�%�)� �o�f� �t�h�e� �r�e�m�a�i�n�i�n�g� �s�u�b�j�e�c�t�s� 

�c�h�o�s�e� �t�h�e�  ��P�r�i�n�t�i�n�g� �U�n�i�t�"�,� �o�n�e� �s�u�b�j�e�c�t� �(�4�%�)� �c�h�o�s�e� �t�h�e� 

 ��I�n�f�e�e�d� �a�n�d� �D�e�l�i�v�e�r�y� �U�n�i�t ��,� �a�n�d� �o�n�e� �s�u�b�j�e�c�t� �(�4�%�)� �c�h�o�s�e� 

�t�h�e� �"�R�e�v�i�e�w�"�.� 

�T�w�e�n�t�y�-�f�o�u�r� �(�9�6�%�)� �o�f� �t�h�e� �o�r�i�g�i�n�a�l� �2�5� �s�t�u�d�e�n�t�s� 

�r�e�a�c�h�e�d� �t�h�e� �f�i�f�t�h� �l�e�s�s�o�n� �u�n�i�t� �s�e�l�e�c�t�i�o�n� �l�e�v�e�l�.� �O�f� 

�t�h�e�s�e�,� �2�2� �s�u�b�j�e�c�t�s� �(�9�2�%�)� �s�e�l�e�c�t�e�d� �t�h�e� �"�P�r�i�n�t�i�n�g� �U�n�i�t ��,� 

�o�n�e� �s�u�b�j�e�c�t� �(�4�%�)� �c�h�o�s�e� �t�h�e� �"�I�n�k�i�n�g� �U�n�i�t ��,� �a�n�d� �o�n�e� 

�s�u�b�j�e�c�t� �(�4�%�)� �c�h�o�s�e� �t�h�e� �"�F�i�n�a�l� �E�x�a�m�i�n�a�t�i�o�n�"� �(�s�e�e� �F�i�g�u�r�e� 

�2�)�.� 

�T�w�e�n�t�y�-�t�h�r�e�e� �9�2�%� �o�f� �t�h�e� �o�r�i�g�i�n�a�l� �2�5� �s�u�b�j�e�c�t�s� �m�a�d�e� 

�d�e�c�i�s�i�o�n�s� �a�t� �t�h�e� �s�i�x�t�h� �l�e�s�s�o�n� �u�n�i�t� �l�e�v�e�l�.� �T�w�e�n�t�y� �(�2�0�)� 

�s�u�b�j�e�c�t�s� �(�8�7�%�)� �c�h�o�s�e� �t�h�e�  ��I�n�f�e�e�d� �a�n�d� �D�e�l�i�v�e�r�y� �U�n�i�t�"� 

�l�e�s�s�o�n� �u�n�i�t�.� �T�h�e� �"�D�a�m�p�e�n�i�n�g� �U�n�i�t�"� �w�a�s� �c�h�o�s�e�n� �b�y� �o�n�e� 

�s�u�b�j�e�c�t� �(�4�%�)� �a�n�d� �t�h�e� �"�R�e�v�i�e�w�"� �w�a�s� �c�h�o�s�e�n� �b�y� �t�w�o� �s�u�b�j�e�c�t�s� 

�(�9�%�)�.� 

�T�w�e�n�t�y�-�o�n�e� �(�8�4�%�)� �o�f� �t�h�e� �o�r�i�g�i�n�a�l� �2�5� �s�u�b�j�e�c�t�s� �m�a�d�e� 

�d�e�c�i�s�i�o�n�s� �a�t� �t�h�e� �s�e�v�e�n�t�h� �s�e�l�e�c�t�i�o�n� �l�e�v�e�l�.� �S�e�v�e�n�t�e�e�n� 

�(�8�1�%�)� �o�f� �t�h�e�s�e� �s�u�b�j�e�c�t�s� �c�h�o�s�e� �t�h�e� �"�R�e�v�i�e�w�"� �(�s�e�e� �A�p�p�e�n�d�i�x� 

�G�)�.� �T�h�e�  ��D�a�m�p�e�n�i�n�g� �U�n�i�t�"� �w�a�s� �s�e�l�e�c�t�e�d� �b�y� �o�n�e� �o�f� �t�h�e� 

�p�a�r�t�i�c�i�p�a�n�t�s� �(�5�%�)� �a�n�d� �t�h�r�e�e� �s�u�b�j�e�c�t�s� �(�1�4�%�)� �c�h�o�s�e� �t�h�e� 

�"�F�i�n�a�l� �E�x�a�m�i�n�a�t�i�o�n ��.� 

�A�t� �s�e�l�e�c�t�i�o�n� �l�e�v�e�l�s� �e�i�g�h�t�,� �n�i�n�e�,� �a�n�d� �t�e�n�:� �e�l�e�v�e�n� 

�(�4�4�%�)� �o�f� �t�h�e� �o�r�i�g�i�n�a�l� �2�5� �s�u�b�j�e�c�t�s� �m�a�d�e� �d�e�c�i�s�i�o�n�s� �a�t� �t�h�e
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�e�i�g�h�t�h� �s�e�l�e�c�t�i�o�n� �l�e�v�e�l�,� �f�i�v�e� �(�2�0�%�)� �o�f� �t�h�e� �s�u�b�j�e�c�t�s� �c�h�o�s�e� 

�i�n� �t�h�e� �n�i�n�t�h� �s�e�l�e�c�t�i�o�n� �l�e�v�e�l�,� �a�n�d� �o�n�l�y� �o�n�e� �(�4�%�)� �s�u�b�j�e�c�t� 

�r�e�a�c�h�e�d� �t�h�e� �t�e�n�t�h� �s�e�l�e�c�t�i�o�n� �l�e�v�e�l� �(�s�e�e� �F�i�g�u�r�e� �2�)�.� 

�S�t�u�d�e�n�t� �R�e�p�o�n�s�e�s� �T�o� �L�e�s�s�o�n� �O�p�t�i�o�n�s� �I�n� �t�h�e� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� 

�s�t�u�d�e�n�t�s� �w�e�r�e� �c�o�n�s�i�s�t�e�n�t� �i�n� �t�h�e�i�r� �s�e�l�e�c�t�i�o�n�s� �o�f� �t�h�e� 

�a�v�a�i�l�a�b�l�e� �o�p�t�i�o�n�s� �(�e�.�g�.�,� �"�t�a�k�e� �t�h�e� �q�u�i�z� �o�n� �t�h�e� �.�.�. ��"�,� 

 ��r�e�q�u�e�s�t� �a�d�d�i�t�i�o�n�a�l� �i�n�s�t�r�u�c�t�i�o�n�"�,�  ��r�e�-�t�r�y� �t�h�e� �q�u�e�s�t�i�o�n ��,� 

�c�o�n�t�i�n�u�e� �w�i�t�h� �t�h�e� �q�u�i�z�"�,� �e�t�c�.�)�.� �F�o�l�l�o�w�i�n�g� �t�h�e� �p�r�i�m�a�r�y� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �v�i�d�e�o� �s�e�g�m�e�n�t� �o�f� �e�a�c�h� �l�e�s�s�o�n� �u�n�i�t�,� �a� �m�e�a�n� 

�o�f� �7�2�.�7�%� �o�f� �t�h�e� �v�i�e�w�e�r�s� �c�h�o�s�e� �t�o� �t�a�k�e� �t�h�e� �q�u�i�z� �o�n� �t�h�e� 
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�9� �n�=� �1�9� �1�0�0�.�0� �0�.�0� �0�.�0� �0�.�0� 
�1�0� �n� �=� �2�0� �1�0�0�.�0� �0�.�0� �0�.�0� �0�.�0� 

�M�e�a�n� �8�2�.�4� �3�.�9� �1�3�.�5� �0�.�0� 
�P�e�r�c�e�n�t�a�g�e� � � � � � � � � � � 

�n� �=� �n�u�m�b�e�r� �o�f� �s�u�b�j�e�c�t�s� �m�a�k�i�n�g� �t�h�i�s� �d�e�c�i�s�i�o�n� 
�*� �N�o�t�e�:� �F�i�v�e� �r�e�s�p�o�n�s�e�s� �f�o�l�l�o�w�i�n�g� �c�o�r�r�e�c�t� �q�u�i�z� �a�n�s�w�e�r�s� 
�c�a�m�e� �a�s� �a� �r�e�s�u�l�t� �o�f� �t�h�e� �c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�e� �l�e�s�s�o�n� �u�n�i�t� 
�a�n�d� �a�r�e� �r�e�p�o�r�t�e�d� �i�n� �T�a�b�l�e� �3�8�,� �t�h�e�r�f�o�r�e� �t�h�e�y� �a�r�e� �n�o�t� 
�r�e�p�o�r�t�e�d� �i�n� �t�h�i�s� �t�a�b�l�e�.



�8�5� 

�r�e�l�a�t�i�o�n� �t�o� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �a�n�d� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s�.� �T�h�e� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t�:� 

�1�.� �T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �s�c�o�r�e�s� 

�o�n� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �b�y� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�n�d� �s�t�u�d�e�n�t�s� 

�i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�p�r�o�g�r�a�m�.� 

�T�h�e�r�e� �w�a�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �m�a�d�e� �b�y� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�n�d� �s�t�u�d�e�n�t�s� 

�i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�p�r�o�g�r�a�m�.� 

�T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �s�c�o�r�e�s� 

�o�n� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �m�a�d�e� �b�y� �t�h�e� �s�t�u�d�e�n�t�s� �o�f� 

�b�o�t�h� �s�e�n�s�i�n�g� �a�n�d� �i�n�t�u�i�t�i�v�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.� 

�T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �o�f� �s�t�u�d�e�n�t�s� �w�i�t�h� �s�e�n�s�i�n�g� �a�n�d� 

�i�n�t�u�i�t�i�v�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.� 

�T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �i�n�t�e�r�a�c�t�i�o�n� �i�n� �t�h�e� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �o�f� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�p�r�o�g�r�a�m�s� �a�n�d� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �t�h�e� �s�t�u�d�e�n�t�s�.� 

�T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �i�n�t�e�r�a�c�t�i�o�n� �i�n� �t�h�e� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �o�f� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� 

�a�n�d� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �t�h�e� �s�t�u�d�e�n�t�s�.



�8�6� 

�7�.� �M�o�s�t� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� �c�h�o�s�e� �t�o� 

�s�e�l�e�c�t� �l�e�s�s�o�n� �u�n�i�t�s� �i�n� �t�h�e� �s�e�q�u�e�n�c�e� �a�s� �l�i�s�t�e�d� �i�n� 

�t�h�e� �m�a�i�n� �m�e�n�u� �(�s�e�e� �A�p�p�e�n�d�i�x� �G�)�.� 

�8�.� �M�o�s�t� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� �c�h�o�s�e� �t�o� 

�s�e�l�e�c�t� �t�h�e�  ��q�u�i�z �� �o�p�t�i�o�n� �f�o�l�l�o�w�i�n�g� �t�h�e� �p�r�i�m�a�r�y� 

�v�i�d�e�o� �s�e�g�m�e�n�t� �o�f� �e�a�c�h� �l�e�s�s�o�n� �u�n�i�t�.� 

�9�.� �M�o�s�t� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� �c�h�o�s�e� �t�o� 

�s�e�l�e�c�t� �t�h�e�  ��a�n�o�t�h�e�r� �l�e�s�s�o�n�"� �o�p�t�i�o�n� �f�o�l�l�o�w�i�n�g� �t�h�e� 

�c�o�n�e�l�u�s�i�o�n� �o�f� �e�a�c�h� �l�e�s�s�o�n� �u�n�i�t�.� 

�1�0�.�M�o�s�t� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� �c�h�o�s�e� �t�o� 

�s�e�l�e�c�t� �t�h�e�  ��r�e�t�r�y� �t�h�e� �q�u�e�s�t�i�o�n�"� �o�p�t�i�o�n� �f�o�l�l�o�w�i�n�g� 

�a�n� �i�n�c�o�r�r�e�c�t� �r�e�s�p�o�n�s�e� �d�u�r�i�n�g� �a� �l�e�s�s�o�n� �u�n�i�t� �q�u�i�a�.� 

�1�1�.�M�o�s�t� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� �c�h�o�s�e� �t�o� 

�s�e�l�e�c�t� �t�h�e� �"�c�o�n�t�i�n�u�e� �w�i�t�h� �t�h�e� �q�u�i�a�"� �o�p�t�i�o�n� 

�f�o�l�l�o�w�i�n�g� �a� �c�o�r�r�e�c�t� �r�e�s�p�o�n�s�e� �d�u�r�i�n�g� �a� �l�e�s�s�o�n� �u�n�i�t� 

�q�u�i�z�.� 

�C�h�a�p�t�e�r� �5� �w�i�l�l� �p�r�e�s�e�n�t� �t�h�e� �s�u�m�m�a�r�y�,� �c�o�n�c�l�u�s�i�o�n�s�,� �a�n�d� 

�r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �f�o�r� �f�u�r�t�h�e�r� �r�e�s�e�a�r�c�h�.



�C�h�a�p�t�e�r� �5� 

�S�U�M�M�A�R�Y�,� �C�O�N�C�L�U�S�I�O�N�S�,� 

�a�n�d� 

�R�E�C�O�M�M�E�N�D�A�T�I�O�N�S� �F�O�R� �F�U�R�T�H�E�R� �R�E�S�E�A�R�C�H� 

�S�U�M�M�A�R�Y� 

�P�u�r�p�o�s�e� �o�f� �t�h�e� �S�t�u�d�y� 

�T�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�i�s� �s�t�u�d�y� �w�a�s� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �a�n�d� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �w�e�r�e� 

�a�f�f�e�c�t�e�d� �b�y� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�g�r�a�m� 

�s�e�q�u�e�n�c�i�n�g�,� �a�n�d� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�r�e� �w�a�s� �a�n� �i�n�t�e�r�a�c�t�i�o�n� 

�b�e�t�w�e�e�n� �t�h�e�s�e� �t�w�o� �v�a�r�i�a�b�l�e�s�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �r�e�s�e�a�r�c�h� 

�q�u�e�s�t�i�o�n�s� �w�e�r�e� �a�d�d�r�e�s�s�e�d�:� 

�1�.� �W�a�s� �t�h�e�r�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �b�e�t�w�e�e�n� �s�u�b�j�e�c�t�s� �u�s�i�n�g� �t�h�e� 

�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�n�d� 

�s�u�b�j�e�c�t�s� �u�s�i�n�g� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�p�r�o�g�r�a�m�?� 

�2�.� �W�a�s� �t�h�e�r�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �b�e�t�w�e�e�n� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s� 

�a�n�d� �i�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r�s�?� 

�3�.� �W�a�s� �t�h�e�r�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �i�n�t�e�r�a�c�t�i�o�n� �o�f� �l�e�a�r�n�i�n�g� 

�8�?



