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Physical Eduction 

(ABSTRACT) 

The purpose of this study was to describe the effects 

and influences of Keller’s Personalized System of Instruction 

(PSI) in the psychomotor domain through a college level 

volleyball course. PSI was implemented in a beginning 

volleyball course as part of the Basic Instructional Program 

at a Southeastern university. 

Specific sources of data were used to describe process 

results and ensure fidelity of the course design to the PSI 

model. The results of a discipline data analysis indicated 

that PSI demonstrated Keller’s stated characteristics - self- 

pacing, mastery-based learning, teacher motivation, and 

emphasis on the written word in the psychomotor domain. 

The findings from this investigation support the 

conclusions that PSI is a viable alternative to conventional 

styles of instructional design in a college level volleyball 

program.
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Chapter I 

Introduction 

The United States is witnessing a growth in the demand 

for physical activity. Higher education matches this growth 

through the Basic Instructional Program which provides college 

and university level students with exposure to the physical 

education curriculum (Trimble & Hensley, 1984, p. 82). Jewett 

(1985) described the stated performance goals of the physical 

education Basic Instructional Program as producing students 

who are (a) committed to lifetime fitness, (b) skilled to 

participate fully in physical activities, and (c) challenged 

to seek personal fulfillment through physical activity. If 

the university Basic Instructional Program intends to meet 

these goals, physical educators must be willing to evaluate 

the performance outcomes that might be realized in such a 

program, and activities which meet these desired outcomes. 

Often the Basic Instructional Program is the only contribution 

higher education makes to this interest in physical activity 

(Trimble & Hensley, 1984). Many universities offer long lists 

of activity courses which include tennis, golf, archery, 

soccer, and canoeing. Indoor activities include racquetball, 

badminton, and volleyball. Volleyball ranks second only to 

swimming as the activity required most often at the university 

level (Miller, Dowell, & Pender, 1989). 

Volleyball meets Jewett's (1985) three goals for the 
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basic instructional progran. Her first goal of lifetime 

fitness is demonstrated by the varying levels and difficulty 

at which volleyball can be played. Difficulty is dictated by 

those participating. It allows persons of all ages to enjoy 

the activity at their own level. Volleyball was originally 

introduced as a less strenuous activity for middle-aged 

businessmen (Kluka & Dunn, 1989). Recreational volleyball is 

often played with the spirit of fun rather than an 

overwhelming regard for winning (Welch, 1969). The second 

goal, that individuals need to be skilled to participate fully 

in physical activities, is also met. When describing the 

training of volleyball participants, Schaafsma and Heck 

(1971), indicated that strength, speed, flexibility, and 

endurance are needed for playing volleyball. By practicing 

such a wide range of skills and fitness requirements, the 

participant is offered the opportunity to develop some of the 

basic skills used in other physical activities. Finally, the 

goal of personal fulfillment is met through the enjoyment of 

participating in a game situation. Volleyball offers great 

potential for fun ( Schaafsma & Heck, 1971). 

The popularity of volleyball in higher education is 

represented by its vast growth in recent years. According to 

the United States Volleyball Association (USVBA), 37 million 

Americans over the age of 18 participated in at least one game 

of volleyball within the past year. This represents an
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increase of 20% over two decades. 

Physical educators in higher education have a special set 

of problems when presenting sport skill activity courses. 

Miller, Dowell, and Pender (1989) reported that there has been 

a significant increase in physical education requirements for 

graduation since 1984; as enrollments increase, the number of 

professionals teaching physical activity courses has tended to 

decrease. This increase in student need, combined with fewer 

ranking professionals who teach physical activity courses, 

has forced basic instructional programs to enroll more 

students in each class. As requirements in university 

curricula become more demanding and more students are enrolled 

in each activity course, little time is available for 

individual instruction. 

The most common form of instruction in the Basic 

Instructional Program involves a conventional style of 

teaching. The conventional style of teaching can be described 

as the teacher providing the whole class with skill related 

information and then expecting all students to perform at the 

same level. Usually there is little variation from this 

style. Individual instruction must be provided to meet 

varying student needs so that motor skills for successful and 

enjoyable experiences in physical education can be developed 

(Singer & Dick, 1974). If this lack of individual instruction 

cannot be overcome, traditional methods of teaching must be
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reevaluated and alternative instructional approaches must be 

examined. 

The idea of introducing alternative forms of teaching is 

not new. According to Keller's (1974) discussion of the trend 

of education in The Keller Plan Handbook, "...and we (Azzi, 

Sherman and himself) were all convinced that traditional 

teaching methods were sadly out of date" (p. 7). Alternative 

methods of providing instruction appear to come from the 

Instructional Systems Development (ISD) model. ISD offers a 

"process for achieving the goal of more effective and 

efficient instruction" (McCombs, 1986, p. 67). 

Rink, Werner, Hohn, Ward, and Timmermans (1986) conducted 

a process-product study in volleyball and identified three 

domains as influencing physical education: psychomotor, 

cognitive, and affective. Of these, the psychomotor and 

cognitive domains are most often addressed in instruction. 

This study will look at instituting an Instructional Systems 

Development model - Keller's Personalized System of 

Instruction (PSI) - in a basic level volleyball course taught 

at a large southeastern university. The purpose was to 

examine the influence of this design upon psychomotor 

outcomes, cognitive outcomes, and the implementation of the 

design in a unique setting. 

Purpose Statement 

The purpose of this study was to plan, develop,
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implement, and evaluate a Personalized System of Instruction 

in a college level volleyball course. Furthermore, this study 

documents several key PSI design features and how they related 

to the individual instruction in the psychomotor domain. The 

study combined Dick and Carey's (Singer & Dick, 1980) system 

approach model with an educational research and development (R 

& D) model, allowing for adjustments within the course as it 

proceeded. 

Significance of the Study 

Many studies have been done on how PSI functions in the 

classroom, however, little research exists on PSI in physical 

education (Hymel, 1987). This study intends to examine PSI in 

the psychomotor domain, specifically in a university level 

basic instructional program volleyball course. 

Student Limitations 

The following limitations were imposed: 

1. The study was limited to 21 students enrolled in a 

single section of volleyball within a college level basic 

instructional program. 

2. The students had varied prior experience in physical 

education. 

3. The students had varied prior volleyball experience. 

Teaching Limitations 

1. Only four courts were available for class use. 

2. Only one teacher instructed the class with no proctors
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available when the course began. 

Basic Assumptions 

1. This class was typical of others in the Basic 

Instructional Program at this university and others. 

2. Student and teacher behaviors were representative of 

those behaviors when not being observed. 

3. The researcher-as-teacher did not greatly affect the 

implementation of the PSI course. 

Definitions 

Class Content Information - any occurrence of a verbal 

comment or set of verbal comments combined into one theme by 

the teacher directed to the entire class. It concerns the 

structure or operation of the tasks performed and does not 

include verbal information provided to an individual (Metzler, 

1990). 

Content Related Questions - any occurrence of a verbal 

comment or set of verbal comments combined into one theme by 

the student and directed toward the teacher, requiring a 

response. It concerns the structure or operation of the tasks 

or tasks performed. 

Cues - Information given by the teacher to a single 

student or group of students (less than the entire class) that 

contains a strategy, prerequisite knowledge, or skill analysis 

intended to prepare students for an upcoming skill attempt. 

A cue can impart information on the whole skill, or a partial
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feature of the skill (Metzler, 1990). 

Feedback - Information communicated by the teacher to 

students on the result or adequacy of a completed task trial 

or other class activity. This includes verbal and non-verbal 

feedback (Metzler, 1990). 

Guidance - Information communicated from the teacher to 

a single student or group of students (less than the whole 

class) while the student(s) are actively making a skill trial. 

The trial can be any portion of the skill attempted at any 

speed (Metzler, 1990). 

Instructional Design - a systematic way of teaching which 

acts as a "blueprint" from which to plan teaching and learning 

within a unit based on a desired outcome (Metzler, Eddleman, 

Treanor, & Cregger, 1989). 

Instructional Systems Development Model (ISD) - a systems 

approach for the orderly and comprehensive design, 

development, and management of both instructional materials 

and instructional systems (McCombs, 1986). 

Lecture / Demonstration - Content information given by 

the teacher. This includes skill demonstrations, explanations 

of rules and strategies, and information concerning tasks 

structure. This does not include lecture / demonstrations 

listed as tasks in the learning task sequence, responses to 

student questions, and any information that is provided to 

students on a one-to-one basis which is unrelated to skill
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attempts (Metzler, 1990). Management - Teacher activities 

not directly related to class instructional goals and/or class 

content. These include taking roll, setting up equipment, 

giving directions about class organization, and performing 

administrative functions. It does not include responses to 

student questions concerning positioning when performing a 

task (Metzler, 1990). 

Mastery Based - Frequent responses by students which 

produce specified consequences. Repeated testing and errors 

result in remediation rather than penalties which enable the 

student to progress toward the specified outcome or goal 

(Keller, 1974). 

Non-P.E. Comments - Any occurrence of a verbal comment 

(or set of verbal comments combine into one theme) by the 

teacher directed toward the student(s) which is not related to 

instructional tasks, task performance, motor’. skills, 

instructional goals, or class management (Metzler, 1990). 

Research and Development (R & D) - systematic process for 

developing and validating an educational product (Ciccaglione, 

1986, p.9). 

Personalized System of Instruction (PSI) - An 

instructional design in which students determine their own 

rate and amount of learning by movement through a progression 

of tasks. PSI includes four characteristics (a) stress on the 

written word, (b) teacher as motivator, (c) self-pacing, and
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(d) mastery-based learning (Keller, 1974). 

Self-Pacing - Students move at their own rate and ability 

level through a step-by-step progression without the teacher 

acting as a guide (Keller, 1974). 

Skill Practice - Time provided by the teacher in which 

over half the class is involved in active pursuit of skill 

acquisition, including and limited to all designated tasks 

identified on learning task sequence sheets. Time students 

spend getting ready to make an attempt and watching the 

results of a trial are considered practice. This includes 

task lecture / demonstration, working on study guides, and 

taking written tests that are listed as tasks in the learning 

task sequence. Time allotted for active participation in 

scrimmages and games is recorded in this category (Metzler, 

1990). 

Systems Approach - The planning of instruction in a 

highly systematic manner, with attention to the consistency 

and compatibility of technical knowledge at each point of the 

decision (Gagne, Briggs, & Wager, 1988, p. 15). 

Tasks - Single task trials (or set of trials combined 

into one attempt) which are described on task sheets in course 

units. This includes task lecture / demonstrations, working 

on study guides, and, taking written tests which are listed as 

tasks in the learning task sequence (Metzler, 1990). 

Task Lecture / Demonstration - Task related information
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given to students, individually or as a whole, by the teacher, 

or student proctors, which is listed as a specified task on 

the Learning Task Sequence sheets in each unit. (Over half 

the class must be engaged in skill practice in order to record 

time as task lecture / demonstration). 

Research Questions 

1. How can PSI be adapted to psychomotor instruction in 

a college level volleyball unit? 

2. How do the four key characteristics defining PSI 

manifest themselves in a psychomotor instructional unit? 

3. What key teacher-learner processes effect PSI 

implementation in the psychomotor domain? 

Summary 

In summary, larger enrollments with less individualized 

instruction has become a trademark of the university Basic 

Instructional Program (Miller, Dowell, & Pender, 1989). The 

problem of decreased individualized instruction has become 

evident in many of the activity courses offered in the basic 

instructional program. Among these courses is the beginning 

level volleyball course. 

With the ineffectiveness of conventional teaching methods 

to compensate for this problem, alternative instructional 

designs need to be examined. One such alternative is Keller's 

Personalized System of Instruction. Although extensive 

research has been done on PSI in the cognitive domain in the
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classroom, very little research has examined PSI as an 

instructional design in the psychomotor domain (Hymel, 1987). 

By examining the implementation of a PSI design in a 

university level volleyball course three research questions 

will be answered: 

1. How can PSI be adapted to psychomotor instruction in 

a college level volleyball unit? 

2. How do the four key characteristics of PSI present 

themselves in a psychomotor instructional unit? 

3. What key teacher-learner processes effect PSI 

implementation in the psychomotor domain?



Chapter II 

Review of Literature 

The purpose of this chapter was to review the literature 

related to instructional systems design and how Keller's 

Personalized System of Instruction (PSI) could be applied to 

the psychomotor domain at the university level. Research was 

reviewed from four areas: (a) instructional design and its 

role in education; (b) instructional design in a systems 

approach model; (c) Keller's Personalized System of 

Instruction - how it was developed and its characteristics as 

a design; (d) PSI used in the classroom settings; and (e) 

PSI designed for physical education. Information will be 

divided into four major categories: 

1) Instructional design 

2) Keller's Personalized System of Instruction 

3) PSI in education 

4) PSI in physical education 

Instructional Design 

"Instructional design is a prescriptive science because 

its primary purpose is to prescribe optimal methods of 

instruction" (Reigeluth, 1983, p. 21). To date, most research 

and development of such instructional systems has focused on 

teaching and learning outcomes in the cognitive domain, with 

little work in the motor domain (Hymel, 1987). Very few 

design-based instructional systems have been developed for 

12
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motor skills commonly used in physical education programs in 

schools or sports programs (Reigeluth & Curtis, 1987). 

However, literature on teaching indicates the need for 

alternative instructional system designs (Keller, 1974). The 

development of a "linking science" between theory and the 

actual practice of education should provide a body of 

knowledge related to learning. This information would serve 

as a guide to learning if instruction is to be effective. 

Many students feel that instruction has become boring, and, as 

a result, form a poor image of their own learning ability from 

a failure to learn what is being taught (Tyler, 1978). A well 

designed program is necessary if instruction is to become 

interesting to the teacher and the learner. In Instructional- 

Design Theories and Models: An Overview of the Current 

Status, Reigeluth (1983) referred to instructional design as 

this "linking science" needed in education. 

Instructional systems design begins with many base 

decisions concerning the learner and how to relay information 

in the most effective manner. These decisions involve 

converting the subject matter to related patterns of teaching 

and learning activities for a specific unit content (Metzler, 

1989). Gagne, Briggs, and Wager, co-authors of Principles Of 

Instructional Design (1988), describe instructional systems as 

a step-by-step process beginning with a base of information 

that reflects identified goals (Reigeluth, 1983). Research on
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instructional systems show that these goals can be viewed in 

five major areas. These areas are (a) design, (b) 

development, (c) implementation, (d) management, and (e) 

evaluation. 

Reigeluth (1983) defines instructional design as a 

discipline that is concerned with understanding, improving, 

and applying methods of instruction through the process of 

deciding what methods are best for promoting desired results 

in specific student populations. The purpose of any design 

activity is to devise means of reaching the optimal desired 

educational outcomes of instruction. Therefore, instructional 

design's relation to instructional systems is to promote 

optimal processes of instruction, development, implementation, 

Management, and evaluation (McCombs, 1986). 

Systems Approach Model as an Instructional Design 

As with any instructional system, a model can be 

categorized into three functions. These are (a) identifying 

the outcomes of the instruction, (b) developing the 

instruction, and (c) evaluating the effectiveness of 

instruction (Gagne, Briggs, & Wager, 1988). The main purpose 

of instructional design is to act as a "blueprint" to plan 

teaching and learning within a unit. Various methods of 

instructional design and teaching strategies involved in such 

designs produce "blueprints" or knowledge about optimal 

combinations of methods of instruction, and the various
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situations in which each instructional models are most 

effective (Metzler, 1989). One widely known model which uses 

a step-by-step approach beginning with identifiable 

instructional goals is the Systems Approach model (Gagne, 

Briggs, & Wager, 1988). The systems approach is based upon a 

progression which is followed from the conception of the 

terminal objective to a final summative evaluation. The model 

contains a formative evaluation phase which allows’ the 

instructor to adjust the design being used based upon the unit 

or student's needs in meeting the determined objective (Dick, 

1977). The instructional systems approach begins with base 

decisions concerning the learner and converting the subject 

matter to related patterns of teaching and learning activities 

for a specific unit content (Metzler, 1989). After the 

instructional sequence of the tasks has been determined, the 

systems approach model dictates that a method of instructional 

design (strategy), or "blueprint" be determined to present 

these tasks. The systems approach model lays these tasks out 

in a systematic and progressive pattern (Gagne, Briggs, & 

Wager, 1988). This progression runs from the conceptual idea 

to the intended outcome. By using Dick and Carey's systems 

approach model, PSI uses the R & D philosophy of development 

of an educational product through a dynamic systematic 

process.
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Keller's Personalized System of Instruction 

Reiser's Instructional Technology: A History (1987) 

presents an overview of many instructional systems now in use 

for several domains of learning, including psychomotor and 

cognitive. One of these is Keller's Personalized System of 

Instruction (PSI), designed in the early 1960s. Following a 

discussion of B.F. Skinner's principle of Analysis of Behavior 

(Holland & Skinner, 1961) and an upcoming introductory 

psychology program at the University of Brazil, Keller and 

his associates concluded that "traditional teaching methods 

were sadly out of date" (Keller & Sherman, 1974, p. 7). 

Keller, a psychology professor at Columbia University, posited 

that if education was to improve, instructional design systems 

would need to be developed to improve and update methods of 

providing instructional information. Before introducing the 

course at the University of Brazil, Keller searched for a way 

in which instruction could follow a methodical pattern. The 

pattern should use previous success to reinforce the student 

to progress ina systematic manner toward a specified outcome. 

Keller developed such a system, called Personalized System of 

Instruction (PSI). 

PSI was first used as an instructional system for a 

college level introductory psychology course. PSI can be 

described as an interlocking system of instruction, consisting 

of sequentially, progressive tasks designed as highly
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individualized learning activities. In this design students 

determine their own rate and amount of learning. Their pace 

is based on progression through a series of instructional 

tasks. PSI has four defining characteristics. These 

characteristics are (a) mastery learning, (b) self-pacing, (c) 

teacher as motivator, and (d) stress on the written word. 

These characteristics determine decisions which will be made 

within the design (Keller, 1974). 

PSI shares some of the same characteristics common to 

Bloom's Learning For Mastery (LFM) model (Siedentop, Mand, & 

Taggart, 1986). Each task must be performed to a criterion 

established prior to the beginning of the course. Upon 

completion of each task, students have the option of moving to 

the next task or staying at that same task. Eventually the 

student must advance to the next task (Reiser, 1987). 

Learning tasks are designed as highly individualized 

activities within the class. Students work at their own rate, 

largely independent from the teacher. The teacher usually 

provides motivation only through the use of cues and feedback 

on course content as students progress through the unit 

(Metzler, Eddleman, Treanor, and Cregger, 1989). 

One of the strongest advantages of PSI is the freedom it 

provides for the instructor. The instructor is no longer 

responsible for many of the day-to-day aspects of providing 

information and lecture/demonstrations. This enables students



18 

to have more time to practice the skills in the unit. The 

instructor's main roles in PSI are (a) designing the overall 

plan for the unit, (b) implementing the design, (c) managing 

the resources necessary for the class, and (d) conducting 

systematic analysis of instructional processes and learning 

outcomes (Metzler, 1989). 

Keller first experimented with PSI using three students, 

two high school seniors and one college freshman. At the 

completion of the course all three students expressed a desire 

to be instructed under PSI over traditional designs (Keller & 

Sherman, 1974). Their only complaint was the lack of 

opportunity for discussion. PSI was used as a course design 

for the first time at the University of Brazil in a course 

entitled, "An Introduction to Reinforcement Theory." At the 

end of the course, students viewed PSI as a desirable 

alternative and would take other classes in that manner if 

given an option (Keller, 1983). Due to a "University crisis" 

in Brazil, the course was dropped and the professors went 

different directions. In 1965, adding proctors to aid in 

class discussions, Sherman and Keller put the program into 

practice at Arizona State University as an instructional 

system design. 

PSI in Education 

Research in PSI in the classroom setting has been 

extensive (Hymel, 1987). Often it has been limited to
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comparisons with designs using conventional strategies. It 

has been demonstrated that PSI and similar mastery~-based 

instruction can be extremely effective in producing gains in 

student achievement. Therefore, the largest part of the 

available research centers around PSI as a mastery~based 

system and its comparisons to other systems which share common 

characteristics. Due to these limitations, PSI in education 

will be examined through comparisons with other systems in 

education and systems with common characteristics which have 

been employed as cognitive strategies. 

Often PSI research focuses on comparisons to Bloom's 

Learning For Mastery (LFM) (Bloom, 1971). LFM and PSI share 

a few characteristics (Metzler, Eddleman, Treanor, & Cregger, 

1989). Among these characteristics are the use of mastery 

learning, self-paced learning, increased teacher freedom, and 

increased student skill practice time. In both systems, each 

task must be performed to a criterion determined prior to the 

beginning of the course. Reiser (1987) points to the 

Similarity between LFM and PSI in their method of student 

progression through the systems. Upon completion of each 

task, the student is given the choice of advancing or 

continuing work within that unit. However, whereas PSI allows 

the student to continue working on the same task until mastery 

is reached, LFM recommends a "looping-back" to a previous 

lesson and proceeding forward from that point (Bloom, 1971).
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This similarity is extended in PSI's use of offering 

information to the learner in small chunks, or tasks, with 

frequent assessment of these smaller learning units 

(Siedentop, Mand, & Taggart, 1986). These chunks are built on 

simple tasks, to allow the learner success before advancing to 

more complex tasks. As in PSI, success is developed through 

many opportunities for practice trials with the instructor 

providing cues and feedback on the task being attempted. 

These cues and feedback are offered in the place of lectures 

and demonstrations. Though Bloom's LFM approach shares many 

similarities with Keller's design, PSI actually extends the 

concept of mastery, to include more attention to the 

individual student as he/she progresses through the sequence 

of learning tasks (Reiser, 1987). 

Another system used in the educational classroom setting, 

which bears similarities to PSI, is the Audio-Tutorial 

approach, developed for teaching Botany (Postlewait & Novack, 

1967). As in PSI, Postlewait's Audio-Tutorial approach places 

emphasis on independent study in which students carry out 

individual work assignments at their own pace by the extensive 

use of tapes and films. These materials were developed as 

motivational tools. Postlewait saw a dramatic increase in 

high grades and a decrease in the number of failures when 

using this independent progression (Postlewait & Novack, 

1967). In comparing Postlewait's approach to his own PSI,
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Keller points to increased interest and greatly improved 

performance in classrooms where this technique was employed 

(Keller, 1968). 

Comparative studies of instructional designs (or systems) 

have pointed to the positive effects produced by a 

personalized system of instruction in the classroom setting. 

A meta-analysis of instructional systems, at the University of 

Colorado, compared various instructional systems used in 

teaching science in grades kindergarten through twelve 

(Willett, Yamashita, & Anderson, 1983). The study addressed 

the question, "What are the effects of different instructional 

systems used in science teaching?" (Willett, Yamashita, & 

Anderson, 1983, p. 405). In this study instructional systems 

were defined as "...a general plan for conducting a course 

over an extended period of time. The plan is general in that 

it encompasses many aspects of a course (e.g. presentation of 

content, testing, size of study groups)" (Willett, Yamashita, 

& Anderson, 1983, p. 406). 

In an extensive study of literature related to the study 

of science in education from 1950 to 1983, twelve systems of 

instruction were examined. Each system was coded under eleven 

sections (including some outcome characteristics and effect 

size calculations). From this study broad conclusions were 

drawn. PSI and it's characteristic mastery-based learning was 

identified as appearing to be the most innovative and
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�s�u�c�c�e�s�s�f�u�l� �s�y�s�t�e�m� �f�o�r� �c�o�g�n�i�t�i�v�e� �a�n�d� �o�v�e�r�a�l�l� �a�c�h�i�e�v�e�m�e�n�t�.� 

�A�l�s�o�,� �P�S�I�'�s� �p�r�o�p�e�r�t�y� �o�f� �s�e�l�f�-�p�a�c�e�d� �i�n�s�t�r�u�c�t�i�o�n� �a�p�p�e�a�r�s� �t�o� �u�s�e� 

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

�A�n�d�e�r�s�o�n�,� �1�9�8�3�)�.� �I�n� �e�x�a�m�i�n�i�n�g� �t�h�e�s�e� �r�e�s�u�l�t�s�,� �t�h�e� �a�n�a�l�y�s�i�s� 

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

�K�u�l�i�k� �(�1�9�7�9�)� �w�h�i�c�h� �i�d�e�n�t�i�f�i�e�d� �P�S�I� �a�s� �b�e�i�n�g� �u�s�e�f�u�l� �a�t� �t�h�e� 

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

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

�f�e�e�d�b�a�c�k�.� �F�r�o�m� �t�h�e� �r�e�s�e�a�r�c�h� �c�o�m�p�l�e�t�e�d� �o�n� �t�h�e� �u�s�e� �o�f� �P�S�I� �a�s� �a�n� 

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

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

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

�P�S�I� �i�n� �P�h�y�s�i�c�a�l� �E�d�u�c�a�t�i�o�n� 

�S�i�n�g�e�r� �a�n�d� �D�i�c�k� �(�1�9�7�4�)� �p�o�i�n�t� �t�o� �t�h�e� �v�a�r�y�i�n�g� �n�e�e�d�s� �o�f� 

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

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

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

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

�b�a�s�e�d� �l�e�a�r�n�i�n�g� �d�e�s�i�g�n�s� �(�H�y�m�e�l�,� �1�9�8�7�)�.� �M�e�t�z�l�e�r� �(�1�9�8�8�)�,� �p�o�i�n�t�s� 

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

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

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

�d�o�m�a�i�n�.�.�.�"� �(�p�.� �3�)�.� �F�u�r�t�h�e�r�m�o�r�e�,� �R�e�i�g�e�l�u�t�h� �a�n�d� �C�u�r�t�i�s� �(�1�9�8�7�)� 

�n�o�t�e�d� �t�h�a�t� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�y�s�t�e�m�s� �d�e�v�e�l�o�p�m�e�n�t� �(�I�S�D�)� �i�n� �t�h�e� 

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

�b�e�i�n�g� �a�p�p�l�i�e�d� �t�o� �p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n�.� �H�o�w�e�v�e�r�,� �S�i�n�g�e�r� �a�n�d� 

�D�i�c�k�'�s� �i�d�e�a� �t�h�a�t� �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�a�l� �o�p�p�o�r�t�u�n�i�t�i�e�s� 

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

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

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

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

�e�d�u�c�a�t�i�o�n�.� �T�o�u�s�i�g�n�a�n�t� �(�1�9�8�3�)� �d�e�s�c�r�i�b�e�s� �t�h�e� �p�o�t�e�n�t�i�a�l� �o�f� �P�S�I� 

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

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

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

�a�b�i�l�i�t�i�e�s�.�.�.�"� �(�T�o�u�s�i�g�n�a�n�t�,� �1�9�8�3�,� �p�.� �3�3�)�.� �T�h�e� �f�e�a�t�u�r�e�s� �o�f� 

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

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

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

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

�p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n� �s�e�t�t�i�n�g�s� �(�M�e�t�z�l�e�r�,� �1�9�8�6�)�.� �M�e�t�z�l�e�r� �(�1�9�8�6�)� 

�e�x�a�m�i�n�e�d� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �P�S�I� �b�y� �c�o�m�p�a�r�i�n�g� �a� �g�r�o�u�p� �o�f� �6�4� 

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

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

�t�a�u�g�h�t� �w�i�t�h� �P�S�I�,� �t�h�e� �o�t�h�e�r� �g�r�o�u�p� �t�a�u�g�h�t� �w�i�t�h� �a� �D�e�m�o�n�s�t�r�a�t�i�o�n�-� 

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

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

�P�S�I� �s�t�u�d�e�n�t�s� �h�a�d� �a� �h�i�g�h�e�r� �a�m�o�u�n�t� �o�f� �P�E� �c�o�n�t�e�n�t� �a�l�l�o�c�a�t�i�o�n� 

�(�9�6�.�7�%�)� �t�h�a�n� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �s�t�u�d�e�n�t�s� �(�9�0�.�5�%�)�.� �H�o�w�e�v�e�r�,� �t�h�e
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�n�a�t�u�r�e� �o�f� �c�o�n�t�e�n�t� �e�n�g�a�g�e�m�e�n�t� �d�i�d� �f�a�v�o�r� �P�S�I�.� �D�u�e� �t�o� �t�h�e� 

�i�n�d�i�v�i�d�u�a�l�l�y�-�p�a�c�e�d� �c�o�n�t�e�n�t� �p�r�a�c�t�i�c�e�d� �i�n� �P�S�I�,� �t�h�o�s�e� �s�t�u�d�e�n�t�s� 

�h�a�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �h�i�g�h�e�r� �g�a�i�n� �s�c�o�r�e�s� �(�5�1�.�7�%� �t�o� �4�1�.�3�%�)� �t�h�a�n� �t�h�e� 

�t�r�a�d�i�t�i�o�n�a�l� �g�r�o�u�p�s�.� �M�e�t�z�l�e�r� �(�1�9�8�6�)� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �t�h�e� 

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

�t�o� �"�.�.�.�1�)� �a�t�t�e�n�d� �t�o� �i�n�d�i�v�i�d�u�a�l� �s�t�u�d�e�n�t� �s�k�i�l�l� �p�r�o�g�r�e�s�s�i�o�n�,� �2�)� 

�f�o�s�t�e�r� �b�e�t�t�e�r� �u�s�e� �o�f� �a�l�l�o�c�a�t�e�d� �t�i�m�e�,� �3�)� �a�l�l�o�w� �s�t�u�d�e�n�t�s� �m�o�r�e� 

�p�r�a�c�t�i�c�e� �t�i�m�e� �o�n� �m�o�t�o�r� �p�l�a�y� �s�k�i�l�l�s�,� �a�n�d� �4�)� �p�r�o�m�o�t�e� �g�r�e�a�t�e�r� 

�s�u�c�c�e�s�s� �w�h�e�n� �p�r�a�c�t�i�c�i�n�g� �t�h�o�s�e� �m�o�t�o�r� �p�l�a�y� �s�k�i�l�l�s�.�"� �(�p�.� �7�)� 

�T�o� �e�x�p�a�n�d� �t�h�e� �r�e�s�e�a�r�c�h� �b�a�s�e� �o�n� �P�S�I� �i�n� �t�h�e� �m�o�t�o�r� �d�o�m�a�i�n� 

�M�e�t�z�l�e�r� �(�1�9�8�8�)� �c�o�n�t�i�n�u�e�d� �h�i�s� �r�e�s�e�a�r�c�h� �b�y� �l�o�o�k�i�n�g� �a�t� �s�t�u�d�e�n�t� 

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

�S�i�x�t�e�e�n� �s�e�c�t�i�o�n�s� �w�e�r�e� �i�n�c�l�u�d�e�d� �(�8�  ��c�o�n�v�e�n�t�i�o�n�a�l �� �a�n�d� �8� �P�S�T�)� 

�b�e�t�w�e�e�n� �1�9�8�4� �t�o� �1�9�8�7�.� �O�n�e� �g�r�o�u�p� �h�a�d� �P�S�I�,� �c�o�n�s�i�s�t�i�n�g� �o�f� �3�3� 

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

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

�s�t�r�a�t�e�g�y� �i�n� �w�h�i�c�h� �a� �d�e�s�i�g�n�a�t�e�d� �n�u�m�b�e�r� �o�f� �m�e�e�t�i�n�g�s� �(�b�e�t�w�e�e�n� �2� 

�t�o� �4� �p�e�r� �s�t�r�o�k�e�)� �w�e�r�e� �a�l�l�o�c�a�t�e�d� �f�o�r� �e�a�c�h� �p�o�r�t�i�o�n�.� �T�h�i�s� �g�r�o�u�p� 

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

�P�S�I� �s�t�u�d�e�n�t�s� �h�a�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �m�o�r�e� �s�t�u�d�e�n�t�-�p�a�c�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� �c�o�n�t�e�n�t�,� �t�o�t�a�l� �e�n�g�a�g�e�m�e�n�t�,� �m�o�t�o�r� �a�p�p�r�o�p�r�i�a�t�e� 

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

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

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

�o�f�t�e�n� �p�r�a�c�t�i�c�e�d� �o�n� �t�h�e�i�r� �o�w�n�.� �P�S�I� �s�t�u�d�e�n�t�s� �h�a�d� �a� �h�i�g�h�e�r� �m�o�t�o�r
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�t�r�i�a�l� �s�u�c�c�e�s�s� �r�a�t�e� �(�8�6�.�4�%� �t�o� �6�5�.�7�%�)�,� �s�c�o�r�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� 