�8�8� 

�s�t�y�l�e�s� �a�n�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �o�n� �a�c�h�i�e�v�e�m�e�n�t� 

�t�e�s�t� �s�c�o�r�e�s�?� 

�4�.� �W�a�s� �t�h�e�r�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �b�e�t�w�e�e�n� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �a�n�d� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�?� 

�5�.� �W�a�s� �t�h�e�r�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �b�e�t�w�e�e�n� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s� �a�n�d� 

�i�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r�s�?� 

�6�.� �W�a�s� �t�h�e�r�e� �a� �s�i�g�n�i�f�i�c�a�n�t� �i�n�t�e�r�a�c�t�i�o�n� �o�f� �l�e�a�r�n�i�n�g� 

�s�t�y�l�e�s� �a�n�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �o�n� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� 

�r�a�t�e�s�?� 

�P�r�o�c�e�d�u�r�e� 

�T�w�o� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �w�e�r�e� �d�e�v�e�l�o�p�e�d� �t�o� 

�r�e�f�l�e�c�t� �t�w�o� �d�i�s�t�i�n�c�t�i�v�e� �t�y�p�e�s� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�s�.� 

�T�h�e� �f�i�r�s�t� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �1�)� �w�a�s� �a� 

�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �v�e�r�s�i�o�n� �i�n� �w�h�i�c�h� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�s�t�r�a�t�e�g�i�e�s� �w�e�r�e� �p�r�e�d�e�t�e�r�m�i�n�e�d� �f�r�o�m� �b�e�g�i�n�n�i�n�g� �t�o� �e�n�d� �b�y� 

�t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�e�r� �(�s�e�e� �f�l�o�w�c�h�a�r�t� �i�n� �A�p�p�e�n�d�i�x� 

�A�)�.� �I�n� �t�h�i�s� �p�r�o�g�r�a�m�,� �t�h�e� �s�t�u�d�e�n�t� �p�r�o�c�e�e�d�e�d� �t�h�r�o�u�g�h� �t�h�e� 

�i�n�s�t�r�u�c�t�i�o�n� �f�o�l�l�o�w�i�n�g� �t�h�e� �p�r�e�s�e�t� �d�e�s�i�g�n�.� 

�T�h�e� �s�e�c�o�n�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� 

�w�a�s� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �v�e�r�s�i�o�n� �i�n� �w�h�i�c�h� �t�h�e� �s�e�q�u�e�n�c�e
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�o�f� �t�h�e� �l�e�s�s�o�n� �u�n�i�t�s� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �s�t�u�d�e�n�t�s� 

�v�i�e�w�i�n�g� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �(�s�e�e� �f�l�o�w�c�h�a�r�t� �i�n� �A�p�p�e�n�d�i�x� �B�}�.� 

�I�n� �t�h�i�s� �p�r�o�g�r�a�m�,� �t�h�e� �s�t�u�d�e�n�t�s� �s�e�l�e�c�t�e�d� �v�a�r�i�o�u�s� �l�e�s�s�o�n� 

�u�n�i�t�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �G�)� �f�r�o�m� �a� �m�a�i�n� �m�e�n�u� �a�n�d� �t�h�e�n� 

�p�r�o�c�e�e�d�e�d� �t�h�r�o�u�g�h� �t�h�e� �l�e�s�s�o�n� �u�n�i�t� �i�n� �a�s� �m�u�c�h� �d�e�t�a�i�l� 

�a�n�d�/�o�r� �r�e�v�i�e�w� �a�s� �d�e�s�i�r�e�d�.� �T�h�e� �s�e�q�u�e�n�c�e� �o�f� �t�h�e� �l�e�s�s�o�n� 

�u�n�i�t� �s�e�l�e�c�t�i�o�n�s� �a�n�d� �t�h�e� �d�e�p�t�h� �o�f� �l�e�s�s�o�n� �u�n�i�t� �i�n�s�t�r�u�c�t�i�o�n� 

�w�a�s� �d�e�t�e�r�m�i�n�e�d� �s�o�l�e�l�y� �b�y� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�e�r�.� 

�A�l�t�h�o�u�g�h� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�t�a�t�e�g�i�e�s� �f�o�r� �t�h�e� �t�w�o� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �w�e�r�e� �d�i�f�f�e�r�e�n�t�,� �t�h�e� �c�o�n�t�e�n�t� 

�o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �w�a�s� �i�d�e�n�t�i�c�a�l�.� 

�S�u�b�j�e�c�t�s� �i�n� �t�h�i�s� �s�t�u�d�y� �i�n�c�l�u�d�e�d� �s�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d� 

�i�n� �G�r�a�p�h�i�c� �A�r�t�s� �I�[� �t�a�u�g�h�t� �a�t� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� 

�I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� �d�u�r�i�n�g� �t�h�e� �s�p�r�i�n�g� �q�u�a�r�t�e�r� 

�o�f� �1�9�8�6� �(�4�6� �s�t�u�d�e�n�t�s�)� �a�n�d� �s�e�l�e�c�t�e�d� �v�o�l�u�n�t�e�e�r�s� �e�n�r�o�l�l�e�d� 

�i�n� �M�a�r�k�e�t�i�n�g� �(�"�C�h�a�n�n�e�l�s� �o�f� �D�i�s�t�r�i�b�u�t�i�n�g�"�)� �t�a�u�g�h�t� �a�t� 

�R�a�d�f�o�r�d� �U�n�i�v�e�r�s�i�t�y� �d�u�r�i�n�g� �t�h�e� �s�p�r�i�n�g� �s�e�m�e�s�t�e�r� �o�f� �1�9�8�6� 

�(�1�4� �s�t�u�d�e�n�t�s�)�.� 

�T�h�e� �M�y�e�r�s�-�B�r�i�g�g�s� �T�y�p�e� �I�n�d�i�c�a�t�o�r� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� �t�o� 

�t�h�e� �s�u�b�j�e�c�t�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e�i�r� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.� �T�w�o� 

�t�y�p�e�s� �o�f� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �a�r�e� �r�e�v�e�a�l�e�d� �f�r�o�m� �t�h�e� �t�y�p�e� 

�i�n�d�i�c�a�t�o�r�,� �(�1�)� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s� �(�3�0� �s�u�b�j�e�c�t�s�)� �a�n�d� 

�(�2�)� �i�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r�s� �(�3�0� �s�u�b�j�e�c�t�s�)�.� �F�o�l�l�o�w�i�n�g� 

�t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �c�l�a�s�s�i�f�i�c�a�t�i�o�n�s�,� �s�u�b�j�e�c�t�s� �w�e�r�e
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�r�a�n�d�o�m�l�y� �a�s�s�i�g�n�e�d� �t�o� �t�h�e� �t�w�o� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� 

�(�P�r�o�g�r�a�m� �1� �a�n�d� �P�r�o�g�r�a�m� �2�)�.� 

�T�h�e� �t�r�e�a�t�m�e�n�t� �c�o�n�s�i�s�t�e�d� �o�f� �v�i�e�w�i�n�g� �a� �p�r�e�a�s�s�i�g�n�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�,� �f�o�l�l�o�w�e�d� �b�y� �a�n� �a�c�h�i�e�v�e�m�e�n�t� 

�t�e�s�t� �(�f�i�n�a�l� �e�x�a�m�i�n�a�t�i�o�n�)� �c�o�v�e�r�i�n�g� �t�h�e� �m�a�t�e�r�i�a�l� �p�r�e�s�e�n�t�e�d� 

�i�n� �t�h�e� �p�r�o�g�r�a�m�s�.� �T�h�e� �s�u�b�j�e�c�t�s� �r�e�c�o�r�d�e�d� �t�h�e� �e�l�a�p�s�e�d� �t�i�m�e� 

�f�o�r� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �(�t�a�s�k� �c�o�m�p�l�e�t�i�o�n� 

�r�a�t�e�)�.� 

�A�n� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �w�a�s� �u�s�e�d� �t�o� �t�e�s�t� �f�o�r� 

�s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �m�e�a�n�s� �o�f� �t�h�e� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �a�n�d� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�n� 

�b�o�t�h� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �a�n�d� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s�.� 

�F�r�e�q�u�e�n�c�i�e�s� �a�n�d� �p�e�r�c�e�n�t�a�g�e�s� �w�e�r�e� �c�o�m�p�u�t�e�d� �t�o� �d�e�t�e�r�m�i�n�e� 

�m�a�j�o�r� �t�r�e�n�d�s� �i�n� �t�h�e� �l�e�s�s�o�n� �u�n�i�t� �s�e�l�e�c�t�i�o�n� �s�e�q�u�e�n�c�e� �a�n�d� 

�t�h�e� �s�t�u�d�e�n�t� �l�e�a�r�n�i�n�g� �p�a�t�h�s� �t�h�r�o�u�g�h� �t�h�e� �l�e�s�s�o�n� �u�n�i�t�s�.� 

�R�e�s�u�l�t�s� 

�T�h�e� �f�o�l�l�o�w�i�n�g� �r�e�s�u�l�t�s� �w�e�r�e� �o�b�t�a�i�n�e�d� �u�p�o�n� �c�o�m�p�l�e�t�i�o�n� 

�o�f� �s�t�a�t�i�s�t�i�c�a�l� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �d�a�t�a�:� 

�1�.� �T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �o�n� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �b�e�t�w�e�e�n� �t�h�e� �l�e�a�r�n�e�r�s� �e�n�g�a�g�e�d� �i�n� 

�t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s�.� 

�2�.� �T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �o�n� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �b�e�t�w�e�e�n� �l�e�a�r�n�e�r�s� �i�n� �t�h�e� �t�w�o
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�l�e�a�r�n�i�n�g� �s�t�y�l�e� �g�r�o�u�p�s�.� 

�3�.� �T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �i�n�t�e�r�a�c�t�i�o�n� �o�n� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �b�e�t�w�e�e�n� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�p�r�o�g�r�a�m�s� �a�n�d� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �t�h�e� �s�u�b�j�e�c�t�s�.� 

�4�.� �T�h�e�r�e� �w�a�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �b�e�t�w�e�e�n� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s�.� 

�5�.� �T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �b�e�t�w�e�e�n� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �t�h�e� 

�s�t�u�d�e�n�t�s�.� 

�6�.� �T�h�e�r�e� �w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �i�n�t�e�r�a�c�t�i�o�n� �i�n� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �b�e�t�w�e�e�n� �t�h�e� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� 

�a�n�d� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �t�h�e� �s�u�b�j�e�c�t�s�.� 

�7�.� �M�o�s�t� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� �c�h�o�s�e� �t�o� �s�e�l�e�c�t� 

�l�e�s�s�o�n� �u�n�i�t�s� �i�n� �t�h�e� �s�e�q�u�e�n�c�e� �a�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �m�a�i�n� 

�m�e�n�u�.� 

�8�.� �M�o�s�t� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� �c�h�o�s�e� �t�o� �s�e�l�e�c�t� 

�t�h�e� �"�q�u�i�z�"� �o�p�t�i�o�n� �f�o�l�l�o�w�i�n�g� �t�h�e� �p�r�i�m�a�r�y� �v�i�d�e�o� �s�e�g�m�e�n�t� �o�f� 

�e�a�c�h� �l�e�s�s�o�n� �u�n�i�t�.� 

�9�.� �M�o�s�t� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� �c�h�o�s�e� �t�o� �s�e�l�e�c�t� 

�t�h�e� �"�a�n�o�t�h�e�r� �l�e�s�s�o�n�"� �o�p�t�i�o�n� �f�o�l�l�o�w�i�n�g� �t�h�e� �c�o�n�c�l�u�s�i�o�n� �o�f� 

�e�a�c�h� �l�e�s�s�o�n� �u�n�i�t�.
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�1�0�.� �M�o�s�t� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� �c�h�o�s�e� �t�o� �s�e�l�e�c�t� 

�t�h�e� �"�r�e�t�r�y� �t�h�e� �q�u�e�s�t�i�o�n�"� �o�p�t�i�o�n� �f�o�l�l�o�w�i�n�g� �a�n� �i�n�c�o�r�r�e�c�t� 

�r�e�s�p�o�n�s�e� �o�n� �a� �q�u�i�z� �i�t�e�m� �o�f� �a� �l�e�s�s�o�n� �u�n�i�t� �q�u�i�z�.� 

�1�1�.� �M�o�s�t� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�P�r�o�g�r�a�m� �2�)� �c�h�o�s�e� �t�o� �s�e�l�e�c�t� 

�t�h�e�  ��c�o�n�t�i�n�u�e� �w�i�t�h� �t�h�e� �q�u�i�z �� �o�p�t�i�o�n� �f�o�l�l�o�w�i�n�g� �a� �c�o�r�r�e�c�t� 

�r�e�s�p�o�n�s�e� �o�n� �a� �q�u�i�z� �i�t�e�m� �o�f� �a� �l�e�s�s�o�n� �u�n�i�t� �q�u�i�z�.� 

�A� 

�C�O�N�C�L�U�S�I�O�N�S� 

�G�a�g�n�e� �a�n�d� �B�r�i�g�g�s� �(�1�9�7�4�)� �s�t�a�t�e�d� �t�h�a�t� �t�h�e� 

�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �f�a�c�t�u�a�l� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� 

�e�s�t�a�b�l�i�s�h� �a� �b�a�s�e� �f�o�r� �l�e�a�r�n�i�n�g�.� �A�l�t�h�o�u�g�h� �t�h�e� 

�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �f�a�c�t�u�a�l� �i�n�f�o�r�m�a�t�i�o�n� �i�s� �n�o�t� �c�o�n�s�i�d�e�r�e�d� �a� 

�h�i�g�h� �o�r�d�e�r� �i�n�s�t�r�u�c�t�i�o�n�a�l� �a�i�m�,� �i�t� �i�s� �o�f�t�e�n� �a� �r�e�q�u�i�r�e�m�e�n�t� 

�w�h�e�n� �s�t�u�d�e�n�t�s� �a�r�e� �i�n�t�r�o�d�u�c�e�d� �t�o� �n�e�w� �m�a�t�e�r�i�a�l�.� �T�h�e� 

�o�v�e�r�a�l�l� �p�u�r�p�o�s�e� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �i�n� �t�h�i�s� �s�t�u�d�y� �w�a�s� �t�o� 

�p�r�o�v�i�d�e� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �t�h�e� �n�o�m�e�n�c�l�a�t�u�r�e� �o�f� �t�h�e� 

�v�a�r�i�o�u�s� �p�a�r�t�s� �a�n�d� �u�n�i�t�s� �o�f� �a�n� �o�f�f�s�e�t� �p�r�i�n�t�i�n�g� �p�r�e�s�s� �t�o� 

�s�t�u�d�e�n�t�s� �w�h�o� �h�a�d� �n�o� �p�r�i�o�r� �t�r�a�i�n�i�n�g� �i�n� �t�h�i�s� �t�o�p�i�c�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �o�n� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� 

�s�c�o�r�e�s� �r�e�g�a�r�d�i�n�g� �t�h�i�s� �i�n�s�t�r�u�c�t�i�o�n� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e�r�e� 

�w�a�s� �p�a�r�i�t�y� �i�n� �s�t�u�d�e�n�t� �p�e�r�f�o�r�m�a�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �p�r�o�g�r�a�m
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�c�o�n�t�r�o�l�l�e�d� �a�n�d� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�p�r�o�g�r�a�m�s�.� �S�i�m�i�l�a�r� �r�e�s�u�l�t�s� �r�e�g�a�r�d�i�n�g� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� 

�v�e�r�s�u�s� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �C�A�I� �w�e�r�e� �r�e�p�o�r�t�e�d� �b�y� �J�u�d�d� �e�t� 

�a�l�.� �(�1�9�7�0�)�;� �O�l�i�v�e�r� �(�1�9�7�1�)�;� �B�e�a�r�d� �e�t� �a�l�.� �(�1�9�7�3�)�;� �F�i�s�h�e�r� 

�e�t� �a�l�.� �(�1�9�7�4�)�;� �a�n�d� �L�a�h�e�y� �a�n�d� �C�o�a�d�y� �(�1�9�7�8�)�.� �O�l�i�v�e�r ��s� 

�(�1�9�7�1�)� �s�u�m�m�a�r�y� �o�f� �i�n�a�p�p�r�o�p�r�i�a�t�e� �a�p�p�l�i�c�a�t�i�o�n�s� �o�f� �l�e�a�r�n�e�r� 

�c�e�n�t�r�o�l�l�e�d� �t�r�a�i�n�i�n�g� �i�s� �p�e�r�t�i�n�e�n�t�.� �H�e� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� 

�t�e�c�h�n�i�q�u�e� �o�f� �l�e�a�r�n�e�r� �g�e�n�e�r�a�t�e�d� �s�e�q�u�e�n�c�i�n�g� �w�o�u�l�d� �n�o�t� �b�e� 

�s�u�c�c�é�s�s�f�u�l� �w�h�e�n� �t�h�e� �t�h�e� �l�e�a�r�n�i�n�g� �t�a�s�k� �w�a�s� �a� �"�r�e�l�a�t�i�v�e�l�y� 

�s�h�o�r�t�,� �a�b�s�t�r�a�c�t�,� �m�a�t�h�e�m�a�t�i�c�a�l�-�s�c�i�e�n�t�i�f�i�c� �(�t�e�c�h�n�i�c�a�l�)� 

�s�y�s�t�e�m� �t�a�u�g�h�t� �a�s� �s�m�a�l�l� �s�t�e�p�s� �a�n�d� �o�f� �w�h�i�c�h� �t�h�e� �s�t�u�d�e�n�t�s� 

�h�a�d� �n�o� �p�r�i�o�r� �e�x�p�e�r�i�e�n�c�e�.�"� �T�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �t�a�s�k� �o�f� 