�h�i�g�h�e�r� �i�n� �3� �o�f� �4� �d�e�p�e�n�d�e�n�t� �a�c�h�i�e�v�e�m�e�n�t� �m�e�a�s�u�r�e�s�,� �i�n�d�i�c�a�t�i�n�g� 

�t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �P�S�I� �i�n� �t�h�a�t� �m�o�t�o�r� �s�k�i�l�l� �s�e�t�t�i�n�g�.� �M�e�t�z�l�e�r� 

�(�1�9�8�8�)� �c�o�n�c�l�u�d�e�d� �t�h�a�t� �P�S�I� �r�e�s�u�l�t�e�d� �i�n� �a� �m�o�r�e� �e�f�f�i�c�a�c�i�o�u�s� 

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

�s�t�r�a�t�e�g�y�.� 

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

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

�i�n�-�c�l�a�s�s� �p�a�r�t�i�c�i�p�a�t�i�o�n� �(�T�o�u�s�i�g�n�a�n�t�,� �1�9�8�3�)�.� �P�S�I� �a�p�p�e�a�r�s� �t�o� 

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

�t�h�a�n� �o�t�h�e�r� �s�y�s�t�e�m�s� �i�n� �t�h�e� �m�o�t�o�r� �s�k�i�l�l�s� �d�o�m�a�i�n�.� �H�o�w�e�v�e�r�,� �a�s� 

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

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

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

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

�m�o�d�e�l�s� �a�r�e� �m�o�s�t� �u�s�e�f�u�l� �(�M�e�t�z�l�e�r�,� �1�9�8�9�)�.� �T�o�u�s�i�g�n�a�n�t� �(�1�9�8�3�)� �h�a�s� 

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

�e�d�u�c�a�t�i�o�n� �c�l�a�s�s� �a�n�d� �a�c�t�i�v�i�t�y�.� �I�f� �P�S�I� �i�s� �r�e�a�l�l�y� �a�b�l�e� �t�o� 

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

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

�A�l�s�o�,� �t�h�e� �r�e�l�a�t�i�o�n� �o�f� �P�S�I� �t�o� �p�o�s�i�t�i�v�e� �o�r� �n�e�g�a�t�i�v�e� �e�f�f�e�c�t�s� �a�n�d� 

�t�h�e� �r�a�t�e� �o�f� �r�e�t�e�n�t�i�o�n� �n�e�e�d� �t�o� �b�e� �e�x�a�m�i�n�e�d�.� �W�i�t�h� �t�i�m�e� �i�n� 

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

�m�o�n�i�t�o�r� �t�h�e� �u�s�e� �o�f� �P�S�I� �a�s� �a�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �s�t�r�a�t�e�g�y� �i�n� 

�p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n� �(�M�e�t�z�l�e�r�,� �E�d�d�l�e�m�a�n�,� �T�r�e�a�n�o�r�,� �&� �C�r�e�g�g�e�r�,
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�1�9�8�9�)�.� 

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

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

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

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

�e�x�i�s�t� �(�K�e�l�l�e�r� �&� �S�h�e�r�m�a�n�,� �1�9�7�4�)�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� 

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

�a�v�a�i�l�a�b�l�e� �a�n�d� �h�a�v�e� �b�e�e�n� �e�x�a�m�i�n�e�d�.� �T�h�e�s�e� �r�e�s�u�l�t�s� �w�e�r�e� 

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

�d�o�m�a�i�n�s�.� 

�P�s�y�c�h�o�m�o�t�o�r� �D�o�m�a�i�n�.� �L�i�t�e�r�a�t�u�r�e� �c�o�m�p�a�r�i�n�g� �P�S�I� �_� �t�o� 

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

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

�i�m�p�l�e�m�e�n�t�e�d� �i�n� �t�h�e� �p�s�y�c�h�o�m�o�t�o�r� �d�o�m�a�i�n� �(�M�e�t�z�l�e�r�,� �1�9�8�9�)�.� 

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

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

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

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

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

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

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

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

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �T�h�e�s�e� �i�n�c�l�u�d�e�d� �(�a�)� �s�t�u�d�e�n�t�s� �a�r�e� �m�a�d�e� �a�w�a�r�e� 

�o�f� �c�r�i�t�e�r�i�a� �f�o�r� �p�a�s�s�i�n�g� �t�a�s�k�s�,� �(�b�)� �p�a�c�i�n�g� �w�a�s� �a�c�c�o�r�d�i�n�g� �t�o� 

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

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

�p�e�r�f�o�r�m�a�n�c�e� �a�s� �t�h�e� �c�o�u�r�s�e� �d�i�c�t�a�t�e�s�.� �A�s� �w�i�t�h� �P�S�I�,� �c�o�m�p�e�t�e�n�c�y� 

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

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

�V�i�e�r�a� �a�n�d� �F�e�r�g�u�s�o�n� �(�1�9�8�3�)�,� �p�o�i�n�t�e�d� �o�u�t� �a�d�v�a�n�t�a�g�e�s� �o�f� �t�h�e� 

�q�u�a�l�i�t�i�e�s� �p�r�e�s�e�n�t� �i�n� �P�S�I� �t�h�a�t� �w�i�l�l� �i�n�f�l�u�e�n�c�e� �p�s�y�c�h�o�m�o�t�o�r� 

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

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

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

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

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

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

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

�f�e�e�d�b�a�c�k�.� �T�h�i�s� �f�e�e�d�b�a�c�k� �c�a�n� �a�i�d� �t�h�e� �s�t�u�d�e�n�t� �t�o� �f�o�c�u�s� �o�n� �t�h�e� 

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

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

�F�e�r�g�u�s�o�n� �(�1�9�8�3�)� �f�o�u�n�d� �t�h�a�t� �w�h�e�n� �p�r�e�s�c�r�i�b�e�d� �g�o�a�l�s� �w�e�r�e� 

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

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

�t�h�e�i�r� �s�k�i�l�l�s�.� �T�h�e�y� �a�l�s�o� �u�s�e� �o�u�t�-�o�f�-�c�l�a�s�s� �t�i�m�e� �t�o� �p�e�r�f�e�c�t� 

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

�C�o�g�n�i�t�i�v�e� �D�o�m�a�i�n�.� �K�e�l�l�e�r� �(�1�9�5�4�)� �p�o�i�n�t�s� �o�u�t� �t�h�e� 

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

�s�a�y�i�n�g�,� �"�.�.�.�i�t� �i�s� �n�o�t� �p�r�o�b�a�b�l�e� �t�h�a�t� �s�k�i�l�l�s� �i�n�v�o�l�v�e� �a� �f�o�r�m� �o�f



�2�8� 

�p�u�r�e�l�y� �m�o�t�o�r� �l�e�a�r�n�i�n�g�"� �(�p�.� �2�7�)�.� �H�e� �f�u�r�t�h�e�r� �s�u�g�g�e�s�t�s� �t�h�a�t� 

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

�t�a�s�k� �t�o� �b�e� �m�a�s�t�e�r�e�d� �(�S�a�h�a�k�i�a�n�,� �1�9�7�6�)�.� �K�e�l�l�e�r�'�s� 

�e�x�p�e�r�i�m�e�n�t�a�t�i�o�n� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �B�r�a�z�i�l� �a�n�d� �C�o�l�u�m�b�i�a� 

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

�d�e�v�e�l�o�p�e�d� �u�s�i�n�g� �P�S�I� �a�s� �a�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�.� �H�o�w�e�v�e�r�,� 

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

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

�(�K�e�l�l�e�r� �&� �S�h�e�r�m�a�n�,� �1�9�7�4�)�.� �T�o�o� �o�f�t�e�n� �t�h�e� �c�o�g�n�i�t�i�v�e� �a�s�p�e�c�t�s� �i�n� 

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

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

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

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

�a�c�h�i�e�v�e� �s�k�i�l�l�s� �i�n� �t�h�e� �c�o�u�r�s�e�.� �V�i�c�k�e�r�s� �(�1�9�9�0�)� �p�o�i�n�t�s� �o�u�t� �t�h�e� 

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

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

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

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

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

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

�1�9�9�0�)�.� �I�n� �o�r�d�e�r� �f�o�r� �P�S�I� �t�o� �b�e� �v�i�a�b�l�e� �a�s� �a�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� 

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

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



�2�9� 

�S�u�m�m�a�r�y� 

�I�n� �s�u�m�m�a�r�y�,� �r�e�s�e�a�r�c�h� �s�u�g�g�e�s�t� �t�h�a�t� �K�e�l�l�e�r�'�s� �P�S�I� �o�f�f�e�r�s� �a�n� 

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

�D�i�s�c�u�s�s�i�o�n� �c�o�n�s�i�s�t�e�d� �o�f� �P�S�I�'�s� �u�s�e� �i�n� �p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n� 

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

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

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

�P�S�I� �m�a�y� �b�e� �i�d�e�a�l� �f�o�r� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �e�f�f�e�c�t�i�v�e�n�e�s�s� �i�n� �p�h�y�s�i�c�a�l� 

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

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

�P�S�I� �h�a�s� �v�a�l�u�e� �a�s� �a�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�,� �i�t�s� �a�p�p�l�i�c�a�t�i�o�n� �i�n� 

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



�C�h�a�p�t�e�r� �I�I�I� 

�C�o�u�r�s�e� �D�e�s�i�g�n�,� �C�o�n�t�e�x�t�u�a�l� �F�a�c�t�o�r�s�,� �D�a�t�a� �C�o�l�l�e�c�t�i�o�n�,� 
�S�o�u�r�c�e�s� �o�f� �D�a�t�a�,� �a�n�d� �M�e�t�h�o�d�s� �o�f� �D�a�t�a� �A�n�a�l�y�s�i�s� 

�T�h�i�s� �c�h�a�p�t�e�r� �w�i�l�l� �p�r�o�v�i�d�e� �a�n� �o�v�e�r�v�i�e�w� �o�f� �t�h�e� �P�S�I� �u�n�i�t�,� 

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

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

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

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

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

�s�e�c�t�i�o�n�s�:� 

�1�)� �C�o�u�r�s�e� �D�e�s�i�g�n� 

�2�)� �C�o�n�t�e�x�t�u�a�l� �F�a�c�t�o�r�s� 

�3�)� �D�a�t�a� �C�o�l�l�e�c�t�i�o�n� 

�4�)� �S�o�u�r�c�e�s� �o�f� �D�a�t�a� 

�5�)� �M�e�t�h�o�d�s� �o�f� �D�a�t�a� �A�n�a�l�y�s�i�s� 

�C�o�u�r�s�e� �D�e�s�i�g�n� 

�K�e�l�l�e�r�'�s� �P�S�I� �i�s� �s�t�r�u�c�t�u�r�e�d� �a�r�o�u�n�d� �t�h�e� �i�d�e�a� �t�h�a�t� �s�t�u�d�e�n�t�s� 

�n�e�e�d� �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�.� �T�o� �p�r�o�v�i�d�e� �t�h�i�s� 

�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� �K�e�l�l�e�r� �d�e�v�i�s�e�d� �a� �s�y�s�t�e�m� �w�h�i�c�h� 

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

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

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

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

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

�3�0



�3�1� 

�M�a�t�e�r�i�a�l�s� 

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

�t�o� �e�x�a�m�i�n�e� �t�h�e� �m�a�t�e�r�i�a�l�s� �a�n�d� �t�h�e�i�r� �u�s�e� �i�n� �i�m�p�l�e�m�e�n�t�i�n�g� �t�h�e� �P�S�I� 

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

�w�i�l�l� �b�e� �d�e�s�c�r�i�b�e�d�:� �(�a�)� �p�o�l�i�c�y� �g�u�i�d�e�s�,� �(�b�)� �p�r�e�-�t�e�s�t�s� �p�a�c�k�e�t�s�,� 

�(�c�)� �l�e�a�r�n�i�n�g� �t�a�s�k� �s�e�q�u�e�n�c�e� �s�h�e�e�t�s�,� �(�d�)� �l�e�a�r�n�i�n�g� �t�a�s�k�s�,� �(�e�)� 

�c�l�a�s�s� �a�t�t�e�n�d�a�n�c�e�/�a�r�r�i�v�a�l� �s�h�e�e�t�s�,� �a�n�d� �(�f�)� �c�l�a�s�s� �j�o�u�r�n�a�l�s�.� 

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

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

�c�o�u�r�s�e�.� 

�C�o�u�r�s�e� �P�o�l�i�c�y� �G�u�i�d�e�s�.� �T�h�e� �f�i�r�s�t� �m�a�t�e�r�i�a�l� �d�i�s�t�r�i�b�u�t�e�d� �t�o� 

�s�t�u�d�e�n�t�s� �w�a�s� �t�h�e� �p�o�l�i�c�y� �g�u�i�d�e� �(�S�e�e� �A�p�p�e�n�d�i�x� �A�)�,� �u�s�e�d� �t�o� 

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

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

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

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

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

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

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

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

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

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

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

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

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



�3�2� 

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

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

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

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

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

�g�u�i�d�e�s�.� �O�n�c�e� �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�,� �e�a�c�h� �s�t�u�d�e�n�t� 

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

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

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

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

�P�r�e�-�T�e�s�t� �P�a�c�k�e�t�s�.� �T�h�e� �s�e�c�o�n�d� �i�t�e�m� �d�i�s�t�r�i�b�u�t�e�d� �t�o� �t�h�e� 

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

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

�p�a�c�k�e�t� �l�a�b�e�l�e�d� �w�i�t�h� �t�h�e� �l�e�t�t�e�r� �"�X�"� �o�r� �"�Y�"� �a�t� �t�h�e� �u�p�p�e�r� �r�i�g�h�t� 

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

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

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

�s�c�o�r�e� �a�v�a�i�l�a�b�l�e� �f�o�r� �e�a�c�h� �(�S�e�e� �A�p�p�e�n�d�i�x� �B�)�.� �T�h�e� �s�e�c�o�n�d� �t�w�o� 

�s�h�e�e�t�s� �w�e�r�e� �c�o�p�i�e�s� �o�f� �p�r�e�-�t�e�s�t� �s�c�o�r�i�n�g� �s�h�e�e�t�s� �(�S�e�e� �A�p�p�e�n�d�i�x� 

�C�)�.� �E�a�c�h� �s�h�e�e�t� �c�o�n�t�a�i�n�e�d� �a� �s�p�a�c�e� �f�o�r� �t�h�e �� �s�t�u�d�e�n�t�'�s� �n�a�m�e�,� 

�o�b�s�e�r�v�e�r�'�s� �(�s�c�o�r�e�r�)� �n�a�m�e�,� �s�t�u�d�e�n�t�'�s� �s�k�i�l�l� �l�e�v�e�l� �(�b�e�g�i�n�n�e�r�,� 

�i�n�t�e�r�m�e�d�i�a�t�e�,� �o�r� �a�d�v�a�n�c�e�d�)�,� �s�t�u�d�e�n�t�'�s� �p�r�e�d�i�c�t�e�d� �s�c�o�r�e� �o�n� �e�a�c�h� 

�t�a�s�k�,� �s�t�u�d�e�n�t�'�s� �a�c�t�u�a�l� �s�c�o�r�e� �o�n� �e�a�c�h� �t�a�s�k�,� �t�o�t�a�l� �p�r�e�d�i�c�t�e�d� �a�n�d� 

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

�p�s�y�c�h�o�m�o�t�o�r� �s�c�o�r�e�.



�3�3� 

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

�w�i�t�h� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �e�a�c�h� �s�t�u�d�e�n�t�'�s� �e�n�t�r�y� �s�k�i�l�l� �l�e�v�e�l�.� �D�u�e� �t�o� 

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

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

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

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

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

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

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

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

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

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

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

�b�e� �u�s�e�d�.� �A�l�l� �q�u�e�s�t�i�o�n�s� �a�s�k�e�d� �w�e�r�e� �r�e�c�o�r�d�e�d�.� �S�t�u�d�e�n�t�s� �t�h�e�n� 

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

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

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

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

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

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

�l�a�b�e�l�e�d� �"�X�"� �w�e�r�e� �a�s�k�e�d� �t�o� �m�o�v�e� �t�o� �t�h�e� �c�e�n�t�e�r� �o�f� �t�h�e� �f�l�o�o�r�.� 

�T�h�o�s�e� �w�i�t�h� �p�a�c�k�e�t�s� �l�a�b�e�l�e�d� �"�Y�"� �w�e�r�e� �t�o� �r�e�m�a�i�n� �s�e�a�t�e�d�.� 

�S�t�u�d�e�n�t�s� �i�n� �t�h�e� �"�X�"� �g�r�o�u�p� �w�e�r�e� �r�e�a�d� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�h�e� 

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

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �f�r�o�m� �t�h�e� �t�a�s�k� �d�e�s�c�r�i�p�t�i�o�n� �s�h�e�e�t�s�.� �T�h�e
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�i�n�s�t�r�u�c�t�o�r� �t�h�e�n� �m�o�v�e�d� �t�o� �t�h�e� �"�Y�"� �g�r�o�u�p�.� �I�n�f�o�r�m�a�t�i�o�n� �w�a�s� �r�e�a�d� 

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

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

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

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

�t�e�s�t� �t�a�k�e�n�.� �S�c�o�r�e�s� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �a�f�t�e�r� �a�l�l� �t�e�s�t�s� �w�e�r�e� 

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

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

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

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

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

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

�s�t�u�d�e�n�t�'�s� �w�e�r�e� �d�i�v�i�d�e�d� �i�n�t�o� �t�h�r�e�e� �g�r�o�u�p�s�.� �T�h�e� �s�t�u�d�e�n�t�s� �w�i�t�h� 

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

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

�g�r�o�u�p�.� 

�L�e�a�r�n�i�n�g� �t�a�s�k� �s�e�q�u�e�n�c�e�s� �s�h�e�e�t�s�.� �E�a�c�h� �u�n�i�t� �(�w�i�t�h� �t�h�e� 

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

�t�a�s�k� �s�e�q�u�e�n�c�e� �s�h�e�e�t� �(�S�e�e� �A�p�p�e�n�d�i�x� �E�)�.� �E�a�c�h� �l�e�a�r�n�i�n�g� �t�a�s�k� 

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

�t�h�e� �t�a�s�k� �i�t�s�e�l�f�,� �t�h�e� �t�a�r�g�e�t� �f�o�r� �e�a�c�h� �t�a�s�k�,� �t�h�e� �c�r�i�t�e�r�i�o�n� �f�o�r� 

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

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

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

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

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

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

�f�i�l�i�n�g� �c�a�b�i�n�e�t� �k�e�p�t� �b�y� �t�h�e� �t�e�a�c�h�e�r�.� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�W�h�e�n� �a� �t�a�s�k� �l�a�b�e�l�e�d� �w�i�t�h� �a�n� �a�s�t�e�r�i�s�k� �w�a�s� �r�e�a�c�h�e�d�,� �t�h�e� �s�t�u�d�e�n�t� 

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

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

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

�L�e�a�r�n�i�n�g� �t�a�s�k� �s�h�e�e�t�s�.� �O�n�c�e� �t�h�e� �l�e�a�r�n�i�n�g� �t�a�s�k� �s�e�q�u�e�n�c�e� 

�s�h�e�e�t�s� �w�e�r�e� �d�i�s�t�r�i�b�u�t�e�d� �s�t�u�d�e�n�t�s� �b�e�g�a�n� �w�o�r�k�i�n�g� �o�n� �t�h�e� �f�i�r�s�t
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�t�a�s�k� �i�n� �t�h�e� �f�i�r�s�t� �u�n�i�t�.� �E�a�c�h� �l�e�a�r�n�i�n�g� �t�a�s�k� �s�h�e�e�t� �(�S�e�e� 

�A�p�p�e�n�d�i�x� �F�)� �c�o�n�t�a�i�n�e�d� �f�i�v�e� �s�e�c�t�i�o�n�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �r�e�l�a�t�e�d� �t�o� 

�t�a�s�k� �p�e�r�f�o�r�m�a�n�c�e�:� �(�a�)� �A� �d�i�a�g�r�a�m� �o�f� �t�h�e� �t�a�s�k�;� �(�b�)� �w�r�i�t�t�e�n� 

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

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

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

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

�(�e�)� �a� �l�i�s�t� �o�f� �t�h�r�e�e� �c�o�m�m�o�n� �e�r�r�o�r�s�,� �f�o�r� �t�h�a�t� �t�a�s�k�,� �t�h�e� �p�o�s�s�i�b�l�e� 

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

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

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

�c�o�m�p�l�e�t�i�n�g� �e�a�c�h� �t�a�s�k�.� 

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

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

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

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

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

�t�a�s�k� �a�n�d�/�o�r� �t�a�r�g�e�t� �w�e�r�e� �a�p�p�r�o�p�r�i�a�t�e�.� �T�h�e� �d�i�a�g�r�a�m� �a�n�d� �w�r�i�t�t�e�n� 

�i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �e�r�r�o�r�s� �(�S�e�e� �A�p�p�e�n�d�i�x� �C�)� �p�r�o�v�i�d�e�d� �s�t�u�d�e�n�t�s� 

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

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

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

�t�a�s�k� �p�r�o�g�r�e�s�s�i�o�n�.� 

�O�n�c�e� �e�n�t�e�r�i�n�g� �c�l�a�s�s�,� �s�t�u�d�e�n�t�s� �p�i�c�k�e�d� �u�p� �t�h�e�i�r� �l�e�a�r�n�i�n�g� 

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

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

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

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

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

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

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

�s�e�q�u�e�n�c�e�.� 

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

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

�(�S�e�e� �A�p�p�e�n�d�i�x� �G�)�.� �T�h�e�s�e� �s�h�e�e�t�s� �w�e�r�e� �p�r�o�v�i�d�e�d� �e�a�c�h� �d�a�y� �o�f� �t�h�e� 

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

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

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

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

�s�t�u�d�e�n�t�'�s� �n�a�m�e� �a�n�d� �t�i�m�e� �a�r�r�i�v�i�n�g� �t�o� �t�h�e� �c�l�a�s�s�.� �I�n�s�t�r�u�c�t�i�o�n�s� 

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

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

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

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

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

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

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

�t�u�r�n�e�d� �t�o� �t�h�e� �d�a�y�'�s� �d�a�t�e� �i�n� �t�h�e� �r�o�l�l� �b�o�o�k� �p�l�a�c�e�d� �o�n� �t�h�e� 

�i�n�s�t�r�u�c�t�o�r�'�s� �t�a�b�l�e� �a�n�d� �s�i�g�n�e�d� �t�h�e�i�r� �n�a�m�e� �i�n� �t�h�e� �l�i�n�e� �l�o�c�a�t�e�d
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�t�o� �t�h�e� �r�i�g�h�t� �o�f� �t�h�e�i�r� �s�t�u�d�e�n�t� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� �n�u�m�b�e�r�.� 

�U�s�i�n�g� �o�n�e� �c�l�o�c�k� �l�o�c�a�t�e�d� �a�t� �t�h�e� �t�a�b�l�e�,� �e�a�c�h� �s�t�u�d�e�n�t� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�a�n�a�l�y�s�e�s�,� �e�t�c�.�)�.� 

�S�t�u�d�e�n�t� �P�r�o�c�t�o�r�s� 

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

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

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

�c�o�u�r�s�e� �d�e�s�i�g�n�.� 

�S�t�u�d�e�n�t� �p�r�o�c�t�o�r�s� �w�e�r�e� �i�n�t�r�o�d�u�c�e�d� �t�h�e� �1�5�t�h� �c�l�a�s�s� �p�e�r�i�o�d�.
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�K�e�l�l�e�r� �(�1�9�7�4�)� �s�u�g�g�e�s�t�s� �t�h�a�t� �s�t�u�d�e�n�t�s� �w�h�o� �a�r�e� �c�o�n�s�i�d�e�r�e�d� 

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

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

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

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

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

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

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

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

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

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

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

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

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

�C�o�n�t�e�x�t�u�a�l� �F�a�c�t�o�r�s� 

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

�S�o�u�t�h�e�a�s�t�e�r�n� �u�n�i�v�e�r�s�i�t�y� �a�s� �p�a�r�t� �o�f� �t�h�e� �B�a�s�i�c� �I�n�s�t�r�u�c�t�i�o�n�a�l� 

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

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

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

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

�(�c�)� �p�h�y�s�i�c�a�l� �f�i�t�n�e�s�s�,� �a�n�d� �(�d�)� �a�t�t�i�t�u�d�e�s� �(�S�e�b�o�l�t�,� �1�9�8�9�)�.� 

�S�t�u�d�e�n�t�s� �a�r�e� �e�n�r�o�l�l�e�d� �f�o�r� �1� �s�e�m�e�s�t�e�r� �h�o�u�r� �c�r�e�d�i�t�,� �b�a�s�e�d� �o�n� �a� 

�p�a�s�s�-�f�a�i�l� �g�r�a�d�i�n�g� �s�y�s�t�e�m�.� 

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



�4�0� 

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

�g�y�m�n�a�s�i�u�m� �w�a�s� �u�s�e�d� �f�o�r� �a� �s�o�c�i�a�l� �e�v�e�n�t�.� �T�h�e� �g�y�m�n�a�s�i�u�m� �h�a�d� �4� 

�r�e�g�u�l�a�t�i�o�n� �s�i�z�e�d� �(�1�8� �m�e�t�e�r�s� �x� �9� �m�e�t�e�r�s�)� �v�o�l�l�e�y�b�a�l�l� �c�o�u�r�t�s� 

�a�v�a�i�l�a�b�l�e� �f�o�r� �c�l�a�s�s� �u�s�e�.� �T�h�e� �c�o�u�r�s�e� �w�a�s� �s�c�h�e�d�u�l�e�d� �f�o�r� �3�6� 

�c�l�a�s�s� �p�e�r�i�o�d�s�,� �e�a�c�h� �l�a�s�t�i�n�g� �4�5� �m�i�n�u�t�e�s�.� �C�l�a�s�s�e�s� �i�n�c�l�u�d�e�d� �2� 

�d�a�y�s� �u�s�e�d� �f�o�r� �p�r�e�-�t�e�s�t�i�n�g� �a�n�d� �1� �d�a�y� �f�o�r� �t�h�e� �_� �c�o�u�r�s�e� 

�i�n�t�r�o�d�u�c�t�i�o�n�.� �T�h�e� �c�o�u�r�s�e� �l�a�s�t�e�d� �f�o�r� �1�3� �w�e�e�k�s�,� �m�e�e�t�i�n�g� �3� �t�i�m�e�s� 

�e�a�c�h� �w�e�e�k� �o�n� �M�o�n�d�a�y�,� �W�e�d�n�e�s�d�a�y�,� �a�n�d� �F�r�i�d�a�y�.� �T�h�e� �t�e�r�m� 

�c�o�n�s�i�s�t�e�d� �o�f� �a� �t�o�t�a�l� �o�f� �3�9� �c�l�a�s�s�e�s�,� �i�n�c�l�u�d�i�n�g� �1� �p�e�r�i�o�d� �u�s�e�d� 

�f�o�r� �c�o�g�n�i�t�i�v�e� �e�x�a�m�i�n�a�t�i�o�n�s�.� 

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

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

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

�i�n�s�t�r�u�c�t�o�r�.� �T�h�e� �c�l�a�s�s� �c�o�n�s�i�s�t�e�d� �o�f� �2�1� �u�n�d�e�r�g�r�a�d�u�a�t�e� �s�t�u�d�e�n�t�s� 

�r�a�n�g�i�n�g� �f�r�o�m� �1�9� �t�o� �2�3� �y�e�a�r�s� �o�f� �a�g�e�,� �w�i�t�h� �2� �f�e�m�a�l�e�s� �a�n�d� �1�9� 

�m�a�l�e�s�.� �S�t�u�d�e�n�t� �a�c�a�d�e�m�i�c� �l�e�v�e�l� �v�a�r�i�e�d� �w�i�t�h� �1�5� �s�e�n�i�o�r�s�,� �4� 

�j�u�n�i�o�r�s� �1� �s�o�p�h�o�m�o�r�e�,� �a�n�d� �1� �f�r�e�s�h�m�a�n�.� 

�P�r�i�o�r� �e�x�p�e�r�i�e�n�c�e� �i�n� �v�o�l�l�e�y�b�a�l�l� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �a� �p�r�e�-� 

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

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

�h�i�g�h� �s�c�h�o�o�l� �p�r�o�g�r�a�m�s�.� 

�E�n�t�r�y� �a�b�i�l�i�t�y� �l�e�v�e�l� �w�a�s� �b�a�s�e�d� �o�n� �a� �s�t�a�t�i�c� �s�k�i�l�l�s� �p�r�e�-�t�e�s�t� 

�c�o�n�s�i�s�t�i�n�g� �o�f� �a� �p�o�s�s�i�b�l�e� �2�9�8� �p�o�i�n�t�s�.� �S�c�o�r�e�s� �r�a�n�g�e�d� �f�r�o�m� �a� 

�h�i�g�h� �o�f� �1�9�9� �p�o�i�n�t�s� �t�o� �a� �l�o�w� �o�f� �8�6� �p�o�i�n�t�s�,� �w�i�t�h� �a� �m�e�a�n� �s�c�o�r�e� �o�f� 

�1�4�3� �p�o�i�n�t�s�.� �B�a�s�e�d� �o�n� �p�r�e�-�t�e�s�t� �s�c�o�r�e�s� �s�t�u�d�e�n�t�s� �w�e�r�e� �d�i�v�i�d�e�d
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�i�n�t�o� �t�h�r�e�e� �g�r�o�u�p�s�:� �(�a�)� �l�o�w� �g�r�o�u�p� �(�8�6� �-� �1�3�7�)�;� �(�b�)� �m�i�d�d�l�e� 

�g�r�o�u�p� �(�1�4�1� �-� �1�6�0�)�;� �(�c�)� �h�i�g�h� �g�r�o�u�p� �(�1�6�2� �-� �1�9�9�)�.� 

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

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

�e�n�r�o�l�l�m�e�n�t� �o�f� �s�e�n�i�o�r�s�,� �a�n�d� �v�a�r�y�i�n�g� �s�k�i�l�l� �l�e�v�e�l�s�.� 

�D�a�t�a� �C�o�l�l�e�c�t�i�o�n� 

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

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

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

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

�v�o�l�l�e�y�b�a�l�l� �c�o�u�r�s�e�.� 

�I�n� �o�r�d�e�r� �t�o� �e�x�a�m�i�n�e� �t�h�e� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �P�S�I� �c�o�u�r�s�e�,� 

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

�P�S�I� �a�n�d� �t�h�e�i�r� �i�n�f�l�u�e�n�c�e� �o�n� �c�o�u�r�s�e� �o�p�e�r�a�t�i�o�n�s�.� �K�e�l�l�e�r� �(�1�9�7�4�)� 

�i�d�e�n�t�i�f�i�e�d� �f�o�u�r� �"�d�e�f�i�n�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�"�:� �(�a�)� �s�e�l�f�-�p�a�c�i�n�g�,� 

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

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

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

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

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

�f�o�u�r� �c�o�m�p�o�n�e�n�t�s� �p�r�e�s�e�n�t� �i�n� �t�h�e� �s�y�s�t�e�m�:� �(�a�)� �P�S�I� �d�e�s�i�g�n� 

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

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

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

�e�a�c�h� �o�f� �t�h�e� �f�o�u�r� �P�S�I� �d�e�f�i�n�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �i�n� �t�h�e� �c�o�u�r�s�e�.
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�D�a�t�a� �w�e�r�e� �c�o�l�l�e�c�t�e�d� �o�n� �e�l�e�v�e�n� �f�e�a�t�u�r�e�s� �i�n�h�e�r�e�n�t� �i�n� �t�h�e� �P�S�I� 

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

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

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

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

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

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

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

�f�e�a�t�u�r�e�.� 

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

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

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

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

�p�r�o�c�e�s�s� �i�n�f�o�r�m�a�t�i�o�n�.� �I�n�f�o�r�m�a�t�i�o�n� �w�a�s� �c�o�l�l�e�c�t�e�d� �f�r�o�m� �1�4� �d�a�t�a� 

�s�o�u�r�c�e�s�.� 

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

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

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

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

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

�T�o� �d�e�s�c�r�i�b�e� �t�h�e� �e�f�f�e�c�t�s� �o�f� �P�S�I� �o�n� �t�h�e� �c�o�u�r�s�e�,� �d�a�t�a� �w�e�r�e� 

�c�o�l�l�e�c�t�e�d� �o�n� �e�a�c�h� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �w�h�i�c�h� �d�e�f�i�n�e�s� �K�e�l�l�e�r�'�s� �P�S�I�.� 