�t�h�i�s� �s�t�u�d�y� �m�e�t� �m�o�s�t� �o�f� �t�h�e�s�e� �c�r�i�t�e�r�i�a� �t�o� �s�o�m�e� �e�x�t�e�n�t�,� 

�e�s�p�e�c�i�a�l�l�y� �t�h�e� �a�s�p�e�c�t� �o�f� �s�t�u�d�e�n�t�s� �h�a�v�i�n�g� �n�o� �p�r�i�o�r� 

�e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �t�a�s�k�.� 

�A�n�o�t�h�e�r� �a�s�p�e�c�t� �o�f� �t�h�i�s� �s�t�u�d�y� �w�a�s� �t�h�a�t� �t�h�e� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �t�a�s�k� �l�e�n�t� �i�t�s�e�l�f� �t�o� �a� �h�i�e�r�a�r�c�h�i�a�l� 

�p�r�e�s�e�n�t�a�t�i�o�n� �d�u�e� �t�o� �t�h�e� �p�h�y�s�i�c�a�l� �o�p�e�r�a�t�i�o�n� �o�f� �a�n� �o�f�f�s�e�t� 

�p�r�e�s�s�.� �T�h�e� �o�f�f�s�e�t� �p�r�e�s�s� �w�i�l�l� �o�p�e�r�a�t�e� �c�o�r�r�e�c�t�l�y� �o�n�l�y� �i�f� 

�i�t� �i�s�  ��s�e�t� �u�p �� �i�n� �t�h�e� �p�r�o�p�e�r� �s�e�q�u�e�n�c�e� �(�i�.�e�.�,� �i�n�k� �m�u�s�t� �b�e� 

�a�p�p�l�i�e�d� �t�o� �t�h�e� �i�n�k�i�n�g� �u�n�i�t� �r�o�l�l�e�r�s� �b�e�f�o�r�e� �t�h�e� �f�o�u�n�t�a�i�n� 

�s�o�l�u�t�i�o�n� �i�s� �a�d�d�e�d� �t�o� �t�h�e� �d�a�m�p�e�n�i�n�g� �u�n�i�t� �r�o�l�l�e�r�s�)�.� 

�A�l�t�h�o�u�g�h� �t�h�e� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �f�a�c�t�u�a�l� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� 

�n�o�t� �l�i�m�i�t�e�d� �t�o� �a� �h�i�e�r�a�r�c�h�i�a�l� �p�r�e�s�e�n�t�a�t�i�o�n�,� �a� �s�e�q�u�e�n�t�i�a�l
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�d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�o�u�s� �u�n�i�t�s� �o�f� �a�n� �o�f�f�s�e�t� �p�r�e�s�s� 

�c�o�u�l�d� �p�r�o�v�e� �t�o� �b�e� �h�e�l�p�f�u�l� �w�h�e�n� �s�t�u�d�e�n�t�s� �a�c�t�u�a�l�l�y� �o�p�e�r�a�t�e� 

�t�h�e� �p�r�e�s�s�.� �O�l�i�v�e�r� �(�1�9�7�1�)� �r�e�p�o�r�t�e�d� �t�h�a�t� �w�h�e�n� �h�i�e�r�a�r�c�h�i�a�l� 

�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �i�n�s�t�r�u�c�t�i�o�n� �i�s� �r�e�q�u�i�r�e�d�,� �a� �p�r�e�s�e�l�e�c�t�e�d� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�e� �(�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �d�e�s�i�g�n�)� �i�s� 

�t�h�e� �m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e� �d�e�s�i�g�n� �s�t�r�a�t�e�g�y�.� 

�A�n�a�l�y�s�i�s� �o�f� �l�e�s�s�o�n� �u�n�i�t� �s�e�l�e�c�t�i�o�n� �s�e�q�u�e�n�c�e� �a�n�d� 

�s�t�u�d�e�n�t� �r�e�p�o�n�s�e�s� �t�o� �p�r�o�g�r�a�m� �o�p�t�i�o�n�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� 

�m�a�j�o�r�i�t�y� �o�f� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �g�r�o�u�p� 

�f�o�l�l�o�w�e�d� �e�s�s�e�n�t�i�a�l�l�y� �t�h�e� �s�a�m�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�a�t�h� �(�i�.�e�.�,� 

�s�e�q�u�e�n�t�i�a�l� �o�r�d�e�r�)� �a�s� �s�u�b�j�e�c�t�s� �i�n� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� 

�g�r�o�u�p�.� �T�h�e�r�e� �a�r�e� �a� �v�a�r�i�e�t�y� �o�f� �p�l�a�u�s�i�b�l�e� �e�x�p�l�a�n�a�t�i�o�n�s� 

�f�o�r� �t�h�i�s� �r�e�s�u�l�t�.� �F�i�r�s�t�,� �t�h�e� �l�e�s�s�o�n� �u�n�i�t�s� �w�e�r�e� �p�r�e�s�e�n�t�e�d� 

�t�o� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �v�i�e�w�e�r�s� �i�n� �a� �s�e�q�u�e�n�t�i�a�l� �o�r�d�e�r� 

�(�i�.�e�.�,� �1�,� �2�,� �3�,� �4�.�.�.�)� �w�h�i�c�h� �w�o�u�l�d� �i�m�p�l�y� �a� �p�r�e�f�e�r�r�e�d� 

�o�r�d�e�r� �t�o� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e� �s�t�u�d�e�n�t�s �� 

�l�a�c�k� �o�f� �p�r�i�o�r� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�i�s� �t�o�p�i�c� �m�a�y� �h�a�v�e� �l�e�f�t� �t�h�e�m� 

�u�n�p�r�e�p�a�r�e�d� �t�o� �t�a�k�e� �f�u�l�l� �a�d�v�a�n�t�a�g�e� �o�f� �t�h�e� �c�a�p�a�b�i�l�i�t�i�e�s� �o�f� 

�t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�e�r�s�i�o�n�.� �T�h�i�s� �m�a�y� 

�e�x�p�l�a�i�n� �w�h�y� �o�n�l�y� �s�l�i�g�h�t� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�s�e�q�u�e�n�c�i�n�g� �t�o�o�k� �p�l�a�c�e�.� 

�I�t� �i�s� �c�o�n�c�l�u�d�e�d� �t�h�e�r�e�f�o�r�e�,� �t�h�a�t� �w�h�e�n� �t�h�e� �a�i�m� �o�f� 

�i�n�s�t�r�u�c�t�i�o�n� �i�s� �t�o� �p�r�e�s�e�n�t� �f�a�c�t�u�a�l� �i�n�f�o�r�m�a�t�i�o�n� �t�o� �d�e�v�e�l�o�p� 

�a� �k�n�o�w�l�e�d�g�e� �b�a�s�e� �t�h�a�t� �d�i�d� �n�o�t� �p�r�e�v�i�o�u�s�l�y� �e�x�i�s�t� �w�i�t�h�i�n� �a
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�s�t�u�d�e�n�t� �a�n�d� �w�h�e�n� �t�h�e� �l�e�a�r�n�i�n�g� �m�a�y� �r�e�q�u�i�r�e� �a� �h�i�e�r�a�r�c�h�i�a�l� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�,� �a� �p�r�e�s�e�l�e�c�t�e�d� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�e� �(�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �d�e�s�i�g�n�)� �m�a�y� 

�b�e� �t�h�e� �m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e� �d�e�s�i�g�n� �s�t�r�a�t�e�g�y� �f�o�r� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o�.� �L�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �m�a�y� �b�e� �m�o�r�e� 

�a�p�p�r�o�p�r�i�a�t�e� �w�h�e�n� �a� �h�i�g�h�e�r� �l�e�v�e�l� �o�f� �l�e�a�r�n�i�n�g� �i�s� �r�e�q�u�i�r�e�d�,� 

�(�i�.�e�.�,� �c�o�g�n�i�t�i�v�e� �s�t�r�a�t�e�g�i�e�s� �i�n� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �o�r� 

�a�p�p�l�i�c�a�t�i�o�n� �o�f� �i�n�t�e�l�l�e�c�t�u�a�l� �s�k�i�l�l�s� �t�o� �g�a�i�n� �d�e�e�p�e�r� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �c�o�n�c�e�p�t�s�)�.� �I�n� �o�r�d�e�r� �t�o� �d�e�v�e�l�o�p� 

�c�o�g�n�i�t�i�v�e� �s�t�r�a�t�e�g�i�e�s� �i�n� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �a�n�d� �i�n�t�e�l�l�e�c�t�u�a�l� 

�s�k�i�l�l�s�,� �a� �s�t�u�d�e�n�t� �m�u�s�t� �h�a�v�e� �a� �k�n�o�w�l�e�d�g�e� �b�a�s�e� �f�r�o�m� �w�h�i�c�h� 

�t�o� �w�o�r�k� �(�p�r�i�o�r� �k�n�o�w�l�e�d�g�e� �a�n�d� �e�x�p�e�r�i�e�n�c�e�)� �a�n�d� �t�h�e� �f�r�e�e�d�o�m� 

�t�o� �a�t�t�e�m�p�t� �v�a�r�i�o�u�s� �m�e�a�n�s� �o�f� �s�o�l�v�i�n�g� �p�r�o�b�l�e�m�s�.� �T�h�e� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �d�e�s�i�g�n� �s�t�r�a�t�e�g�y� �m�a�y� �p�r�o�v�i�d�e� �t�h�e� 

�c�a�p�a�b�i�l�i�t�y� �t�o� �a�l�l�o�w� �f�o�r� �u�n�i�q�u�e� �s�o�l�u�t�i�o�n�s� �t�o� �p�r�o�b�l�e�m�s� �a�s� 

�w�e�l�l� �a�s� �t�h�e� �i�n�t�e�l�l�e�c�t�u�a�l� �f�r�e�e�d�o�m� �t�o� �p�u�r�s�u�e� �l�e�a�r�n�i�n�g� �i�n� 

�a�n� �i�n�d�i�v�i�d�u�a�l� �m�a�n�n�e�r�.� 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �o�n� �t�a�s�k� 

�c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �i�n�d�i�c�a�t�e�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �s�a�v�i�n�g�s� �o�f� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �t�i�m�e�,� �w�i�t�h� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �v�e�r�s�i�o�n� �u�s�i�n�g� �l�e�s�s� �i�n�s�t�r�u�c�t�i�o�n�a�l� �t�i�m�e� 

�t�h�a�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �v�e�r�s�i�o�n�.� �T�h�e� �s�t�r�e�n�g�t�h� �o�f� 

�e�f�f�e�c�t� �w�a�s� �c�a�l�c�u�l�a�t�e�d� �(�s�u�m� �o�f� �s�q�u�a�r�e�s� �o�f� �t�h�e� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e�s� �d�i�v�i�d�e�d� �b�y
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�t�h�e� �t�o�t�a�l� �s�u�m� �o�f� �s�q�u�a�r�e�s�)� �a�n�d� �f�o�u�n�d� �t�h�a�t� �o�n�l�y� �.�0�5� �o�f� �t�h�e� 

�v�a�r�i�a�n�c�e� �w�a�s� �a�t�t�r�i�b�u�t�a�b�l�e� �t�o� �r�e�a�l� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s�.� 

�O�n�e� �p�o�s�s�i�b�l�e� �e�x�p�l�a�n�a�t�i�o�n� �f�o�r� �t�h�e� �s�i�g�n�i�f�i�c�a�n�t� �t�i�m�e� 

�s�a�v�i�n�g�s� �i�n� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�l�e�s�s�o�n� �m�a�y� �b�e� �t�h�a�t� �t�h�e� �a�d�d�i�t�i�o�n�a�l� �i�n�f�o�r�m�a�t�i�o�n� �t�h�e� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �p�r�o�g�r�a�m� �p�r�o�v�i�d�e�d� �c�a�u�s�e�d� �t�h�e� 

�p�a�r�t�i�c�i�p�a�n�t�s� �t�o� �r�e�a�d�,� �a�s�s�i�m�i�l�a�t�e� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�,� �a�n�d� 

�r�e�s�p�o�n�d� �a�p�p�r�o�p�r�i�a�t�e�l�y� �b�e�f�o�r�e� �m�a�k�i�n�g� �a� �d�e�c�i�s�i�o�n�,� �t�h�u�s�,� 

�r�e�q�u�i�r�i�n�g� �m�o�r�e� �t�i�m�e�.� �T�h�i�s� �w�a�s� �n�o�t� �t�h�e� �c�a�s�e� �i�n� �t�h�e� 

�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�,� �w�h�i�c�h� 

�a�u�t�o�m�a�t�i�c�a�l�l�y� �m�o�v�e�d� �t�h�e� �v�i�e�w�e�r�s� �t�h�r�o�u�g�h� �t�h�e� �p�r�o�g�r�a�n�,� 

�t�h�e�r�e�b�y� �r�e�m�o�v�i�n�g� �m�a�n�y� �o�f� �t�h�e� �d�e�c�i�s�i�o�n�s� �t�h�a�t� �h�a�d� �t�o� �b�e� 

�m�a�d�e� �(�i�n� �c�o�m�p�a�r�i�s�o�n� �t�o� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �v�e�r�s�i�o�n�)�.� 

�A�n�o�t�h�e�r� �p�l�a�u�s�i�b�l�e� �r�e�a�s�o�n� �f�o�r� �t�h�i�s� �r�e�s�u�l�t� �i�s� �t�h�a�t� 

�t�h�e� �m�a�j�o�r� �d�i�f�f�e�r�e�n�c�e� �i�n� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �w�a�s� �t�h�e� �e�f�f�e�c�t� 

�o�f� �t�h�e� �i�n�t�u�i�t�i�v�e� �l�e�a�r�n�e�r�s� �w�i�t�h�i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �(�s�e�e� �T�a�b�l�e� �2�)�.� �T�h�e� �i�n�t�u�i�t�i�v�e� 

�t�y�p�e� �l�e�a�r�n�e�r�s� �u�s�e�d� �a�l�m�o�s�t� �f�i�v�e� �m�o�r�e� �m�i�n�u�t�e�s� �i�n� �v�i�e�w�i�n�g� 

�t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �t�h�a�n� �t�h�e� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s� �(�m�e�a�n� 

�t�i�m�e�s� �o�f� �4�5�.�4�7� �m�i�n�u�t�e�s� �v�e�r�s�u�s� �4�0�.�6�0� �m�i�n�u�t�e�s�)�.� �T�h�i�s� 

�d�i�f�f�e�r�e�n�c�e� �a�p�p�r�o�a�c�h�e�d� �s�i�g�n�i�f�i�c�a�n�c�e� �(�p�=�.�1�0�3�)�,� �a�n�d� �i�s� 

�t�h�e�r�e�f�o�r�e� �n�o�t�e�w�o�r�t�h�y�.� 

�T�h�e� �a�v�e�r�a�g�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �t�i�m�e� �s�a�v�i�n�g�s� �b�e�t�w�e�e�n� �t�h�e
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�t�w�o� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s� �w�a�s� �l�e�s�s� �t�h�a�n� �t�h�r�e�e� 

�m�i�n�u�t�e�s� �(�p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �=� �4�0�.�2�0� �m�i�n�u�t�e�s� �v�e�r�s�u�s� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �=� �4�3�.�0�3� �m�i�n�u�t�e�s�)�.� �W�i�t�h�i�n� �t�h�e� �c�o�n�t�e�x�t� 

�o�f� �t�h�e� �g�r�a�p�h�i�c� �a�r�t�s� �c�o�u�r�s�e� �f�o�r� �w�h�i�c�h� �t�h�i�s� �t�r�a�i�n�i�n�g� �w�a�s� 

�i�n�t�e�n�d�e�d�,� �t�h�e� �s�a�v�i�n�g�s� �o�f� �t�h�r�e�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �m�i�n�u�t�e�s� �p�e�r� 

�s�t�u�d�e�n�t� �i�s� �i�n�s�i�g�n�i�f�i�c�a�n�t� �a�n�d� �s�h�o�u�l�d� �n�o�t� �b�e� �v�i�e�w�e�d� �a�s� �a� 

�m�a�j�o�r� �n�e�g�a�t�i�v�e� �d�e�t�r�a�c�t�o�r� �w�h�e�n� �d�e�s�i�g�n�i�n�g� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o� �p�r�o�g�r�a�m�s� �f�o�r� �t�h�i�s� �t�y�p�e� �o�f� �t�r�a�i�n�i�n�g�.� 

 ��T�h�e�r�e�f�o�r�e�,� �i�t� �i�s� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �a�l�t�h�o�u�g�h� �t�h�e�r�e� �w�a�s� 

�a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �c�o�m�p�l�e�t�i�o�n� 

�r�a�t�e�s�,� �t�h�i�s� �f�a�c�t�o�r� �m�u�s�t� �b�e� �u�n�d�e�r�s�t�o�o�d� �w�i�t�h�i�n� �t�h�e� �t�o�t�a�l� 

�p�u�r�p�o�s�e� �a�n�d� �u�s�e� �o�f� �t�h�e� �p�a�r�t�i�c�u�l�a�r� �t�r�a�i�n�i�n�g� �f�o�r� �w�h�i�c�h� �i�t� 

�i�s� �i�n�t�e�n�d�e�d� �b�e�f�o�r�e� �s�t�a�t�i�n�g� �w�h�i�c�h� �t�y�p�e� �o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�d�e�s�i�g�n� �w�o�u�l�d� �b�e� �m�o�s�t� �a�p�p�r�o�p�r�i�a�t�e�.� �W�i�t�h�i�n� �t�h�i�s� 

�p�a�r�t�i�c�u�l�a�r� �t�r�a�i�n�i�n�g� �t�h�e� �d�i�f�f�e�r�e�n�c�e� �i�n� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� 

�s�h�o�u�l�d� �n�o�t� �b�e� �v�i�e�w�e�d� �a�s� �t�h�e� �d�e�c�i�s�i�v�e� �f�a�c�t�o�r� �i�n� �s�e�l�e�c�t�i�n�g� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�s�.� 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �o�n� �s�t�u�d�e�n�t� 

�l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �(�s�e�n�s�i�n�g� �v�e�r�s�u�s� �i�n�t�u�i�t�i�v�e�)� �i�n�d�i�c�a�t�e�d� �n�o� 

�s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �a�s� 

�w�e�l�l� �a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� 

�r�a�t�e�s�.� �A�l�s�o�,� �t�h�e� �s�e�q�u�e�n�c�e� �o�f� �l�e�s�s�o�n� �u�n�i�t� �s�e�l�e�c�t�i�o�n� �a�n�d� 

�s�t�u�d�e�n�t� �u�t�i�l�i�z�a�t�i�o�n� �o�f� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �o�p�t�i�o�n�s� �w�i�t�h�i�n� 

�t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m
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�i�n�d�i�c�a�t�e�d� �t�h�a�t� �w�h�e�n� �t�h�e� �s�t�u�d�e�n�t�s� �o�f� �t�h�i�s� �p�r�o�g�r�a�m� �w�e�r�e� 

�g�i�v�e�n� �t�h�e� �o�p�t�i�o�n� �t�o� �c�h�o�o�s�e� �t�h�e�i�r� �o�w�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�a�t�h�,� 

�t�h�e�y� �c�h�o�s�e� �p�a�t�h�s� �v�e�r�y� �s�i�m�i�l�a�r� �t�o� �t�h�e� �p�r�e�s�e�t� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l�l�e�d� �v�e�r�s�i�o�n�.� 

�T�h�e� �s�i�m�i�l�a�r�i�t�i�e�s� �o�f� �l�e�s�s�o�n� �u�n�i�t� �s�e�l�e�c�t�i�o�n�s� �m�a�y� �h�a�v�e� 

�b�e�e�n� �c�a�u�s�e�d� �b�y� �t�h�e� �w�a�y� �i�n� �w�h�i�c�h� �t�h�e� �l�e�s�s�o�n� �c�h�o�i�c�e�s� �w�e�r�e� 

�p�r�e�s�e�n�t�e�d�.� �S�t�u�d�e�n�t�s� �v�i�e�w�i�n�g� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�p�r�o�g�r�a�m� �(�b�o�t�h� �s�e�n�s�i�n�g� �a�n�d� �i�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r�s�)� 

�v�i�e�w�d�d� �a� �m�a�i�n� �m�e�n�u� �w�h�i�c�h� �p�r�e�s�e�n�t�e�d� �t�h�e� �l�e�s�s�o�n� �u�n�i�t�s� �i�n� �a� 

�s�e�q�u�e�n�t�i�a�l� �f�a�s�h�i�o�n� �(�i�.�e�.�,� �1�,� �2�,� �3�,� �4�.�.�.�)�.� �T�w�e�n�t�y�-�f�i�v�e� 

�s�t�u�d�e�n�t�s� �m�a�d�e� �s�e�l�e�c�t�i�o�n�s� �w�i�t�h�i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �p�r�o�g�r�a�m�.� �O�f� �t�h�e� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s�,� �1�1� 

�f�o�l�l�o�w�e�d� �t�h�e� �i�d�e�n�t�i�c�a�l� �l�e�s�s�o�n� �u�n�i�t� �s�e�l�e�c�t�i�o�n� �s�e�q�u�e�n�c�e� �a�s� 

�t�h�a�t� �i�n� �t�h�e� �p�r�o�g�r�a�m� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �v�e�r�s�i�o�n� 

�a�n�d� �t�h�r�e�e� �s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r�s� �c�h�o�s�e� �a� �m�o�r�e� �r�a�n�d�o�m� 

�a�p�p�r�o�a�c�h�.� �N�i�n�e� �i�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r�s� �c�h�o�s�e� �t�h�e� 

�i�d�e�n�t�i�c�a�l� �l�e�s�s�o�n� �u�n�i�t� �s�e�l�e�c�t�i�o�n� �s�e�q�u�e�n�c�e� �a�s� �t�h�e� �p�r�o�g�r�a�m� 

�c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �v�e�r�s�i�o�n� �a�n�d� �t�w�o� �i�n�t�u�i�t�i�v�e� 

�l�e�a�r�n�e�r�s� �c�h�o�s�e� �a� �r�a�n�d�o�m� �a�p�p�r�o�a�c�h� �t�o� �t�h�e� �s�e�l�e�c�t�i�o�n� �o�f� 

�l�e�s�s�o�n� �u�n�i�t�s�.� �I�t� �i�s� �r�e�a�s�o�n�a�b�l�e� �t�o� �a�s�s�u�m�e� �t�h�a�t� �t�h�e� 

�s�t�u�d�e�n�t�s� �o�f� �t�h�i�s� �s�t�u�d�y� �p�e�r�c�e�i�v�e�d� �t�h�i�s� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� 

�l�e�s�s�o�n� �u�n�i�t�s� �a�s� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �s�e�q�u�e�n�c�e� �t�o� �f�o�l�l�o�w�,� �t�h�u�s� 

�e�x�p�l�a�i�n�i�n�g� �t�h�e� �s�e�q�u�e�n�t�i�a�l� �p�a�t�h� �f�o�l�l�o�w�e�d� �b�y� �t�h�e� �m�a�j�o�r�i�t�y� 

�o�f� �v�i�e�w�e�r�s�.



�9�9� 

�A� �s�e�c�o�n�d� �e�x�p�l�a�n�a�t�i�o�n� �f�o�r� �t�h�e�s�e� �r�e�s�u�l�t�s� �m�a�y� �b�e� �t�h�a�t� 

�t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �w�i�t�h�i�n� �t�h�i�s� �s�t�u�d�y� �d�i�d� �n�o�t� �a�d�e�q�u�a�t�e�l�y� 

�a�l�l�o�w� �f�o�r� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.� �T�h�e� �t�o�p�i�c� �o�f� 

�i�n�s�t�r�u�c�t�i�o�n�,�  ��I�n�t�r�o�d�u�c�t�i�o�n� �t�o� �O�f�f�s�e�t� �L�i�t�h�o�g�r�a�p�h�y�"�,� �w�a�s� 

�i�n�f�o�r�m�a�t�i�o�n�a�l� �i�n� �n�a�t�u�r�e�,� �w�i�t�h� �s�t�u�d�e�n�t�s� �h�a�v�i�n�g� �h�a�d� �n�o� 

�p�r�i�o�r� �t�r�a�i�n�i�n�g� �o�n� �t�h�e� �t�o�p�i�c�.� �W�i�t�h� �t�h�e�s�e� �c�r�i�t�e�r�i�a� �o�f� �t�h�e� 

�i�n�s�t�r�u�c�t�i�o�n�,� �i�t� �i�s� �r�e�a�s�o�n�a�b�l�e� �t�o� �a�s�s�u�m�e� �t�h�a�t� �t�h�e� 

�s�t�u�d�e�n�t�s�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �l�e�a�r�n�i�n�g� �s�t�y�l�e�,� �p�r�o�g�r�e�s�s�e�d� 

�t�h�r�o�u�g�h� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �(�w�i�t�h�i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �p�r�o�g�r�a�m� �-� �P�r�o�g�r�a�m� �2�)� �i�n� �a� �s�e�q�u�e�n�t�i�a�l� �m�a�n�n�e�r� 

�d�u�e� �t�o� �t�h�e�i�r� �l�a�c�k� �o�f� �a� �k�n�o�w�l�e�d�g�e� �b�a�s�e� �w�h�i�c�h� �m�a�y� �h�a�v�e� 

�d�e�t�e�r�r�e�d� �t�h�e�m� �f�r�o�m� �u�s�i�n�g� �t�h�e� �f�u�l�l� �c�a�p�a�b�i�l�i�t�i�e�s� �o�f� �t�h�e� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �p�r�o�g�r�a�m�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �i�n�t�u�i�t�i�v�e� 

�t�y�p�e� �l�e�a�r�n�e�r�s� �a�p�p�a�r�e�n�t�l�y� �r�e�s�t�r�a�i�n�e�d� �t�h�e�i�r� �p�r�e�f�e�r�r�e�d� 

�s�t�y�l�e� �o�f� �l�e�a�r�n�i�n�g� �a�n�d� �f�o�l�l�o�w�e�d� �a� �s�e�q�u�e�n�t�i�a�l� �o�r�d�e�r� 

�t�h�r�o�u�g�h� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�.� 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�i�s� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �o�n� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �a�n�d� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s� �i�n� 

�r�e�g�a�r�d� �t�o� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �s�e�e�m� �t�o� �s�t�a�n�d� �i�n� �c�o�n�t�r�a�s�t� �t�o� 

�t�h�e� �f�i�n�d�i�n�g�s� �o�f� �M�c�C�a�u�l�l�e�y� �a�n�d� �N�a�t�t�e�r� �(�1�9�8�0�)�,� �i�n� �w�h�i�c�h� 

�t�h�e�y� �d�e�s�c�r�i�b�e� �t�h�e� �p�r�e�f�e�r�r�e�d� �l�e�a�r�n�i�n�g� �a�c�t�i�v�i�t�i�e�s� �o�f� �t�h�e� 

�s�e�n�s�i�n�g� �t�y�p�e� �l�e�a�r�n�e�r� �a�n�d� �t�h�e� �i�n�t�u�i�t�i�v�e� �t�y�p�e� �l�e�a�r�n�e�r�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �M�c�C�a�u�l�l�e�y� �a�n�d� �N�a�t�t�e�r� �(�1�9�8�0�)� �t�h�e� �i�n�t�u�i�t�i�v�e� 

�t�y�p�e� �l�e�a�r�n�e�r� �w�o�u�l�d� �h�a�v�e� �a�p�p�r�o�a�c�h�e�d� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �i�n



�1�0�0� 

�t�h�i�s� �s�t�u�d�y� �i�n� �a� �m�o�r�e� �i�n�-�d�e�p�t�h� �m�a�n�n�e�r�,� �e�x�p�e�r�i�m�e�n�t�i�n�g� �w�i�t�h� 

�v�a�r�i�o�u�s� �a�p�p�l�i�c�a�t�i�o�n�s� �t�o� �t�h�e� �l�e�a�r�n�i�n�g� �t�a�s�k�,� �t�h�u�s� 

�e�x�p�e�n�d�i�n�g� �m�o�r�e� �t�i�m�e� �d�u�r�i�n�g� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n� �a�n�d� �a�c�h�i�e�v�i�n�g� 

�h�i�g�h�e�r� �s�c�o�r�e�s� �o�n� �t�h�e� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t�.� �A�l�t�h�o�u�g�h� �t�h�e�r�e� 

�w�a�s� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �l�e�a�r�n�i�n�g� 

�s�t�y�l�e�s� �i�n� �a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �s�c�o�r�e�s� �a�n�d� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� 

�r�a�t�e�s�,� �t�h�e�r�e� �w�a�s� �a� �p�e�r�c�e�i�v�a�b�l�e� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� 

�a�c�h�i�e�v�e�m�e�n�t� �s�c�o�r�e�s� �a�n�d� �c�o�m�p�l�e�t�i�o�n� �t�i�m�e�s� �o�f� �t�h�e� �i�n�t�u�i�t�i�v�e� 

�t�y�p�e�  ��l�e�a�r�n�e�r�s� �i�n� �t�h�e� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�t�e�r�a�c�t�i�v�e� 

�p�r�o�g�r�a�m� �(�s�e�e� �T�a�b�l�e�s� �1� �&� �2�)�.� �T�h�i�s� �d�i�f�f�e�r�e�n�c�e�,� �t�h�o�u�g�h� 

�i�n�s�i�g�n�i�f�i�c�a�n�t�,� �w�h�e�n� �c�o�m�p�a�r�e�d� �w�i�t�h� �t�h�e� �o�t�h�e�r� �m�e�a�n� �s�c�o�r�e�s� 

�i�n�d�i�c�a�t�e�s� �a� �s�u�b�t�l�e� �t�r�e�n�d� �i�n� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �p�r�e�f�e�r�e�n�c�e�s� 

�w�i�t�h�i�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�s�.� 

�A�l�t�h�o�u�g�h� �t�h�e� �c�o�n�c�e�p�t�s� �o�f� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �a�r�e� 

�i�n�t�e�r�e�s�t�i�n�g� �a�n�d� �u�s�e�f�u�l� �w�i�t�h�i�n� �t�h�e� �e�d�u�c�a�t�i�o�n�a�l� �p�r�o�c�e�s�s�,� 

�t�h�e�i�r� �e�f�f�e�c�t�s� �w�i�t�h�i�n� �t�h�i�s� �s�t�u�d�y� �d�i�d� �n�o�t� �a�c�c�o�u�n�t� �f�o�r� 

�S�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �p�e�r�f�o�r�m�a�n�c�e� �o�r� �c�o�m�p�l�e�t�i�o�n� 

�r�a�t�e�s�.� �I�t� �i�s� �c�o�n�c�l�u�d�e�d� �t�h�e�r�e�f�o�r�e�,� �t�h�a�t� �w�h�e�n� 

�i�n�f�o�r�m�a�t�i�o�n�a�l� �(�f�a�c�t�u�a�l�)� �m�a�t�e�r�i�a�l� �i�s� �t�o� �b�e� �p�r�e�s�e�n�t�e�d� �t�o� 

�s�t�u�d�e�n�t�s� �w�h�o� �h�a�v�e� �n�o� �p�r�i�o�r� �k�n�o�w�l�e�d�g�e� �b�a�s�e� �o�r� �t�r�a�i�n�i�n�g� �i�n� 

�a� �s�p�e�c�i�f�i�c� �t�o�p�i�c�,� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n� �o�f� �a�n� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m� �m�a�y� �n�o�t� �n�e�e�d� �t�o� �p�r�o�v�i�d�e� �f�o�r� 

�d�i�f�f�e�r�e�n�c�e�s� �i�n� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�.