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

�d�e�s�c�r�i�p�t�i�o�n� �o�f� �p�r�o�c�e�s�s� �r�e�s�u�l�t�s� �a�n�d� �P�S�I� �c�o�n�f�i�r�m�a�t�i�o�n� �r�e�s�u�l�t�s�.� 

�B�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �c�o�u�r�s�e� �f�r�o�m� �K�e�l�l�e�r�'�s� �f�o�u�r� �d�e�f�i�n�i�n�g
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�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �t�o� �p�r�o�c�e�s�s� �r�e�s�u�l�t�s�,� �a� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �P�S�I� �i�n� 

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

�V�i�d�e�o�t�a�p�e�s� 

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

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

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

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

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

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

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

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

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

�f�o�r� �c�o�d�i�n�g�.� �C�a�t�e�g�o�r�i�e�s� �s�e�l�e�c�t�e�d� �w�e�r�e� �(�a�)� �s�k�i�l�l� �p�r�a�c�t�i�c�e�,� �(�b�)� 

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

�d�e�m�o�n�s�t�r�a�t�i�o�n�,� �(�d�a�d�)� �m�a�n�a�g�e�m�e�n�t�,� �(�e�)� �s�k�i�l�l�-�r�e�l�a�t�e�d� �c�u�e�s� �a�n�d� 

�g�u�i�d�a�n�c�e�,� �(�f�)� �s�k�i�l�l�-�r�e�l�a�t�e�d� �f�e�e�d�b�a�c�k�,� �(�g�)� �c�o�n�t�e�n�t� �i�n�f�o�r�m�a�t�i�o�n� 

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

�r�e�l�a�t�e�d� �s�t�u�d�e�n�t� �q�u�e�s�t�i�o�n�i�n�g�,� �a�n�d� �(�j�)� �c�u�e�s� �a�n�d� �g�u�i�d�a�n�c�e� 

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

�R�e�l�i�a�b�i�l�i�t�y� 

�R�e�l�i�a�b�i�l�i�t�y� �w�a�s� �c�h�e�c�k�e�d� �t�o� �i�n�s�u�r�e� �a�g�r�e�e�m�e�n�t� �b�e�t�w�e�e�n� �t�w�o� 

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

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

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

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

�s�a�m�e� �c�o�d�e�r�.� 

�S�o�u�r�c�e�s� �o�f� �D�a�t�a� 

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

�o�f� �t�h�e� �f�o�u�r� �P�S�I� �d�e�f�i�n�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �i�d�e�n�t�i�f�i�e�d� �a�s� �P�S�I� 

�d�e�s�i�g�n� �f�e�a�t�u�r�e�s�.� �U�n�d�e�r� �t�h�e� �s�e�l�f�-�p�a�c�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �P�S�I� 

�f�e�a�t�u�r�e�s� �w�e�r�e� �(�a�)� �s�t�u�d�e�n�t� �i�n�d�e�p�e�n�d�e�n�t� �p�r�o�g�r�e�s�s�i�o�n�,� �(�b�)� 

�d�e�c�r�e�a�s�e�d� �m�a�n�a�g�e�m�e�n�t� �t�i�m�e�,� �(�c�)� �i�n�c�r�e�a�s�e�d� �c�u�e�s� �a�n�d� �g�u�i�d�a�n�c�e�s� 

�p�r�o�v�i�d�e�d� �b�y� �t�h�e� �t�e�a�c�h�e�r�,� �a�n�d� �(�d�a�)� �i�n�c�r�e�a�s�e�d� �t�a�s�k� �r�e�l�a�t�e�d� 

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

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

�f�e�a�t�u�r�e�s�:� �(�a�)� �P�e�r�f�o�r�m�a�n�c�e� �o�f� �e�a�c�h� �t�a�s�k� �t�o� �c�r�i�t�e�r�i�o�n� �a�n�d� �(�b�)� 

�t�e�a�c�h�e�r� �k�n�o�w�l�e�d�g�e� �o�f� �s�t�u�d�e�n�t�s�'� �p�r�o�g�r�e�s�s�.� �T�h�e� �t�h�i�r�d� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�,� �t�e�a�c�h�e�r� �a�s� �m�o�t�i�v�a�t�o�r�,� �i�d�e�n�t�i�f�i�e�d� �t�h�e� �P�S�I� 

�f�e�a�t�u�r�e� �a�s� �h�i�g�h� �r�a�t�e�s� �o�f� �s�t�u�d�e�n�t� �e�n�g�a�g�e�m�e�n�t�.� �F�i�n�a�l�l�y�,� �P�S�I� 

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

�t�a�s�k�s� �e�x�p�l�a�i�n�e�d� �i�n� �w�r�i�t�t�e�n� �f�o�r�m�,� �(�b�)� �c�o�g�n�i�t�i�v�e� �m�a�t�e�r�i�a�l� 

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

�p�r�o�v�i�d�e�d� �i�n� �w�r�i�t�t�e�n� �f�o�r�m�,� �a�n�d� �(�d�)� �r�e�d�u�c�e�d� �l�e�c�t�u�r�e� �/� 

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

�F�o�u�r�t�e�e�n� �s�o�u�r�c�e�s� �o�f� �d�a�t�a� �w�e�r�e� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�:� �(�a�)� 

�c�l�a�s�s� �a�t�t�e�n�d�a�n�c�e�/�a�r�r�i�v�a�l� �s�h�e�e�t�s�,� �(�b�)� �n�o�t�e�s� �f�r�o�m� �c�l�a�s�s� 

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

�(�d�)� �t�a�s�k� �p�r�o�g�r�e�s�s�i�o�n� �g�r�a�p�h�s�,� �(�e�)� �c�o�d�i�n�g� �o�f� �t�e�a�c�h�i�n�g�/�l�e�a�r�n�i�n�g� 

�p�r�o�c�e�s�s�e�s� �f�r�o�m� �v�i�d�e�o�t�a�p�e�s�,� �(�f�)� �1�0�0�%� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �g�r�a�p�h�s�,
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�(�g�)� �l�e�a�r�n�i�n�g� �t�a�s�k� �s�e�q�u�e�n�c�e� �c�o�m�p�l�e�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n�,� �(�h�)� �t�a�s�k� 

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

�(�j�)� �l�e�a�r�n�i�n�g� �t�a�s�k� �s�e�q�u�e�n�c�e� �s�h�e�e�t�s�,� �(�k�K�)� �i�n�d�i�v�i�d�u�a�l� �t�a�s�k� �s�h�e�e�t�s�,� 

�(�1�)� �t�a�s�k� �s�h�e�e�t� �t�a�s�k� �d�e�s�c�r�i�p�t�i�o�n�,� �(�m�)� �o�f�f�i�c�i�a�l� �c�l�a�s�s� �m�a�t�e�r�i�a�l� 

�r�e�c�o�r�d�s�,� �a�n�d� �(�n�)� �p�o�l�i�c�y� �g�u�i�d�e�s�.� 

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

�u�n�d�e�r� �e�a�c�h� �o�f� �t�h�e� �f�o�u�r� �P�S�I� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �a�n�a�l�y�z�e�d� �t�o� 

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

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

�t�o� �p�r�e�s�e�n�t� �P�S�I� �p�r�o�c�e�s�s� �r�e�s�u�l�t�s�.� 

�M�e�t�h�o�d� �o�f� �A�n�a�l�y�s�i�s� 

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

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

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

�t�h�e� �f�o�u�r� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �P�S�I�,� �a�n�d� �p�r�o�c�e�s�s�e�s� �o�b�s�e�r�v�e�d� �w�i�t�h�i�n� 

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

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

�i�n�f�o�r�m�a�t�i�o�n� �o�n� �w�h�a�t� �w�a�s� �a�n�a�l�y�z�e�d� �i�n� �o�r�d�e�r� �t�o� �v�e�r�i�f�y� �t�h�e� �P�S�I� 

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

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

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

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

�i�n�t�e�n�d�e�d�.� �P�r�o�c�e�s�s� �r�e�s�u�l�t�s� �w�i�l�l� �d�e�s�c�r�i�b�e� �e�v�e�n�t�s� �w�h�i�c�h� �o�c�c�u�r�r�e�d� 

�i�n� �t�h�e� �c�o�u�r�s�e� �a�s� �a� �r�e�s�u�l�t� �o�f� �P�S�I� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �D�a�t�a� �a�r�e� 

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

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

�d�e�s�c�r�i�p�t�i�o�n� �c�a�n� �b�e� �m�a�d�e� �o�f� �P�S�I� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� 

�K�e�l�l�e�r� �(�1�9�7�4�)� �r�e�c�o�m�m�e�n�d�s� �t�h�e� �u�s�e� �o�f� �p�r�o�c�t�o�r�s �� �t�o� 

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

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

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

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

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

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

�f�o�r� �t�h�e� �r�e�m�a�i�n�d�e�r� �o�f� �t�h�e� �t�e�r�m�.� 

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

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

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

�k�i�n�d� �o�f� �d�a�t�a� �p�r�o�v�i�d�e�d�,� �(�f�)� �h�o�w� �d�a�t�a� �w�i�l�l� �b�e� �a�n�a�l�y�z�e�d�,� �a�n�d� �(�g�)� 

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

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

�S�e�l�f�-�P�a�c�i�n�g� 

�O�n�e� �o�f� �t�h�e� �f�o�u�r� �d�e�f�i�n�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �P�S�I� �i�s� 

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

�s�e�q�u�e�n�c�e�s� �i�n� �a� �c�o�u�r�s�e� �u�n�i�t�.� �T�h�i�s� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �a�l�l�o�w�s�:� �(�a�)� 

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

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

�m�a�n�a�g�e�m�e�n�t� �t�i�m�e�;� �(�c�)� �i�n�c�r�e�a�s�e�d� �c�u�e�s� �a�n�d� �g�u�i�d�a�n�c�e�s� �p�r�o�v�i�d�e�d� �b�y� 

�t�h�e� �t�e�a�c�h�e�r�;� �a�n�d� �(�d�)� �i�n�c�r�e�a�s�e�d� �t�a�s�k� �r�e�l�a�t�e�d� �f�e�e�d�b�a�c�k� �p�r�o�v�i�d�e�d
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�b�y� �t�h�e� �t�e�a�c�h�e�r�.� �V�e�r�i�f�i�c�a�t�i�o�n� �o�f� �e�a�c�h� �i�n� �t�h�i�s� �P�S�I� �v�o�l�l�e�y�b�a�l�l� 

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

�e�v�a�l�u�a�t�i�o�n� �a�n�a�l�y�s�i�s�.� 

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

�h�a�d� �a� �c�o�r�r�e�s�p�o�n�d�i�n�g� �s�e�r�i�e�s� �o�f� �w�r�i�t�t�e�n� �t�a�s�k� �s�h�e�e�t�s� �(�S�e�e� 

�A�p�p�e�n�d�i�x� �F�)�.� �E�a�c�h� �i�t�e�m� �o�n� �t�h�e� �t�a�s�k� �s�h�e�e�t�s� �p�r�o�v�i�d�e�d� �s�t�u�d�e�n�t�s� 

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

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

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

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

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

�E�a�c�h� �s�t�u�d�e�n�t� �r�e�c�o�r�d�e�d� �t�h�e� �d�a�t�e� �o�n� �w�h�i�c�h� �h�e�/�s�h�e� �s�t�a�r�t�e�d� 

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

�w�a�s� �p�l�a�c�e�d� �o�n� �a� �t�a�s�k� �p�r�o�g�r�e�s�s�i�o�n� �g�r�a�p�h� �(�S�e�e� �A�p�p�e�n�d�i�x� �H�)� �e�v�e�r�y� 

�1�0� �d�a�y�s�.� �T�h�i�s� �b�e�c�a�m�e� �t�h�e� �m�a�i�n� �s�o�u�r�c�e� �o�f� �d�a�t�a� �f�o�r� �a�n�a�l�y�z�i�n�g� 

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

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

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

�P�S�I� �d�e�s�i�g�n� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �t�h�e� �p�e�r�c�e�n�t� �o�f� �t�a�s�k�s� 

�c�o�m�p�l�e�t�e�d� �e�a�c�h� �d�a�y� �w�a�s� �g�r�e�a�t�e�r� �t�h�a�n� �2�.�0�%�.� 

�D�e�c�r�e�a�s�e�d� �m�a�n�a�g�e�m�e�n�t� �t�i�m�e�.� �S�t�u�d�e�n�t� �s�e�l�f�-�p�a�c�i�n�g� �u�n�d�e�r� �a� 

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

�M�a�n�a�g�e�m�e�n�t� �t�i�m�e�.� �W�e�l�l� �d�e�s�i�g�n�e�d� �P�S�I� �t�a�s�k� �s�h�e�e�t�s� �p�r�o�v�i�d�e� 

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

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

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �v�o�l�l�e�y�b�a�l�l� �c�o�u�r�s�e�.� 

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

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

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

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

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

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

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

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

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

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

�c�a�t�e�g�o�r�i�e�s� �i�n� �t�h�e� �o�b�s�e�r�v�a�t�i�o�n� �s�y�s�t�e�m�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �w�a�s� 

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

�r�e�l�a�t�e�d� �q�u�e�s�t�i�o�n�s� �w�a�s� �l�e�s�s� �t�h�a�n� �2�5�,� �(�b�)� �t�h�e� �m�e�a�n� �d�a�i�l�y� �a�m�o�u�n�t� 

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

�l�e�s�s� �t�h�a�n� �5�%�,� �a�n�d� �(�c�)� �t�h�e� �p�e�r�c�e�n�t� �o�f� �c�l�a�s�s� �t�i�m�e� �s�p�e�n�t� �i�n� 

�m�a�n�a�g�e�m�e�n�t� �w�a�s� �l�e�s�s� �t�h�a�n� �5�%�.� 

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

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

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

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

�f�o�r�m�,� �a�l�l�o�w�i�n�g� �s�t�u�d�e�n�t�s� �t�o� �b�e� �i�n�d�e�p�e�n�d�e�n�t� �o�f� �t�h�e� �t�e�a�c�h�e�r�'�s� 

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

�e�v�a�l�u�a�t�i�o�n� �(�S�e�e� �A�p�p�e�n�d�i�x� �I�)� �f�o�c�u�s�e�d� �o�n� �s�t�u�d�e�n�t� �p�e�r�c�e�p�t�i�o�n� �o�f
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�t�h�e� �p�o�l�i�c�y� �g�u�i�d�e� �e�x�p�l�a�i�n�i�n�g� �t�h�e� �c�o�u�r�s�e� �o�p�e�r�a�t�i�o�n�s�.� �B�a�s�e�d� �o�n� 

�a� �5�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e� �(� �1�=� �"�p�o�o�r�"� �5� �=� �"�e�x�c�e�l�l�e�n�t�"�)�,� �a� �m�e�a�n� 

�r�a�t�i�n�g� �f�o�r� �s�t�u�d�e�n�t�s�'� �p�e�r�c�e�p�t�i�o�n� �o�f� �t�h�e� �g�u�i�d�e�'�s� �u�s�e�f�u�l�n�e�s�s� �i�n� 

�r�e�d�u�c�i�n�g� �m�a�n�a�g�e�m�e�n�t� �t�i�m�e� �w�a�s� �c�a�l�c�u�l�a�t�e�d�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �w�a�s� 

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

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

�t�h�a�n� �o�r� �e�q�u�a�l� �t�o� �3�.�0�.� 

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

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

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

�i�t�e�m� �o�n� �t�h�e� �s�t�u�d�e�n�t�s �� �t�a�s�k� �s�h�e�e�t�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �F�)� �p�r�o�v�i�d�e�d� 

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

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

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

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

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

�t�h�e� �c�o�m�b�i�n�e�d� �t�o�t�a�l�.� 

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

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

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

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

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

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

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

�w�i�t�h� �s�t�u�d�e�n�t� �p�r�o�c�t�o�r�s�,� �a�n�d� �t�h�e� �c�o�m�b�i�n�e�d� �t�o�t�a�l�.� �T�h�e� �P�S�I� �d�e�s�i�g�n
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�w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �t�h�e� �r�a�t�e�-�p�e�r�-�m�i�n�u�t�e� �o�f� �c�u�e�s� �a�n�d� 

�g�u�i�d�a�n�c�e�s� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �t�e�a�c�h�e�r� �w�a�s� �g�r�e�a�t�e�r� �t�h�a�n� �1� �p�e�r� 

�m�i�n�u�t�e�.� 

�I�n�c�r�e�a�s�e�d� �t�a�s�k� �r�e�l�a�t�e�d� �f�e�e�d�b�a�c�k�.� �S�t�u�d�e�n�t� �s�e�l�f�-�p�a�c�i�n�g� 

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

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

�t�a�s�k� �s�h�e�e�t�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �F�)� �p�r�o�v�i�d�e�d� �s�t�u�d�e�n�t�s� �w�i�t�h� �b�o�t�h� 

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

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

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

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

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

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

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

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

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

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

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

�t�o�t�a�l�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �t�h�e� �r�a�t�e�-� 

�p�e�r�-�m�i�n�u�t�e� �o�f� �t�a�s�k� �r�e�l�a�t�e�d� �f�e�e�d�b�a�c�k� �w�a�s� �g�r�e�a�t�e�r� �t�h�a�n� �1� �p�e�r� 

�m�i�n�u�t�e�.� 

�M�a�s�t�e�r�y�-�B�a�s�e�d� �L�e�a�r�n�i�n�g� 

�T�h�e� �s�e�c�o�n�d� �o�f� �t�h�e� �f�o�u�r� �d�e�f�i�n�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �P�S�I� �i�s� 

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

�t�a�s�k� �s�e�q�u�e�n�c�e�s� �i�n� �a� �c�o�u�r�s�e� �u�n�i�t�.� �T�h�i�s� �c�h�a�r�a�c�t�e�r�i�s�t�i�c
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�G�i�s�p�l�a�y�s�:� �(�a�)� �s�t�u�d�e�n�t� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�a�s�k�,� �b�a�s�e�d� �o�n� �a� �s�t�a�t�e�d� 

�c�r�i�t�e�r�i�o�n�;� �a�n�d� �(�b�)� �t�h�e� �t�e�a�c�h�e�r�'�s� �k�n�o�w�l�e�d�g�e� �o�f� �s�t�u�d�e�n�t� 

�p�r�o�g�r�e�s�s�.� �V�e�r�i�f�i�c�a�t�i�o�n� �o�f� �e�a�c�h� �i�n� �t�h�i�s� �P�S�I� �v�o�l�l�e�y�b�a�l�l� �u�n�i�t� 

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

�a�n�a�l�y�s�i�s�.� 

�P�e�r�f�o�r�m�a�n�c�e� �o�f� �e�a�c�h� �t�a�s�k� �t�o� �c�r�i�t�e�r�i�o�n�.� �S�t�u�d�e�n�t� �m�a�s�t�e�r�y�-� 

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

�o�f� �t�a�s�k�s� �t�o� �s�t�a�t�e�d� �c�r�i�t�e�r�i�a�.� �W�e�l�l� �d�e�s�i�g�n�e�d� �P�S�I� �t�a�s�k�s� �s�h�e�e�t�s� 

�(�S�e�e� �A�p�p�e�n�d�i�x� �F�)� �a�n�d� �l�e�a�r�n�i�n�g� �t�a�s�k� �s�e�q�u�e�n�c�e� �s�h�e�e�t�s� �(�S�e�e� 

�A�p�p�e�n�d�i�x� �E�)� �p�r�o�v�i�d�e� �i�n�d�i�v�i�d�u�a�l� �s�t�u�d�e�n�t�s� �w�i�t�h� �a�d�e�q�u�a�t�e� 

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

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

�c�r�i�t�e�r�i�o�n�.� 

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

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

�A�p�p�e�n�d�i�x� �I�)� �o�f� �P�S�I� �e�f�f�e�c�t�i�v�e�n�e�s�s� �i�n� �i�n�c�r�e�a�s�i�n�g� �s�k�i�l�l� �a�n�d� 

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

�P�S�I� �a�n�d� �t�h�e� �t�a�s�k�s� �s�e�q�u�e�n�c�e� �w�i�t�h�i�n� �t�h�e� �c�o�u�r�s�e� �w�e�r�e� �i�n�t�e�n�d�e�d� �t�o� 

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

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

�o�f� �P�S�I� �i�n� �i�n�c�r�e�a�s�i�n�g� �s�k�i�l�l� �a�n�d� �k�n�o�w�l�e�d�g�e� �f�r�o�m� �s�t�u�d�e�n�t� 

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

�o�u�t�c�o�m�e�s� �(�b�a�s�e�d� �o�n� �t�h�e� �p�o�l�i�c�y� �g�u�i�d�e�)�.� �B�a�s�e�d� �o�n� �a� �5�-�p�o�i�n�t� 

�L�i�k�e�r�t� �s�c�a�l�e� �(�1�=� �"�p�o�o�r�"� �5� �=� �"�e�x�c�e�l�l�e�n�t�"�)�,� �a� �m�e�a�n� �r�a�t�i�n�g� �f�o�r� 

�s�t�u�d�e�n�t�s�'� �p�e�r�c�e�p�t�i�o�n� �o�f� �e�a�c�h� �o�f� �t�h�e� �t�w�o� �q�u�e�s�t�i�o�n�s� �w�e�r�e



�5�2� 

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

�m�e�a�n� �r�a�t�i�n�g� �o�f� �e�a�c�h� �w�a�s� �g�r�e�a�t�e�r� �t�h�a�n� �o�r� �e�q�u�a�l� �t�o� �3�.� 

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

�w�a�s� �c�o�n�d�u�c�t�e�d� �f�r�o�m� �a� �1�0�0�%� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �g�r�a�p�h� �(�S�e�e� �A�p�p�e�n�d�i�x� 

�M�)�.� �T�h�e� �g�r�a�p�h� �i�n�d�i�c�a�t�e�s� �t�h�e� �t�a�s�k�s� �c�o�m�p�l�e�t�e�d� �t�o� �c�r�i�t�e�r�i�a� �b�y� 

�1�0�0�%� �o�f� �t�h�e� �s�t�u�d�e�n�t�s�.� �T�h�e� �a�n�a�l�y�s�i�s� �r�e�s�u�l�t�e�d� �i�n� �t�h�e� 

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

�b�y� �1�0�0�%� �o�f� �t�h�e� �s�t�u�d�e�n�t�s�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �w�a�s� �c�o�n�s�i�d�e�r�e�d� 

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

�s�t�u�d�e�n�t�s� �w�a�s� �g�r�e�a�t�e�r� �t�h�a�n� �7�0�%�.� 

�T�e�a�c�h�e�r�'�s� �k�n�o�w�l�e�d�g�e� �o�f� �s�t�u�d�e�n�t� �p�r�o�g�r�e�s�s�.� �S�t�u�d�e�n�t� 

�m�a�s�t�e�r�y�-�b�a�s�e�d� �l�e�a�r�n�i�n�g� �u�n�d�e�r� �a� �P�S�I� �d�e�s�i�g�n� �s�h�o�u�l�d� �a�l�s�o� �p�r�o�v�i�d�e� 

�f�o�r� �t�h�e� �t�e�a�c�h�e�r�'�s� �k�n�o�w�l�e�d�g�e� �o�f� �s�t�u�d�e�n�t� �p�r�o�g�r�e�s�s�.� �W�e�l�l� 

�d�e�s�i�g�n�e�d� �P�S�I� �t�a�s�k� �s�h�e�e�t�s� �p�r�o�v�i�d�e� �t�h�e� �t�e�a�c�h�e�r� �w�i�t�h� �a�d�e�q�u�a�t�e� 

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

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

�t�e�a�c�h�e�r�'�s� �k�n�o�w�l�e�d�g�e� �o�f� �s�t�u�d�e�n�t� �p�r�o�g�r�e�s�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� 

�v�o�l�l�e�y�b�a�l�l� �c�o�u�r�s�e�.� 

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

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

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

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

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

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

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



�5�3� 

�t�h�e� �t�e�a�c�h�e�r�'�s� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� �a�m�o�u�n�t� �o�f� �t�a�s�k�s� �p�e�r�f�o�r�m�e�d� �t�o� 

�c�r�i�t�e�r�i�o�n�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �t�h�e� 

�t�e�a�c�h�e�r�'�s� �k�n�o�w�l�e�d�g�e� �o�f� �t�h�e� �p�e�r�c�e�n�t� �o�f� �t�a�s�k�s� �p�e�r�f�o�r�m�e�d� �t�o� 

�c�r�i�t�e�r�i�o�n� �w�a�s� �e�q�u�a�l� �t�o� �1�0�0�%�.� 

�T�e�a�c�h�e�r� �a�s� �a� �M�o�t�i�v�a�t�o�r� 

�T�h�e� �t�h�i�r�d� �d�e�f�i�n�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �P�S�I� �i�s� �t�h�e� �t�e�a�c�h�e�r� 

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

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

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

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

�I�n�c�r�e�a�s�e�d� �S�t�u�d�e�n�t� �e�n�g�a�g�e�m�e�n�t�.� �T�h�e� �t�e�a�c�h�e�r�,� �a�c�t�i�n�g� �a�s� �a� 

�m�o�t�i�v�a�t�o�r� �u�n�d�e�r� �a� �P�S�I� �d�e�s�i�g�n�,� �s�h�o�u�l�d� �p�r�o�m�o�t�e� �a� �h�i�g�h� �r�a�t�e� �o�f� 

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

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

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

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

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

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

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

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

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

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

�t�h�a�n� �7�5�%� �a�n�d� �t�h�e� �p�e�r�c�e�n�t� �o�f� �n�o�n�-�P�.�E�.� �c�o�m�m�e�n�t�s� �w�a�s� �l�e�s�s� �t�h�a�n� 

�5�%�.� 

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

�(�S�e�e� �A�p�p�e�n�d�i�x� �G�)�.� �A�n� �a�t�t�e�n�d�a�n�c�e�/�a�r�r�i�v�a�l� �s�h�e�e�t� �w�a�s� �p�r�o�v�i�d�e�d� 

�e�a�c�h� �d�a�y� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�u�r�s�e�.� 

�E�a�c�h� �s�t�u�d�e�n�t� �s�i�g�n�e�d� �h�i�s�/�h�e�r� �n�a�m�e� �a�n�d� �r�e�c�o�r�d�e�d� �t�h�e� �t�i�m�e� 

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

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

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

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

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

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

�s�t�u�d�e�n�t� �e�n�g�a�g�e�m�e�n�t�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� 

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

�g�r�e�a�t�e�r� �t�h�a�n� �7�0�%� �a�n�d� �t�h�e� �p�e�r�c�e�n�t� �o�f� �s�t�u�d�e�n�t�s� �a�t�t�e�n�d�i�n�g� �c�l�a�s�s� 

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

�8�0�%�.� 

�E�m�p�h�a�s�i�s� �P�l�a�c�e�d� �o�n� �t�h�e� �W�r�i�t�t�e�n� �W�o�r�d� 

�T�h�e� �f�o�u�r�t�h�,� �a�n�d� �f�i�n�a�l�,� �d�e�f�i�n�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �P�S�I� �i�s� 

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

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

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

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

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

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

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

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

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

�o�n� �t�h�e� �w�r�i�t�t�e�n� �w�o�r�d� �u�n�d�e�r� �a� �P�S�I� �d�e�s�i�g�n� �s�h�o�u�l�d� �e�x�p�l�a�i�n� �t�a�s�k�s� �i�n� 

�t�h�e� �w�r�i�t�t�e�n� �f�o�r�m� �a�s� �m�u�c�h� �a�s� �p�o�s�s�i�b�l�e�.� �W�e�l�l� �d�e�s�i�g�n�e�d� �P�S�I� �t�a�s�k� 

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

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

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

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

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

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

�d�e�s�c�r�i�p�t�i�o�n�s� �p�r�o�v�i�d�e�d� �o�n� �t�h�e� �t�a�s�k� �s�h�e�e�t�s� �(�S�e�e� �A�p�p�e�n�d�i�x� �F�)� �a�n�d� 

�l�e�a�r�n�i�n�g� �t�a�s�k� �s�e�q�u�e�n�c�e� �s�h�e�e�t�s� �(�S�e�e� �A�p�p�e�n�d�i�x� �E�)� �t�o� �d�e�t�e�r�m�i�n�e� 

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

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

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

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

�T�h�e� �P�S�I� �d�e�s�i�g�n� �w�a�s� �v�e�r�i�f�i�e�d� �i�f� �t�h�e� �p�e�r�c�e�n�t� �o�f� �t�a�s�k� �s�h�e�e�t�s� �a�n�d� 

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

�1�0�0�%�.� 

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

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

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

�d�e�s�i�g�n�e�d� �P�S�I� �c�o�g�n�i�t�i�v�e� �t�a�s�k�s�,� �s�t�u�d�y� �g�u�i�d�e�s�,� �a�n�d� �t�a�s�k�s� �p�r�o�v�i�d�e�d� 

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

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

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

�v�o�l�l�e�y�b�a�l�l� �c�o�u�r�s�e�.� 

�A�n� �a�n�a�l�y�s�i�s� �w�a�s� �c�o�n�d�u�c�t�e�d� �b�y� �o�b�s�e�r�v�a�t�i�o�n� �o�f� �t�h�e� �(�a�)� �t�a�s�k� 

�s�h�e�e�t�s�,� �(�b�)� �l�e�a�r�n�i�n�g� �t�a�s�k� �s�e�q�u�e�n�c�e� �s�h�e�e�t�s�,� �(�c�)� �s�t�u�d�y� �g�u�i�d�e� 

�(�S�e�e� �A�p�p�e�n�d�i�x� �J�)�,� �a�n�d� �(�d�)� �t�e�s�t�s� �(�S�e�e� �A�p�p�e�n�d�i�x� �K�)� �p�r�o�v�i�d�e�d� �i�n� 

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

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

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

�w�r�i�t�t�e�n� �f�o�r�m� �w�a�s� �e�q�u�a�l� �t�o� �1�0�0�%�.� 

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

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

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

�W�e�l�l�-�d�e�s�i�g�n�e�d� �P�S�I� �p�o�l�i�c�y� �g�u�i�d�e�s� �(�S�e�e� �A�p�p�e�n�d�i�x� �A�)� �p�r�o�v�i�d�e� 

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

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

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

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

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �v�o�l�l�e�y�b�a�l�l� �c�o�u�r�s�e�.� 

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

�a�n�d� �c�l�a�s�s� �m�a�t�e�r�i�a�l� �r�e�c�o�r�d� �(�S�e�e� �A�p�p�e�n�d�i�x� �L�)� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� 

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

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

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

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



�5�7� 

�g�u�i�d�e� �(�S�e�e� �A�p�p�e�n�d�i�x� �L�)�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �w�a�s� �v�e�r�i�f�i�e�d� �i�f� �t�h�e� 

�p�e�r�c�e�n�t� �o�f� �p�o�l�i�c�y� �g�u�i�d�e�s� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�m� �w�a�s� �e�q�u�a�l� �t�o� �1�0�0�%� 

�a�n�d� �t�h�e� �s�t�u�d�e�n�t�s� �r�e�c�e�i�v�i�n�g� �a� �p�o�l�i�c�y� �g�u�i�d�e� �w�a�s� �e�q�u�a�l� �t�o� �1�0�0�%�.� 

�R�e�d�u�c�e�d� �l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n� �t�i�m�e�.� �E�m�p�h�a�s�i�s� �p�l�a�c�e�d� �o�n� 

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

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

�s�t�u�d�e�n�t�s�'� �t�a�s�k� �s�h�e�e�t�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �F�)� �p�r�o�v�i�d�e �� �b�o�t�h� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�w�i�t�h�o�u�t� �s�t�u�d�e�n�t� �p�r�o�c�t�o�r�s�,� �a�n�d� �t�h�e� �c�o�m�b�i�n�e�d� �t�o�t�a�l�.� �T�h�e� �P�S�I� 

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

�l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n� �w�i�t�h� �p�r�o�c�t�o�r�s� �w�a�s� �l�e�s�s� �t�h�a�n� �1�0�%�.



�5�8� 

�S�u�m�m�a�r�y� 

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

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

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

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

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

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

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

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



�C�h�a�p�t�e�r� �I�V� 

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

�d�e�v�e�l�o�p�m�e�n�t�,� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �a� �P�e�r�s�o�n�a�l�i�z�e�d� �S�y�s�t�e�m� �o�f� 

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

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �P�S�I� �d�e�s�i�g�n� �t�h�r�o�u�g�h� �D�i�c�k� �a�n�d� �C�a�r�e�y�'�s� 

�(�1�9�8�0�)� �s�y�s�t�e�m� �a�p�p�r�o�a�c�h� �m�o�d�e�l� �a�l�l�o�w�e�d� �t�h�e� �c�o�u�r�s�e� �t�o� �f�o�l�l�o�w� �a� 

�s�y�s�t�e�m�a�t�i�c� �p�a�t�t�e�r�n� �b�a�s�e�d� �o�n� �P�S�I�'�s� �f�o�u�r� �d�e�f�i�n�i�n�g� 

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

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

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

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

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

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

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

�1�)� �O�b�s�e�r�v�a�t�i�o�n�a�l� �D�a�t�a� 

�2�)� �P�r�o�c�e�s�s� �R�e�s�u�l�t�s� 

�3�)� �S�p�e�c�i�a�l� �C�o�n�s�i�d�e�r�a�t�i�o�n�s� 

�S�y�s�t�e�m�a�t�i�c� �O�b�s�e�r�v�a�t�i�o�n�a�l� �D�a�t�a� 

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

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

�(�1�)� �H�o�w� �c�o�u�l�d� �P�S�I� �b�e� �a�d�a�p�t�e�d� �t�o� �p�s�y�c�h�o�m�o�t�o�r� �i�n�s�t�r�u�c�t�i�o�n�?� 

�(�2�)� �H�o�w� �d�o� �t�h�e� �f�o�u�r� �k�e�y� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �P�S�I� �p�r�e�s�e�n�t� 

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

�(�3�)� �W�h�a�t� �k�e�y� �t�e�a�c�h�e�r�-�l�e�a�r�n�e�r� �p�r�o�c�e�s�s�e�s� �a�f�f�e�c�t� �P�S�I� 
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�6�0� 

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

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

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

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

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

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

�(�M�c�C�o�m�b�s�,� �1�9�8�6�)�.� 

�D�i�v�i�s�i�o�n� �o�f� �D�a�t�a� 

�K�e�l�l�e�r� �d�e�s�c�r�i�b�e�s� �f�o�u�r� �d�e�f�i�n�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �P�S�I�:� 

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

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

�(�K�e�l�l�e�r�,� �1�9�7�4�)�.� �E�a�c�h� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �i�s� �e�x�e�m�p�l�i�f�i�e�d� �b�y� �t�w�o� �t�o� 

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

�d�e�m�o�n�s�t�r�a�t�e�d� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �K�e�l�l�e�r�'�s� �P�S�I� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� 

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

�i�d�e�n�t�i�f�i�e�d� �i�n� �t�h�e� �d�e�s�i�g�n� �p�r�o�c�e�s�s�e�s�.� �D�e�s�i�g�n� �p�r�o�c�e�s�s�e�s�,� 

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

�P�S�I�'�s� �f�o�u�r� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �t�h�e�i�r� �e�f�f�e�c�t�s� �u�p�o�n� �t�h�e� �c�o�u�r�s�e�.� 

�T�h�e�s�e� �d�a�t�a� �a�r�e� �p�r�o�v�i�d�e�d� �b�y� �t�h�r�e�e� �s�e�p�a�r�a�t�e� �g�r�o�u�p�s�:� �(�a�)� 

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

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

�a�n�d� �f�i�n�a�l� �e�v�a�l�u�a�t�i�o�n�;� �(�b�)� �t�e�a�c�h�e�r�s� �-� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� 

�i�n�f�o�r�m�a�t�i�o�n� �c�o�n�c�e�r�n�i�n�g� �u�s�e� �o�f� �c�l�a�s�s� �t�i�m�e�,� �s�k�i�l�l� �i�n�f�o�r�m�a�t�i�o�n� 

�p�r�o�v�i�d�e�d�,� �a�n�d� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�c�e�s�s�e�s�;� �a�n�d� �(�c�)� �p�l�a�n�n�e�r�s� �-� 

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



�6�1� 

�P�S�I�_� �V�e�r�i�f�i�c�a�t�i�o�n� 

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

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

�e�x�p�e�r�i�e�n�c�e� �a�s� �a�n� �i�n�s�t�r�u�c�t�o�r� �i�n� �t�h�e� �c�o�u�r�s�e� �(�S�i�e�d�e�n�t�o�p�,� �1�9�8�3�)�.� 

�C�r�i�t�e�r�i�a� �f�o�r� �v�e�r�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �P�S�I� �i�n� �e�a�c�h� 

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

�t�h�e� �d�e�s�i�g�n�e�r�'�s� �p�r�e�v�i�o�u�s� �t�e�a�c�h�i�n�g� �e�x�p�e�r�i�e�n�c�e�.� 

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

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

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

�t�h�i�s� �e�x�p�e�r�i�e�n�c�e�,� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �T�h�e� �K�e�l�l�e�r� �P�l�a�n� �H�a�n�d�b�o�o�k� 

�(�1�9�7�4�)� �t�h�e� �d�e�s�i�g�n�e�r� �w�a�s� �a�b�l�e� �t�o� �d�e�t�e�r�m�i�n�e� �a�t� �w�h�a�t� �l�e�v�e�l� 

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

�i�n�d�i�c�a�t�e� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �P�S�I�'�s� �f�a�i�t�h�f�u�l� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �i�n� �t�h�e� 

�c�o�u�r�s�e�.� 

�R�e�l�i�a�b�i�l�i�t�y� 

�I�n�t�r�a�o�b�s�e�r�v�e�r� �r�e�l�i�a�b�i�l�i�t�y� �w�a�s� �u�s�e�d� �t�o� �e�n�s�u�r�e� �a�g�r�e�e�m�e�n�t� 

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

�s�a�m�e� �c�o�d�i�n�g� �s�y�s�t�e�m� �(�B�a�e�r�,� �1�9�7�7�)�.� �D�u�e� �t�o� �l�i�m�i�t�a�t�i�o�n�s� �i�n� �t�h�e� 

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

�V�i�d�e�o�t�a�p�e� �R�e�c�o�r�d�i�n�g�.� �V�i�d�e�o�t�a�p�e� �r�e�c�o�r�d�i�n�g� �w�a�s� �m�a�d�e� �e�v�e�r�y� 

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

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

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

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



�6�2� 

�f�o�r� �r�e�l�i�a�b�i�l�i�t�y�.� 

�T�a�p�e� �O�n�e� �(�J�a�n�u�a�r�y� �2�4�,� �1�9�9�0�)� �w�a�s� �v�i�e�w�e�d� �a�n�d� �T�a�p�e� �T�w�o� 

�(�M�a�r�c�h� �3�0�,� �1�9�9�0�)� �w�a�s� �u�s�e�d� �t�o� �c�h�e�c�k� �f�o�r� �r�e�l�i�a�b�i�l�i�t�y�.� �T�w�o� �t�a�p�e�s� 

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

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

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

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

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

�s�e�p�a�r�a�t�e� �c�a�t�e�g�o�r�i�e�s�:� �(�a�)� �S�k�i�l�l� �p�r�a�c�t�i�c�e�,� �(�b�)� �t�a�s�k� �r�e�l�a�t�e�d� 

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

�M�a�n�a�g�e�m�e�n�t�,� �(�e�)� �s�k�i�l�l� �r�e�l�a�t�e�d� �c�u�e�s� �a�n�d� �g�u�i�d�a�n�c�e�s�,� �(�f�)� �s�k�i�l�l� 

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

�c�l�a�s�s�,� �(�h�)� �c�o�n�t�e�n�t� �r�e�l�a�t�e�d� �q�u�e�s�t�i�o�n�i�n�g�,� �(�i�)� �n�o�n�-�P�.�E�.� 

�i�n�f�o�r�m�a�t�i�o�n�,� �a�n�d� �(�j�)� �c�u�e�s� �a�n�d� �g�u�i�d�a�n�c�e�s� �p�r�o�v�i�d�i�n�g� �d�u�r�i�n�g� �t�a�s�k� 

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

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

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

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

�a�t� �l�e�a�s�t� �7�0�%� �w�a�s� �e�s�t�a�b�l�i�s�h�e�d� �a�s� �t�h�e� �a�c�c�e�p�t�a�b�l�e� �c�r�i�t�e�r�i�o�n�.� 

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

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

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

�o�f� �7�0�%� �i�n� �a�l�l� �c�a�t�e�g�o�r�i�e�s� �c�h�e�c�k�e�d� �o�n� �b�o�t�h� 

�t�a�p�e�s�.



�T�a�b�l�e� �1�:� �i�n�t�r�a�o�b�s�e�r�v�e�r� �R�e�l�l�a�b�i�l�i�t�y� �f�o�r� �V�i�d�e�o�t�a�p�e� �R�e�c�o�r�d�i�n�g� 

� � 

�t�  �� �1� �'� �i� �4� �'�  �� �1� �'� �'� �'� �'� �i�]� �t� �1�  �� �t� �'� �'� �'� �'� �t� �t� �1�  ��  �� �t�  �� �'� �1� �'� �¢� �4�  �� 

�F�r�e�q�u�e�n�c�y� 

�T�a�p�e� �1� �(�b�e�f�o�r�e� �p�r�o�c�t�o�r�s�)� �T�a�p�e� �2� �(�a�f�t�e�r� �p�r�o�c�t�o�r�s�)� 
 �� 

�S�b�s�e�r�v�a�t�i�o�n� �N�o�.� �%� �4� �O�v�s�e�r�v�a�t�i�o�n� �M�o�.� �*� 
�t� 

�C�a�m�g�o�r�y� �4� �2� �A�g�r�a�e� �'� �C�a�t�e�g�o�r�y� �4� �2� �A�g�r�e�e� 
�'� �-� 

�S�k�i�m� �P�r�e�o�t�r�o�s� �1� �?� �1�0�0� �'� �S�k�i�l� �P�r�e�c�t�i�o�n� �t� �1� �t�o�o� 

�T�a�e�k� �\� �T�a�s�k� 
�L�e�c�e�u�r�e�f�D�e�m�o�r�n�t�r�a�t�i�c�n� �4� �4� �1�0�0� �1� �t�e�c�t�u�r�e�{�D�w�v�o�n�e�t�r�a�t�i�c�n� �1� �1� �t�o�o� 

�'� 
�L�e�c�t�u�r�e�!� �D�a�m�r�o�m�e�t�r�e�t�i�o�n� �o� �o�e� �t�o� �'� �L�e�c�t�u�r�e�y�D�e�m�e�n�e� �t�a�t�i�o�n� �t� �t� �T�o� 

 �� 
�M�e�r�n�g�e�t�r�e�r�s� �t�o� �>� �v�r�  �� �d�e�r�e� �g�e�e�r�e�r�n� �e� �£� �n�e� 

�C�u�n� �&� �G�u�i�d�e�n�o�e�:� �"�7� �*� �9�6�}� �C�u�n� �&� �G�u�i�l�a�r�r�e�n�e� �*� �2�°� �a�?� 
�i� 
�e� 

�F�e�a�d�t�b�e�c�k� �@� �b�e�d� �n�e� �(� �F�e�e�d�b�a�c�k� �3�0� �a�4� �a�o� 
 �� 

�P�r�o�v�i�c�t�e�d� �t�o� �C�l�e�a�t� �6� �4� �6�0� �t� �P�r�o�v�i�d�e�d� �t�o� �C�i�a�e�a� �t� �w�r�x� 
�t� 
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�6�4� 

�P�r�o�c�e�s�s� �R�e�s�u�l�t�s� 

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

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

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

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

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

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

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

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

�S�e�l�f�-�P�a�c�i�n�g� 

�P�S�I�'�s� �f�i�r�s�t� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �i�s� �s�e�l�f�-�p�a�c�i�n�g�.� �F�o�u�r� �f�e�a�t�u�r�e�s� 

�a�r�e� �p�r�e�s�e�n�t� �u�n�d�e�r� �s�e�l�f�-�p�a�c�i�n�g�:� �(�a�)� �S�t�u�d�e�n�t� �i�n�d�e�p�e�n�d�e�n�t� 

�p�r�o�g�r�e�s�s�i�o�n�,� �(�b�)� �r�e�d�u�c�e�d� �m�a�n�a�g�e�m�e�n�t� �t�i�m�e�,� �(�c�)� �i�n�c�r�e�a�s�e�d� �c�u�e�s� 

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

�r�e�l�a�t�e�d� �f�e�e�d�b�a�c�k�.� �T�h�e�s�e� �a�n�a�l�y�s�e�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e�s� �2� �-� 

�5�.� 

�I�n�d�e�p�e�n�d�e�n�t� �s�t�u�d�e�n�t� �p�r�o�g�r�e�s�s�i�o�n�.� �T�h�e� �f�i�r�s�t� �d�e�s�i�g�n� 

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

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

�e�a�c�h� �d�a�y� �i�n� �t�h�e� �c�o�u�r�s�e�.� �T�a�b�l�e� �2� �p�r�e�s�e�n�t�s� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�i�s� 

�f�o�r� �t�h�i�s� �f�e�a�t�u�r�e�.� 

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

�a� �l�o�w� �o�f� �0�.�8�%� �t�o� �a� �h�i�g�h� �o�f� �4�.�7�%�.� �P�r�o�c�e�s�s� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e� 

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

�t�h�e� �c�o�u�r�s�e� �w�a�s� �2�.�9�%�.� �T�h�i�s� �f�e�a�t�u�r�e� �o�f� �P�S�I� �w�a�s� �c�o�n�s�i�d�e�r�e�d
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�v�e�r�i�f�i�e�d� �i�f� �t�h�e� �m�e�a�n� �p�e�r�c�e�n�t� �o�f� �a�t� �l�e�a�s�t� �2�.�0�%� �o�f� �t�h�e� �t�o�t�a�l� 

�t�a�s�k�s� �w�a�s� �c�o�m�p�l�e�t�e�d� �e�a�c�h� �d�a�y�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �P�S�I� �d�e�s�i�g�n� 

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

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

�c�o�m�p�l�e�t�e�d� �e�a�c�h� �d�a�y�.� 

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

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

�w�a�y�s�:� �(�a�)� �T�h�e� �m�e�a�n� �f�r�e�q�u�e�n�c�y� �o�f� �d�a�i�l�y� �c�o�n�t�e�n�t�-�r�e�l�a�t�e�d� 

�q�u�e�s�t�i�o�n�s�,� �(�b�)� �t�h�e� �s�t�u�d�e�n�t� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� 

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

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

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

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

�t�i�m�e� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �3�.� 

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

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

�C�l�a�s�s� �o�n� �a� �d�a�i�l�y� �b�a�s�i�s�.� �T�a�b�l�e� �3�a� �p�r�e�s�e�n�t�s� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�e�s� 

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

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

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

�l�o�w� �o�f� �2�9�.�0� �t�o� �a� �h�i�g�h� �o�f� �3�8�.�5�.� �P�r�o�c�e�s�s� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e� �t�h�a�t� 

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

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�u�r�s�e� �w�a�s� �3�4�.�6�.� �V�e�r�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �p�r�e�s�e�n�c�e� 

�o�f� �t�h�i�s� �P�S�I� �f�e�a�t�u�r�e� �w�a�s� �a� �m�e�a�n� �f�r�e�q�u�e�n�c�y� �o�f� �l�e�s�s� �t�h�a�n� �2�5� �p�e�r� 

�d�a�y�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �r�e�d�u�c�e�d� �m�a�n�a�g�e�m�e�n�t� �t�i�m�e� �w�a�s



�S�e�l�f�-�P�a�c�i�n�g� 

�T�a�b�l�e� �3�:� �R�e�d�u�c�e�d� �M�a�n�a�g�e�m�e�n�t� �T�i�m�e� 
� � 

�T�a�b�l�e� �3�a�:� �M�e�a�n� �D�a�i�l�y� �C�o�n�t�e�n�t�-�R�e�l�a�t�e�d� �Q�u�e�s�t�i�o�n�i�n�g� 

�M�e�a�n� 
�N�o�.� �D�a�i�l�y� �P�S�I� 

�D�a�y�s� �Q�u�e�s�t�i�o�n�s� �V�e�r�i�f�i�c�a�t�i�o�n� 

�w�/� �P�r�o�c�t�o�r�s� �1�4� �3�8�.�5� �e�e�e� 

�w�/�o� �P�r�o�c�t�o�r�s� �2�0� �2�9�.�0� �a� �a� �a�e� �e�s� �a�e� �e�m� �a�e� 

�O�v�e�r�a�l�l� �3�4� �3�4�.�6� �<� �2�5�.�0� 

� � 

� � 

�T�a�b�l�e� �3�b�:� �M�e�a�n� �S�t�u�d�e�n�t� �R�a�t�i�n�g�s� �o�f� �P�o�l�i�c�y� �G�u�i�d�e�s� 

�M�e�a�n� �P�S�I� 
�R�a�t�i�n�g� �V�e�r�i�f�i�c�a�t�i�o�n� 

�S�t�u�d�e�n�t� �E�v�a�l�u�a�t�i�o�n� �3�.�4� �>� �3�.�0� 

� � 

� � 

�T�a�b�l�e� �3�c�:� �M�e�a�n� �T�i�m�e� �P�r�o�v�i�d�i�n�g� �C�o�n�t�e�n�t� �I�n�f�o�r�m�a�t�i�o�n� 

� � 

�P�e�r�c�e�n�t� 
�C�l�a�s�s� �P�S�I� 
�T�i�m�e� �V�e�r�i�f�i�c�a�t�i�o�n� 

�C�o�n�t�e�n�t�-�R�e�l�a�t�e�d� 
�I�n�f�o�r�m�a�t�i�o�n� �0�.�0�0�5�%� �<� �5�.�0�%� 

� � 

� � 

�T�a�b�l�e� �3�d�:� �M�e�a�n� �C�l�a�s�s� �T�i�m�e� �S�p�e�n�t� �i�n� �M�a�n�a�g�e�m�e�n�t� 

� � 

�P�e�r�c�e�n�t� 
�C�l�a�s�s� �P�8�s�I� 
�T�i�m�e� �V�e�r�i�f�i�c�a�t�i�o�n� 

�M�a�n�a�g�e�m�e�n�t� �T�i�m�e� �0�.�0�6�%� �<� �5�.�0�%� 
� � 

�6�7



�6�8� 

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

�q�u�e�s�t�i�o�n�s� �e�x�c�e�e�d�e�d� �2�5� �p�e�r� �d�a�y�.� 

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

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

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

�r�a�t�i�n�g� �w�a�s� �b�a�s�e�d� �o�n� �a� �5�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e�.� �T�a�b�l�e� �3�b� �p�r�e�s�e�n�t�s� 

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

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

�t�h�e� �c�o�u�r�s�e�?�"�.� 

�T�h�e� �e�v�a�l�u�a�t�i�o�n� �p�r�o�d�u�c�e�d� �a� �m�e�a�n� �r�a�t�i�n�g� �o�f� �3�.�4�.� �P�r�o�c�e�s�s� 

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

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

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

�t�h�a�n� �3�.�0�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �r�e�d�u�c�e�d� �m�a�n�a�g�e�m�e�n�t� �t�i�m�e� 

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

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

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

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

�T�a�b�l�e� �3�c� �p�r�e�s�e�n�t�s� �t�h�e� �p�e�r�c�e�n�t� �o�f� �t�i�m�e� �p�r�o�v�i�d�i�n�g� �c�o�n�t�e�n�t�-� 

�r�e�l�a�t�e�d� �i�n�f�o�r�m�a�t�i�o�n�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �0�.�0�0�5�%� �c�l�a�s�s� �t�i�m�e� �o�b�s�e�r�v�e�d� �i�n� 

�c�o�n�t�e�n�t�-�r�e�l�a�t�e�d� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�i�s� �P�S�I� �f�e�a�t�u�r�e� �w�a�s� �c�o�n�s�i�d�e�r�e�d� 

�v�e�r�i�f�i�e�d� �i�f� �l�e�s�s� �t�h�a�n� �5�.�0�%� �o�f� �c�l�a�s�s� �t�i�m�e� �w�a�s� �s�p�e�n�t� �p�r�o�v�i�d�i�n�g� 

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

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



�6�9� 

�l�e�s�s� �t�h�a�n� �1�.�0� �p�e�r�c�e�n�t� �o�f� �c�l�a�s�s� �t�i�m�e� �d�e�v�o�t�e�d� �t�o� �c�o�n�t�e�n�t�-�r�e�l�a�t�e�d� 

�i�n�f�o�r�m�a�t�i�o�n�.� 

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

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

�c�o�u�r�s�e�.� �T�a�b�l�e� �3�d� �p�r�e�s�e�n�t�s� �t�h�e� �p�e�r�c�e�n�t� �o�f� �t�i�m�e� �s�p�e�n�t� �i�n� 

�m�a�n�a�g�e�m�e�n�t�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �0�.�0�6�%� �m�a�n�a�g�e�m�e�n�t� �t�i�m�e�.� �T�h�i�s� 

�f�e�a�t�u�r�e� �o�f� �P�S�I� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �l�e�s�s� �t�h�a�n� �5�.�0�%� �o�f� 

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

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

�c�l�a�s�s� �t�i�m�e� �s�p�e�n�t� �i�n� �m�a�n�a�g�e�m�e�n�t�.� 

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

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

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

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

�T�a�b�l�e� �4� �p�r�e�s�e�n�t�s� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�e�s� �b�e�f�o�r�e� �i�n�t�r�o�d�u�c�i�n�g� 

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

�t�h�e� �c�o�u�r�s�e�.� 

�T�h�e� �m�e�a�n� �r�a�t�e� �o�f� �c�u�e�s� �a�n�d� �g�u�i�d�a�n�c�e�s� �p�e�r� �m�i�n�u�t�e� �w�a�s� �0�.�7�2�,� 

�r�a�n�g�i�n�g� �f�r�o�m� �a� �l�o�w� �o�f� �0�.�4�2� �p�e�r� �m�i�n�u�t�e� �t�o� �a� �h�i�g�h� �o�f� �1�.�0�1� �p�e�r� 

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

�r�a�t�e� �w�a�s� �g�r�e�a�t�e�r� �t�h�a�n� �1�.�0� �p�e�r� �m�i�n�u�t�e�.� �T�h�e�r�e�f�o�r�e�,� �t�h�i�s� �P�S�I� 

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

�t�e�a�c�h�e�r� �w�a�s� �n�o�t� �v�e�r�i�f�i�e�d� �b�y� �t�h�e� �o�b�s�e�r�v�e�d� �r�a�t�e� �o�f� �0�.�7�2� �p�e�r� 

�m�i�n�u�t�e�.
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�T�a�b�l�e� �4�:� �I�n�c�r�e�a�e�s�e�d� �C�u�e�s� �a�n�d� �G�u�i�d�a�n�c�e�s� 

� � 

�T�a�b�l�e� �4�:� �M�e�a�n� �R�a�t�e� �o�f� �C�u�e�s� �a�n�d� �G�u�i�d�a�n�c�e�s� 

�M�e�a�n� 
�N�o�.� �R�a�t�e� �P�S�I� 

�D�a�y�s� �P�e�r� �M�i�n�u�t�e� �V�e�r�i�f�i�c�a�t�i�o�n� 

�w�/� �P�r�o�c�t�o�r�s� �1�4� �1�.�0�1� �o�w�e�n� �w�o�e� 

�w�/�o� �P�r�o�c�t�o�r�s� �2�0� �0�.�4�9� �o�r�e�e�e�-�e� 

�O�v�e�r�a�l�l� �3�4� �0�.�7�2� �>� �1�.�0� 

� � 

�7�0
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�I�n�c�r�e�a�s�e�d� �t�a�s�k� �r�e�l�a�t�e�d� �f�e�e�d�b�a�c�k�.� �T�h�e� �l�a�s�t� �d�e�s�i�g�n� �f�e�a�t�u�r�e� 

�i�n� �s�e�l�f�-�p�a�c�i�n�g� �w�a�s� �i�n�c�r�e�a�s�e�d� �t�a�s�k� �r�e�l�a�t�e�d� �f�e�e�d�b�a�c�k�,� �a�n�a�l�y�z�e�d� 

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

�i�n� �t�h�e� �c�o�u�r�s�e�.� �T�a�b�l�e� �5� �p�r�e�s�e�n�t�s� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�e�s� �b�e�f�o�r�e� 

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

�d�a�y� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�u�r�s�e�.� 

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

�o�f� �0�.�5�3� �p�e�r� �m�i�n�u�t�e� �t�o� �a� �h�i�g�h� �o�f� �1�.�1�0� �p�e�r� �m�i�n�u�t�e�.� 

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

�f�e�e�d�b�a�c�k� �p�r�o�v�i�d�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�u�r�s�e� �w�a�s� �0�.�7�8� �p�e�r� �m�i�n�u�t�e�.� 

�V�e�r�i�f�i�c�a�t�i�o�n� �o�f� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �P�S�I� �w�a�s� �a� �m�e�a�n� �r�a�t�e� �o�f� �g�r�e�a�t�e�r� 

�t�h�a�n� �1�.�0� �p�e�r� �m�i�n�u�t�e�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �i�n�c�r�e�a�s�e�d� �t�a�s�k� 

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

�r�e�l�a�t�e�d� �f�e�e�d�b�a�c�k�.� 

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

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

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

�T�h�i�s� �m�a�j�o�r�i�t�y� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �t�h�e� �P�S�I� �d�e�s�i�g�n� 

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

�M�a�s�t�e�r�y�-�B�a�s�e�d� �l�e�a�r�n�i�n�g� 

�P�S�I�'�s� �s�e�c�o�n�d� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �i�s� �m�a�s�t�e�r�y�-�b�a�s�e�d� �l�e�a�r�n�i�n�g�.� 

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

�P�e�r�f�o�r�m�a�n�c�e� �o�f� �e�a�c�h� �t�a�s�k� �t�o� �c�r�i�t�e�r�i�o�n� �a�n�d� �(�b�)� �t�e�a�c�h�e�r�'�s� 

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

�p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e�s� �6� �a�n�d� �7�.



�S�e�l�f�-�P�a�c�i�n�g� 

�T�a�b�l�e� �5�:� �I�n�c�r�e�a�e�s�e�d� �T�a�s�k� �R�e�l�a�t�e�d� �F�e�e�d�b�a�c�k� 

� � 

�T�a�b�l�e� �5�:� �M�e�a�n� �R�a�t�e� �o�f� �T�a�s�k� �R�e�l�a�t�e�d� �F�e�e�d�b�a�c�k� 

�M�e�a�n� 
�N�o�.� �R�a�t�e� �P�s�t�I� 

�D�a�y�s� �P�e�r� �M�i�n�u�t�e� �V�e�r�i�f�i�c�a�t�i�o�n� 

�w�/� �P�r�o�c�t�o�r�s� �1�4� �1�.�1�0� �a�a�n�n�w�o�m�e� 

�w�/�o� �P�r�o�c�t�o�r�s� �2�0� �0�.�5�3� � �«�§�«�-�_ ��_ ��_� �a� �c�e� �e�e� �a�e� �a�n�e� �e�e� 

�O�v�e�r�a�l�l� �3�4� �0�.�7�8� �>� �1�.�0� 

� � 

�7�2



�7�3� 

�P�e�r�f�o�r�m�a�n�c�e� �o�f� �e�a�c�h� �t�a�s�k� �t�o� �c�r�i�t�e�r�i�o�n�.� �T�h�e� �f�i�r�s�t� �d�e�s�i�g�n� 

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

�t�o� �c�r�i�t�e�r�i�o�n�,� �a�n�a�l�y�z�e�d� �i�n� �t�h�r�e�e� �w�a�y�s�:� �(�a�)� �T�h�e� �m�e�a�n� �r�a�t�i�n�g� 

�f�r�o�m� �s�t�u�d�e�n�t� �e�v�a�l�u�a�t�i�o�n� �o�f� �P�S�I� �i�n� �p�r�o�d�u�c�i�n�g� �i�n�c�r�e�a�s�e�s� �i�n� �s�k�i�l�l� 

�a�n�d� �k�n�o�w�l�e�d�g�e�,� �(�b�)� �m�e�a�n� �r�a�t�i�n�g� �o�f� �s�t�u�d�e�n�t� �e�v�a�l�u�a�t�i�o�n�s� �o�f� 

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

�p�e�r�c�e�n�t� �o�f� �t�a�s�k�s� �p�e�r�f�o�r�m�e�d� �t�o� �c�r�i�t�e�r�i�o�n� �b�y� �1�0�0�%� �o�f� �t�h�e� 

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

�o�f� �e�a�c�h� �t�a�s�k� �t�o� �c�r�i�t�e�r�i�a� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �6�.� 

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

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

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

�r�a�t�i�n�g� �w�a�s� �b�a�s�e�d� �o�n� �a� �5�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e�.� �T�a�b�l�e� �6�a� �p�r�e�s�e�n�t�s� 

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

�e�f�f�e�c�t�i�v�e� �w�a�s� �t�h�e� �u�s�e� �o�f� �P�.�S�.�I�.� �i�n� �p�r�o�d�u�c�i�n�g� �i�n�c�r�e�a�s�e�d� �s�k�i�l�l�?�"� 

�a�n�d� �"�H�o�w� �e�f�f�e�c�t�i�v�e� �w�a�s� �t�h�e� �u�s�e� �o�f� �P�.�S�.�I�.� �i�n� �p�r�o�d�u�c�i�n�g� 

�i�n�c�r�e�a�s�e�d� �k�n�o�w�l�e�d�g�e�?�"�.� 

�T�h�e� �e�v�a�l�u�a�t�i�o�n� �p�r�o�d�u�c�e�d� �a� �m�e�a�n� �r�a�t�i�n�g� �o�f� �3�.�3�.� �P�r�o�c�e�s�s� 

�r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e� �a�b�o�v�e� �a�v�e�r�a�g�e� �s�t�u�d�e�n�t� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �P�S�I� �i�n� 

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

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

�3�.�0�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �e�a�c�h� �t�a�s�k� �t�o� 

�c�r�i�t�e�r�i�o�n� �w�a�s� �v�e�r�i�f�i�e�d� �b�y� �s�t�u�d�e�n�t� �e�v�a�l�u�a�t�i�o�n�s� �o�f� �P�S�I� 

�i�n�c�r�e�a�s�i�n�g� �s�k�i�l�l� �a�n�d� �k�n�o�w�l�e�d�g�e�.� 

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



�M�a�s�t�e�r�y�-�B�a�s�e�d� �L�e�a�r�n�i�n�g� 

�T�a�b�l�e� �6�:� �P�e�r�f�o�r�m�a�n�c�e� �o�f� �E�a�c�h� �T�a�s�k� �t�o� �C�r�i�t�e�r�i�o�n� 
� � 

�T�a�b�l�e� �6�a�:� �M�e�a�n� �S�t�u�d�e�n�t� �R�a�t�i�n�g�s� �o�f� �P�S�I� �I�n�c�r�e�a�s�i�n�g� �s�k�i�l�l� 
�a�n�d� �K�n�o�w�l�e�d�g�e� 

�M�e�a�n� �P�s�t�I� 

�R�a�t�i�n�g� �V�e�r�i�f�i�c�a�t�i�o�n� 

�S�t�u�d�e�n�t� �E�v�a�l�u�a�t�i�o�n� �3�.�3� �>� �3�.�0� 

� � 

� � 

�T�a�b�l�e� �6�b�:� �M�e�a�n� �S�t�u�d�e�n�t� �R�a�t�i�n�g�s� �o�f� �T�a�s�k� �A�p�p�r�o�p�r�i�a�t�e�n�e�s�s� 

� � 

� � 

� � 

�M�e�a�n� �P�S�I� 

�R�a�t�i�n�g� �V�e�r�i�f�i�c�a�t�i�o�n� 

�S�t�u�d�e�n�t� �E�v�a�l�u�a�t�i�o�n� �3�.�0� �>� �3�.�0� 

�T�a�b�l�e� �6�c�:� �P�e�r�c�e�n�t� �o�f� �T�a�s�k�s� �P�e�r�f�o�r�m�e�d� �t�o� �C�r�i�t�e�r�i�o�n� �y�b� 
�1�0�0�%� �o�f� �S�t�u�d�e�n�t�s� 

�P�e�r�c�e�n�t� 
�T�a�s�k�s� �T�o� �P�s�t�I� 
�C�r�i�t�e�r�i�o�n� �V�e�r�i�f�i�c�a�t�i�o�n� 

�1�0�0�%� �S�t�u�d�e�n�t�s� �i�n� �C�l�a�s�s� �9�6�.�9�%� �>� �7�0�%� 
� � 

�7�4



�7�5� 

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

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

�w�a�s� �b�a�s�e�d� �o�n� �a� �5�-�p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e�.� �T�a�b�l�e� �6�b� �p�r�e�s�e�n�t�s� �t�h�e� 

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

�q�u�e�s�t�i�o�n�,�  ��H�o�w� �a�p�p�r�o�p�r�i�a�t�e� �w�e�r�e� �t�h�e� �t�a�s�k�s� �i�n� �r�e�a�c�h�i�n�g� �t�h�e� 

�i�n�t�e�n�d�e�d� �o�u�t�c�o�m�e�s� �i�n� �t�h�i�s� �c�o�u�r�s�e�?�"�.� 

�T�h�e� �e�v�a�l�u�a�t�i�o�n� �p�r�o�d�u�c�e�d� �a� �m�e�a�n� �r�a�t�i�n�g� �o�f� �3�.�0�.� �P�r�o�c�e�s�s� 

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

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

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

�t�h�a�n� �3�.�0�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �e�a�c�h� �t�a�s�k� 

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

�a�p�p�r�o�p�r�i�a�t�e�n�e�s�s� �o�f� �t�a�s�k�s�.� 

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

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

�b�y� �1�0�0�%� �o�f� �s�t�u�d�e�n�t�s� �i�n� �c�l�a�s�s�.� �T�h�e� �p�e�r�c�e�n�t� �w�a�s� �a�n�a�l�y�z�e�d� �b�a�s�e�d� 

�o�n� �1�0�0�%� �c�o�m�p�l�e�t�i�o�n� �g�r�a�p�h� �(�S�e�e� �A�p�p�e�n�d�i�x� �M�)�.� �T�a�b�l�e� �6�b� �p�r�e�s�e�n�t�s� 

�t�h�e� �m�e�a�n� �p�e�r�c�e�n�t� �o�f� �t�a�s�k�s� �c�o�m�p�l�e�t�e�d� �b�y� �1�0�0�%� �o�f� �s�t�u�d�e�n�t�s� �i�n� 

�c�l�a�s�s�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �9�6�.�9�%�.� �t�a�s�k� �c�o�m�p�l�e�t�e�d�.� �T�h�i�s� �P�S�I� 

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

�c�r�i�t�e�r�i�o�n� �w�a�s� �g�r�e�a�t�e�r� �t�h�a�n� �7�0�%�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �w�a�s� 

�v�e�r�i�f�i�e�d� �b�y� �t�h�e� �o�b�s�e�r�v�a�t�i�o�n� �o�f� �g�r�e�a�t�e�r� �t�h�a�n� �9�0� �p�e�r�c�e�n�t� �o�f� 

�t�a�s�k�s� �p�e�r�f�o�r�m�e�d� �t�o� �c�r�i�t�e�r�i�o�n� �b�y� �1�0�0�%� �o�f� �t�h�e� �s�t�u�d�e�n�t�s� �i�n� �c�l�a�s�s�.