�1�0�1� 

�R�E�C�O�M�M�E�N�D�A�T�I�O�N�S� �F�O�R� �F�U�R�T�H�E�R� �R�E�S�E�A�R�C�H� 

�B�a�s�e�d� �o�n� �t�h�e� �f�i�n�d�i�n�g�s� �o�f� �t�h�i�s� �s�t�u�d�y�,� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �a�r�e� �m�a�d�e�:� 

�1�.� �A�d�d�i�t�i�o�n�a�l� �i�n�v�e�s�t�i�g�a�t�i�o�n�s� �o�f� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� 

�b�e�t�w�e�e�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�i�n�g� �a�n�d� �l�e�a�r�n�i�n�g� �s�t�y�l�e� 

�s�h�o�u�l�d� �b�e� �c�o�n�d�u�c�t�e�d�,� �u�t�i�l�i�z�i�n�g� �l�a�r�g�e�r�,� �m�o�r�e� 

�r�e�p�r�e�s�e�n�t�a�t�i�v�e�,� �s�a�m�p�l�e�s� �i�n� �o�r�d�e�r� �t�o� �g�e�n�e�r�a�l�i�z�e� �t�h�e� 

�r�e�s�u�l�t�s� �o�f� �t�h�e� �s�t�u�d�y� �t�o� �a� �b�r�o�a�d�e�r� �p�o�p�u�l�a�t�i�o�n�.� 

�2�.� �I�n�s�t�r�u�m�e�n�t�s� �t�h�a�t� �m�e�a�s�u�r�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e� �i�n� 

�g�r�e�a�t�e�r� �d�e�t�a�i�l� �s�h�o�u�l�d� �b�e� �u�t�i�l�i�z�e�d� �i�n� �o�r�d�e�r� �t�o� �d�e�t�e�r�m�i�n�e� 

�s�p�e�c�i�f�i�c� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �t�h�e� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �o�f� �s�t�u�d�e�n�t�s�.� 

�3�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� �t�o�p�i�c�s� �w�h�i�c�h� �a�r�e� �u�n�b�i�a�s�e�d� �t�o� 

�s�p�e�c�i�f�i�c� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s� �s�h�o�u�l�d� �b�e� �s�e�l�e�c�t�e�d� �f�o�r� �f�u�r�t�h�e�r� 

�i�n�v�e�s�t�i�g�a�t�i�o�n�.� 

�4�.� �A�d�d�i�t�i�o�n�a�l� �v�a�r�i�a�b�l�e�s� �s�u�c�h� �a�s� �s�t�u�d�e�n�t� �a�t�t�i�t�u�d�e� 

�s�h�o�u�l�d� �b�e� �i�n�v�e�s�t�i�g�a�t�e�d� �i�n� �r�e�l�a�t�i�o�n� �t�o� �t�h�e� �d�e�p�e�n�d�e�n�t� 

�v�a�r�i�a�b�l�e�s� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�.� 

�5�.� �A�d�d�i�t�i�o�n�a�l� �i�t�e�m�s� �s�h�o�u�l�d� �b�e� �i�n�c�l�u�d�e�d� �o�n� �t�h�e� 

�a�c�h�i�e�v�e�m�e�n�t� �t�e�s�t� �t�o� �i�m�p�r�o�v�e� �t�h�e� �r�e�l�i�a�b�i�l�i�t�y�.� �W�h�i�l�e� �t�h�e� 

�r�e�l�i�a�b�i�l�i�t�y� �e�s�t�i�m�a�t�e� �d�u�r�i�n�g� �t�h�e� �f�o�r�m�a�t�i�v�e� �e�v�a�l�u�a�t�i�o�n� �w�a�s� 

�.�8�3�,� �t�h�e� �r�e�l�i�a�b�i�l�i�t�y� �e�s�t�i�m�a�t�e� �o�f� �t�h�e� �e�x�p�e�r�i�m�e�n�t� �w�a�s� �.�7�5�.� 

�6�.� �I�n�v�e�s�t�i�g�a�t�i�o�n�s� �o�f� �t�h�i�s� �t�y�p�e� �s�h�o�u�l�d� �b�e� �c�o�n�d�u�c�t�e�d� 

�i�n� �v�a�r�i�o�u�s� �o�t�h�e�r� �d�i�s�c�i�p�l�i�n�e�s� �t�o� �e�s�t�a�b�l�i�s�h� �a� �d�a�t�a� �b�a�s�e� �o�f



�1�0�2� 

�c�o�n�d�i�t�i�o�n�s� �w�h�i�c�h� �m�a�y� �b�e� �u�s�e�d� �b�y� �i�n�s�t�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�e�r�s� 

�o�f� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �p�r�o�g�r�a�m�s�.



�B�I�B�L�I�O�G�R�A�P�H�Y� 
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�1�0�4� 

�B�i�b�l�i�o�g�r�a�p�h�y� 

�A�m�a�d�a�,� �G�.� �(�1�9�8�3�)�.� �W�h�y� �e�d�u�c�a�t�o�r�s� �s�h�o�u�l�d� �t�a�k�e� �t�h�e� 

�i�n�t�e�r�a�c�t�i�v�e� �m�e�d�i�a� �p�l�u�n�g�e�.� �E�I�T�Y�,� �1�5�(�6�)�,� �4�5�-�4�6�,� �5�6�.� 

�A�n�d�r�a�d�e�,� �5�.� �C�.� �(�1�9�8�2�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�:� �T�e�l�e�v�i�s�i�o�n� 

�w�i�t�h� �a� �t�e�a�c�h�i�n�g� �t�o�u�c�h�.� �J�o�u�r�n�a�l� �o�f� �C�o�l�l�e�g�e� 

�P�l�a�c�e�m�e�n�t�,� �X�L�I�I�(�4�)�,� �1�5�-�1�6�.� 

�A�n� �I�n�t�e�r�a�c�t�i�v�e� �V�i�d�e�o� �C�a�s�e�b�o�o�k�.� �°�(�1�9�8�2�)�.� �E�I�T�V�,� �1�4�(�6�)�,� �3�5�-� 

�3�9�.� 

�A�p�p�l�i�c�a�t�i�o�n�s�:� �S�c�i�e�n�c�e� �t�e�a�c�h�e�r� �s�h�o�w�s� �v�a�l�u�e� �o�f� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o�.� �(�1�9�8�4�)�.� �T�.�H�.�E�.� �J�o�u�r�n�a�l�,� �1�1�(�1�1�)�,� �9�4�-�9�5�.� 

�B�a�c�k�e�r�,� �D�.� �(�1�9�8�2�)�.� �O�n�e�-�o�f�-�a�-�k�i�n�d� �v�i�d�e�o� �p�r�o�g�r�a�m�s�.� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� �2�7�(�2�)�,� �2�6�-�2�8�.� 

�B�e�a�r�d�,� �M�.� �H�.�,� �L�o�r�t�o�n�,� �P�.� �V�.�,� �S�e�a�r�l�e�,� �B�.� �W�.�,� �&� �A�t�k�i�n�s�o�n�,� 

�R�.� �C�C�.� �(�1�9�7�3�)�.� �C�o�m�p�a�r�i�s�o� �u�d�e� 

�e�r�f�o�r�m�a�n�c�e� �a� �a�t�t�i�t�u� �e�r� �t�h�r�e�e� �l�e�s�s�o�n �� 

�s�e�l�e�c�t�i�o�n� �s�t�r�a�t�e�g�i�e�s� �i�n� �c�o�m�p�u�t�e�r�-�a�s�s�i�s�t�e� 

�i�n�s�t�r�u�c�t�i�o�n�.� �(�R�e�p�o�r�t� �N�o�.� �S�U�-�I�M�S�S�S�-�2�2�2�)�.� 

�C�a�l�i�f�o�r�n�i�a�:� �S�t�a�n�f�o�r�d� �U�n�i�v�e�r�s�i�t�y�,� �I�n�s�t�i�t�u�t�e� �f�o�r� 

�M�a�t�h�e�m�a�t�i�c�a�l� �S�t�u�d�i�e�s� �i�n� �S�o�c�i�a�l� �S�c�i�e�n�c�e�.� 

�B�l�i�t�z�,� �A�.� �N�.�,� �&� �S�m�i�t�h�,� �T�.� �(�1�9�7�3�,� �M�a�r�c�h�)�.� �e�r�s�o�n�a�l�i�t� 

�t�i�c�s� �t�e�r� 

�s�s�i� �i�n�s� �j� �t�e�x�t�.� �P�a�p�e�r� 

�p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� 

�A�s�s�o�c�i�a�t�i�o�n� �A�n�n�u�a�l� �M�e�e�t�i�n�g�,� �N�e�w� �O�r�l�e�a�n�s�,� �L�A�.



�1�0�5� 

�B�o�e�n�,� �L�.� �L�.� �(�1�9�8�3�)�.� �E�d�u�c�a�t�i�o�n�a�l� �t�e�c�h�n�o�l�o�g�y� �r�e�s�e�a�r�c�h�:� 

�T�e�a�c�h�i�n�g� �w�i�t�h� �a�n� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �c�o�m�p�u�t�e�r� 

�s�y�s�t�e�m�.� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �2�3�(�3�)�,� �4�2�-�4�3�.� 

�B�o�r�k�,� �A�.� �(�1�9�8�4�)�.� �C�o�m�p�u�t�e�r�s� �a�n�d� �t�h�e� �f�u�t�u�r�e�.� �C�o�m�p�u�t�e�r� 

�E�d�u�c�a�t�i�o�n�.� �8�(�1�)�,� �1�-�4� 

�B�o�s�c�o�,� �J�.� �J�.� �(�1�9�8�4�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�:� �E�d�u�c�a�t�i�o�n�a�l� 

�t�o�o�l� �o�r� �t�o�y�?� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �2�4�(�4�)�,� �1�3�-�1�8�.� 

�B�r�i�g�g�s�,� �L�.� �J�.�,� �&� �W�a�g�e�r�,� �W�.� �W�.� �(�1�9�8�1�)�.� �H�a�n�d�b�o�o�k� �o�f� 

�p�r�o�c�e�d�u�r�e�s� �f�o�r� �t�h�e� �d�e�s�i�g�n� �o�f� �i�n�s�t�r�u�c�t�i�o�n� �(�2�n�d� 

�e�d�.�}�.� �E�n�g�l�e�w�o�o�d� �C�l�i�f�f�s�,� �N�J�:� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y� 

�P�u�b�l�i�c�a�t�i�o�n�s�.� 

�B�u�n�d�e�r�s�o�n�,� �V�.� �C�.� �(�1�9�8�2�)�.� �W�i�l�l� �t�e�c�h�n�o�l�o�g�y� �i�m�p�r�o�v�e� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�d�u�c�t�i�v�i�t�y�?� �I�n�s�t�r�u�c�t�i�o�n�a�l� 

�I�n�n�o�v�a�t�o�r�,� �2�7�(�2�)�,� �2�9�,� �4�4�.� 

�B�u�t�l�e�r�,� �D�.� �W�.� �(�1�9�8�1�)�.� �5� �C�a�v�e�a�t�s� �f�o�r� �v�i�d�e�o�d�i�s�c�s� �i�n� 

�t�r�a�i�n�i�n�g�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� �2�6�(�2�)�,� �1�6�-�1�8�.� 

�C�a�m�b�r�e�,� �M�.� �A�.� �(�1�9�8�4�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� 

�I�n�n�o�v�a�t�o�r�,� �2�9�(�9�)�,� �2�4�-�2�5�.� 

�C�a�m�p�a�n�i�g�z�i�,� �J�.� �A�.� �(�1�9�7�8�)�.� �E�f�f�e�c�t�s� �o�f� �l�o�c�u�s� �o�f� �c�o�n�t�r�o�l� 

�a�n�d� �p�r�o�v�i�s�i�o�n� �o�f� �o�v�e�r�v�i�e�w�s� �i�n� �a� �C�A�I� �s�e�q�u�e�n�c�e�.� �A�E�D� 

�J�o�u�r�n�a�l�,� �1�2�(�1�)�,� �2�1�-�3�0�.� 

�C�a�m�p�b�e�l�l�,� �J�.� �(�E�d�.�)�.� �(�1�9�7�1�)�.� �T�h�e� �t�a�b�l�e� �J�u� 

�K�i�n�g�s�p�o�r�t�,� �T�N�:� �K�i�n�g�s�p�o�r�t� �P�r�e�s�s�,� �I�n�c�.� 

�C�a�r�r�i�e�r�,� �C�.� �(�1�9�8�4�)�.� �D�o� �l�e�a�r�n�e�r�s� �M�m�k�e� �g�o�o�d� �c�h�o�i�c�e�s�?� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� �2�9�(�2�}�,� �1�5�-�1�7�.
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�C�l�a�r�k�,� �D�.� �J�.� �(�1�9�8�4�)�.� �H�o�w� �d�o� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�d�i�s�c�s� 

�r�a�t�e� �a�g�a�i�n�s�t� �o�t�h�e�r� �m�e�d�i�a�?� �I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r� 

�2�9�(�9�)�,� �2�-�1�6�.� 

�C�o�h�e�n�,� �V�.� �B�.� �(�1�9�8�5�)�.� �A� �r�e�e�x�a�m�i�n�a�t�i�o�n� �o�f� �f�e�e�d�b�a�c�k� �i�n� 

�C�B�I�:� �I�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�.� 

�K�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �2�5�(�1�)�,� �3�3�-�3�7�.� 

�C�o�h�e�n�,� �V�.� �B�.� �(�1�9�8�4�)�.� �I�n�t�e�r�a�c�t�i�v�e� �f�e�a�t�u�r�e�s� �i�n� �t�h�e� 

�d�e�s�i�g�n� �o�f� �v�i�d�e�o�d�i�s�c� �m�a�t�e�r�i�a�l�s�.� �E�d�u�c�a�t�i�o�n�a�l� 

�T�e�c�h�n�o�l�o�g�y�,� �2�4�(�1�)�,� �1�6�-�2�0�.� 

�C�o�p�e�l�a�n�d�,� �P�.� �(�1�9�8�3�)�.� �A�n� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �s�y�s�t�e�m� �f�o�r� 

�e�d�u�c�a�t�i�o�n� �a�n�d� �t�r�a�i�n�i�n�g�.� �B�r�i�t�i�s�h� �J�o�u�r�n�a�l� �o�f� 

�E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �1�4�(�1�)�,� �5�9�-�6�5�.� 

�C�o�r�n�e�t�t�,� �C�.� �E�.� �(�1�9�8�3�)�.� �a� �o�u�l�d� �o� �b�o�u�t� 

�t�e�a�c�h�i�j� �l�e� �j� �t� �s�.� �B�l�o�o�m�i�n�g�t�o�n�,� �I�N�:� 

�P�h�i� �D�e�l�t�a� �K�a�p�p�a� �E�d�u�c�a�t�i�o�n�a�l� �F�o�u�n�d�a�t�i�o�n�.� 

�D�a�l�t�o�n�,� �D�.� �W�.� �(�1�9�8�6�)�.� �H�o�w� �e�f�f�e�c�t�i�v�e� �i�s� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o� �i�n� �i�m�p�r�o�v�i�n�g� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �a�t�t�i�t�u�d�e�?� 

�E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �2�6�(�1�)�,� �2�7�-�2�9�.� 

�D�a�y�n�e�s�,� �R�.� �(�1�9�8�2�)�.� �E�x�p�e�r�i�m�e�n�t�i�n�g� �w�i�t�h� �v�i�d�e�o�d�i�s�c�.� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� �2�7�(�2�)�,� �2�4�-�2�5�,� �4�4�.� 

�D�a�y�n�e�s�,� �R�.�,� �B�r�o�w�n�,� �R�.� �D�.�,� �&� �N�e�w�m�a�n�,� �D�.� �L�.� �(�1�9�8�1�)�.� 

�F�i�e�l�d� �t�e�s�t� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�e�a�c�h�i�n�g� �w�i�t�h� �v�i�d�e�o�d�i�s�c�s�.� 

�E�I�T�V�Y�,� �1�3�(�3�)�,� �5�6�-�5�8�.
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�D�e�B�l�o�o�i�s�,� �M�.�,� �M�a�k�i�,� �K�.� �C�.�,� �&� �H�a�l�l�,� �A�.� �F�.� �(�1�9�8�4�)�.� 

�E�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�d�i�s�e� �t�r�a�i�n�i�n�g�:� �A� 

�c�o�m�p�r�e�h�e�n�s�i�v�e� �r�e�v�i�e�w�.� �T�h�e� �V�i�d�e�o�d�i�s�c� �M�o�n�i�t�o�r�.� 

�F�a�l�l�s� �C�h�u�r�c�h�,� �V�A�:� �F�u�t�u�r�e� �S�y�s�t�e�m�s� �I�n�c�o�r�p�o�r�a�t�e�d� �&� 

�V�i�d�e�o� �M�o�n�i�t�o�r�.� 

�D�e�n�n�i�s�,� �V�.� �E�.� �(�1�9�8�4�)�.� �H�i�g�h� �t�e�c�h� �t�r�a�i�n�i�n�g� �a�t� �A�r�t�h�u�r� 