�7�6� 

� � 

�T�e�a�c�h�e�r�'�s� �k�n�o�w�l�e�d�g�e� �o�f� �s�t�u�d�e�n�t� �p�r�o�g�r�e�s�s�.� �T�h�e� �s�e�c�o�n�d� 

�d�e�s�i�g�n� �f�e�a�t�u�r�e� �i�n� �m�a�s�t�e�r�y�-�b�a�s�e�d� �l�e�a�r�n�i�n�g� �w�a�s� �t�e�a�c�h�e�r�'�s� 

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

�p�e�r�c�e�n�t� �o�f� �t�a�s�k� �s�h�e�e�t�s� �(�S�e�e� �A�p�p�e�n�d�i�x� �F�)� �a�n�d� �l�e�a�r�n�i�n�g� �t�a�s�k� 

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

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

�c�r�i�t�e�r�i�o�n� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�u�r�s�e�.� �T�a�b�l�e� �7� �p�r�e�s�e�n�t�s� �t�h�e� �d�a�t�a� 

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

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �1�0�0�%� �o�f� �t�a�s�k� �s�h�e�e�t�s� �a�n�d� �l�e�a�r�n�i�n�g� 

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

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

�T�h�i�s� �P�S�I� �f�e�a�t�u�r�e� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �1�0�0�%� �o�f� �t�a�s�k� 

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

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

�T�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �t�e�a�c�h�e�r�'�s� �k�n�o�w�l�e�d�g�e� �o�f� �s�t�u�d�e�n�t� 

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

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

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

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

�P�S�I� �h�a�d� �t�w�o� �f�e�a�t�u�r�e�s�,� �e�x�a�m�i�n�e�d� �t�h�r�o�u�g�h� �f�o�u�r� �s�e�p�a�r�a�t�e� 

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

�a�l�l� �f�o�u�r�.� �T�h�e�s�e� �a�n�a�l�y�s�e�s� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �t�h�e� �P�S�I� 

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



�M�a�s�t�e�r�y�-�B�a�s�e�d� �L�e�a�r�n�i�n�g� 

�T�a�b�l�e� �7�:� �T�e�a�c�h�e�r�'�s� �K�n�o�w�l�e�d�g�e� �o�f� �S�t�u�d�e�n�t� �P�r�o�g�r�e�s�s� 
� � 

�T�a�b�l�e� �7�:� �P�e�r�c�e�n�t� �o�f� �T�a�s�k� �S�h�e�e�t�s� �a�n�d� �L�e�a�r�n�i�n�g� �T�a�s�k� 
�S�e�q�u�e�n�c�e�s� �P�r�o�v�i�d�i�n�g� �I�n�f�o�r�m�a�t�i�o�n� �O�n� �T�a�s�k� 

� � 

�C�o�m�p�l�e�t�e�d� 

�P�e�r�c�e�n�t� 
�P�r�o�v�i�d�i�n�g� �P�S�I� 

�I�n�f�o�r�m�a�t�i�o�n� �V�e�r�i�f�i�c�a�t�i�o�n� 

�T�a�s�k�s� �S�h�e�e�t�s� �1�0�0�%� �=�1�0�0�%� 

�L�e�a�r�n�i�n�g� �T�a�s�k� �S�e�q�u�e�n�c�e� 
�S�h�e�e�t�s� �1�0�0�%� �=�1�0�0�%� 
� � 
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�7�8� 

�T�e�a�c�h�e�r� �a�s� �a� �M�o�t�i�v�a�t�o�r� 

�P�S�I�'�s� �t�h�i�r�d� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �i�s� �t�h�e� �t�e�a�c�h�e�r� �a�s� �a� �m�o�t�i�v�a�t�o�r�.� 

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

�s�t�u�d�e�n�t� �e�n�g�a�g�e�m�e�n�t�.� �T�h�e� �a�n�a�l�y�s�e�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �8�.� 

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

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

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

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

�a�s� �n�o�n�-�P�.�E�.� �c�o�m�m�e�n�t�s�,� �(�c�)� �t�h�e� �p�e�r�c�e�n�t� �o�f� �s�t�u�d�e�n�t�s� �a�c�t�u�a�l�l�y� 

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

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

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

�p�r�e�s�e�n�t� �i�n� �T�a�b�l�e� �8�.� 

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

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

�p�r�a�c�t�i�c�e� �o�v�e�r� �t�h�e� �e�n�t�i�r�e� �c�o�u�r�s�e�.� �T�a�b�l�e� �8�a� �p�r�e�s�e�n�t�s� �t�h�e� �m�e�a�n� 

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

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �8�1�.�9�%� �o�f� �c�l�a�s�s� �t�i�m�e� �s�p�e�n�t� �i�n� �s�k�i�l�l� 

�p�r�a�c�t�i�c�e�.� �T�h�i�s� �f�e�a�t�u�r�e� �o�f� �P�S�I� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �t�i�m�e� 

�s�p�e�n�t� �i�n� �s�k�i�l�l� �p�r�a�c�t�i�c�e� �w�a�s� �g�r�e�a�t�e�r� �t�h�a�n� �7�5�.�0�%�.� �T�h�e� �P�S�I� 

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

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

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

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

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



�T�e�a�c�h�e�r� �a�s� �a� �M�o�t�i�v�a�t�o�r� 

�T�a�b�l�e� �8�:� �I�n�c�r�e�a�s�e�d� �S�t�u�d�e�n�t� �E�n�g�a�g�e�m�e�n�t� 

� � 

�T�a�b�l�e� �S�a�:� �M�e�a�n� �C�l�a�s�s� �T�i�m�e� �i�n� �S�k�i�l�l� �P�r�a�c�t�i�c�e� 

� � 

�P�e�r�c�e�n�t� 
�C�l�a�s�s� �P�S�I� 
�T�i�m�e� �V�e�r�i�f�i�c�a�t�i�o�n� 

�8�k�i�l�l� �P�r�a�c�t�i�c�e� �T�i�m�e� �8�1�.�9�%� �>� �7�5�%� 

� � 

� � 

�T�a�b�l�e� �8�b�:� �M�e�a�n� �P�e�r�c�e�n�t� �o�f� �N�o�n�-�P�.�E�.� �C�o�m�m�e�n�t�s� 

� � 

�P�e�r�c�e�n�t� 

�C�o�m�m�e�n�t�s� �V�e�r�i�f�i�c�a�t�i�o�n� 

�C�l�a�s�s� �C�o�m�m�e�n�t�s� �0�.�1�8�%� �<� �5�%� 

� � 
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�T�e�a�c�h�e�r� �a�s� �a� �M�o�t�i�v�a�t�o�r� 

�T�a�b�l�e� �8�:� �I�n�c�r�e�a�s�e�d� �S�t�u�d�e�n�t� �E�n�g�a�g�e�m�e�n�t� �(�C�o�n�t�i�n�u�e�d�)� 

� � 

�T�a�b�l�e� �8�c�:� �P�e�r�c�e�n�t� �o�f� �S�t�u�d�e�n�t�s� �A�c�t�u�a�l�l�y� �A�t�t�e�n�d�i�n�g� �C�l�a�s�s� 

� � 

�P�e�r�c�e�n�t� 
�A�t�t�e�n�d�i�n�g� �P�s�t�I� 

�C�l�a�s�s� �V�e�r�i�f�i�c�a�t�i�o�n� 

�J�a�n�u�a�r�y� �8�3�%� �a�e�c�e�e�n�e�n�c�=� 
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�8�1� 

�T�a�b�l�e� �8�b� �p�r�e�s�e�n�t�s� �t�h�e� �p�e�r�c�e�n�t� �o�f� �c�o�m�m�e�n�t�s� �w�h�i�c�h� �w�e�r�e� �d�e�f�i�n�e�d� 

�a�s� �n�o�n�-�P�.�E�.�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �0�.�1�8�%� �o�b�s�e�r�v�e�d� �n�o�n�-�P�.�E�.� �c�o�m�m�e�n�t�s�.� 

�T�h�i�s� �P�S�I� �f�e�a�t�u�r�e� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �l�e�s�s� �t�h�a�n� �5�.�0�%� �o�f� 

�t�e�a�c�h�e�r� �c�o�m�m�e�n�t�s� �w�e�r�e� �n�o�n�-�P�.�E�.� �c�o�m�m�e�n�t�s�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� 

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

�o�b�s�e�r�v�a�t�i�o�n� �o�f� �l�e�s�s� �t�h�a�n� �1� �p�e�r�c�e�n�t� �o�f� �c�o�m�m�e�n�t�s� �d�e�f�i�n�e�d� �a�s� �n�o�n�-� 

�P�.�E�.�.� 

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

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

�w�a�s� �a�n�a�l�y�z�e�d� �o�v�e�r� �t�h�e� �e�n�t�i�r�e� �c�o�u�r�s�e�.� �T�a�b�l�e� �8�c� �p�r�e�s�e�n�t�s� �t�h�e� 

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

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

�f�r�o�m� �a� �l�o�w� �o�f� �6�1�.�0�%� �t�o� �a� �h�i�g�h� �o�f� �8�3�.�0�%�.� �P�r�o�c�e�s�s� �r�e�s�u�l�t�s� 

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

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�u�r�s�e� �w�a�s� �7�8�.�0�%�.� �T�h�i�s� �P�S�I� �f�e�a�t�u�r�e� �w�a�s� 

�c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �g�r�e�a�t�e�r� �t�h�a�n� �7�0�.�0�%� �o�f� �s�t�u�d�e�n�t�s� �w�e�r�e� 

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

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

�a�t�t�e�n�d�i�n�g� �c�l�a�s�s� �d�a�i�l�y� �e�x�c�e�e�d�e�d� �7�0�.�0� �%�.� 

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

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

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

�e�n�t�i�r�e� �c�o�u�r�s�e�.� �T�a�b�l�e� �8�d� �p�r�e�s�e�n�t�s� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�e�s� �b�y� �e�a�c�h� 

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



�8�2� 

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

�o�r� �p�r�i�o�r� �t�o� �c�l�a�s�s� �s�t�a�r�t�i�n�g� �t�i�m�e� �r�a�n�g�e�d� �f�r�o�m� �a� �l�o�w� �o�f� �9�8�.�9�%� �t�o� 

�a� �h�i�g�h� �o�f� �1�0�0�%�.� �P�r�o�c�e�s�s� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�e� �p�e�r�c�e�n�t� �o�f� 

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

�s�t�a�r�t�i�n�g� �t�i�m�e� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�u�r�s�e� �w�a�s� �9�9�.�4�%�.� �T�h�i�s� �P�S�I� 

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

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

�t�h�a�n� �8�0�.�0�%�.� �T�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �i�n�c�r�e�a�s�e�d� �s�t�u�d�e�n�t� 

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

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

�t�i�m�e�.� 

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

�i�n� �P�S�I� �h�a�d� �o�n�e� �f�e�a�t�u�r�e�,� �e�x�a�m�i�n�e�d� �t�h�r�o�u�g�h� �f�o�u�r� �s�e�p�a�r�a�t�e� 

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

�a�l�l� �f�o�u�r�.� �T�h�e� �a�n�a�l�y�s�e�s� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �t�h�e� �P�S�I� 

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

�c�o�u�r�s�e�.� 

�E�m�p�h�a�s�i�s� �P�l�a�c�e�d� �o�n� �t�h�e� �W�r�i�t�t�e�n� �W�o�r�d� 

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

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

�p�l�a�c�e�d� �o�n� �t�h�e� �w�r�i�t�t�e�n� �w�o�r�d�:� �(�a�)� �T�a�s�k�s� �e�x�p�l�a�i�n�e�d� �i�n� �t�h�e� 

�w�r�i�t�t�e�n� �w�o�r�d�,� �(�b�)� �c�o�g�n�i�t�i�v�e� �m�a�t�e�r�i�a�l� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�m�,� �(�c�)� 

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

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

�a�n�a�l�y�s�e�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �9� �-� �1�2�.



�8�3� 

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

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

�e�x�p�l�a�i�n�e�d� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�m�,� �a�n�a�l�y�z�e�d� �i�n� �t�w�o� �w�a�y�s�:� �(�a�)� �T�h�e� 

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

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

�t�a�s�k�s� �e�x�p�l�a�i�n�e�d� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�m�.� �A�n�a�l�y�s�e�s� �o�f� �d�a�t�a� �t�o� 

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

�T�a�b�l�e� �9�.� 

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

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

�w�r�i�t�t�e�n� �f�o�r�m� �b�a�s�e�d� �o�n� �a�l�l� �t�a�s�k�s� �s�h�e�e�t�s�.� �T�a�b�l�e� �9�a� �p�r�e�s�e�n�t�s� �t�h�e� 

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

�f�o�r�m�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �1�0�0�%� �o�f� �t�a�s�k� �s�h�e�e�t�s� �w�i�t�h� �t�a�s�k�s� 

�e�x�p�l�a�i�n�e�d� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�m� �(�S�e�e� �A�p�p�e�n�d�i�x� �F�)�.� �T�h�i�s� �P�S�I� 

�f�e�a�t�u�r�e� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �1�0�0�%� �o�f� �t�h�e� �t�o�t�a�l� �t�a�s�k� 

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

�T�h�e�r�e�f�o�r�e�,� �t�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �t�a�s�k�s� �e�x�p�l�a�i�n�e�d� �i�n� �t�h�e� 

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

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

�t�h�e� �w�r�i�t�t�e�n� �f�o�r�m�.� 

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

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

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

�s�e�q�u�e�n�c�e� �s�h�e�e�t�s�.� �T�a�b�l�e� �9�b� �p�r�e�s�e�n�t�s� �t�h�e� �p�e�r�c�e�n�t� �o�f� �t�a�s�k� �s�h�e�e�t�s



�E�m�p�h�a�s�i�s� �P�l�a�c�e�d� �o�n� �t�h�e� �W�r�i�t�t�e�n� �W�o�r�d� 

�T�a�b�l�e� �9�:� �T�a�s�k�s� �E�x�p�l�a�i�n�e�d� �i�n� �t�h�e� �W�r�i�t�t�e�n� �W�o�r�d� 
� � 

�T�a�b�l�e� �9�a�:� �P�e�r�c�e�n�t� �o�f� �T�a�s�k� �S�h�e�e�t�s� �w�i�t�h� �T�a�s�k�s� �E�x�p�l�a�i�n�e�d� 
�i�n� �t�h�e� �W�r�i�t�t�e�n� �F�o�r�m� 

�P�e�r�c�e�n�t� 
�T�a�s�k�s� �E�x�p�l�a�i�n�e�d� �P�s�I� 
�i�n� �W�r�i�t�t�e�n� �F�o�r�m� �V�e�r�i�f�i�c�a�t�i�o�n� 

�T�a�s�k�s� �S�h�e�e�t�s� �1�0�0�%� �=�1�0�0�%� 

� � 

� � 

�T�a�b�l�e� �9�b�:� �P�e�r�c�e�n�t� �o�f� �L�e�a�r�n�i�n�g� �T�a�s�k� �S�e�q�u�e�n�c�e� �S�h�e�e�t�s� �w�i�t�h� 
�T�a�s�k�s� �E�x�p�l�a�i�n�e�d� �i�n� �t�h�e� �W�r�i�t�t�e�n� �F�o�r�m� 

�P�e�r�c�e�n�t� 
�T�a�s�k�s� �E�x�p�l�a�i�n�e�d� �P�S�I� 
�i�n� �W�r�i�t�t�e�n� �F�o�r�m� �V�e�r�i�f�i�c�a�t�i�o�n� 

�L�e�a�r�n�i�n�g� �T�a�s�k�s� �S�e�q�u�e�n�c�e� 
�S�h�e�e�t�s� �1�0�0�%� �=�1�0�0�%� 

� � 
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�8�5� 

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

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �1�0�0�%� �o�f� �l�e�a�r�n�i�n�g� �t�a�s�k� �s�e�q�u�e�n�c�e� 

�s�h�e�e�t�s� �w�i�t�h� �t�a�s�k�s� �e�x�p�l�a�i�n�e�d� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�m� �(�S�e�e� �A�p�p�e�n�d�i�x� 

�E�)�.� �T�h�i�s� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �1�0�0�%� 

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

�e�x�p�l�a�n�a�t�i�o�n�s� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�m�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �P�S�I� �d�e�s�i�g�n� 

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

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

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

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

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

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

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

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

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

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

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

�a�n�a�l�y�s�e�s� �a�r�e� �p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �1�0�.� 

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

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

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

�s�t�r�a�t�e�g�y� �(�S�e�e� �A�p�p�e�n�d�i�x� �F�)�.� �T�a�b�l�e� �1�0�a� �p�r�e�s�e�n�t�s� �t�h�e� �p�e�r�c�e�n�t� �o�f� 

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

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �1�0�0�%� �o�f� �c�o�g�n�i�t�i�v�e� �u�n�i�t� �t�a�s�k� �s�h�e�e�t�s� 

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



�E�m�p�h�a�s�i�s� �P�l�a�c�e�d� �o�n� �t�h�e� �W�r�i�t�t�e�n� �W�o�r�d� 

�T�a�b�l�e� �1�0�:� �C�o�g�n�i�t�i�v�e� �M�a�t�e�r�i�a�l� �i�n� �t�h�e� �W�r�i�t�t�e�n� �F�o�r�m� 
� � 

�T�a�b�l�e� �1�0�a�:� �P�e�r�c�e�n�t� �o�f� �C�o�g�n�i�t�i�v�e� �U�n�i�t� �T�a�s�k� �S�h�e�e�t�s� �i�n� �t�h�e� 
�W�r�i�t�t�e�n� �F�o�r�m� 

� � 

�P�e�r�c�e�n�t� �i�n� �P�S�I� 
�W�r�i�t�t�e�n� �F�o�r�m� �V�e�r�i�f�i�c�a�t�i�o�n� 

�C�o�g�n�i�t�i�v�e� �U�n�i�t� 
�T�a�s�k�s� �S�h�e�e�t�s� �1�0�0�%� �=�1�0�0�%� 

� � 

� � 

�T�a�b�l�e� �1�0�b�:� �P�e�r�c�e�n�t� �o�f� �C�o�g�n�i�t�i�v�e� �U�n�i�t� �L�e�a�r�n�i�n�g� �T�a�s�k� 
�S�e�q�u�e�n�c�e� �S�h�e�e�t�s� �w�i�t�h� �T�a�s�k�s� �E�x�p�l�a�i�n�e�d� �i�n� �t�h�e� 
�W�r�i�t�t�e�n� �F�o�r�m� 

� � 

�P�e�r�c�e�n�t� �i�n� �P�S�I� 
�W�r�i�t�t�e�n� �F�o�r�m� �V�e�r�i�f�i�c�a�t�i�o�n� 

�C�o�g�n�i�t�i�v�e� �U�n�i�t� 
�L�e�a�r�n�i�n�g� �T�a�s�k� 
�S�e�q�u�e�n�c�e� �S�h�e�e�t�s� �1�0�0�%� �=�1�0�0�%� 
� � 

� � 

�T�a�b�l�e� �1�0�c�:� �P�e�r�c�e�n�t� �o�f� �C�o�g�n�i�t�i�v�e� �U�n�i�t�s� �S�t�u�d�y� �G�u�i�d�e�s� �i�n� 
�t�h�e� �W�r�i�t�t�e�n� �F�o�r�m� 

�P�e�r�c�e�n�t� �i�n� �P�S�I� 
�W�r�i�t�t�e�n� �F�o�r�m� �V�e�r�i�f�i�c�a�t�i�o�n� 

�C�o�g�n�i�t�i�v�e� �U�n�i�t�s� 
�S�t�u�d�y� �G�u�i�d�e�s� �1�0�0�%� �=�1�0�0�%� 
� � 

� � 

�T�a�b�l�e� �1�0�d�:� �P�e�r�c�e�n�t� �o�f� �C�o�g�n�i�t�i�v�e� �U�n�i�t�s� �T�e�s�t�s� �i�n� �t�h�e� 
�W�r�i�t�t�e�n� �F�o�r�m� 

�P�e�r�c�e�n�t� �i�n� �P�s�t�I� 
�W�r�i�t�t�e�n� �F�o�r�m� �V�e�r�i�f�i�c�a�t�i�o�n� 

�C�o�g�n�i�t�i�v�e� �U�n�i�t� 
�T�e�s�t�s� �1�0�0�%� �=�1�0�0�%� 
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�8�7� 

�v�e�r�i�f�i�e�d� �i�f� �1�0�0�%� �o�f� �t�h�e� �t�o�t�a�l� �c�o�g�n�i�t�i�v�e� �u�n�i�t� �t�a�s�k� �s�h�e�e�t�s� �w�e�r�e� 

�p�r�o�v�i�d�e�d� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�n�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �P�S�I� �d�e�s�i�g�n� 

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

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

�t�h�e� �w�r�i�t�t�e�n� �f�o�r�n�.� 

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

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

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

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

�T�a�b�l�e� �1�0�b� �p�r�e�s�e�n�t�s� �t�h�e� �p�e�r�c�e�n�t� �o�f� �l�e�a�r�n�i�n�g� �t�a�s�k� �s�e�q�u�e�n�c�e� 

�s�h�e�e�t�s� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�n�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �1�0�0�%� �o�f� �a� �c�o�g�n�i�t�i�v�e� �u�n�i�t� �l�e�a�r�n�i�n�g� 

�t�a�s�k� �s�e�q�u�e�n�c�e� �s�h�e�e�t�s� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�r�o�m�.� �T�h�i�s� �P�S�I� �d�e�s�i�g�n� 

�f�e�a�t�u�r�e� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �1�0�0�%� �o�f� �t�h�e� �t�o�t�a�l� �c�o�g�n�i�t�i�v�e� 

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

�w�r�i�t�t�e�n� �f�o�r�m�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �c�o�g�n�i�t�i�v�e� 

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

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

�s�e�q�u�e�n�c�e� �s�h�e�e�t�s� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�n�.� 

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

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

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

�o�f� �s�t�r�a�t�e�g�y� �a�n�d� �r�u�l�e�s�/�s�c�o�r�i�n�g� �(�S�e�e� �A�p�p�e�n�d�i�x� �E� �a�n�d� �A�p�p�e�n�d�i�x� 

�J�)�.� �T�a�b�l�e� �1�0�c� �p�r�e�s�e�n�t�s� �t�h�e� �p�e�r�c�e�n�t� �o�f� �s�t�u�d�y� �g�u�i�d�e�s� �i�n� �t�h�e� 

�w�r�i�t�t�e�n� �f�o�r�m�.



�8�8� 

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �1�0�0�%� �o�f� �c�o�g�n�i�t�i�v�e� �u�n�i�t�s� �s�t�u�d�y� 

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

�v�e�r�i�f�i�e�d� �i�f� �1�0�0�%� �o�f� �t�h�e� �t�o�t�a�l� �c�o�g�n�i�t�i�v�e� �u�n�i�t�s� �s�t�u�d�y� �g�u�i�d�e�s� 

�w�e�r�e� �p�r�o�v�i�d�e�d� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�m�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �P�S�I� �d�e�s�i�g�n� 

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

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

�f�o�r�n�.� 

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

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

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

�a�n�d� �r�u�l�e�s�/�s�c�o�r�i�n�g� �(�S�e�e� �A�p�p�e�n�d�i�x� �E� �a�n�d� �A�p�p�e�n�d�i�x� �K�)�.� �T�a�b�l�e� �1�0�d� 

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

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �1�0�0�%� �o�f� �c�o�g�n�i�t�i�v�e� �u�n�i�t�s� �t�e�s�t�s� �i�n� 

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

�1�0�0�%� �o�f� �t�h�e� �t�o�t�a�l� �c�o�g�n�i�t�i�v�e� �u�n�i�t�s� �t�e�s�t� �w�e�r�e� �p�r�o�v�i�d�e�d� �i�n� �t�h�e� 

�w�r�i�t�t�e�n� �f�o�r�m�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �c�o�g�n�i�t�i�v�e� 

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

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

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

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

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

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

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

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

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



�8�9� 

�T�a�b�l�e� �1�1�.� 

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

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

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

�A�p�p�e�n�d�i�x� �A�)�.� �T�a�b�l�e� �1�1�a� �p�r�e�s�e�n�t�s� �t�h�e� �p�e�r�c�e�n�t� �o�f� �p�o�l�i�c�y� �g�u�i�d�e�s� 

�i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�n�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �1�0�0�%� �o�f� �c�o�u�r�s�e� �p�o�l�i�c�y� �g�u�i�d�e�s� �i�n� �t�h�e� 

�w�r�i�t�t�e�n� �f�r�o�m�.� �T�h�i�s� �P�S�I� �f�e�a�t�u�r�e� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� 

�1�0�0�%� �o�f� �t�h�e� �t�o�t�a�l� �c�o�u�r�s�e� �p�o�l�i�c�y� �g�u�i�d�e�s� �w�e�r�e� �p�r�o�v�i�d�e�d� �i�n� �t�h�e� 

�w�r�i�t�t�e�n� �f�o�r�m�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �c�l�a�s�s� 

�o�p�e�r�a�t�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�m� �w�a�s� �v�e�r�i�f�i�e�d� �b�y� �t�h�e� 

�p�e�r�c�e�n�t� �o�f� �p�o�l�i�c�y� �g�u�i�d�e�s� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�o�r�m�.� 

�T�h�e� �s�e�c�o�n�d� �a�n�a�l�y�s�i�s� �o�f� �c�l�a�s�s� �o�p�e�r�a�t�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� 

�w�r�i�t�t�e�n� �f�o�r�m� �w�a�s� �t�h�e� �p�e�r�c�e�n�t� �o�f� �s�t�u�d�e�n�t�s� �t�h�a�t� �r�e�c�e�i�v�e�d� �a� 

�c�o�u�r�s�e� �p�o�l�i�c�y� �g�u�i�d�e�.� �T�a�b�l�e� �1�1�b� �p�r�e�s�e�n�t�s� �t�h�e� �p�e�r�c�e�n�t� �o�f� 

�s�t�u�d�e�n�t� �w�h�o� �r�e�c�e�i�v�e�d� �a� �p�o�l�i�c�y� �g�u�i�d�e�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �c�o�n�f�i�r�m�e�d� �t�h�a�t� �1�0�0�%� �o�f� �s�t�u�d�e�n�t�s� �r�e�c�e�i�v�e�d� �a� 

�p�o�l�i�c�y� �g�u�i�d�e�.� �T�h�i�s� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� 

�i�f� �1�0�0�%� �o�f� �s�t�u�d�e�n�t� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� �c�l�a�s�s� �r�e�c�e�i�v�e�d� �a� �c�o�u�r�s�e� 

�p�o�l�i�c�y� �g�u�i�d�e�.� �T�h�e�r�e�f�o�r�e�,� �t�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �c�o�u�r�s�e� 

�o�p�e�r�a�t�i�o�n� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �w�r�i�t�t�e�n� �f�r�o�m� �w�a�s� �v�e�r�i�f�i�e�d� �b�y� �t�h�e� 

�p�e�r�c�e�n�t� �o�f� �s�t�u�d�e�n�t�s� �w�h�o� �r�e�c�e�i�v�e�d� �a� �p�o�l�i�c�y� �g�u�i�d�e�.� 

�R�e�d�u�c�e�d� �l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n� �t�i�m�e�.� �T�h�e� �l�a�s�t� �d�e�s�i�g�n� 

�f�e�a�t�u�r�e� �i�n� �e�m�p�h�a�s�i�s� �p�l�a�c�e�d� �o�n� �t�h�e� �w�r�i�t�t�e�n� �w�o�r�d� �w�a�s� �r�e�d�u�c�e�d� 

�l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n� �t�i�m�e�,� �a�n�a�l�y�z�e�d� �b�y� �d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �m�e�a�n



�E�m�p�h�a�s�i�s� �P�l�a�c�e�d� �o�n� �t�h�e� �W�r�i�t�t�e�n� �W�o�r�d� 

�T�a�b�l�e� �1�1�:� �C�l�a�s�s� �O�p�e�r�a�t�i�n�g� �I�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �W�r�i�t�t�e�n� �F�o�r�m� 
� � 

�T�a�b�l�e� �i�l�a�:� �P�e�r�c�e�n�t� �o�f� �P�o�l�i�c�y� �G�u�i�d�e�s� �i�n� �t�h�e� �W�r�i�t�t�e�n� �F�o�r�m� 

� � 

�P�e�r�c�e�n�t� �i�n� �P�S�I� 
�W�r�i�t�t�e�n� �F�o�r�m� �V�e�r�i�f�i�c�a�t�i�o�n� 

�P�o�l�i�c�y� �G�u�i�d�e�s� �1�0�0�%� �=�1�0�0�%� 

� � 

� � 

�T�a�b�l�e� �1�1�b�:� �P�e�r�c�e�n�t� �o�f� �S�t�u�d�e�n�t�s� �R�e�c�e�i�v�i�n�g� �P�o�l�i�c�y� �G�u�i�d�e� 

�P�e�r�c�e�n�t� �S�t�u�d�e�n�t�s� 
�R�e�c�e�i�v�i�n�g� �P�s�I� 

�P�o�l�i�c�y� �G�u�i�d�e� �V�e�r�i�f�i�c�a�t�i�o�n� 

�S�t�u�d�e�n�t�s� �E�n�r�o�l�l�e�d� 
�i�n� �C�l�a�s�s� �1�0�0�%� �=�1�0�0�%� 

� � 
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�9�1� 

�p�e�r�c�e�n�t� �o�f� �c�l�a�s�s� �t�i�m�e� �s�p�e�n�t� �i�n� �l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n�.� �T�a�b�l�e� 

�1�2� �p�r�e�s�e�n�t�s� �t�h�e� �d�a�t�a� �a�n�a�l�y�s�i�s� �f�o�r� �t�h�i�s� �f�e�a�t�u�r�e�.� 

�T�h�e� �o�n�e� �a�n�a�l�y�s�i�s� �o�f� �l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n� �t�i�m�e� �w�a�s� �t�h�e� 

�m�e�a�n� �p�e�r�c�e�n�t� �o�f� �c�l�a�s�s� �t�i�m�e� �a�c�t�u�a�l�l�y� �s�p�e�n�t� �i�n� �l�e�c�t�u�r�e� �/� 

�d�e�m�o�n�s�t�r�a�t�i�o�n� �o�v�e�r� �t�h�e� �e�n�t�i�r�e� �c�o�u�r�s�e�.� �T�a�b�l�e� �1�2� �p�r�e�s�e�n�t�s� �d�a�t�a� 

�a�n�a�l�y�s�e�s� �o�f� �r�e�d�u�c�e�d� �l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n� �t�i�m�e� �b�e�f�o�r�e� �t�h�e� 

�i�n�t�r�o�d�u�c�t�i�o�n� �o�f� �s�t�u�d�e�n�t� �p�r�o�c�t�o�r�s�,� �a�f�t�e�r� �t�h�e� �i�n�t�r�o�d�u�c�t�i�o�n� �o�f� 

�s�t�u�d�e�n�t� �p�r�o�c�t�o�r�s�,� �a�n�d� �t�h�e� �c�o�m�b�i�n�e�d� �p�e�r�c�e�n�t� �t�h�r�o�u�g�h�o�u�t� �t�h�e� 

�c�o�u�r�s�e�.� 

�T�h�e� �m�e�a�n� �p�e�r�c�e�n�t� �o�f� �t�i�m�e� �a�c�t�u�a�l�l�y� �s�p�e�n�t� �i�n� �l�e�c�t�u�r�e� �/� 

�d�e�m�o�n�s�t�r�a�t�i�o�n� �r�a�n�g�e�d� �f�r�o�m� �a� �l�o�w� �o�f� �1�.�0�%� �t�o� �a� �h�i�g�h� �o�f� �2�.�0�%�.� 

�P�r�o�c�e�s�s� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e� �t�h�a�t� �t�h�e� �p�e�r�c�e�n�t� �o�f� �l�e�c�t�u�r�e� �/� 

�d�e�m�o�n�s�t�r�a�t�i�o�n� �t�i�m�e� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�u�r�s�e� �w�a�s� �1�.�0�%�.� �T�h�i�s� �P�S�I� 

�f�e�a�t�u�r�e� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �v�e�r�i�f�i�e�d� �i�f� �t�h�e� �m�e�a�n� �p�e�r�c�e�n�t� �o�f� �t�i�m�e� 

�s�p�e�n�t� �i�n� �l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n� �w�a�s� �l�e�s�s� �t�h�a�n� �1�0�%�.� �T�h�i�s� 

�v�e�r�i�f�i�e�d� �t�h�e� �P�S�I� �d�e�s�i�g�n� �f�e�a�t�u�r�e� �o�f� �r�e�d�u�c�e�d� �l�e�c�t�u�r�e� 

�/�d�e�m�o�n�s�t�r�a�t�i�o�n� �t�i�m�e� �w�a�s� �t�h�u�s� �v�e�r�i�f�i�e�d� �b�y� �t�h�e� �l�o�w� �a�m�o�u�n�t� �o�f� 

�c�l�a�s�s� �t�i�m�e� �s�p�e�n�t� �i�n� �l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n�.� 

�T�h�e� �d�e�s�i�g�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �e�m�p�h�a�s�i�s� �p�l�a�c�e�d� �o�n� �t�h�e� 

�w�r�i�t�t�e�n� �w�o�r�d� �i�n� �P�S�I� �h�a�d� �f�o�u�r� �f�e�a�t�u�r�e�s�,� �e�x�a�m�i�n�e�d� �t�h�r�o�u�g�h� �n�i�n�e� 

�s�e�p�a�r�a�t�e� �a�n�a�l�y�s�e�s�.� �P�r�o�c�e�s�s� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �P�S�I� �w�a�s� 

�v�e�r�i�f�i�e�d� �i�n� �a�l�l� �n�i�n�e�.� �T�h�e�s�e� �a�n�a�l�y�s�e�s� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�e� 

�p�r�e�s�e�n�c�e� �o�f� �t�h�e� �P�S�I� �d�e�s�i�g�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �e�m�p�h�a�s�i�s� �p�l�a�c�e�d� 

�o�n� �t�h�e� �w�r�i�t�t�e�n� �w�o�r�d� �i�n� �t�h�e� �c�o�u�r�s�e�.



�E�m�p�h�a�s�i�s� �P�l�a�c�e�d� �o�n� �t�h�e� �W�r�i�t�t�e�n� �W�o�r�d� 

�T�a�b�l�e� �1�2�:� �R�e�d�u�c�e�d� �L�e�c�t�u�r�e� �/� �D�e�m�o�n�s�t�r�a�t�i�o�n� �T�i�m�e� 
� � 

�T�a�b�l�e� �1�2�:� �M�e�a�n� �P�e�r�c�e�n�t� �o�f� �C�l�a�s�s� �T�i�m�e� �S�p�e�n�t� �i�n� �L�e�c�t�u�r�e� �/� 
�D�e�m�o�n�s�t�r�a�t�i�o�n� 

�M�e�a�n� 
�N�o�.� �P�e�r�c�e�n�t� �P�S�I� 

�D�a�y�s� �C�l�a�s�s� �T�i�m�e� �V�e�r�i�f�i�c�a�t�i�o�n� 

�w�/� �P�r�o�c�t�o�r�s� �1�4� �1�.�0�%� �0� �o�r� �a� �o�m� �e�m� �e�o� 

�w�/�o� �P�r�o�c�t�o�r�s� �2�0� �2�.�0�%� �e�e� 

�O�v�e�r�a�l�l� �3�4� �1�.�5�%� �<� �1�0�%� 

� 



�9�3� 

�S�p�e�c�i�a�l� �C�o�n�s�i�d�e�r�a�t�i�o�n�s� 

�A�s� �m�e�n�t�i�o�n�e�d� �i�n� �t�h�e� �s�e�c�t�i�o�n� �o�f� �c�o�n�t�e�x�t�u�a�l� �f�a�c�t�o�r�s�,� 

�s�e�v�e�r�a�l� �s�p�e�c�i�a�l� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� �m�u�s�t� �b�e� �l�o�o�k�e�d� �a�t� �i�n� �o�r�d�e�r� �t�o� 

�g�i�v�e� �a� �c�o�m�p�l�e�t�e� �d�e�s�c�r�i�p�t�i�o�n� �a�n�d� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �e�f�f�e�c�t�s� 

�a�n�d� �i�n�f�l�u�e�n�c�e�s� �i�n� �t�h�e� �c�o�u�r�s�e�.� �T�h�e�s�e� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� �a�f�f�e�c�t�e�d� 

�t�h�e� �d�a�t�a� �a�n�d� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �p�r�o�c�e�s�s �� �r�e�s�u�l�t�s�.� 

�I�n�f�o�r�m�a�t�i�o�n� �f�r�o�m� �c�l�a�s�s� �j�o�u�r�n�a�l�s� �w�i�l�l� �b�e� �p�r�e�s�e�n�t�e�d� �a�s� �a� �f�o�r�m� �o�f� 

�p�r�o�c�e�s�s� �r�e�s�u�l�t�s�.� �T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �w�i�l�l� �c�o�v�e�r� 

�c�l�a�s�s� �a�t�t�e�n�d�a�n�c�e�,� �a�c�t�i�v�i�t�y� �p�e�r�f�o�r�m�a�n�c�e�,� �a�n�d� �s�t�u�d�e�n�t� 

�m�o�t�i�v�a�t�i�o�n�.� �T�h�e�s�e� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� �i�n�c�l�u�d�e�:� �(�a�)� �V�a�r�s�i�t�y� 

�a�t�h�l�e�t�e�s�,� �(�b�)� �h�i�g�h� �n�u�m�b�e�r� �o�f� �s�e�n�i�o�r�s� �e�n�r�o�l�l�e�d�,� �a�n�d� �(�c�)� �v�a�r�i�o�u�s� 

�s�k�i�l�l� �l�e�v�e�l�s�.� 

�V�a�r�s�i�t�y� �A�t�h�l�e�t�e�s� 

�F�o�u�r� �v�a�r�s�i�t�y� �b�a�s�e�b�a�l�l� �p�l�a�y�e�r�s� �w�e�r�e� �e�n�r�o�l�l�e�d� �i�n� �t�h�e� 

�c�o�u�r�s�e�.� �A�s� �w�i�t�h� �m�o�s�t� �v�a�r�s�i�t�y� �a�t�h�l�e�t�e�s� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �w�e�r�e� 

�o�f�t�e�n� �o�u�t� �d�u�e� �t�o� �g�a�m�e�s� �a�n�d� �p�r�a�c�t�i�c�e� �t�i�m�e�s�.� �T�h�e� �c�o�u�r�s�e� �w�a�s� 

�h�e�l�d� �d�u�r�i�n�g� �t�h�e� �w�i�n�t�e�r� �t�e�r�m�.� �H�o�w�e�v�e�r�,� �p�r�a�c�t�i�c�e� �a�n�d� �g�a�m�e�s� 

�b�e�g�a�n� �a�s� �e�a�r�l�y� �a�s� �m�i�d�-�M�a�r�c�h�.� �O�f�t�e�n� �a�t�t�e�n�d�a�n�c�e� �w�o�u�l�d� �b�e� 

�a�f�f�e�c�t�e�d� �b�y� �w�h�o� �m�a�d�e� �t�h�e� �t�r�a�v�e�l�i�n�g� �s�q�u�a�d� �a�n�d� �w�h�o� �d�i�d�n�'�t�.� �M�o�r�e� 

�t�h�a�n� �o�n�c�e� �b�a�l�l� �p�l�a�y�e�r�s� �c�a�m�e� �b�y� �t�o� �i�n�f�o�r�m� �t�h�e� �i�n�s�t�r�u�c�t�o�r� �t�h�a�t� 

�t�h�e�y� �w�o�u�l�d� �n�o�t� �b�e� �i�n� �c�l�a�s�s� �b�e�c�a�u�s�e� �t�h�e�y� �n�e�e�d�e�d� �t�o� �p�r�a�c�t�i�c�e� �i�f� 

�t�h�e�y� �w�e�r�e� �g�o�i�n�g� �t�o� �p�l�a�y� �i�n� �t�h�e� �n�e�x�t� �g�a�m�e�.� �T�a�b�l�e� �1�3� 

�d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �t�h�e� �b�a�s�e�b�a�l�l� �p�l�a�y�e�r�s� �w�e�r�e� �a�t�t�e�n�d�i�n�g� 

�c�l�a�s�s� �9�3�%� �o�f� �t�h�e� �t�i�m�e�.



�S�p�e�c�i�a�l� �C�o�n�s�i�d�e�r�a�t�i�o�n�s� 

� � 

�T�a�b�l�e� �1�3�:� �M�e�a�n� �P�e�r�c�e�n�t� �o�f� �D�a�y�s� �A�t�t�e�n�d�e�d� �b�y� �S�p�e�c�i�a�l� �G�r�o�u�p�s� 
�E�n�r�o�l�l�e�d� �i�n� �C�l�a�s�s� 

�M�e�a�n� �P�e�r�c�e�n�t� 
�O�f� �D�a�y�s� 

�A�t�t�e�n�d�i�n�g� �C�l�a�s�s� 

�B�a�s�e�b�a�l�l� �P�l�a�y�e�r�s� �9�3�.�0�%� 

�S�e�n�i�o�r�s� �8�2�.�0�%� 

�L�o�w� �P�r�e�-�T�e�s�t� 
�G�r�o�u�p� �6�2�.�0�%� 

�H�i�g�h� �P�r�e�-�T�e�s�t� 
�G�r�o�u�p� �5�8�.�0�%� 

�O�v�e�r�a�l�l� �7�2�.�0�%� 
� � 

�9�4



�9�5� 

�A�l�t�h�o�u�g�h� �t�h�e�r�e� �w�e�r�e� �n�e�g�a�t�i�v�e� �a�s�p�e�c�t�s� �t�o� �t�h�e�s�e� �a�t�h�l�e�t�e�s� �a�s� 

�s�t�u�d�e�n�t�s�,� �t�h�e�y� �a�l�s�o� �d�i�s�p�l�a�y�e�d� �p�o�s�i�t�i�v�e� �a�s�p�e�c�t�s�.� �A�s� �c�o�l�l�e�g�e� 

�l�e�v�e�l� �a�t�h�l�e�t�e�s� �t�h�e�y� �o�f�t�e�n� �e�x�c�e�l�l�e�d� �a�t� �t�h�e� �d�e�s�i�g�n�e�d� �t�a�s�k�s� �a�n�d� 

�c�o�u�l�d� �q�u�i�c�k�l�y� �m�a�k�e� �u�p� �a�n�y� �t�i�m�e� �m�i�s�s�e�d�.� �A�s� �e�x�p�e�c�t�e�d�,� �t�h�e� 

�a�b�s�e�n�c�e�s� �i�n�c�r�e�a�s�e�d� �a�s� �t�h�e� �c�o�u�r�s�e� �e�x�t�e�n�d�e�d� �l�a�t�e�r� �i�n�t�o� �t�h�e� �t�e�r�n�.� 

�H�o�w�e�v�e�r�,� �t�h�e�y� �w�o�r�k�e�d� �e�x�t�r�e�m�e�l�y� �h�a�r�d� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� 

�c�o�u�r�s�e� �s�o� �t�h�a�t� �t�h�e�y� �w�e�r�e� �w�e�l�l� �a�h�e�a�d� �o�f� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� 

�s�t�u�d�e�n�t�s�.� �T�h�i�s� �w�a�s� �e�x�e�m�p�l�i�f�i�e�d� �b�y� �t�h�e�i�r� �s�e�l�e�c�t�i�o�n� �a�s� 

�p�r�o�c�t�o�r�s�.� 

�N�o�t� �h�a�v�i�n�g� �t�h�e� �a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �g�r�a�d�u�a�t�e� �s�t�u�d�e�n�t�s� �a�s� 

�p�r�o�c�t�o�r�s�,� �K�e�l�l�e�r� �s�u�g�g�e�s�t�e�d� �u�s�i�n�g� �m�o�r�e� �a�d�v�a�n�c�e�d� �s�t�u�d�e�n�t�s� �t�o� �a�i�d� 

�i�n� �t�h�e� �c�o�u�r�s�e� �a�s� �s�t�u�d�e�n�t� �p�r�o�c�t�o�r�s�.� �T�o� �a�i�d� �i�n� �p�r�o�v�i�d�i�n�g� �c�l�a�s�s� 

�l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n�s� �t�h�e� �t�e�a�c�h�e�r� �s�e�l�e�c�t�e�d� �f�o�u�r� �s�t�u�d�e�n�t�s� �a�s� 

�s�t�u�d�e�n�t� �p�r�o�c�t�o�r�s�.� �T�h�e�y� �w�e�r�e� �s�e�l�e�c�t�e�d� �b�a�s�e�d� �o�n� �t�h�e�i�r� �a�d�v�a�n�c�e�d� 

�p�o�s�i�t�i�o�n� �i�n� �t�h�e� �t�a�s�k� �s�e�q�u�e�n�c�e�s� �a�n�d� �t�h�e� �t�e�a�c�h�e�r�'�s� �j�u�d�g�e�m�e�n�t� �o�f� 

�a�b�i�l�i�t�y� �t�o� �h�a�n�d�l�e� �t�h�e� �e�x�t�r�a� �d�u�t�i�e�s� �w�i�t�h�o�u�t� �a�f�f�e�c�t�i�n�g� �t�h�e�i�r� 

�p�r�o�g�r�e�s�s�i�o�n�.� �T�w�o� �o�f� �t�h�e� �f�o�u�r� �s�t�u�d�e�n�t� �p�r�o�c�t�o�r�s� �s�e�l�e�c�t�e�d� �w�e�r�e� 

�b�a�s�e�b�a�l�l� �p�l�a�y�e�r�s�.� �B�y� �s�e�l�e�c�t�i�n�g� �t�w�o� �p�r�o�c�t�o�r�s� �n�o�t� �o�n� �t�h�e� 

�b�a�s�e�b�a�l�l� �t�e�a�m� �t�h�e�r�e� �w�e�r�e� �a�l�w�a�y�s� �p�r�o�c�t�o�r�s� �a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� 

�s�t�u�d�e�n�t�s�.� �N�o�t� �o�n�l�y� �d�i�d� �t�h�e�y� �c�o�m�p�l�e�t�e� �t�h�e� �c�o�u�r�s�e� �w�i�t�h� �n�o� 

�a�p�p�a�r�e�n�t� �p�r�o�b�l�e�m�s�,� �b�u�t� �t�h�e�y� �w�e�r�e� �c�o�m�p�e�t�e�n�t� �p�r�e�s�e�n�t�i�n�g� �c�l�a�s�s� 

�l�e�c�t�u�r�e�s�.� 

�H�i�g�h� �N�u�m�b�e�r� �o�f� �S�e�n�i�o�r�s� �E�n�r�o�l�l�e�d� 

�O�f� �t�h�e� �2�1� �s�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d�,� �1�5� �w�e�r�e� �s�e�n�i�o�r�s�.� �A�s� 

�s�e�n�i�o�r�s�,� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �t�h�e�m� �w�e�r�e� �b�e�g�i�n�n�i�n�g� �t�o� �i�n�t�e�r�v�i�e�w� �f�o�r
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�j�o�b�s� �a�n�d� �w�e�r�e� �o�f�t�e�n� �a�b�s�e�n�t� �f�o�r� �i�n�t�e�r�v�i�e�w�s� �a�n�d� �p�l�a�c�e�m�e�n�t� 

�a�p�p�o�i�n�t�m�e�n�t�s�.� �O�f�t�e�n� �t�h�e�r�e� �w�o�u�l�d� �b�e� �p�e�r�i�o�d�s� �i�n� �w�h�i�c�h� �a�s� �m�a�n�y� 

�a�s� �5� �o�r� �m�o�r�e� �s�t�u�d�e�n�t�s� �w�o�u�l�d� �b�e� �g�o�n�e� �f�o�r� �e�m�p�l�o�y�m�e�n�t� �i�n�t�e�r�v�i�e�w�s�.� 

�H�o�w�e�v�e�r�,� �d�e�s�p�i�t�e� �t�h�e� �s�e�n�i�o�r�s� �b�e�i�n�g� �t�h�e� �s�p�e�c�i�a�l� �g�r�o�u�p� �w�i�t�h� �t�h�e� 

�l�o�w�e�s�t� �a�t�t�e�n�d�a�n�c�e� �t�h�e�y� �s�t�i�l�l� �w�e�r�e� �a�t�t�e�n�d�i�n�g� �c�l�a�s�s� �8�2�%� �o�f� �t�h�e� 

�t�i�m�e� �(�S�e�e� �T�a�b�l�e� �1�3�)�.� 

�O�n�e� �s�t�u�d�e�n�t� �w�h�o� �w�a�s� �g�r�a�d�u�a�t�i�n�g� �a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �t�e�r�m� 

�m�i�s�s�e�d� �6� �o�f� �t�h�e� �f�i�r�s�t� �1�3� �d�a�y�s� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �y�e�a�r� �d�u�e� 

�t�o� �j�o�b� �i�n�t�e�r�v�i�e�w�s�,� �f�a�l�l�i�n�g� �b�e�h�i�n�d� �o�t�h�e�r� �s�t�u�d�e�n�t�s� �i�n� �c�o�m�p�l�e�t�e�d� 

�t�a�s�k�s�.� �H�o�w�e�v�e�r�,� �a�f�t�e�r� �c�o�m�p�l�e�t�i�n�g� �h�i�s� �i�n�t�e�r�v�i�e�w�s� �h�e� �n�e�v�e�r� 

�m�i�s�s�e�d� �c�l�a�s�s�.� �H�a�v�i�n�g� �p�l�a�y�e�d� �v�o�l�l�e�y�b�a�l�l� �b�e�f�o�r�e�,� �h�e� �i�m�m�e�d�i�a�t�e�l�y� 

�a�d�v�a�n�c�e�d� �p�a�s�t� �m�a�n�y� �o�t�h�e�r� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �c�o�u�r�s�e� �a�n�d� �b�e�c�a�m�e� �o�n�e� 

�o�f� �t�h�e� �s�t�u�d�e�n�t� �p�r�o�c�t�o�r�s�.� 

�T�h�e�s�e� �t�y�p�e�s� �o�f� �s�p�e�c�i�a�l� �g�r�o�u�p�s� �o�f�t�e�n� �c�a�u�s�e� �s�c�h�e�d�u�l�i�n�g� �a�n�d� 

�o�t�h�e�r� �t�i�m�e� �p�r�o�b�l�e�m�s� �f�o�r� �t�h�e� �i�n�s�t�r�u�c�t�o�r� �a�n�d� �t�h�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� 

�"�c�o�n�v�e�n�t�i�o�n�a�l�"� �c�o�u�r�s�e� �d�e�s�i�g�n�.� �H�o�w�e�v�e�r�,� �t�h�e� �P�S�I� �d�e�s�i�g�n� �a�l�l�o�w�e�d� 

�s�t�u�d�e�n�t�s� �t�o� �m�i�s�s� �a�n�d� �s�t�i�l�l� �c�o�m�p�l�e�t�e� �t�h�e� �c�o�u�r�s�e� �w�o�r�k�.� �T�h�i�s� �i�s� 

�a� �p�o�s�i�t�i�v�e� �f�e�a�t�u�r�e� �o�f� �t�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �s�e�l�f�-�p�a�c�i�n�g� �a�n�d� 

�d�e�m�o�n�s�t�r�a�t�e�d� �b�y� �a�l�l� �s�t�u�d�e�n�t�s� �c�o�m�p�l�e�t�i�n�g� �o�v�e�r� �9�0�%� �o�f� �t�h�e� �t�a�s�k�s�.� 

�V�a�r�i�o�u�s� �S�k�i�l�l� �L�e�v�e�l�s� 

�S�t�u�d�e�n�t�s� �i�n� �c�o�l�l�e�g�e� �l�e�v�e�l� �c�l�a�s�s�e�s� �o�f�t�e�n� �v�a�r�y� �i�n� �g�e�n�d�e�r�,� 

�a�g�e�,� �a�n�d� �s�k�i�l�l� �l�e�v�e�l�.� �T�h�e� �f�a�c�t�o�r� �t�h�a�t� �a�f�f�e�c�t�s� �a� �p�h�y�s�i�c�a�l� 

�e�d�u�c�a�t�i�o�n� �c�o�u�r�s�e� �t�h�e� �m�o�s�t� �i�s� �u�s�u�a�l�l�y� �t�h�e� �v�a�r�i�o�u�s� �s�k�i�l�l� �l�e�v�e�l�s�.� 

�T�h�i�s� �c�o�u�r�s�e� �i�n�c�l�u�d�e�d� �s�t�u�d�e�n�t�s� �w�h�o� �h�a�d� �p�l�a�y�e�d� �v�o�l�l�e�y�b�a�l�l� �i�n�a� 

�v�a�r�s�i�t�y� �h�i�g�h� �s�c�h�o�o�l� �p�r�o�g�r�a�m�,� �a�n�d� �m�a�n�y� �o�t�h�e�r�s� �w�h�o� �h�a�d� �o�n�l�y� �b�e�e�n
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�i�n�v�o�l�v�e�d� �a�s� �a� �s�p�e�c�t�a�t�o�r�,� �w�i�t�h� �l�i�t�t�l�e� �o�r� �n�o� �c�o�n�c�e�p�t� �o�f� �t�h�e� 

�g�a�m�e�.� 

�T�h�e� �c�o�u�r�s�e� �j�o�u�r�n�a�l� �n�o�t�e�d� �t�h�a�t� �t�h�e� �l�e�s�s� �s�k�i�l�l�e�d� �s�t�u�d�e�n�t�s� 

�s�h�o�w�e�d� �l�i�t�t�l�e� �i�n�t�e�r�e�s�t� �a�n�d� �t�h�e�i�r� �a�b�s�e�n�t�e�e� �r�a�t�e� �w�a�s� �o�f�t�e�n� 

�h�i�g�h�e�r� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �c�o�u�r�s�e�.� �N�e�a�r� �t�h�e� �e�n�d� �o�f� �t�h�e� 

�c�o�u�r�s�e� �t�h�e�s�e� �s�l�o�w�e�r� �s�t�u�d�e�n�t�s� �b�e�g�a�n� �s�h�o�w�i�n�g� �u�p� �e�v�e�r�y� �d�a�y�,� 

�p�r�e�s�u�m�a�b�l�y� �t�o� �f�i�n�i�s�h� �t�h�e� �c�o�u�r�s�e� �r�e�q�u�i�r�e�m�e�n�t�s�.� �T�h�e�y� �a�r�r�i�v�e�d� 

�e�a�r�l�y� �a�n�d� �s�t�a�y�e�d� �l�a�t�e�.� 

�T�h�e� �h�i�g�h�e�r� �s�k�i�l�l�e�d� �s�t�u�d�e�n�t�s�'� �a�t�t�e�n�d�a�n�c�e� �w�a�s� �d�i�f�f�e�r�e�n�t� 

�f�r�o�m� �t�h�e� �l�e�s�s� �s�k�i�l�l�e�d� �s�t�u�d�e�n�t�s�'�.� �A�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �t�e�r�m� 

�t�h�e�y� �c�a�m�e� �r�e�g�u�l�a�r�l�y�,� �a�s� �t�h�e�y� �q�u�i�c�k�l�y� �a�d�v�a�n�c�e�d� �p�a�s�t� �m�a�n�y� �o�t�h�e�r� 

�s�t�u�d�e�n�t�s� �a�n�d� �m�o�v�e�d� �t�h�r�o�u�g�h� �t�h�e� �u�n�i�t�s� �w�i�t�h� �l�i�t�t�l�e� �p�r�o�b�l�e�n�.� 

�T�h�e�y� �l�a�t�e�r� �r�e�a�l�i�z�e�d� �t�h�a�t� �t�h�e�y� �c�o�u�l�d� �m�i�s�s� �c�l�a�s�s� �w�i�t�h�o�u�t� �f�a�l�l�i�n�g� 

�b�e�h�i�n�d�.� �O�n�c�e� �t�h�e�y� �r�e�a�l�i�z�e�d� �t�h�i�s� �t�h�e� �h�i�g�h� �g�r�o�u�p� �o�f�t�e�n� �b�e�c�a�m�e� 

�i�n�v�o�l�v�e�d� �i�n� �g�a�m�e� �p�l�a�y� �w�h�e�n� �t�h�e�y� �f�e�l�t� �t�h�e�y� �w�e�r�e� �w�a�y� �a�h�e�a�d� �i�n� 

�t�a�s�k�s� �c�o�m�p�l�e�t�e�d�.� �T�a�b�l�e� �1�3� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �t�h�e�r�e� �w�a�s� �v�e�r�y� 

�l�i�t�t�l�e� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �h�i�g�h� �g�r�o�u�p� �a�n�d� �l�o�w� �g�r�o�u�p� �i�n� 

�p�e�r�c�e�n�t�a�g�e� �o�f� �c�l�a�s�s� �a�t�t�e�n�d�a�n�c�e�.� �B�o�t�h� �g�r�o�u�p�s� �a�c�t�u�a�l�l�y� 

�d�e�m�o�n�s�t�r�a�t�e�d� �a� �h�i�g�h� �r�a�t�e�,� �9�2�%� �a�n�d� �9�1�%�,� �o�f� �a�t�t�e�n�d�a�n�c�e�.� �H�o�w�e�v�e�r� 

�p�a�t�t�e�r�n�s� �v�a�r�i�e�d� �a�s� �n�o�t�e�d�.� 

�S�u�m�m�a�r�y� 

�I�n� �s�u�m�m�a�r�y�,� �K�e�l�l�e�r�'�s� �P�S�I� �w�a�s� �f�a�i�t�h�f�u�l�l�y� �i�m�p�l�e�m�e�n�t�e�d� �i�n�t�o� 

�t�h�e� �c�o�u�r�s�e�,� �b�a�s�e�d� �o�n� �p�r�e�d�e�t�e�r�m�i�n�e�d� �c�o�n�f�i�r�m�a�t�i�o�n� �c�r�i�t�e�r�i�a�.� 

�E�l�e�v�e�n� �d�e�s�i�g�n� �f�e�a�t�u�r�e�s� �w�e�r�e� �u�s�e�d� �t�o� �a�n�a�l�y�z�e� �d�a�t�a� �o�n� �t�h�e� �f�o�u�r� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �P�S�I�.� �T�h�e�s�e� �f�e�a�t�u�r�e�s� �p�r�o�d�u�c�e�d� �2�4� �a�n�a�l�y�s�e�s
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�w�h�i�c�h� �w�e�r�e� �e�x�a�m�i�n�e�d� �t�o� �v�e�r�i�f�y� �t�h�e� �f�a�i�t�h�f�u�l� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� 

�t�h�e� �P�S�I� �v�o�l�l�e�y�b�a�l�l� �u�n�i�t�.� �O�f� �t�h�e�s�e�,� �8�8�%� �m�e�e�t� �t�h�e� �c�r�i�t�e�r�i�o�n� �f�o�r� 

�d�o�c�u�m�e�n�t�i�n�g� �t�h�e� �f�o�u�r� �P�S�I� �d�e�s�i�g�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� �T�h�e� �d�a�t�a� 

�i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� �P�S�I� �d�e�s�i�g�n� �m�e�e�t� �t�h�e� �i�n�t�e�n�d�e�d� �o�u�t�c�o�m�e�s� �o�f� 

�p�r�o�v�i�d�i�n�g� �s�t�u�d�e�n�t�s� �w�i�t�h� �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�.� �T�h�e� �n�e�x�t� 

�c�h�a�p�t�e�r� �w�i�l�l� �l�o�o�k� �a�t� �s�o�m�e� �c�o�n�c�l�u�s�i�o�n�s� �t�h�a�t� �c�a�n� �b�e� �d�r�a�w�n� �f�r�o�m� 

�e�a�c�h� �o�f� �t�h�e� �d�e�f�i�n�i�n�g� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �h�o�w� �t�h�e� �d�a�t�a� �s�u�p�p�o�r�t�s� 

�t�h�e�s�e� �c�o�n�c�l�u�s�i�o�n�s�.