�A�n�d�e�r�s�o�n� �&� �C�o�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� �2�9�(�3�)�,� 

�6�-�1�2�.� 

�D�u�n�n�,� �R�.�,� �&� �D�u�n�n�,� �K�.� �(�1�9�7�8�)�.� �T�e�a�c�h�i�n�g� �s�t�u�d�e�n�t�s� �t�h�r�o�u�g�h� 

�t�h�e�i�r� �i�n�d�i�v�i�d�u�a�l� �l�e�a�r�n�i�n�g� �s�t�y�l�e�s�:� �r�a�c�t�i�c�a�l� 

�a�p�p�r�o�a�c�h�.� �R�e�s�t�o�n�,� �V�A�:� �R�e�s�t�o�n� �P�u�b�l�i�s�h�i�n�g� �C�o�m�p�a�n�y�,� 

�I�n�c�.� 

�D�u�n�n�,� �R�.�,� �&� �D�u�n�n�,� �K�.� �(�1�9�7�5�)�.� �E�d�u�c�a�t�o�r�s �� �s�e�l�f�-�t�e�a�c�h�i�n�g� 

�g�u�i�d�e� �t�o� �i�n�d�i�v�i�d�u�a�l�i�z�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�g�r�a�m�s�.� 

�W�e�s�t� �N�y�a�c�k�,� �N�Y�:� �P�a�r�k�e�r� �P�u�b�l�i�s�h�i�n�g� �C�o�m�p�a�n�y�,� �I�n�c�.� 

�D�w�y�e�r�,� �F�.� �M�.� �(�1�9�7�0�,� �M�a�y� �2�5�)�.� �C�¢� �u�t�e�r �� �i�s�t� 

�i�n�s�t�r�u�c�t�i�o�n�:� �P�o�t�e�n�t�i�a� �o�r� �c�o�l�l�e�g�e� �v�e�l� 

�i�n�s�t�r�u�c�t�i�o�n� �a�n�d� �r�e�v�i�e�w� �o�f� �r�e�s�e�a�r�c�h�.� �P�a�p�e�r� 

�p�r�e�s�e�n�t�e�d� �a�t� �P�e�n�n�s�y�l�v�a�n�i�a� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�,� 

�U�n�i�v�e�r�s�i�t�y� �P�a�r�k� �C�o�l�l�e�g�e� �o�f� �E�d�u�c�a�t�i�o�n�.� 

�E�b�n�e�r�,� �D�.� �G�.�,� �M�a�n�n�i�n�g�,� �D�.� �T�.�,� �B�r�o�o�k�s�,� �F�.� �R�.�,� �M�a�h�o�n�e�y�,� �J�.� 

�V�.�,� �L�i�p�p�e�r�t�,� �H�.� �T�.�,� �&� �B�a�l�s�o�n�,� �P�.� �M�.� �(�1�9�8�4�)�.� 

�V�i�d�e�o�d�i�s�c�s� �c�a�n� �i�m�p�r�o�v�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �e�f�f�i�c�i�e�n�c�y�.� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� �2�9�(�9�)�,� �2�6�-�2�8�.



�1�0�8� 

�E�b�n�e�r�,� �D�.� �G�.�,� �D�a�n�a�h�e�r�,� �B�.� �G�.�,� �M�a�h�o�n�e�y�,� �J�.� �V�.�,� �L�i�p�p�e�r�t�,� 

�H�.� �T�.�,� �&� �B�a�l�s�o�n�,� �P�.� �M�.� �(�1�9�8�4�)�.� �C�u�r�r�e�n�t� �i�s�s�u�e�s� �i�n� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�d�i�s�c� �a�n�d� �c�o�m�p�u�t�e�r�-�b�a�s�e�d� 

�i�n�s�t�r�u�c�t�i�o�n�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� �2�9�(�3�)� 

�E�h�r�l�i�c�h�,� �L�.� �R�.� �(�1�9�8�4�,� �J�a�n�u�a�r�y�)�.� �L�e�a�r�n�e�r� �a�s�s�e�s�s�m�e�n�t� 

�m�e�t�h�o�d�s� �u�s�i�n�g� �a� �c�o�m�p�u�t�e�r� �b�a�s�e�d� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�s�y�s�t�e�m�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �a�n�n�u�a�l� �m�e�e�t�i�n�g� �o�f� 

�t�h�e� �A�s�s�o�c�i�a�t�i�o�n� �f�o�r� �E�d�u�c�a�t�i�o�n�a�l� �C�o�m�m�u�n�i�c�a�t�i�o�n�s� �a�n�d� 

�T�e�c�h�n�o�l�o�g�y�,� �D�a�l�l�a�s�,� �T�X�.� 

�F�e�r�r�i�e�r�,� �S�.� �W�.� �(�1�9�8�2�)�.� �C�o�m�p�u�t�e�r�-�a�i�d�e�d� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n�:� �C�l�o�s�i�n�g� �t�h�e� �g�a�p� �b�e�t�w�e�e�n� �n�e�e�d�s� 

�a�n�d� �o�u�t�c�o�m�e�s� �i�n� �c�o�m�p�e�t�e�n�c�y�-�b�a�s�e�d� �l�e�a�d�e�r�s�h�i�p�,� 

�m�a�n�a�g�e�m�e�n�t� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �t�r�a�i�n�i�n�g�.� 

�P�L�E�T�,� �1�9�(�4�)�,� �3�1�1�-�3�1�6�.� 

�F�i�s�h�e�r�,� �M�.� �D�.�,� �B�l�a�c�k�w�e�l�l�,� �L�.� �R�.�,� �G�a�r�c�i�a�,� �A�.� �B�.�,� �&� 

�G�r�e�e�n�e�,� �J�.� �C�.� �(�1�9�7�4�)�.� �S�t�u�d�e�n�t� �c�o�n�t�r�o�l� �a�n�d� 

�c�h�o�i�c�e�:� �T�h�e�i�r� �e�f�f�e�c�t�s� �o�n� �s�t�u�d�e�n�t� �e�n�g�a�g�e�m�e�n�t� �i�n� �a� 

�C� �a�r�i�t�h�m�e�t�i�c� �t�a�s�k� �j� �1� �i�n�c�o�m� �c�h�o�o�l�.� 

�(�R�e�p�o�r�t� �N�o�.� �S�U�-�S�C�R�D�T�-�T�R�-�4�1�)�.� �W�a�s�h�i�n�g�t�o�n�,� �D�C�:� 

�N�a�t�i�o�n�a�l� �I�n�s�t�i�t�u�t�e� �o�f� �E�d�u�c�a�t�i�o�n�.� 

�F�l�o�y�d�,� �S�.�,� �F�l�o�y�d�,� �B�.�,� �H�o�n�,� �D�.�,� �M�c�E�n�t�e�e�,� �P�.�,� �O ��B�r�y�a�n�,� �K�.� 

�G�.�,� �&� �S�c�h�w�a�r�z�,� �M�.� �(�1�9�8�2�)�.� �H�a�n�d�b�o�o�k� �o�f� �i�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o�.� �W�h�i�t�e� �P�l�a�i�n�s�,� �N�Y�:� �K�n�o�w�l�e�d�g�e� �I�n�d�u�s�t�r�y� 

�P�u�b�l�i�c�a�t�i�o�n�s�,� �I�n�c�.



�1�0�9� 

�F�l�o�y�d�,� �5�S�.� �(�1�9�8�0�)�.� �D�e�s�i�g�n�i�n�g� �I�n�t�e�r�a�c�t�i�v�e� �V�i�d�e�o� 

�P�r�o�g�r�a�m�s�.� �T�r�a�i�n�i�n�g� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �j�j�i�o�u�r�n�a�l�.� �_� 

�3�4�(�1�2�)�,� �7�3�-�7�7�.� 

�F�r�e�d�e�r�i�c�k�s�,� �P�.� �S�.� �(�1�9�7�6�,� �A�p�r�i�l�)�.� �T�h�e� �e�f�f�e�c�t�s� �o�f� �l�o�c�u�s� 

�o�f� �c�o�n�t�r�o�l� �o�n� �C�A�I� �p�e�r�f�o�r�m�a�n�c�e�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� 

�t�h�e� �a�n�n�u�a�l� �m�e�e�t�i�n�g� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �R�e�s�e�a�r�c�h� 

�A�s�s�o�c�i�a�t�i�o�n�,� �S�a�n� �F�r�a�n�c�i�s�c�o�,� �C�A�.� 

�F�r�y�,� �J�.� �P�.� �(�1�9�7�2�)�.� �I�n�t�e�r�a�c�t�i�v�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�i�n�q�u�i�s�i�t�i�v�e�n�e�s�s� �a�n�d� �s�t�u�d�e�n�t� �c�o�n�t�r�o�l� �o�f� �i�n�s�t�r�u�c�t�i�o�n�.� 

�J�o�u�r�n�a�l� �o�f� �E�d�u�c�a�t�i�o�n�a�l� �P�s�y�c�h�o�l�o�g�y�,� �6�3�(�5�)�,� �4�5�9�-�4�6�5�.� 

�G�a�c�h�,� �S�.� �(�1�9�8�2�,� �O�c�t�o�b�e�r�)�.� �W�h�e�n� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�w�o�r�k�s�.� �V�i�d�e�o� �S�y�s�t�e�m�s�,� �p�p�.� �1�5�-�2�1�.� 

�G�a�g�n�e�,� �R�.� �M�.� �&� �B�r�i�g�g�s�,� �L�.� �J�.� �(�1�9�7�4�)�.� �P�r�i�n�c�i�p�l�e�s� �o�f� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n� �(�2�n�d� �e�d�.�)�.� �N�e�w� �Y�o�r�k�:� �H�o�l�t�,� 

�R�i�n�e�h�a�r�t�,� �a�n�d� �W�i�n�s�t�o�n�.� 

�G�a�y�e�s�k�i�,� �D�.� �(�1�9�8�1�)�.� �W�h�e�n� �t�h�e� �a�u�d�i�e�n�c�e� �b�e�c�o�m�e�s� �t�h�e� 

�p�r�o�d�u�c�e�r�:� �A� �m�o�d�e�l� �f�o�r� �p�a�r�t�i�c�i�p�a�t�o�r�y� �m�e�d�i�a� �d�e�s�i�g�n�.� 

�E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �2�1�(�6�)�,� �1�1�-�1�4�.� 

�G�l�e�n�n�,� �A�.� �D�.�,� �K�o�z�e�n�,� �N�.� �A�.�,� �&� �P�o�l�l�a�k�,� �R�.� �A�.� �(�1�9�8�4�)�.� 

�T�e�a�c�h�i�n�g� �e�c�o�n�o�m�i�c�s�:� �R�e�s�e�a�r�c�h� �f�i�n�d�i�n�g�s� �f�r�o�m� �a� 

�m�i�c�r�o�c�o�m�p�u�t�e�r�/�v�i�d�e�o�d�i�s�c� �p�r�o�j�e�c�t�.� �E�d�u�c�a�t�i�o� 

�T�e�c�h�n�o�l�o�g�y�,� �2�4�(�3�}�)�,� �3�0�-�3�2�.� 

�G�l�e�n�n�,� �A�.� �D�.� �(�1�9�8�3�)�.� �V�i�d�e�o�d�i�s�c�s� �a�n�d� �t�h�e� �s�o�c�i�a�l� �s�t�u�d�i�e�s� 

� � 

�c�l�a�s�s�r�o�o�m�.� �S�o�c�i�a�l� �E�d�u�c�a�t�i�o�n�,� �7�4�,� �3�2�8�-�3�3�0�.



�1�1�0� 

�G�l�e�n�n�,� �A�.� �D�.�,� �&� �K�e�h�r�b�e�r�g�,� �K�.� �T�.� �(�1�9�8�1�)�.� �T�h�e� 

�i�n�t�e�l�l�i�g�e�n�t� �v�i�d�e�o�d�i�s�c�:� �A�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �t�o�o�l� �f�o�r� 

�t�h�e� �c�l�a�s�s�r�o�o�m�.� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �2�1�(�1�0�)�,� 

�6�0�-�6�3�.� 

�G�r�a�b�o�w�s�k�i�,� �B�.�,� �&� �A�g�g�e�n�,� �W�.� �(�1�9�8�4�)�.� �C�o�m�p�u�t�e�r�s� �f�o�r� 

�i�n�t�e�r�a�c�t�i�v�e�.� �l�e�a�r�n�i�n�g�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� 

�2�9�(�2�)�,� �2�7�-�3�0�.� 

�G�r�a�h�a�m�,� �J�.�,� �&� �H�a�n�n�a�f�i�n�,� �M�.� �(�1�9�8�5�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� 

�w�i�t�h� �a�p�p�l�e� �s�u�p�e�r�P�I�L�O�T�.� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� 

�2�5�(�3�)�,� �3�0�-�3�2�.� 

�G�u�t�e�k�,� �G�.� �L�.� �(�1�9�8�1�)�.� �B�a�s�i�c� �e�d�u�c�a�t�i�o�n�:� �A� �h�i�s�t�o�r�i�c�a�l� 

�p�e�r�s�p�e�c�t�i�v�e�.� �B�l�o�o�m�i�n�g�t�o�n�,� �I�N�:� �P�h�i� �D�e�l�t�a� �K�a�p�p�a� 

�E�d�u�c�a�t�i�o�n�a�l� �F�o�u�n�d�a�t�i�o�n�.� 

�H�a�n�n�a�f�i�n�,� �M�.� �J�.� �(�1�9�8�4�)�.� �O�p�t�i�o�n�s� �f�o�r� �a�u�t�h�o�r�i�n�g� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� �J�o�u�r�n�a�l� �o�f� 

�C�o�m�p�u�t�e�r�-�B�a�s�e�d� �I�n�s�t�r�u�c�t�i�o�n�,� �1�1�(�3�)�,� �9�8�-�1�0�0�.� 

�H�i�n�e�s�,� �S�.� �J�.� �(�1�9�8�3�)�.� �F�u�t�u�r�e� �h�o�r�i�z�o�n�s�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� 

�I�n�n�o�v�a�t�o�r�,� �2�8�(�1�1�)�,� �1�0�-�1�1�.� 

�H�o�e�k�e�m�a�,� �J�.� �(�1�9�8�3�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�d�i�s�c�:� �A� �n�e�w� 

�a�r�c�h�i�t�e�c�h�t�u�r�e�.� �P�e�r�f� �e� �a�n� �n�s�t� �t�i�o�n� �J�o�u�r�n�a�l� 

�A�i�,� �6�-�9�.� 

�H�o�f�f�m�a�n�,� �J�.� �L�.�,� �&� �W�a�t�e�r�s�,� �K�.� �(�1�9�8�2�)�.� �S�o�m�e� �e�f�f�e�c�t�s� �o�f� 

�s�t�u�d�e�n�t� �p�e�r�s�o�n�a�l�i�t�y� �o�n� �s�u�c�c�e�s�s� �w�i�t�h� �C�A�I�.� 

�E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �2�2�(�3�)�,� �2�0�-�2�1�.