�C�h�a�p�t�e�r� �V� 

�S�u�m�m�a�r�y� �a�n�d� �C�o�n�c�l�u�s�i�o�n�s� 

�T�h�i�s� �c�h�a�p�t�e�r� �w�i�l�l� �p�r�e�s�e�n�t� �c�o�n�c�l�u�s�i�o�n�s� �d�r�a�w�n� �f�r�o�m� �t�h�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �P�S�I� �a�s� �a� �d�e�s�i�g�n� �i�n� �t�h�e� �p�s�y�c�h�o�m�o�t�o�r� �d�o�m�a�i�n�.� 

�P�S�I� �c�o�n�t�a�i�n�s� �f�o�u�r� �d�e�s�i�g�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�:� �(�a�)� �S�e�l�f�-�p�a�c�i�n�g�,� 

�(�b�)� �m�a�s�t�e�r�y�-�b�a�s�e�d� �l�e�a�r�n�i�n�g�,� �(�c�)� �t�e�a�c�h�e�r� �a�s� �a� �m�o�t�i�v�a�t�o�r�,� �a�n�d� 

�(�a�d�)� �e�m�p�h�a�s�i�s� �p�l�a�c�e� �o�n� �t�h�e� �w�r�i�t�t�e�n� �w�o�r�d�.� �E�a�c�h� �o�f� �t�h�e�s�e� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �w�i�l�l� �b�e� �e�x�a�m�i�n�e�d� �a�s� �t�o� �t�h�e� �p�o�s�i�t�i�v�e� �i�n�f�l�u�e�n�c�e�s� 

�e�a�c�h� �h�a�d� �u�p�o�n� �t�h�e� �c�o�u�r�s�e� �a�n�d� �t�o� �t�h�e� �a�r�e�a�s� �i�n� �n�e�e�d� �o�f� �f�u�r�t�h�e�r� 

�d�e�v�e�l�o�p�m�e�n�t�.� �T�h�i�s� �c�h�a�p�t�e�r� �w�i�l�l� �a�l�s�o� �e�x�a�m�i�n�e �� �t�h�e� 

�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �o�f� �P�S�I� �a�s� �t�h�e� �c�o�u�r�s�e� �d�e�s�i�g�n�,� �a�n�d� �s�u�g�g�e�s�t�i�o�n�s� 

�f�o�r� �f�u�r�t�h�e�r� �r�e�s�e�a�r�c�h�.� �T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �w�i�l�l� �b�e� �d�i�v�i�d�e�d� �i�n�t�o� 

�f�o�u�r� �s�e�c�t�i�o�n�s�:� 

�1�)� �R�e�v�i�e�w� �o�f� �t�h�e� �S�t�u�d�y� 

�2�)� �C�o�u�r�s�e� �D�e�s�i�g�n� 

�3�)� �P�S�I� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� 
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�A�s� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �e�x�p�e�r�i�e�n�c�e�s� �a� �g�r�o�w�t�h� �i�n� �t�h�e� �d�e�m�a�n�d� 

�f�o�r� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y�,� �h�i�g�h�e�r� �e�d�u�c�a�t�i�o�n� �m�e�e�t�s� �t�h�i�s� �g�r�o�w�t�h� 

�t�h�r�o�u�g�h� �t�h�e� �B�a�s�i�c� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�o�g�r�a�n�.� �T�h�e� �B�a�s�i�c� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�o�g�r�a�m� �p�r�o�v�i�d�e�s� �c�o�l�l�e�g�e� �a�n�d� �u�n�i�v�e�r�s�i�t�y� �l�e�v�e�l� 

�s�t�u�d�e�n�t�s� �w�i�t�h� �e�x�p�o�s�u�r�e� �t�o� �t�h�e� �p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n� �c�u�r�r�i�c�u�l�u�m� 

�(�T�r�i�m�b�l�e� �&� �H�e�n�s�l�e�y�,� �1�9�8�4�)�.� �B�a�s�i�c� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�o�g�r�a�m�s� �o�f�t�e�n� 
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�a�r�e� �c�o�m�p�o�s�e�d� �o�f� �b�e�g�i�n�n�i�n�g� �l�e�v�e�l� �a�c�t�i�v�i�t�y� �c�o�u�r�s�e�s�.� �O�n�e� �s�u�c�h� 

�c�o�u�r�s�e� �i�s� �b�e�g�i�n�n�i�n�g� �v�o�l�l�e�y�b�a�l�l�.� 

�T�h�e� �m�o�s�t� �c�o�m�m�o�n� �f�o�r�m� �o�f� �i�n�s�t�r�u�c�t�i�o�n� �i�n� �t�h�e� �B�a�s�i�c� 

�I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�o�g�r�a�m� �i�s� �a� �c�o�n�v�e�n�t�i�o�n�a�l� �s�t�y�l�e� �o�f� �t�e�a�c�h�i�n�g�.� 

�U�s�i�n�g� �t�h�i�s� �s�t�y�l�e�,� �t�h�e� �t�e�a�c�h�e�r� �p�r�o�v�i�d�e�s� �s�k�i�l�l� �r�e�l�a�t�e�d� 

�i�n�f�o�r�m�a�t�i�o�n� �t�o� �t�h�e� �e�n�t�i�r�e� �c�l�a�s�s�,� �t�h�e�n� �e�x�p�e�c�t�i�n�g� �a�l�l� �s�t�u�d�e�n�t�s� 

�t�o� �p�e�r�f�o�r�m� �a�t� �t�h�e� �s�a�m�e� �d�e�s�i�g�n�a�t�e�d� �l�e�v�e�l�.� �I�n�d�i�v�i�d�u�a�l� 

�i�n�s�t�r�u�c�t�i�o�n� �i�s� �v�e�r�y� �l�i�m�i�t�e�d� �a�n�d� �s�e�l�d�o�m� �p�r�o�v�i�d�e�d�.� 

�S�i�n�c�e� �1�9�8�4� �t�h�e�r�e� �h�a�s� �b�e�e�n� �a� �s�i�g�n�i�f�i�c�a�n�t� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� 

�a�m�o�u�n�t� �o�f� �p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n� �r�e�q�u�i�r�e�m�e�n�t�s� �n�e�c�e�s�s�a�r�y� �f�o�r� 

�g�r�a�d�u�a�t�i�o�n� �(�M�i�l�l�e�r�,� �D�o�w�e�l�l�,� �&� �P�e�n�d�e�r�,� �1�9�8�9�)�.� �A�d�d�i�t�i�o�n�a�l� 

�r�e�q�u�i�r�e�m�e�n�t�s� �h�a�v�e� �r�e�s�u�l�t�e�d� �i�n� �i�n�c�r�e�a�s�e�d� �e�n�r�o�l�l�m�e�n�t� �i�n� �a�c�t�i�v�i�t�y� 

�c�o�u�r�s�e�s�.� �H�o�w�e�v�e�r�,� �r�e�s�e�a�r�c�h� �i�n�d�i�c�a�t�e�s� �t�h�a�t� �w�h�i�l�e� �e�n�r�o�l�l�m�e�n�t� 

�h�a�s� �i�n�c�r�e�a�s�e�d�,� �t�h�e� �n�u�m�b�e�r� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l�s� �t�e�a�c�h�i�n�g� �i�n� �t�h�e� 

�B�a�s�i�c� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�o�g�r�a�m� �h�a�s� �d�e�c�r�e�a�s�e�d� �(�M�i�l�l�e�r�,� �D�o�w�e�l�l�,� �&� 

�P�e�n�d�e�r�,� �1�9�8�9�)�.� �A�s� �t�h�e� �b�a�s�i�c� �a�c�t�i�v�i�t�y� �c�o�u�r�s�e�s� �r�e�q�u�i�r�e�m�e�n�t�s� 

�b�e�c�o�m�e� �m�o�r�e� �s�t�r�i�n�g�e�n�t�,� �t�w�o� �s�i�t�u�a�t�i�o�n�s� �o�c�c�u�r�;� �c�l�a�s�s� �e�n�r�o�l�l�m�e�n�t� 

�i�n�c�r�e�a�s�e�s�,� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �i�n�s�t�r�u�c�t�i�o�n� �d�e�c�r�e�a�s�e�s� �(�M�i�l�l�e�r�,� 

�D�o�w�e�l�l�,� �&� �P�e�n�d�e�r�,� �1�9�8�9�)�.� �I�n�d�i�v�i�d�u�a�l� �i�n�s�t�r�u�c�t�i�o�n� �m�u�s�t� �b�e� 

�p�r�o�v�i�d�e�d� �t�o� �m�e�e�t� �t�h�e� �v�a�r�y�i�n�g� �n�e�e�d�s� �i�f� �t�h�e� �l�e�a�r�n�i�n�g� �o�f� �m�o�t�o�r� 

�s�k�i�l�l�s� �i�s� �t�o� �b�e� �a� �s�u�c�c�e�s�s�f�u�l� �a�n�d� �e�n�j�o�y�a�b�l�e� �e�x�p�e�r�i�e�n�c�e� �i�n� 

�p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n� �(�S�i�n�g�e�r� �&� �D�i�c�k�,� �1�9�7�4�)�.� 

�T�h�e� �p�r�o�b�l�e�m� �o�f� �d�e�c�r�e�a�s�e�d� �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� �h�a�s� 

�b�e�c�o�m�e� �e�v�i�d�e�n�t� �i�n� �m�a�n�y� �o�f� �t�h�e� �a�c�t�i�v�i�t�y� �c�o�u�r�s�e�s� �o�f�f�e�r�e�d� �i�n� �t�h�e



�1�0�1� 

�c�o�l�l�e�g�e� �b�a�s�i�c� �i�n�s�t�r�u�c�t�i�o�n�a�l� �p�r�o�g�r�a�m�.� �W�i�t�h� �t�h�e� �i�n�e�f�f�e�c�t�i�v�e�n�e�s�s� 

�o�f� �c�o�n�v�e�n�t�i�o�n�a�l� �t�e�a�c�h�i�n�g� �m�e�t�h�o�d�s� �t�o� �c�o�m�p�e�n�s�a�t�e� �f�o�r� �t�h�i�s� 

�p�r�o�b�l�e�m�,� �a�l�t�e�r�n�a�t�i�v�e� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�s� �n�e�e�d� �t�o� �b�e� 

�e�x�a�m�i�n�e�d�.� �O�n�e� �s�u�c�h� �a�l�t�e�r�n�a�t�i�v�e� �i�s� �K�e�l�l�e�r�'�s� �P�e�r�s�o�n�a�l�i�z�e�d� 

�S�y�s�t�e�m� �o�f� �I�n�s�t�r�u�c�t�i�o�n�.� �A�l�t�h�o�u�g�h� �t�h�e� �v�a�s�t� �m�a�j�o�r�i�t�y� �o�f� �r�e�s�e�a�r�c�h� 

�h�a�s� �d�e�a�l�t� �w�i�t�h� �P�S�I� �i�n� �t�h�e� �c�o�g�n�i�t�i�v�e� �d�o�m�a�i�n�,� �i�t� �i�s� �b�e�l�i�e�v�e�d� 

�t�h�a�t� �P�S�I� �m�a�y� �b�e� �e�f�f�e�c�t�i�v�e� �w�h�e�n� �a�p�p�l�i�e�d� �t�o� �t�h�e� �p�s�y�c�h�o�m�o�t�o�r� 

�d�o�m�a�i�n� �o�f� �c�o�l�l�e�g�e� �l�e�v�e�l� �p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n� �c�o�u�r�s�e�s�.� 

�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� �p�l�a�n�,� �d�e�v�e�l�o�p�,� �a�n�d� 

�i�m�p�l�e�m�e�n�t� �P�S�I� �i�n� �a� �c�o�l�l�e�g�e� �l�e�v�e�l� �v�o�l�l�e�y�b�a�l�l� �c�o�u�r�s�e�.� 

�F�u�r�t�h�e�r�m�o�r�e�,� �t�h�i�s� �s�t�u�d�y� �d�o�c�u�m�e�n�t�s� �s�e�v�e�r�a�l� �k�e�y� �d�e�s�i�g�n� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �p�r�e�s�e�n�t� �i�n� �P�S�I� �a�n�d� �h�o�w� �t�h�e�y� �r�e�l�a�t�e� �t�o� 

�i�n�d�i�v�i�d�u�a�l� �i�n�s�t�r�u�c�t�i�o�n� �i�n� �t�h�e� �p�s�y�c�h�o�m�o�t�o�r� �d�o�m�a�i�n�.� �T�h�i�s� �s�t�u�d�y� 

�c�o�m�b�i�n�e�d� �a� �s�y�s�t�e�m�s� �a�p�p�r�o�a�c�h� �m�o�d�e�l� �w�i�t�h� �a�n� �e�d�u�c�a�t�i�o�n�a�l� �R� �&� �D� 

�m�o�d�e�l�,� �t�o� �a�l�l�o�w� �f�o�r� �a�d�j�u�s�t�m�e�n�t�s� �w�i�t�h�i�n� �t�h�e� �c�o�u�r�s�e� �a�s� �i�t� 

�p�r�o�c�e�e�d�e�d�.� 

�C�o�u�r�s�e� �D�e�s�i�g�n� 

�K�e�l�l�e�r�'�s� �P�S�I� �i�s� �b�a�s�e�d� �u�p�o�n� �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�.� 

�T�o� �p�r�o�v�i�d�e�d� �t�h�i�s� �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�,� �P�S�I� �a�l�l�o�w�s� 

�s�t�u�d�e�n�t�s� �t�o� �a�d�v�a�n�c�e� �b�y� �f�o�l�l�o�w�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �b�y� 

�m�a�t�e�r�i�a�l�s� �d�e�s�i�g�n�e�d� �f�o�r� �t�h�e� �c�o�u�r�s�e�.� �S�i�n�g�e�r� �a�n�d� �D�i�c�k� �(�1�9�7�4�)�,� 

�d�i�s�c�u�s�s�i�n�g� �f�a�c�t�o�r�s� �e�f�f�e�c�t�i�n�g� �e�d�u�c�a�t�i�o�n�,� �s�u�p�p�o�r�t�e�d� �t�h�e� 

�i�m�p�o�r�t�a�n�c�e� �o�f� �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� �i�n� �o�r�d�e�r� �t�o� �m�e�e�t� �t�h�e� 

�v�a�r�y�i�n�g� �n�e�e�d�s� �o�f� �s�t�u�d�e�n�t�s� �a�n�d� �t�h�e� �u�s�e� �o�f� �P�S�I� �a�s� �a� �v�i�a�b�l�e� �f�o�r�m



�1�0�2� 

�o�f� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n�.� 

�T�h�e� �f�i�n�d�i�n�g�s� �i�n� �t�h�i�s� �s�t�u�d�y� �i�m�p�l�y� �t�h�a�t� �P�S�I� �o�f�f�e�r�s� �s�e�v�e�r�a�l� 

�a�d�v�a�n�t�a�g�e�s� �o�v�e�r� �c�o�n�v�e�n�t�i�o�n�a�l� �i�n�s�t�r�u�c�t�i�o�n� �o�f�t�e�n� �e�m�p�l�o�y�e�d� �i�n� 

�c�o�l�l�e�g�e� �l�e�v�e�l� �a�c�t�i�v�i�t�y� �c�o�u�r�s�e�s�.� �O�n�e� �o�f� �t�h�e� �m�a�i�n� �e�l�e�m�e�n�t�s� �i�n� 

�t�h�e� �c�o�u�r�s�e� �d�e�s�i�g�n� �w�h�i�c�h� �p�r�o�m�o�t�e�d� �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� 

�w�a�s� �P�S�I�'�s� �t�a�s�k� �s�e�q�u�e�n�c�i�n�g� �i�n� �e�a�c�h� �u�n�i�t� �o�f� �t�h�e� �c�o�u�r�s�e�.� �T�a�s�k�s� 

�w�e�r�e� �p�r�o�v�i�d�e�d� �i�n� �a� �p�r�o�g�r�e�s�s�i�v�e�,� �s�e�q�u�e�n�t�i�a�l� �o�r�d�e�r�,� �w�i�t�h� �i�n�i�t�i�a�l� 

�t�a�s�k�s� �d�e�s�i�g�n�e�d� �f�o�r� �t�h�e� �a�c�q�u�i�s�i�t�i�o�n� �o�f� �b�a�s�i�c� �s�k�i�l�l�s� �n�e�e�d�e�d� �f�o�r� 

�c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�e� �p�r�o�c�e�e�d�i�n�g� �t�a�s�k�.� �E�a�c�h� �t�a�s�k� �i�n�c�r�e�a�s�e�d� �i�n� 

�d�i�f�f�i�c�u�l�t�y� �b�y� �b�u�i�l�d�i�n�g� �u�p�o�n� �t�h�e� �p�r�e�v�i�o�u�s� �t�a�s�k�.� �T�h�i�s� �s�e�q�u�e�n�c�e�d� 

�p�r�o�g�r�e�s�s�i�o�n� �a�l�l�o�w�e�d� �s�t�u�d�e�n�t�s� �t�o� �a�c�h�i�e�v�e� �s�u�c�c�e�s�s� �a�s� �t�h�e�y� �m�o�v�e�d� 

�t�h�r�o�u�g�h� �t�h�e� �v�a�r�i�o�u�s� �l�e�v�e�l�s� �o�f� �e�a�c�h� �u�n�i�t� �a�n�d� �t�o� �i�n�c�r�e�a�s�e� �s�k�i�l�l� 

�d�e�v�e�l�o�p�m�e�n�t� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �c�o�u�r�s�e�.� �T�h�i�s� �s�u�c�c�e�s�s� �i�s� �i�n�d�i�c�a�t�e�d� 

�b�y� �t�h�e� �d�a�t�a� �o�n� �t�h�e� �h�i�g�h� �p�e�r�c�e�n�t�a�g�e� �o�f� �t�a�s�k�s� �c�o�m�p�l�e�t�e�d� �b�y� �1�0�0�%� 

�o�f� �t�h�e� �s�t�u�d�e�n�t�s� �e�n�r�o�l�l�e�d�.� 

�M�e�t�z�l�e�r� �(�1�9�8�6�)�,� �c�o�n�d�u�c�t�i�n�g� �r�e�s�e�a�r�c�h� �o�n� �P�S�I� �i�n� �a� �c�o�l�l�e�g�e� 

�l�e�v�e�l� �b�e�g�i�n�n�i�n�g� �t�e�n�n�i�s� �c�o�u�r�s�e�,� �a�g�r�e�e�d� �w�i�t�h� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� 

�s�e�q�u�e�n�c�e�d� �l�e�a�r�n�i�n�g� �i�n� �t�h�e� �P�S�I� �d�e�s�i�g�n� �l�e�a�d�i�n�g� �t�o� �t�a�s�k� �m�a�s�t�e�r�y� 

�b�y� �a�l�l� �s�t�u�d�e�n�t�s� �i�n� �t�h�e� �c�o�u�r�s�e�.� �R�e�s�e�a�r�c�h� �o�n� �b�e�g�i�n�n�i�n�g� �t�e�n�n�i�s� 

�p�r�o�d�u�c�e�d� �e�v�i�d�e�n�c�e� �t�h�a�t� �s�e�q�u�e�n�c�e�d� �l�e�a�r�n�i�n�g� �w�h�i�c�h� �l�e�a�d� �t�o� 

�m�a�s�t�e�r�y� �c�r�i�t�e�r�i�a� �i�n�c�r�e�a�s�e�d� �a�t�t�e�n�t�i�o�n� �f�o�r� �a�l�l� �s�t�u�d�e�n�t�s� �a�n�d� 

�p�e�r�f�o�r�m�a�n�c�e� �b�e�c�a�m�e� �t�h�e� �m�a�i�n� �f�o�c�u�s�.� �M�e�t�z�l�e�r� �(�1�9�8�6�)� �c�o�n�c�l�u�d�e�d� 

�t�h�a�t� �t�h�e� �f�e�a�t�u�r�e� �o�f� �s�e�q�u�e�n�c�e�d� �l�e�a�r�n�i�n�g� �w�o�u�l�d� �s�e�e�m� �t�o� �b�e� 

�a�d�v�a�n�t�a�g�e�o�u�s� �f�o�r� �m�o�t�o�r� �s�k�i�l�l� �a�c�q�u�i�s�i�t�i�o�n� �i�n� �t�h�e� �p�h�y�s�i�c�a�l



�1�0�3� 

�e�d�u�c�a�t�i�o�n� �s�e�t�t�i�n�g�.� 

�T�h�e� �s�e�c�o�n�d� �c�o�n�c�l�u�s�i�o�n� �u�n�d�e�r� �c�o�u�r�s�e� �d�e�s�i�g�n� �i�s� �t�h�e� �a�b�i�l�i�t�y� 

�f�o�r� �e�a�c�h� �s�t�u�d�e�n�t� �t�o� �i�n�c�r�e�a�s�e� �k�n�o�w�l�e�d�g�e� �a�n�d� �s�k�i�l�l�,� �d�e�s�p�i�t�e� �t�h�e� 

�v�a�r�y�i�n�g� �e�n�t�r�y� �l�e�v�e�l�s�.� �T�o�u�s�i�g�n�a�n�t� �(�1�9�8�3�)� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �P�S�I� 

�a�p�p�l�i�e�d� �i�n� �p�h�y�s�i�c�a�l� �e�d�u�c�a�t�i�o�n� �a�l�l�o�w�s� �s�t�u�d�e�n�t�s� �t�o� �p�r�o�g�r�e�s�s� 

�t�h�r�o�u�g�h� �t�h�e� �c�o�u�r�s�e� �a�t� �t�h�e�i�r� �o�w�n� �l�e�v�e�l� �d�e�s�p�i�t�e� �t�h�e� �v�a�r�i�e�d� �s�k�i�l�l� 

�l�e�v�e�l� �c�o�l�l�e�g�e� �s�t�u�d�e�n�t�s� �b�r�i�n�g� �t�o� �a� �c�o�u�r�s�e�.� �T�h�e� �c�o�u�r�s�e� 

�m�a�t�e�r�i�a�l�s� �p�r�o�v�i�d�e�d� �s�t�u�d�e�n�t�s� �w�i�t�h�i�n� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �u�s�e� �t�h�e�s�e� 

�s�k�i�l�l�s� �a�t� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �l�e�v�e�l� �w�i�t�h�i�n� �e�a�c�h� �u�n�i�t�.� 

�M�e�a�n� �p�e�r�c�e�n�t� �o�f� �t�a�s�k�s� �c�o�m�p�l�e�t�e�d� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�a�t� �a�l�l� 

�s�t�u�d�e�n�t�s� �w�e�r�e� �a�b�l�e� �t�o� �p�r�o�g�r�e�s�s� �t�h�r�o�u�g�h� �t�h�e� �c�o�u�r�s�e�.� �T�h�e� �h�i�g�h�l�y� 

�s�k�i�l�l�e�d� �s�t�u�d�e�n�t�s� �m�o�v�e�d� �q�u�i�c�k�l�y� �t�h�r�o�u�g�h� �t�h�e� �e�a�r�l�y� �t�a�s�k�s� �w�h�i�l�e� 

�l�e�s�s�e�r� �s�k�i�l�l�e�d� �s�t�u�d�e�n�t�s� �w�e�r�e� �a�b�l�e� �t�o� �m�o�v�e� �t�h�r�o�u�g�h� �t�a�s�k�s� 

�w�i�t�h�o�u�t� �b�e�i�n�g� �p�r�e�s�s�u�r�e�d� �t�o� �k�e�e�p� �u�p� �w�i�t�h� �o�t�h�e�r�s�.� �D�e�s�p�i�t�e� �t�h�e� 

�v�a�r�i�o�u�s� �l�e�v�e�l�s� �i�n�h�e�r�e�n�t� �i�n� �a�n�y� �c�o�l�l�e�g�e� �l�e�v�e�l� �a�c�t�i�v�i�t�y� �c�o�u�r�s�e�,� 

�s�t�u�d�e�n�t� �e�v�a�l�u�a�t�i�o�n�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �s�t�u�d�e�n�t�s� �f�e�l�t� �t�h�e�y� �w�e�r�e� 

�a�b�l�e� �t�o� �i�n�c�r�e�a�s�e� �i�n� �s�k�i�l�l� �a�n�d� �k�n�o�w�l�e�d�g�e� �b�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �P�S�I� 

�d�e�s�i�g�n�.� �T�h�e� �d�e�s�i�g�n� �o�f� �t�h�e� �u�n�i�t�s� �i�n� �t�h�e� �c�o�u�r�s�e� �a�l�l�o�w�e�d� �a�l�l� 

�s�t�u�d�e�n�t�s� �t�o� �m�o�v�e� �t�h�r�o�u�g�h� �t�h�e� �s�e�q�u�e�n�c�e� �a�t� �a� �r�a�t�e� �c�o�m�m�e�n�s�u�r�a�t�e� 

�w�i�t�h� �t�h�e� �s�k�i�l�l�s� �t�h�e�y� �b�r�o�u�g�h�t� �t�o� �t�h�e� �c�o�u�r�s�e�.� 

�W�h�i�l�e� �t�h�e� �c�o�u�r�s�e� �d�e�s�i�g�n� �a�p�p�e�a�r�s� �t�o� �h�a�v�e� �p�r�o�v�i�d�e�d� �s�t�u�d�e�n�t�s� 

�w�i�t�h� �t�h�e� �s�k�i�l�l�s� �n�e�e�d�e�d� �f�o�r� �t�h�e� �i�n�t�e�n�d�e�d� �o�u�t�c�o�m�e�s� �s�o�m�e� �a�r�e�a�s� 

�o�f� �t�h�e� �d�e�s�i�g�n� �n�e�e�d� �t�o� �b�e� �f�u�r�t�h�e�r� �d�e�v�e�l�o�p�e�d�,� �a�s� �a�l�l�o�w�e�d� �i�n� �t�h�e� 

�R� �&� �D� �m�o�d�e�l� �o�f� �t�h�e� �d�e�s�i�g�n�.� �T�h�e� �f�i�r�s�t� �a�r�e�a� �r�e�q�u�i�r�i�n�g� �f�u�r�t�h�e�r



�1�0�4� 

�d�e�v�e�l�o�p�m�e�n�t� �i�s� �t�h�e� �n�u�m�b�e�r� �o�f� �t�a�s�k�s� �u�s�e�d� �i�n� �t�h�e� �c�o�u�r�s�e� �d�e�s�i�g�n�.� 

�T�a�s�k�s� �w�e�r�e� �o�f�t�e�n� �t�o�o� �d�e�t�a�i�l�e�d�,� �w�i�t�h�o�u�t� �a�n� �a�p�p�r�o�p�r�i�a�t�e� �a�m�o�u�n�t� 

�o�f� �p�r�o�g�r�e�s�s�i�o�n� �f�r�o�m� �o�n�e� �t�a�s�k� �t�o� �t�h�e� �n�e�x�t�.� �D�e�s�p�i�t�e� �e�v�i�d�e�n�c�e� 

�o�f� �t�h�e� �a�d�v�a�n�t�a�g�e�s� �o�f� �P�S�I� �a�s� �a�n� �i�n�s�t�r�u�c�t�i�o�n�a�l� �d�e�s�i�g�n� �i�n� �t�h�e� 

�p�s�y�c�h�o�m�o�t�o�r� �d�o�m�a�i�n�,� �t�h�e�r�e� �a�r�e� �c�o�n�s�t�r�a�i�n�t�s� �w�h�i�c�h� �r�e�s�t�r�i�c�t� �i�t�s� 

�u�s�e�.� �O�n�e� �o�f� �t�h�e� �m�a�j�o�r� �c�o�n�s�t�r�a�i�n�t�s� �i�s� �t�h�e� �l�i�m�i�t�e�d� �a�m�o�u�n�t� �o�f� 

�t�i�m�e�.� �S�t�u�d�e�n�t�s� �o�f�t�e�n� �r�e�q�u�i�r�e�d� �m�o�r�e� �t�i�m�e� �t�h�a�n� �w�a�s� �a�v�a�i�l�a�b�l�e� 

�f�o�r� �c�o�m�p�l�e�t�i�o�n� �o�f� �a�l�l� �t�a�s�k�s� �i�n� �e�a�c�h� �s�e�q�u�e�n�c�e�.� �C�l�a�s�s� �j�o�u�r�n�a�l�s� 

�r�e�v�e�a�l�e�d� �t�h�a�t� �s�t�u�d�e�n�t�s� �t�h�o�u�g�h�t� �t�h�a�t� �t�h�e� �t�a�s�k�s� �w�e�r�e� �t�o�o� 

�d�e�t�a�i�l�e�d� �f�o�r� �a� �b�e�g�i�n�n�i�n�g� �v�o�l�l�e�y�b�a�l�l� �c�l�a�s�s� �a�n�d� �t�h�a�t� �o�f�t�e�n� �o�n�e� 

�t�a�s�k� �w�a�s� �s�i�m�p�l�y� �a� �c�o�n�t�i�n�u�a�t�i�o�n� �o�f� �t�h�e� �p�r�e�v�i�o�u�s� �t�a�s�k� �w�i�t�h� �v�e�r�y� 

�l�i�t�t�l�e� �p�r�o�g�r�e�s�s�i�o�n�.� �A�l�s�o�,� �j�o�u�r�n�a�l�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� �l�o�w�e�r� 

�s�k�i�l�l�e�d� �s�t�u�d�e�n�t�s� �f�e�l�t� �t�a�s�k�s� �s�h�o�u�l�d� �h�a�v�e� �b�e�e�n� �m�o�r�e� �f�u�n�d�a�m�e�n�t�a�l�.� 

�B�y� �d�e�a�l�i�n�g� �w�i�t�h� �t�h�e� �m�o�r�e� �f�u�n�d�a�m�e�n�t�a�l� �t�a�s�k�s�,� �s�t�u�d�e�n�t�s�'� 

�t�i�m�e� �c�o�u�l�d� �h�a�v�e� �b�e�e�n� �b�e�t�t�e�r� �u�s�e�d� �t�o� �d�e�v�e�l�o�p� �n�e�w� �s�k�i�l�l�s� �r�a�t�h�e�r� 

�t�h�a�n� �r�e�p�e�a�t�i�n�g� �s�i�m�i�l�a�r� �t�a�s�k�s� �w�i�t�h� �l�i�t�t�l�e� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� 

�s�k�i�l�l�s� �b�e�i�n�g� �p�r�o�v�i�d�e�d�.� �M�e�t�z�l�e�r�'�s� �(�1�9�8�8�)� �s�t�u�d�y� �o�f� �P�S�I� �i�n� 

�t�e�n�n�i�s� �a�g�r�e�e�d� �w�i�t�h� �t�h�e� �a�d�v�a�n�t�a�g�e�s� �o�f� �a� �r�e�d�u�c�e�d� �n�u�m�b�e�r� �o�f� 

�t�a�s�k�s�.� �P�r�o�v�i�d�i�n�g� �a� �t�o�t�a�l� �o�f� �3�3� �t�a�s�k�s� �i�n� �t�e�n�n�i�s� �(�c�o�m�p�a�r�e�d� �t�o� 

�t�h�e� �8�5� �t�a�s�k�s� �a�n�d� �a� �f�i�n�a�l� �e�x�a�m� �i�n� �t�h�i�s� �u�n�i�t�)� �r�e�s�u�l�t�e�d� �i�n� �P�S�I� 

�"�,�.�.� �1�)� �f�o�s�t�e�r� �a� �b�e�t�t�e�r� �u�s�e� �o�f� �a�l�l�o�c�a�t�e�d� �t�i�m�e�,� �2�)� �a�l�l�o�w� 

�s�t�u�d�e�n�t�s� �m�o�r�e� �p�r�a�c�t�i�c�e� �t�i�m�e�,� �a�n�d� �3�)� �p�r�o�m�o�t�e� �a� �g�r�e�a�t�e�r� �s�u�c�c�e�s�s� 

�w�h�e�n� �p�r�a�c�t�i�c�i�n�g� �t�h�e�s�e� �m�o�t�o�r� �p�l�a�y� �s�k�i�l�l�s�"� �(�p�.� �7�)�.
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�T�h�e� �s�e�c�o�n�d� �a�s�p�e�c�t� �o�f� �t�h�e� �c�o�u�r�s�e� �d�e�s�i�g�n� �r�e�q�u�i�r�i�n�g� �f�u�r�t�h�e�r� 

�d�e�v�e�l�o�p�m�e�n�t� �w�a�s� �t�h�e� �d�e�t�e�r�m�i�n�a�t�i�o�n� �o�f� �h�o�w� �g�r�a�d�e�s� �w�e�r�e� �r�e�c�e�i�v�e�d� 

�i�n� �t�h�e� �c�o�u�r�s�e�.� �B�y� �d�e�t�e�r�m�i�n�i�n�g� �g�r�a�d�e�s� �b�a�s�e�d� �o�n� �8�0�%� �c�o�m�p�l�e�t�i�o�n� 

�o�f� �a�l�l� �t�a�s�k�s�,� �r�a�t�h�e�r� �t�h�a�n� �8�0�%� �i�n� �e�a�c�h� �u�n�i�t�,� �s�t�u�d�e�n�t�s� �w�e�r�e� �n�o�t� 

�m�o�t�i�v�a�t�e�d� �t�o� �c�o�m�p�l�e�t�e� �a�n�y� �t�a�s�k�s� �a�f�t�e�r� �t�h�e� �8�0�%� �m�a�r�k�.� �O�n�c�e� �8�0�%� 

�o�f� �t�h�e� �t�a�s�k�s� �w�e�r�e� �c�o�m�p�l�e�t�e�d�,� �s�t�u�d�e�n�t�s� �n�e�e�d�e�d� �o�n�l�y� �t�o� �s�c�o�r�e� �1�4�%� 

�c�o�r�r�e�c�t� �o�n� �t�h�e� �r�u�l�e�s� �a�n�d� �s�c�o�r�i�n�g� �t�e�s�t� �i�n� �o�r�d�e�r� �t�o� �p�a�s�s� �t�h�e� 

�c�o�u�r�s�e�.� �T�h�i�s� �w�a�s� �c�o�n�f�i�r�m�e�d� �b�y� �t�h�e� �d�e�c�r�e�a�s�e� �i�n� �s�t�u�d�e�n�t� 

�a�t�t�e�n�d�a�n�c�e� �d�u�r�i�n�g� �t�h�e� �l�a�s�t� �m�o�n�t�h� �i�n� �t�h�e� �c�o�u�r�s�e�.� �O�n�c�e� �s�t�u�d�e�n�t�s� 

�f�e�l�t� �t�h�e�y� �c�o�u�l�d� �r�e�a�c�h� �t�h�e� �8�0�%� �c�r�i�t�e�r�i�a� �d�e�s�i�g�n�a�t�e�d� �f�o�r� �p�a�s�s�i�n�g� 

�t�h�e� �c�o�u�r�s�e� �t�h�e�y� �d�i�d� �n�o�t� �f�e�e�l� �i�t� �w�a�s� �n�e�c�e�s�s�a�r�y� �t�o� �c�o�m�p�l�e�t�e� �t�h�e� 

�r�e�m�a�i�n�i�n�g� �t�a�s�k�s� �i�n� �t�h�e� �s�e�q�u�e�n�c�e�s�.� �I�m�p�l�i�c�a�t�i�o�n�s� �f�r�o�m� �t�h�i�s� 

�i�n�f�o�r�m�a�t�i�o�n� �i�n�d�i�c�a�t�e� �t�h�a�t� �i�n� �o�r�d�e�r� �f�o�r� �s�t�u�d�e�n�t�s� �t�o� �a�t�t�a�i�n� �a�l�l� 

�i�n�t�e�n�d�e�d� �i�n�f�o�r�m�a�t�i�o�n� �g�r�a�d�i�n�g� �n�e�e�d�s� �t�o� �b�e� �m�o�r�e� �s�t�r�i�n�g�e�n�t� �i�n� �t�h�e� 

�a�r�e�a� �o�f� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�e�q�u�i�r�e�m�e�n�t�s�.� �T�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �m�o�r�e� 

�f�u�n�d�a�m�e�n�t�a�l� �t�a�s�k�s� �s�h�o�u�l�d� �r�e�d�u�c�e� �t�h�e� �a�m�o�u�n�t� �o�f� �t�a�s�k�s� �a�n�d� 

�p�r�o�v�i�d�e� �s�t�u�d�e�n�t�s� �a�d�e�q�u�a�t�e� �t�i�m�e� �n�e�c�e�s�s�a�r�y� �t�o� �c�o�m�p�l�e�t�e� �1�0�0�%� �o�f� 

�t�h�e� �c�o�u�r�s�e� �t�a�s�k�s�.� 

�B�a�s�e�d� �o�n� �s�t�u�d�e�n�t� �e�v�a�l�u�a�t�i�o�n�s� �a�n�d� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �d�a�t�a�,� 

�P�S�I� �a�l�l�o�w�e�d� �a�l�l� �s�t�u�d�e�n�t�s� �t�o� �a�c�h�i�e�v�e� �s�u�c�c�e�s�s� �i�n� �t�h�e� �t�a�s�k�s� 

�w�i�t�h�i�n� �t�h�e� �c�o�u�r�s�e�.� �B�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �c�o�u�r�s�e� �d�e�s�i�g�n�,� �s�t�u�d�e�n�t�s� 

�w�e�r�e� �a�b�l�e� �t�o� �c�o�m�p�l�e�t�e� �a� �h�i�g�h� �p�e�r�c�e�n�t� �o�f� �t�h�e� �a�s�s�i�g�n�e�d� �t�a�s�k�s� 

�(�S�e�e� �T�a�b�l�e� �7�)� �w�i�t�h�i�n� �t�h�e� �c�o�u�r�s�e�.