�1�1�1� 

�H�o�w�e�,� �S�.� �F�.� �(�1�9�8�5�,� �J�a�n�u�a�r�y�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�:� �S�a�l�t� 

�a�n�d� �p�e�p�p�e�r� �t�e�c�h�n�o�l�o�g�y�.� �M�e�d�i�a� �&� �M�e�t�h�o�d�s�,� �p�p�.� �9�-�1�4�.� 

�H�o�w�e�,� �S�.� �(�1�9�8�4�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� �I�n�s�t�r�u�c�t�o�r�,� �9�3�(�5�)�,� 

�1�0�8�-�1�1�0�.� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �i�n�n�o�v�a�t�o�r� �i�n�t�e�r�v�i�e�w�:� �R�o�d� �D�a�y�n�e�s� 

�I�n�t�e�r�a�c�t�i�v�e� �T�e�c�h�n�o�l�o�g�i�e�s� �C�o�r�p�o�r�a�t�i�o�n�.� �(�1�9�8�4�)� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� �2�9�(�9�}�,� �3�0�-�3�2�.� 

�I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �o�n� �a� �s�h�o�e�s�t�r�i�n�g�.� �(�1�9�8�4�)�.� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� �2�9�(�9�}�)�,� �2�9�,� �4�0�.� 

�J�a�c�o�b�s�o�n�,� �E�.�,� �&� �T�h�o�m�p�s�o�n�,� �M�.� �(�1�9�7�5�,� �A�p�r�i�l�)�.� �S�e�l�f�-� 
� � 

�m�a�n�a�g�e�d� �l�e�a�r�n�i�n�g� �u�s�i�n�g� �C�A�I�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� 

�a�n�n�u�a�l� �m�e�e�t�i�n�g� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� 

�A�s�s�o�c�i�a�t�i�o�n�,� �W�a�s�h�i�n�g�t�o�n�,� �D�C�.� 

�J�o�n�a�s�s�e�n�,� �D�.� �H�.� �(�1�9�8�5�)�.� �I�n�t�e�r�a�c�t�i�v�e� �l�e�s�s�o�n� �d�e�s�i�g�n�s�:� �A� 

�t�a�x�o�n�o�m�y�.� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �2�5�(�6�)�,� �7�-�1�7�.� 

�J�u�d�d�,� �W�.� �A�.�,� �D�a�u�b�e�k�,� �K�.�,� �&� �O ��N�e�i�l� �J�r�.�,� �H�.� �F�.� �(�1�9�7�5�,� 

�A�p�r�i�l�)�.� �n�d�i�v�i�d�u� �i�f�f�e�r�e�n�c�e�s� �i�n� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l�l�e�d� �C�A�I�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �a�n�n�u�a�l� 

�m�e�e�t�i�n�g� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� 

�A�s�s�o�c�i�a�t�i�o�n�.�,� �W�a�s�h�i�n�g�t�o�n�,� �D�C�.



�1�1�2� 

�J�u�d�d�,� �W�.� �A�.�,� �D�a�u�b�e�k�,� �K�.�,� �&� �O ��N�e�i�l� �J�r�.�,� �H�.� �F�.� �(�1�9�7�4�,� 

�J�u�l�y�)�.� �I�n�d�i�v�i�d�u�a�l� �d�i�f�f�e�r�e�n�c�e�s� �a�n�d� �l�e�a�r�n�e�r� �c�o�n�t�r�o�l� 

�I�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �c�o�n�t�r�o�l� �o�v�e�r� �p�i�c�t�o�r�i�a�l� 

�m�e�d�i�a�t�o�r�s� �i�n� �C�A�I�.� �(�R�e�p�o�r�t� �N�o�.� �A�F�H�R�L�-�T�R�-�7�4�-�3�0�-�F�R�)�.� 

�A�i�r� �F�o�r�c�e� �H�u�m�a�n� �R�e�s�o�u�r�c�e�s� �L�a�b�.�,� �L�o�w�r�y� �A�i�r� �F�o�r�c�e� 

�B�a�s�e�,� �C�o�l�o�r�a�d�o�.� 

�J�u�d�d�,� �W�.� �A�.�,� �B�u�n�d�e�r�s�o�n�,� �C�.� �V�.�,� �&� �B�e�s�s�e�n�t�,� �E�.� �W�.� 

�(�1�9�7�0�)�.� �A�n� �i�n�v�e�s�t�i�g�a�t�i�o�n� �o�f� �t�h�e� �e�f�f�e�c�t�s� �o�f� 

�l�e�a�r�n�e�r� �c�o�n�t�r�o�l� �i�n� �C�A�I� �p�r�e�r�e�q�u�i�s�i�t�e� �m�a�t�h�e�m�a�t�i�c�s�.� 

�(�R�e�p�o�r�t� �N�o�.� �T�R�-�5�)�.� �T�e�x�a�s� �U�n�i�v�e�r�s�i�t�y�,� �A�u�s�t�i�n�.� 

�W�a�s�h�i�n�g�t�o�n�,� �D�C�:� �N�a�t�i�o�n�a�l� �S�c�i�e�n�c�e� �F�o�u�n�d�a�t�i�o�n�.� 

�K�a�d�e�s�c�h�,� �R�.� �R�.� �(�1�9�8�1�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �c�o�m�p�u�t�e�r� 

�l�e�a�r�n�i�n�g� �i�n� �p�h�y�s�i�c�s�.� �J�.� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y� 

�S�y�s�t�e�m�s�,� �9�(�4�)�,� �2�9�1�-�3�0�0�.� 

�K�e�a�r�s�l�e�y�,� �G�.� �P�.�,� �&� �F�r�o�s�t�,� �J�.� �(�1�9�8�5�)�.� �D�e�s�i�g�n� �f�a�c�t�o�r�s� 

�f�o�r� �s�u�c�c�e�s�s�f�u�l� �v�i�d�e�o�d�i�s�c�-�b�a�s�e�d� �i�n�s�t�r�u�c�t�i�o�n�.� 

�E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �2�5�(�3�)�,� �7�-�1�3�.� 

�K�e�i�r�s�e�y�,� �D�.�,� �&� �B�a�t�e�s�,� �M�.� �(�1�9�7�8�)�.� �P�l�e�a�s�e� �u�n�d�e�r�s�t�a�n�d� �m�e�.� 

�D�e�l� �M�a�r�,� �C�A�:� �P�r�o�m�e�t�h�e�u�s� �N�e�m�e�s�i�s� �B�o�o�k�s�.� 

�L�a�h�e�y�,� �G�.� �F�.� �(�1�9�7�8�,� �M�a�r�c�h� �1�-�4�)�.� �L�e�a�r�n�e�r� �c�o�n�t�r�o�l� �o�f� 

�c�o� �e�r�-�b�a�s�e�d� �i�n�s�t�r�u�c�t�i�o�n�:� �c�o�m�p�a�r�i�s�o�n� �t�o� �g�u�i�d�e�d� 

�i�n�s� �c�t�i�o�n�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �a�n�n�u�a�l� �m�e�e�t�i�n�g� 

�o�f� �t�h�e� �A�s�s�o�c�i�a�t�i�o�n� �f�o�r� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �C�o�m�p�u�t�e�r� 

�B�a�s�e�d� �I�n�s�t�r�u�c�t�i�o�n�a�l� �S�y�s�t�e�m�s�,� �D�a�l�l�a�s�,� �T�X�.



�1�1�3� 

�L�a�h�e�y�,� �G�.� �F�.�,� �&� �C�o�a�d�y�,� �J�.� �D�.� �(�1�9�7�8�)�.� �L�e�a�r�n�e�r� �c�o�n�t�r�o�l� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �s�e�q�u�e�n�c�e� �i�n� �c�o�m�p�u�t�e�r�-�b�a�s�e�d� 

�i�n�s�t�r�u�c�t�i�o�n�:� �c�o� �i�s�o�n� �t�o� �p�r�o�g�r�a� �d�_� �c�o�n�t�r�o�l�.� 

�(�R�e�p�o�r�t� �N�o�.� �N�P�R�D�C�-�T�N�-�7�8�-�7�)�.� �S�a�n� �D�i�e�g�o�:� �N�a�v�y� 

�P�e�r�s�o�n�n�e�l� �R�e�s�e�a�r�c�h� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �C�e�n�t�e�r�.� 

�L�a�h�e�y�,� �G�.� �F�.�,� �C�r�a�w�f�o�r�d�,� �A�.� �M�.�,� �&� �H�u�r�l�o�c�k�,� �R�.� �E�.� 

�(�1�9�7�6�,� �J�u�n�e�)�.� �L�e�a�r�n�e�r� �c�o�n�t�r�o�l� �o�f� �l�e�s�s�o�n� �s�t�r�a�t�e�g�y�:� 

�A� �m�o�d�e�l� �f�o�r� �P�L�A�T�O� �I�V� �s�y�s�t�e�m� �l�e�s�s�o�n�s�.� �(�R�e�p�o�r�t� �N�o�.� 

�N�P�R�D�C�-�T�R�-�7�6�-�3�6�)�.� �S�a�n� �D�i�e�g�o�,� �C�A�:� �N�a�v�y� �P�e�r�s�o�n�n�e�l� 

�R�e�s�e�a�r�c�h� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �C�e�n�t�e�r�.� 

�L�a�u�r�i�l�l�a�r�d�,� �D�.� �M�.� �(�1�9�8�4�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �a�n�d� �t�h�e� 

�c�o�n�t�r�o�l� �o�f� �l�e�a�r�n�i�n�g�.� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� 

�2�4�(�6�)�,� �7�-�1�5�.� 

�L�a�w�r�e�n�c�e�,� �G�.� �(�1�9�8�3�)�.� �P�e�o�p�l�e� �t�y�p�e�s� �a�n�d� �t�i�g�e�r� �s�t�r�i�p�e�s� 

�(�3�r�d� �e�d�.�}�)�.� �G�a�i�n�e�s�v�i�l�l�e�,� �F�L�:� �C�e�n�t�e�r� �f�o�r� 

�A�p�p�l�i�c�a�t�i�o�n�s� �o�f� �P�s�y�c�h�o�l�o�g�i�c�a�l� �T�y�p�e�.� 

�L�e�f�c�o�u�r�t�,� �H�.� �M�.� �(�1�9�7�6�)�.� �L�o�c�u�s� �o�f� �c�o�n�t�r�o�l�:� �T�r�e�n�d�s� �_�i�n� 

�c�u�r�r�e�n�t� �t�h�e�o�r�y� �a�n�d� �r�e�s�e�a�r�c�h�.� �N�e�w� �Y�o�r�k�:� �J�o�h�n� �W�i�l�e�y� 

�&� �S�o�n�s�.� 

�L�i�n�d�s�e�y�,� �J�.� �(�1�9�8�4�)�.� �T�h�e� �c�h�a�l�l�e�n�g�e� �o�f� �d�e�s�i�g�n�i�n�g� �f�o�r� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� �2�9�(�9�)�,� 

�1�7�-�1�9�.� 

�L�i�p�s�o�n�,� �J�.� �(�1�9�8�1�)�.� �D�e�s�i�g�n� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �p�r�o�g�r�a�m�s� 

�f�o�r� �t�h�e� �v�i�d�e�o�d�i�s�c�.� �J�.� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y� 

�S�y�s�t�e�m�s�,� �9�(�3�)�,� �2�7�7�-�2�8�5�.



�1�1�4� 

�M�a�l�e�n�k�e�,� �D�.� �G�.� �(�1�9�8�3�,� �D�e�c�e�m�b�e�r�)�.� �G�e�t�t�i�n�g� �s�t�a�r�t�e�d� �i�n� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�.� �I�n�d�u�s�t�r�i�a�l� �E�d�u�c�a�t�i�o�n�,� �p�p�.� �1�8�-� 

�1�9�.� 

�M�a�n�i�o�n�,� �M�.� �H�.� �(�1�9�8�5�}�.� �C�A�I� �m�o�d�e�s� �o�f� �d�e�l�i�v�e�r�y� �a�n�d� 

�i�n�t�e�r�a�c�t�i�o�n�:� �N�e�w� �p�e�r�s�p�e�c�t�i�v�e�s� �f�o�r� �e�x�p�a�n�d�i�n�g� 

�a�p�p�l�i�c�a�t�i�o�n�s�.� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �2�5�(�1�)�,� 

�2�5�-�2�8�.� 

�M�a�r�k�s�,� �R�.� �J�.�,� �&� �W�i�c�k�s�,� �F�.� �W�.� �(�1�9�8�1�)�.� �V�i�d�e�o�d�i�s�c�:� 

�N�o�v�e�l�t�y� �o�r� �r�e�v�o�l�u�t�i�o�n�a�r�y� �m�e�d�i�u�m�?� �T�r�a�i�n�i�n�g� �a�n�d� 

�D�e�v�e�l�o�p�m�e�n�t� �J�o�u�r�n�a�l�,� �3�5�(�8�)�,� �6�7�-�7�0�.� 

�M�a�r�t�o�r�e�l�l�a�,� �P�.� �H�.� �(�1�9�8�3�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �s�y�s�t�e�m�s� 

�i�n� �t�h�e� �c�l�a�s�s�r�o�o�m�.� �S�o�c�i�a�l� �E�d�u�c�a�t�i�o�n�,� �7�4�(�5�)�,� 

�3�2�5�-�3�2�7�.� 

�M�c�C�a�u�l�l�e�y�,� �M�.� �H�.�,� �&� �N�a�t�t�e�r�,� �F�.� �L�.� �(�1�9�8�0�)�.� 

�c�h�o�l�o�g�i�c� �M�y�e�r�s�-�B�r�i�g�g�s�)� �t�y�p�e� �d�i�f�f�e�r�e�n�c�e�s� �i�n� 

�e�d�u�c�a�t�i�o�n�.� �G�a�i�n�e�s�v�i�l�l�e�,� �F�L�:� �C�e�n�t�e�r� �f�o�r� 

�A�p�p�l�i�c�a�t�i�o�n�s� �o�f� �P�s�y�c�h�o�l�o�g�i�c�a�l� �T�y�p�e�,� �I�n�c�.� 

�M�c�I�n�e�r�n�y�,� �R�.� �M�.� �(�1�9�6�3�)�.� �F�r�o�m� �t� �b�e�g�i�n�n�i�n�g�s� �o�f� 

�p�h�i�l�o�s�o�p�h�y� �t�o� �P�l�o�t�i�n�u�s� �(�V�o�l�.� �1�)�.� �N�o�t�r�e� �D�a�m�e�,� �I�N�:� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �N�o�t�r�e� �D�a�m�w� �P�r�e�s�s�.� 

�M�e�y�e�r�,� �R�.� �(�1�9�8�4�)�.� �I�l�l�u�m�i�n�a�t�e� �l�e�a�r�n�i�n�g�.� �A�m�e�r�i�c�a�n� 

�S�c�h�o�o�l� �B�o�a�r�d� �J�o�u�r�n�a�l�,� �1�7�1�(�6�)�,� �2�3�-�2�8�.� 

�M�e�y�e�r�s�,� �I�.� �B�.�,� �&� �B�r�i�g�g�s�,� �K�.� �(�1�9�7�5�)�.� �T�h�e� �M�y�e�r�s�-�B�r�i�g�g�s� �_� 

�t�y�p�e� �i�n�d�i�c�a�t�o�r�.� �(�F�o�r�m� �G�)� �P�a�l�o� �A�l�t�o�,� �C�A�:� �C�o�n�s�u�l�t�i�n�g� 

�P�s�y�c�h�o�l�o�g�i�s�t�s� �P�r�e�s�s�,� �I�n�c�.