�1�0�6� 

�W�i�l�l�e�t�t�,� �Y�a�m�a�s�h�i�t�a�,� �a�n�d� �A�n�d�e�r�s�o�n� �(�1�9�8�3�)� �a�g�r�e�e�d� �w�i�t�h� �t�h�e� 

�a�d�v�a�n�t�a�g�e�s� �o�f� �P�S�I� �a�s� �a� �d�e�s�i�g�n�.� �C�o�n�d�u�c�t�i�n�g� �a� �m�e�t�a�-�a�n�a�l�y�s�i�s� 

�c�o�m�p�a�r�i�n�g� �P�S�I� �a�n�d� �1�1� �o�t�h�e�r� �s�y�s�t�e�m�s�,� �P�S�I� �w�a�s� �i�d�e�n�t�i�f�i�e�d� �a�s� �t�h�e� 

�m�o�s�t� �s�u�c�c�e�s�s�f�u�l� �i�n� �p�r�o�d�u�c�i�n�g� �o�v�e�r�a�l�l� �a�c�h�i�e�v�e�m�e�n�t�.� �H�o�w�e�v�e�r�,� 

�t�h�e� �m�e�t�a�-�a�n�a�l�y�s�i�s� �w�a�s� �p�e�r�f�o�r�m�e�d� �i�n� �t�h�e� �c�o�g�n�i�t�i�v�e� �d�o�m�a�i�n� �r�a�t�h�e�r� 

�t�h�a�n� �t�h�e� �p�s�y�c�h�o�m�o�t�o�r�.� 

�C�l�a�s�s� �j�o�u�r�n�a�l�s� �i�n�d�i�c�a�t�e�d� �a�r�e�a�s� �w�h�i�c�h� �n�e�e�d�e�d� �f�u�r�t�h�e�r� 

�d�e�v�e�l�o�p�m�e�n�t�.� �T�h�i�s� �d�e�v�e�l�o�p�m�e�n�t� �r�e�l�a�t�e�d� �t�o� �s�t�u�d�e�n�t� �s�a�t�i�s�f�a�c�t�i�o�n� 

�i�n� �t�a�s�k�s� �w�i�t�h�i�n� �e�a�c�h� �u�n�i�t�.� �O�v�e�r�a�l�l�,� �d�a�t�a� �p�r�o�v�i�d�e�d� �c�o�n�c�l�u�s�i�o�n�s� 

�t�h�a�t� �P�S�I� �p�r�o�d�u�c�e�d� �p�o�s�i�t�i�v�e� �e�f�f�e�c�t�s� �a�n�d� �t�h�a�t� �t�h�e� �P�S�I� �d�e�s�i�g�n� �P�S�I� 

�a�p�p�e�a�r�s� �t�o� �b�e� �s�u�c�c�e�s�s�f�u�l� �i�n� �m�e�e�t�i�n�g� �i�n�t�e�n�d�e�d� �o�u�t�c�o�m�e�s� �i�n� �t�h�e� 

�p�s�y�c�h�o�m�o�t�o�r� �d�o�m�a�i�n�.� 

�P�S�I� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� 

�C�o�n�c�l�u�s�i�o�n�s� �d�r�a�w�n� �f�r�o�m� �e�a�c�h� �o�f� �P�S�I�'�s� �f�o�u�r� �d�e�f�i�n�i�n�g� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �h�o�w� �t�h�e�y� �a�f�f�e�c�t�e�d� �t�h�e� �c�o�u�r�s�e� �w�i�l�l� �b�e� 

�d�i�s�c�u�s�s�e�d� �n�e�x�t�.� �T�h�e� �d�e�s�i�g�n� �i�m�p�l�e�m�e�n�t�e�d� �i�n� �t�h�e� �p�s�y�c�h�o�m�o�t�o�r� 

�i�n�s�t�r�u�c�t�i�o�n�a�l� �u�n�i�t� �o�f� �v�o�l�l�e�y�b�a�l�l� �r�e�v�o�l�v�e�d� �a�r�o�u�n�d� �f�o�u�r� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �P�S�I�:� �(�a�)� �S�e�l�f�-�p�a�c�i�n�g�,� �(�b�)� �m�a�s�t�e�r�y�-�b�a�s�e�d� 

�l�e�a�r�n�i�n�g�,� �(�c�)� �t�e�a�c�h�e�r� �a�s� �a� �m�o�t�i�v�a�t�o�r�,� �a�n�d� �(�d�a�d�)� �e�m�p�h�a�s�i�s� �p�l�a�c�e�d� 

�o�n� �t�h�e� �w�r�i�t�t�e�n� �w�o�r�d�.� 

�S�e�l�f�-�P�a�c�i�n�g� 

�T�h�e� �f�i�r�s�t� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �P�S�I� �i�s� �s�e�l�f�-�p�a�c�i�n�g�.� �I�n� �t�h�i�s� 

�p�s�y�c�h�o�m�o�t�o�r� �i�n�s�t�r�u�c�t�i�o�n�a�l� �u�n�i�t�,� �s�t�u�d�e�n�t�s� �o�f� �v�a�r�i�e�d� �s�k�i�l�l� �a�n�d� 

�e�x�p�e�r�i�e�n�c�e� �w�e�r�e� �b�r�o�u�g�h�t� �t�o�g�e�t�h�e�r�.� �O�f�t�e�n� �s�t�u�d�e�n�t�s� �a�r�e� �e�x�p�e�c�t�e�d



�1�0�7� 

�t�o� �p�e�r�f�o�r�m� �a�t� �a� �r�a�t�e� �c�o�m�m�e�n�s�u�r�a�t�e� �w�i�t�h� �w�h�a�t� �t�h�e� �t�e�a�c�h�e�r� �d�e�e�m�s� 

�a�c�c�e�p�t�a�b�l�e�.� �S�e�l�f�-�p�a�c�i�n�g� �a�l�l�o�w�e�d� �s�t�u�d�e�n�t�s� �t�o� �m�o�v�e� �a�t� �t�h�e�i�r� �o�w�n� 

�r�a�t�e� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �s�k�i�l�l�s� �t�h�e�y� �h�a�d� �a�l�r�e�a�d�y� �a�c�q�u�i�r�e�d�,� �a�n�d� 

�t�o� �f�u�l�l�y� �d�e�v�e�l�o�p� �t�h�e�s�e� �s�k�i�l�l�s� �b�e�f�o�r�e� �p�r�o�c�e�e�d�i�n�g� �t�o� �n�e�w� �o�n�e�s�.� 

�T�o�u�s�i�g�n�a�n�t�'�s� �(�1�9�8�3�)� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �P�S�I� �i�n� �t�h�e� �p�s�y�c�h�o�m�o�t�o�r� 

�d�o�m�a�i�n� �a�g�r�e�e�d�,� �d�e�s�c�r�i�b�i�n�g� �t�h�e� �d�e�s�i�g�n� �a�s� �a� �"�.�.�.�g�o�-�a�t�-�y�o�u�r�-�o�w�n�-� 

�p�a�c�e� �s�y�s�t�e�m�"� �(�p�.�3�3�)�,� �w�h�i�c�h� �l�e�a�d�s� �t�o� �m�a�s�t�e�r�y� �c�r�i�t�e�r�i�a� �i�n�a� 

�p�r�o�g�r�e�s�s�i�v�e� �s�e�q�u�e�n�c�e�,� �a�d�v�a�n�t�a�g�e�o�u�s� �t�o� �m�o�t�o�r� �s�k�i�l�l� �a�c�q�u�i�s�i�t�i�o�n�.� 

�P�r�o�c�e�s�s� �d�a�t�a� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �a�l�t�h�o�u�g�h� �t�h�e� �_� �s�t�u�d�e�n�t�s� 

�p�r�o�g�r�e�s�s�e�d� �a�t� �v�a�r�i�e�d� �r�a�t�e�s�,� �t�h�e�y� �a�l�l� �d�e�m�o�n�s�t�r�a�t�e�d� �t�a�s�k� 

�p�r�o�g�r�e�s�s�i�o�n� �i�n�d�i�c�a�t�e�d� �b�y� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n� �r�a�t�e�s�.� �T�h�e� �d�a�t�a� �o�n� 

�t�a�s�k�s� �t�o� �c�r�i�t�e�r�i�o�n� �a�n�d� �m�e�a�n� �d�a�i�l�y� �t�a�s�k�s� �c�o�m�p�l�e�t�e�d� �s�h�o�w�e�d� �t�h�a�t� 

�s�t�u�d�e�n�t�s� �w�e�r�e� �a�b�l�e� �t�o� �c�o�n�t�i�n�u�a�l�l�y� �p�r�o�g�r�e�s�s� �t�h�r�o�u�g�h� �e�a�c�h� �u�n�i�t� 

�r�e�g�a�r�d�l�e�s�s� �o�f� �e�n�t�r�y� �s�k�i�l�l� �l�e�v�e�l�.� �A�l�s�o�,� �a�l�l� �s�t�u�d�e�n�t�s� �w�e�r�e� �a�b�l�e� 

�t�o� �s�u�c�c�e�s�s�f�u�l�l�y� �r�e�a�c�h� �9�6�%� �o�f� �t�h�e� �c�o�u�r�s�e� �g�o�a�l�s� �e�s�t�a�b�l�i�s�h�e�d� �a�t� 

�t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �c�o�u�r�s�e�.� 

�T�h�e� �s�e�c�o�n�d� �a�d�v�a�n�t�a�g�e� �o�f� �s�e�l�f�-�p�a�c�i�n�g� �w�a�s� �t�h�a�t� �i�t� �a�l�l�o�w�e�d� 

�s�t�u�d�e�n�t�s� �t�o� �p�r�o�g�r�e�s�s� �t�h�r�o�u�g�h� �a� �s�e�q�u�e�n�c�e� �o�f� �t�a�s�k�s� �i�n�v�o�l�v�i�n�g� 

�v�a�r�i�o�u�s� �s�k�i�l�l�s�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�h�e� �s�k�i�l�l�s� �t�h�e� �s�t�u�d�e�n�t� �b�r�o�u�g�h�t� 

�t�o� �t�h�e� �c�o�u�r�s�e�.� �B�y� �a�l�l�o�w�i�n�g� �i�n�d�i�v�i�d�u�a�l� �p�r�o�g�r�e�s�s�i�o�n�,� �t�h�e� 

�t�e�a�c�h�e�r�-�s�t�u�d�e�n�t� �p�r�o�c�e�s�s� �i�n�f�o�r�m�a�t�i�o�n� �r�e�v�e�a�l�e�d� �m�o�r�e� 

�i�n�d�i�v�i�d�u�a�l�i�z�e�d� �s�k�i�l�l� �r�e�l�a�t�e�d� �c�o�n�t�e�n�t�,� �u�s�e�d� �t�o� �a�i�d� �i�n� �s�t�u�d�e�n�t� 

�t�a�s�k� �s�u�c�c�e�s�s�.� �S�k�i�l�l� �s�p�e�c�i�f�i�c� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �p�r�o�v�i�d�e�d� �r�a�t�h�e�r� 

�t�h�a�n� �m�a�n�a�g�e�m�e�n�t� �i�n�f�o�r�m�a�t�i�o�n�.



�1�0�8� 

�M�e�t�z�l�e�r� �(�1�9�8�9�)�,� �s�t�u�d�y�i�n�g� �P�S�I� �i�n� �c�o�l�l�e�g�e� �l�e�v�e�l� �t�e�n�n�i�s�,� 

�a�g�r�e�e�d� �t�h�a�t� �s�e�l�f�-�p�a�c�i�n�g� �f�r�e�e�s� �t�h�e� �i�n�s�t�r�u�c�t�o�r� �f�r�o�m� �t�h�e� �d�a�y�-�t�o�-� 

�d�a�y� �a�s�p�e�c�t�s� �(�i�.�e�.� �m�a�n�a�g�e�m�e�n�t�)� �a�n�d� �e�n�a�b�l�e�s� �s�t�u�d�e�n�t�s� �t�o� �s�p�e�n�d� 

�t�i�m�e� �i�n� �s�k�i�l�l� �r�e�l�a�t�e�d� �a�c�t�i�v�i�t�y�.� �I�n�s�t�r�u�c�t�o�r�s� �a�r�e� �a�b�l�e� �t�o� �s�p�e�n�d� 

�l�e�s�s� �t�i�m�e� �d�i�r�e�c�t�i�n�g� �s�t�u�d�e�n�t� �m�o�v�e�m�e�n�t� �a�n�d� �i�n�c�r�e�a�s�e�d� �t�i�m�e� 

�c�o�n�c�e�n�t�r�a�t�i�n�g� �o�n� �s�k�i�l�l� �p�e�r�f�o�r�m�a�n�c�e�.� 

�D�a�t�a� �i�n�d�i�c�a�t�e�d� �a� �l�o�w� �a�m�o�u�n�t� �o�f� �t�i�m�e� �s�p�e�n�t� �i�n� �m�a�n�a�g�e�m�e�n�t� 

�a�n�d� �t�h�a�t� �a� �h�i�g�h� �p�e�r�c�e�n�t� �o�f� �c�l�a�s�s� �t�i�m�e� �w�a�s� �s�p�e�n�t� �i�n� �s�k�i�l�l� 

�p�r�a�c�t�i�c�e�.� �T�h�e� �l�o�w� �r�a�t�e� �o�f� �m�a�n�a�g�e�m�e�n�t� �t�i�m�e� �w�a�s� �c�o�n�f�i�r�m�e�d� �b�y� 

�t�h�e� �s�t�u�d�e�n�t� �e�v�a�l�u�a�t�i�o�n�s� �i�n�d�i�c�a�t�i�n�g� �t�h�a�t� �p�o�l�i�c�y� �g�u�i�d�e�s� �w�e�r�e� 

�a�b�o�v�e� �a�v�e�r�a�g�e� �i�n� �p�r�o�v�i�d�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �c�o�u�r�s�e� �o�p�e�r�a�t�i�o�n�s�.� 

�A�l�t�h�o�u�g�h� �t�h�e� �a�m�o�u�n�t� �o�f� �s�k�i�l�l� �p�r�a�c�t�i�c�e� �t�i�m�e� �w�a�s� �h�i�g�h�,� �t�h�e� 

�a�m�o�u�n�t� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �f�o�r�m� �o�f� �c�u�e�s�,� �g�u�i�d�a�n�c�e�s�,� �a�n�d� 

�f�e�e�d�b�a�c�k� �d�i�d� �n�o�t� �v�e�r�i�f�y� �t�h�e� �p�r�e�s�e�n�c�e� �o�f� �P�S�I�.� �P�S�I� �d�e�s�i�g�n� 

�s�h�o�u�l�d� �a�l�l�o�w� �t�h�e� �t�e�a�c�h�e�r� �t�o� �p�r�o�v�i�d�e� �i�n�d�i�v�i�d�u�a�l� �i�n�f�o�r�m�a�t�i�o�n� �t�o� 

�e�a�c�h� �s�t�u�d�e�n�t�.� �D�a�t�a� �i�n�d�i�c�t�e�d� �t�h�a�t� �i�n�t�r�o�d�u�c�i�n�g� �s�t�u�d�e�n�t� �p�r�o�c�t�o�r�s� 

�p�r�o�d�u�c�e�d� �a�n� �i�n�c�r�e�a�s�e� �i�n� �t�h�e� �f�r�e�q�u�e�n�c�y� �o�f� �c�u�e�s�,� �g�u�i�d�a�n�c�e�,� �a�n�d� 

�f�e�e�d�b�a�c�k� �p�r�o�v�i�d�e�d� �t�o� �t�h�e� �s�t�u�d�e�n�t�.� �I�n� �o�r�d�e�r� �f�o�r� �P�S�I� �t�o� 

�i�n�c�r�e�a�s�e� �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� �i�n� �t�h�e� �p�s�y�c�h�o�m�o�t�o�r� �d�o�m�a�i�n�,� 

�p�r�o�c�t�o�r�s� �s�e�e�m� �t�o� �b�e� �n�e�e�d�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �l�e�n�g�t�h� �o�f� �t�h�e� 

�c�o�u�r�s�e�.� 

�A� �s�e�c�o�n�d� �a�s�p�e�c�t� �r�e�l�a�t�e�d� �t�o� �s�e�l�f�-�p�a�c�i�n�g� �i�s� �c�o�n�t�e�n�t�-�r�e�l�a�t�e�d� 

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �t�o� �t�h�e� �s�t�u�d�e�n�t�s�.� �A�l�t�h�o�u�g�h� �s�t�u�d�e�n�t� 

�e�v�a�l�u�a�t�i�o�n� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �p�o�l�i�c�y� �g�u�i�d�e�s� �s�u�f�f�i�c�i�e�n�t�l�y� �e�x�p�l�a�i�n�e�d



�1�0�9� 

�c�o�u�r�s�e� �o�p�e�r�a�t�i�o�n�s�,� �t�h�e�r�e� �w�a�s� �a�n� �e�x�t�r�e�m�e�l�y� �h�i�g�h� �r�a�t�e� �o�f� 

�c�o�n�t�e�n�t�-�r�e�l�a�t�e�d� �q�u�e�s�t�i�o�n�s� �a�s�k�e�d� �b�y� �s�t�u�d�e�n�t�s�.� �P�e�r�h�a�p�s� �t�h�i�s� �w�a�s� 

�c�a�u�s�e�d� �b�y� �t�h�e� �s�t�u�d�e�n�t�s�'� �l�a�c�k� �o�f� �f�a�m�i�l�i�a�r�i�t�y� �w�i�t�h� �t�h�e� �c�o�u�r�s�e� 

�p�r�o�c�e�d�u�r�e�s� �a�n�d� �a�n� �i�n�o�r�d�i�n�a�t�e� �a�m�o�u�n�t� �o�f� �t�i�m�e� �s�p�e�n�t� �i�n� �t�a�s�k� 

�r�e�l�a�t�e�d� �l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n� �b�y� �t�h�e� �i�n�s�t�r�u�c�t�o�r�.� �K�e�l�l�e�r� �a�n�d� 

�S�h�e�r�m�a�n�'�s� �(�1�9�7�4�)� �r�e�p�o�r�t� �o�f� �t�h�e� �c�o�u�r�s�e� �p�i�l�o�t� �s�t�u�d�y� �a�n�d� 

�i�n�t�r�o�d�u�c�t�i�o�n� �a�t� �t�h�e� �U�n�i�v�e�r�s�i�t�y� �o�f� �B�r�a�z�i�l� �d�e�m�o�n�s�t�r�a�t�e�d� �t�h�e� �l�a�c�k� 

�o�f� �o�p�p�o�r�t�u�n�i�t�y� �f�o�r� �s�t�u�d�e�n�t�s� �t�o� �b�e�c�o�m�e� �f�a�m�i�l�i�a�r� �w�i�t�h� �t�h�e� 

�d�e�s�i�g�n�.� �I�n� �b�o�t�h� �s�t�u�d�i�e�s� �s�t�u�d�e�n�t�s� �r�e�p�o�r�t�e�d� �s�a�t�i�s�f�a�c�t�i�o�n� �w�i�t�h� 

�t�h�e� �s�e�l�f�-�p�a�c�i�n�g� �a�s�p�e�c�t� �o�f� �t�h�e� �c�o�u�r�s�e�.� �H�o�w�e�v�e�r�,� �t�h�e�y� �f�e�l�t� �t�h�e�y� 

�d�i�d� �n�o�t� �h�a�v�e� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �f�o�r� �d�i�s�c�u�s�s�i�o�n� �o�f� �c�o�u�r�s�e� 

�m�a�t�e�r�i�a�l�s�.� 

�W�h�a�t�e�v�e�r� �t�h�e� �r�e�a�s�o�n�,� �t�h�e� �d�e�s�i�g�n�e�r� �n�e�e�d�s� �t�o� �i�n�c�o�r�p�o�r�a�t�e� 

�a� �w�a�y� �i�n� �w�h�i�c�h� �s�t�u�d�e�n�t�s� �c�o�m�e� �t�o� �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� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d�.� �A� �P�S�I� �g�o�l�f� �c�o�u�r�s�e� �d�e�v�e�l�o�p�e�d� �d�u�r�i�n�g� 

�t�h�i�s� �s�t�u�d�y� �p�r�o�v�i�d�e�d� �l�e�c�t�u�r�e� �/� �d�e�m�o�n�s�t�r�a�t�i�o�n� �t�h�r�o�u�g�h� �t�h�e� �u�s�e� 

�o�f� �v�i�d�e�o�t�a�p�e�s� �p�r�o�v�i�d�e�d� �t�o� �t�h�e� �s�t�u�d�e�n�t�s�.� �B�y� �p�r�o�v�i�d�i�n�g� �l�e�c�t�u�r�e� 

�/� �d�e�m�o�n�s�t�r�a�t�i�o�n� �i�n� �t�h�e� �f�o�r�m� �o�f� �v�i�d�e�o�t�a�p�e�d� �i�n�f�o�r�m�a�t�i�o�n�,� �a�l�l� 

�s�t�u�d�e�n�t�s� �r�e�c�e�i�v�e� �t�h�e� �s�a�m�e� �i�n�f�o�r�m�a�t�i�o�n� �a�n�d� �t�h�e� �t�e�a�c�h�e�r� �i�s� �f�r�e�e� 

�t�o� �p�r�o�v�i�d�e� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �s�k�i�l�l� �i�n�f�o�r�m�a�t�i�o�n� �r�a�t�h�e�r� �t�h�a�n� 

�g�e�n�e�r�a�l� �i�n�f�o�r�m�a�t�i�o�n�.� �B�y� �r�e�d�u�c�i�n�g� �t�h�e� �a�m�o�u�n�t� �o�f� �c�o�n�t�e�n�t�-� 

�r�e�l�a�t�e�d� �q�u�e�s�t�i�o�n�s�,� �t�h�e� �i�n�s�t�r�u�c�t�o�r� �i�s� �a�b�l�e� �t�o� �c�o�n�c�e�n�t�r�a�t�e� �m�o�r�e� 

�o�n� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �s�k�i�l�l� �r�e�l�a�t�e�d� �i�n�f�o�r�m�a�t�i�o�n�.



�1�1�0� 

�P�S�I�'�s� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �s�e�l�f�-�p�a�c�i�n�g� �p�r�o�v�i�d�e�d� �=� �a�n� 

�o�p�p�o�r�t�u�n�i�t�y� �f�o�r� �a�l�l� �s�t�u�d�e�n�t�s� �t�o� �m�o�v�e� �i�n�d�i�v�i�d�u�a�l�l�y� �t�h�r�o�u�g�h� �t�h�e� 

�c�o�u�r�s�e�.� �S�t�u�d�e�n�t�s� �w�e�r�e� �s�u�c�c�e�s�s�f�u�l� �d�u�e� �t�o� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �t�o� 

�p�r�o�g�r�e�s�s� �a�t� �t�h�e�i�r� �o�w�n� �r�a�t�e�.� �T�h�e� �r�a�t�e� �o�f� �p�r�o�g�r�e�s�s�i�o�n� �w�a�s� 

�v�e�r�i�f�i�e�d�,� �d�e�s�p�i�t�e� �a� �l�o�w�e�r�-�t�h�a�n�-�e�x�p�e�c�t�e�d� �r�a�t�e� �o�f� �c�u�e�s�,� 

�g�u�i�d�a�n�c�e�s�,� �a�n�d� �f�e�e�d�b�a�c�k�.� �I�n� �o�r�d�e�r� �f�o�r� �s�e�l�f�-�p�a�c�i�n�g� �t�o� �f�o�c�u�s� 

�o�n� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �i�n�s�t�r�u�c�t�i�o�n�,� �t�a�s�k�s� �n�e�e�d� �t�o� �b�e� �p�r�e�s�e�n�t�e�d� �i�n� 

�a� �c�l�e�a�r�e�r� �m�a�n�n�e�r� �a�n�d� �f�o�r�m�s� �o�f� �p�r�o�v�i�d�i�n�g� �i�n�f�o�r�m�a�t�i�o�n� �n�e�e�d� �t�o� 

�b�e� �e�x�a�m�i�n�e�d� �t�o� �f�r�e�e� �t�h�e� �t�e�a�c�h�e�r� �t�o� �i�n�t�e�r�a�c�t� �w�i�t�h� �s�t�u�d�e�n�t�s� �o�n� 

�a�n� �i�n�d�i�v�i�d�u�a�l� �b�a�s�i�s�.� 

�M�a�s�t�e�r�y�-�b�a�s�e�d� �L�e�a�r�n�i�n�g� 

�T�h�e� �s�e�c�o�n�d� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �P�S�I� �i�s� �m�a�s�t�e�r�y�-�b�a�s�e�d� 

�l�e�a�r�n�i�n�g�.� �A�s� �a� �p�a�r�t� �o�f� �t�h�e� �B�a�s�i�c� �I�n�s�t�r�u�c�t�i�o�n�a�l� �P�r�o�g�r�a�m� �t�h�e� 

�c�l�a�s�s� �c�o�n�t�a�i�n�e�d� �g�r�o�u�p�s� �o�f� �s�t�u�d�e�n�t�s� �w�i�t�h� �v�a�r�i�e�d� �a�b�i�l�i�t�y� �a�n�d� 

�e�x�p�e�r�i�e�n�c�e� �i�n� �t�h�e� �a�c�t�i�v�i�t�y�.� �T�h�e� �c�h�a�r�a�c�t�e�r�i�s�t�i�c� �o�f� �m�a�s�t�e�r�y�-� 

�b�a�s�e�d� �l�e�a�r�n�i�n�g� �a�l�l�o�w�e�d� �e�a�c�h� �g�r�o�u�p� �t�o� �w�o�r�k� �o�n� �t�h�e� �t�a�s�k�s� 

�a�p�p�r�o�p�r�i�a�t�e� �f�o�r� �t�h�e�i�r� �s�k�i�l�l� �l�e�v�e�l�.� �E�a�c�h� �t�a�s�k� �i�n� �t�h�e� �s�e�q�u�e�n�c�e� 

�w�a�s� �b�u�i�l�t� �o�n� �p�r�o�g�r�e�s�s�i�v�e�l�y� �m�o�r�e� �c�o�m�p�l�e�x� �s�k�i�l�l�s�.� �S�t�u�d�e�n�t�s� 

�n�e�e�d�e�d� �t�o� �m�a�s�t�e�r� �t�h�e� �s�k�i�l�l�s� �f�r�o�m� �t�h�e� �p�r�e�v�i�o�u�s� �t�a�s�k� �b�e�f�o�r�e� 

�a�c�c�o�m�p�l�i�s�h�i�n�g� �t�h�e� �p�r�o�c�e�e�d�i�n�g� �t�a�s�k�s�.� 

�M�e�t�z�l�e�r�'�s� �(�1�9�8�6�)� �s�t�u�d�y� �o�f� �a� �b�e�g�i�n�n�i�n�g� �c�o�l�l�e�g�e� �l�e�v�e�l� 

�t�e�n�n�i�s� �c�o�u�r�s�e�,� �u�s�i�n�g� �a� �P�S�I� �d�e�s�i�g�n�,� �a�g�r�e�e�d� �w�i�t�h� �t�h�e� �a�d�v�a�n�t�a�g�e�s� 

�p�r�o�d�u�c�e�d� �b�y� �s�e�q�u�e�n�c�e�d� �l�e�a�r�n�i�n�g�.� �M�e�t�z�l�e�r�'�s� �s�t�u�d�y� �i�n�d�i�c�a�t�e�d� 

�t�h�a�t� �m�a�s�t�e�r�y� �o�f� �t�h�e� �s�i�m�p�l�e� �t�o� �t�h�e� �c�o�m�p�l�e�x� �t�a�s�k�s� �p�r�o�v�i�d�e�d



�1�1�1� 

�p�r�o�g�r�e�s�s�i�o�n� �t�h�r�o�u�g�h� �t�h�e� �v�a�r�i�o�u�s� �m�o�t�o�r� �s�k�i�l�l� �u�n�i�t�s� �w�i�t�h�i�n� �a� 

�p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �c�o�u�r�s�e�.� 

�D�a�t�a� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �m�a�s�t�e�r�i�n�g� �e�a�c�h� �s�k�i�l�l� �b�e�f�o�r�e� 

�p�r�o�c�e�e�d�i�n�g� �a�l�l�o�w�e�d� �a�l�l� �s�t�u�d�e�n�t�s�,� �w�i�t�h�o�u�t� �r�e�g�a�r�d� �t�o� �s�k�i�l�l� 

�l�e�v�e�l�,� �t�o� �d�e�v�e�l�o�p� �t�h�e� �s�k�i�l�l�s� �n�e�e�d�e�d� �t�o� �r�e�a�c�h� �a� �h�i�g�h� �r�a�t�e� �o�f� 

�t�a�s�k�s� �t�o� �c�r�i�t�e�r�i�o�n�.� �P�r�o�c�e�s�s� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �a�l�l� 

�s�t�u�d�e�n�t�s� �d�e�v�e�l�o�p�e�d� �t�h�e� �s�k�i�l�l�s� �n�e�e�d� �t�o� �a�c�c�o�m�p�l�i�s�h� �o�v�e�r� �9�5�%� �(�S�e�e� 

�T�a�b�l�e� �6�c�)� �o�f� �t�h�e� �t�a�s�k�s� �w�i�t�h�i�n� �t�h�e� �c�o�u�r�s�e�.� �S�t�u�d�e�n�t� �e�v�a�l�u�a