�1�1�5� 

�N�a�t�i�o�n�a�l� �C�o�m�m�i�s�s�i�o�n� �o�n� �E�x�c�e�l�l�e�n�c�e� �i�n� �E�d�u�c�a�t�i�o�n�.� �(�1�9�8�3�)�.� 

�A� �n�a�t�i�o�n� �a�t� �r�i�s�k�:� �T�h�e� �i�m�p�e�r�a�t�i�v�e� �f�o�r� �e�d�u�c�a�t�i�o�n�a�l� 

�r�e�f�o�r�m� �(�S�t�o�c�k� �N�o�.� �0�6�5�-�0�0�0�-�0�0�1�7�7�-�2�)�.� �W�a�s�h�i�n�g�t�o�n�,� 

�D�C�:� �U�.�S�.� �G�o�v�e�r�n�m�e�n�t� �P�r�i�n�t�i�n�g� �O�f�f�i�c�e�.� 

�N�u�g�e�n�t�,� �G�@�.� �C�.�,� �&� �S�t�o�n�e�,� �C�.� �G�.� �(�1�9�8�0�)�.� �V�i�d�e�o�d�i�s�c� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�.� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� 

�2�0�(�5�)�,� �2�9�-�3�2�.� 

�O�l�i�v�e�r�,� �W�.� �P�.� �(�1�9�7�1�,� �F�e�b�r�u�a�r�y� �5�)�.� �L�e�a�r�n�e�r�:� �a�n�d� �p�r�o�g�r�a�m�-� 

�c�o�n�t�r�o�l�l�e�d� �s�e�q�u�e�n�c�e�s� �o�f� �c�o�m�p�u�t�e�r�-�a�s�s�i�s�t�e�d� 

�i�n�s�t�r�u�c�t�i�o�n�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� �a�n�n�u�a�l� �m�e�e�t�i�n�g� 

�o�f� �t�h�e� �A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �A�s�s�o�c�i�a�t�i�o�n�,� 

�N�e�w� �Y�o�r�k�,� �N�Y�.� 

�P�a�r�k�e�r�,� �W�.� �(�1�9�8�4�,� �O�c�t�o�b�e�r�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�:� �C�a�l�l�i�n�g� 

�t�h�e� �s�h�o�t�s�.� �P�C� �W�o�r�l�d�,� �p�p�.� �9�9�-�1�0�7�.� 

�P�a�w�l�e�y�,� �R�.� �(�1�9�8�3�)�.� �I�t ��s� �b�e�c�o�m�i�n�g� �a�n� �i�n�t�e�r�a�c�t�i�v�e� �w�o�r�l�d�.� 

�E�I�T�V�,� �1�5�(�6�)�,� �8�0�-�8�1�.� 

�P�e�r�c�i�v�a�l�,� �F�.�,� �&� �E�l�l�i�n�g�t�o�n�,� �H�.� �(�1�9�8�4�)�.� �A� �h�a�n�d�b�o�o�k� �o�f� 

�e�d�u�c�a�t�i�o�n�a�l� �t�e�c�h�n�o�l�o�g�y�.� �W�o�r�c�e�s�t�e�r�,� �G�r�e�a�t� �B�r�i�t�i�a�n�:� 

�B�i�l�l�i�n�g�s� �&� �S�o�n�s�.� 

�P�r�i�c�e�,� �B�.� �J�.�,� �&� �M�a�r�s�h� �I�I�,� �G�.� �E�.� �(�1�9�8�3�}�.� �I�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n� �a�n�d� �t�h�e� �d�r�e�a�d�e�d� �c�h�a�n�g�e� �i�n� 

�e�d�u�c�a�t�i�o�n�.� �T�.�H�.�E�,� �J�o�u�r�n�a�l�,� �1�0�(�7�)�,� �1�1�2�-�1�1�7�.� 

�R�h�o�d�e�s�,� �D�.� �M�.�,� �&� �A�z�g�b�e�l�l�,� �J�.� �A�.� �(�1�9�8�5�)�.� �D�e�s�i�g�n�i�n�g� 

�i�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �i�n�s�t�r�u�c�t�i�o�n� �p�r�o�f�e�s�s�i�o�n�a�l�l�y�.� 

�T�r�a�i�n�i�n�g� �a�n�d� �D�e�v�e�l�o�p�m�e�n�t� �J�o�u�r�n�a�l�,� �3�9�(�1�2�)�,� �3�1�-�3�3�.
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�R�o�m�i�s�z�o�w�s�k�i�,� �A�.� �J�.� �(�1�9�8�1�)�.� �D�e�s�i�g�n�i�n�g� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

�s�y�s�t�e�m�s�.� �N�e�w� �Y�o�r�k�:� �N�i�c�h�o�l�s� �P�u�b�l�i�s�h�i�n�g�.� 

�e�a�s�s�c�e�r�,� �M�.� �F�.�,� �&� �M�o�o�r�e�,� �D�.� �M�.� �(�1�9�8�4�)�.� �A� �s�t�u�d�y� �o�f� �t�h�e� 

�r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �l�e�a�r�n�e�r�-�c�o�n�t�r�o�l� �p�a�t�t�e�r�n�s� �a�n�d� 

�c�o�u�r�s�e� �c�o�m�p�l�e�t�i�o�n� �i�n� �C�A�I�.� �P�L�E�T�,� �3�(�1�)�,� �2�8�-�3�3�.� 

�S�a�s�s�c�e�r�,� �M�.� �F�.� �(�1�9�8�2�)�.� �A�n� �e�x�p�l�o�r�a�t�o�r�y� �s�t�u�d�y� �o�f� �t�h�e� 
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�D�o�c�t�o�r�a�l� �d�i�s�s�e�r�t�a�t�i�o�n�,� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �a�n�d� �S�t�a�t�e� 

�U�n�i�v�e�r�s�i�t�y�.� 

�S�c�h�l�i�e�v�e�,� �P�.� �L�.�,� �&� �Y�o�u�n�g�,� �J�.� �I�.� �(�1�9�8�3�)�.� �H�o�w� �t�o� �p�r�o�g�r�a�m� 

�i�n�t�e�r�a�c�t�i�v�e� �l�e�a�r�n�i�n�g� �p�r�o�g�r�a�m�s�.� �I�n�s�t�r�u�c�t�i�o�n�a�l� 

�I�n�n�o�v�a�t�o�r�,� �2�8�(�2�)�,� �2�8�-�3�3�.� 

�S�i�m�c�o�e�,� �D�.� �(�1�9�8�3�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o� �t�o�d�a�y�.� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �I�n�n�o�v�a�t�o�r�,� �2�8�(�8�)�,� �1�2�-�1�3�.� 

�S�k�i�n�n�e�r�,� �B�.� �F�.� �(�1�9�6�8�)�.� �T�h�e� �t�e�c�h�n�o�l�o�g�y� �o�f� �t�e�a�c�h�i�n�g�.� 

�N�e�w� �Y�o�r�k�:� �P�r�e�n�t�i�c�e� �H�a�l�l�.� 

�S�l�o�u�g�h�,� �D�.� �A�.�,� �E�l�l�i�s�,� �B�.� �D�.�,� �&� �L�a�h�e�y�,� �G�.� �F�.� �(�1�9�7�2�,� 

�S�e�p�t�e�m�b�e�r�)�.� �F�i�x�e�d� �s�e�q�u�e�n�c�e� �a�n�d� �m�u�l�t�i�p�l�e� �s�t�r�a�t�e�g�i�e�s� 
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�T�r�a�i�n�i�n�g� �R�e�s�e�a�r�c�h� �L�a�b�o�r�a�t�o�r�y�,� �S�a�n� �D�i�e�g�o�,� �C�A�.� 

�T�a�l�m�a�g�e�,� �H�.� �(�E�d�.�)�.� �(�1�9�7�5�)�.� �S�y�s�t�e�m�s� �o�f� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� 
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�T�h�o�r�k�i�l�d�s�e�n�,� �R�.�,� �&� �H�o�f�m�e�i�s�t�e�r�,� �A�.� �(�1�9�8�4�)�.� �I�n�t�e�r�a�c�t�i�v�e� 

�v�i�d�e�o� �a�u�t�h�o�r�i�n�g� �o�f� �i�n�s�t�r�u�c�t�i�o�n� �f�o�r� �t�h�e� �m�e�n�t�a�l�l�y� 

�h�a�n�d�i�c�a�p�p�e�d�.� �E�x�c�e�p�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �Q�u�a�r�t�e�r�l�y�,� 

�4�(�4�)�,� �5�7�-�7�3�.� 

�W�h�i�t�e�s�i�d�e�s�- ��W�o�o�,� �J�.� �(�1�9�8�2�)�.� �W�h�e�n� �d�o�e�s� �y�o�u�r� �c�o�m�p�a�n�y� �n�e�e�d� 

�i�n�t�e�r�a�c�t�i�v�e� �d�i�s�c�s�?� �E�I�T�Y�,� �1�4�(�6�)�,� �5�2�-�5�5�.� 

�W�i�l�c�o�x�,� �W�.� �C�.� �(�1�9�7�9�,� �A�p�r�i�l�)�.� �I�n�t�e�r�a�c�t�i�o�n� �o�f� �l�e�a�r�n�e�r� 

�c�o�n�t�r�o�l� �a�n�d� �s�t�u�d�e�n�t� �a�p�t�i�t�u�d�e�s�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� 

�t�h�e� �a�n�n�u�a�l� �m�e�e�t�i�n�g� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� 

�R�e�s�e�a�r�c�h� �A�s�s�o�c�i�a�t�i�o�n�,� �(�6�3�r�d�)�,� �S�a�n� �F�r�a�n�c�i�s�c�o�,� �C�A�.� 

�W�i�l�s�o�n�,� �L�.� �(�1�9�8�3�,� �N�o�v�e�m�b�e�r�)�.� �I�n�t�e�r�a�c�t�i�v�e� �v�i�d�e�o�:� �A� �s�t�e�p� 

�t�o�w�a�r�d� �n�a�t�u�r�a�l� �l�e�a�r�n�i�n�g�.� �P�e�r�f�o�r�m�a�n�c�e� �&� �I�n�s�t�r�u�c�t�i�o�n� 

�J�o�u�r�n�a�l�,� �p�p�.� �1�0�3�-�1�0�7�.� 

�W�y�d�r�a�,� �F�.� �T�.� �(�1�9�8�0�)�.� �L�e�a�r�n�e�r� �c�o�n�t�r�o�l�l�e�d� �i�n�s�t�r�u�c�t�i�o�n� 

�(�T�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �D�e�s�i�g�n� �L�i�b�r�a�r�y�,� �V�o�l�.� �2�6�)�.� 

�E�n�g�l�e�w�o�o�d� �C�l�i�f�f�s�,� �N�J�:� �E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y� 

�P�u�b�l�i�c�a�t�i�o�n�s�.� 

�Y�o�u�n�g�,� �J�.� �I�.�,� �&� �S�c�h�l�i�e�v�e�,� �P�.� �L�.� �(�1�9�8�4�)�.� �V�i�d�e�o�d�i�s�c� 

�S�i�m�u�l�a�t�i�o�n�:� �T�r�a�i�n�i�n�g� �f�o�r� �t�h�e� �f�u�t�u�r�e�.� �E�d�u�c�a�t�i�o�n�a�l� 

�T�e�c�h�n�o�l�o�g�y�,� �2�4�(�4�)�,� �4�1�-�4�2�.� 

�Z�o�l�l�m�a�n�,� �D�.� �(�1�9�8�8�4�)�.� �V�i�d�e�o�d�i�s�c�-�c�o�m�p�u�t�e�r� �i�n�t�e�r�f�a�c�e�s�.� 

�E�d�u�c�a�t�i�o�n�a�l� �T�e�c�h�n�o�l�o�g�y�,� �2�4�(�1�)�,� �2�5�-�2�7�.
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�s�u�r�f�a�c�e�.� 
�1�.� �w�e�t� 
�2�.� �t�e�x�t�u�r�e�d� 
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�3�.� �b�e�c�a�u�s�e� �t�h�e� �i�m�a�g�e� �a�r�e�a� �h�a�s� �b�e�e�n� �t�r�e�a�t�e�d� �c�h�e�m�i�c�a�l�l�y� 
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�P�l�a�t�e� 

�A�l�l� �o�f� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�r�e� �b�a�s�i�c� �u�n�i�t�s� �o�f� �a�n� �o�f�f�s�e�t� �p�r�e�s�s� 
�e�x�c�e�p�t�:� 
�1�.� �i�n�f�e�e�d� 
�2�.� �p�a�p�e�r� 
�3�.� �p�r�i�n�t�i�n�g� 
�4�.� �i�n�k�i�n�g� 

�W�h�a�t� �i�s� �t�h�e� �f�u�n�c�t�i�o�n� �o�f� �t�h�e� �d�e�l�i�v�e�r�y� �u�n�i�t� �o�n� �a�n� �o�f�f�s�e�t� 
�p�r�i�n�t�i�n�g� �p�r�e�s�s�?� 
�1�.� �t�o� �h�o�l�d� �a� �s�h�e�e�t� �i�n� �p�o�s�i�t�i�o�n� �e�a�c�h� �t�i�m�e� �a�n� �i�m�p�r�e�s�s�i�o�n� 

�i�s� �m�a�d�e� 
�2�.� �t�o� �d�e�l�i�v�e�r� �a� �s�h�e�e�t� �o�f� �p�a�p�e�r� �t�o� �b�e� �p�r�i�n�t�e�d� 
�3�.� �t�o� �r�e�m�o�v�e� �a� �p�r�i�n�t�e�d� �s�h�e�e�t� �a�f�t�e�r� �i�t� �h�a�s� �b�e�e�n� �p�r�i�n�t�e�d� 
�4�.� �t�o� �p�u�t� �a� �s�h�e�e�t� �o�f� �p�a�p�e�r� �i�n�t�o� �t�h�e� �p�r�e�s�s� 
�5�.� �t�o� �g�u�i�d�e� �a� �s�h�e�e�t� �o�f� �p�a�p�e�r� �t�h�r�o�u�g�h� �t�h�e� �p�r�e�s�s� 

�T�h�e� �t�e�r�m� �"�o�f�f�s�e�t�"� �r�e�f�e�r�s� �t�o� �w�h�a�t� �c�o�n�c�e�p�t� �i�n� �o�f�f�s�e�t� 
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�1�.� �T�h�e� �p�r�o�c�e�s�s� �o�f� �c�h�a�n�g�i�n�g� �t�h�e� �i�m�a�g�e� �f�r�o�m� �"�r�i�g�h�t� �s�i�d�e� 

�u�p�"� �t�o�  ��u�p� �s�i�d�e� �d�o�w�n�"� �b�a�c�k� �t�o�  ��r�i�g�h�t� �s�i�d�e� �u�p�"� 
�2�.� �t�h�e� �p�r�o�c�e�s�s� �o�f� �c�h�a�n�g�i�n�g� �t�h�e� �i�m�a�g�e� �f�r�o�m� �"�r�i�g�h�t� �r�e�a�d�-� 

�i�n�g �� �t�o�  ��w�r�o�n�g� �r�e�a�d�i�n�g �� �b�a�c�k� �t�o� �"�r�i�g�h�t� �r�e�a�d�i�n�g �� 
�3�.� �t�h�e� �p�r�o�c�e�s�s� �o�f� �m�o�v�i�n�g� �t�h�e� �i�m�a�g�e� �f�r�o�m� �o�n�e� �s�i�d�e� �o�f� �t�h�e� 

�p�r�e�s�s� �s�h�e�e�t� �t�o� �t�h�e� �o�t�h�e�r� 
�4�.� �t�h�e� �p�r�o�c�e�s�s� �o�f� �c�h�a�n�g�i�n�g� �i�n�k� �f�r�o�m� �a� �t�h�i�c�k� �s�u�b�s�t�a�n�c�e� �t�o� 

�a� �t�h�i�n� �s�u�b�s�t�a�n�c�e� �b�y� �t�h�e� �t�r�a�n�s�f�e�r�r�i�n�g� �o�f� �i�n�k� �w�i�t�h� 
�s�e�v�e�r�a�l� �r�o�l�l�e�r�s� �.� 

�O�s�c�i�l�l�a�t�i�n�g� �r�o�l�l�e�r�s�:� 
�1�.� �f�l�o�p� �b�a�c�k� �a�n�d� �f�o�r�t�h� �t�o� �c�o�n�t�r�o�l� �t�h�e� �q�u�a�n�t�i�t�y� �o�f� �i�n�k� �o�n� 

�t�h�e� �p�r�e�s�s� 
�2�.� �f�l�o�p� �b�a�c�k� �a�n�d� �f�o�r�t�h� �t�o� �e�v�e�n� �o�u�t� �t�h�e� �i�n�k� �f�i�l�m� �o�n� �t�h�e� 

�p�r�e�s�s� 
�3�.� �r�o�t�a�t�e� �a�n�d� �m�o�v�e� �f�r�o�m� �s�i�d�e� �t�o� �s�i�d�e� �t�o� �c�o�n�t�r�o�l� �t�h�e� 

�q�u�a�n�t�i�t�y� �o�f� �i�n�k� �o�n� �t�h�e� �p�r�e�s�s� 
�4�.� �r�o�t�a�t�e� �a�n�d� �m�o�v�e� �s�i�d�e� �t�o� �s�i�d�e� �t�o� �e�v�e�n� �o�u�t� �t�h�e� �i�n�k� �f�i�l�m� 

�a�c�r�o�s�s� �t�h�e� �r�o�l�l�e�r�s� 

�T�h�e� �r�o�l�l�e�r�s� �t�h�a�t� �a�c�t�u�a�l�l�y� �i�n�k� �t�h�e� �i�m�a�g�e� �c�a�r�r�i�e�r� �a�r�e� 

� � 

�c�a�l�l�e�d� �r�o�l�l�e�r�s�.� 
�1�.� �f�o�r�m� 
�2�.� �d�u�c�t�o�r� 
�3�.� �d�i�s�t�r�i�b�u�t�i�o�n� 
�4�.� �o�s�c�i�l�l�a�t�i�n�g


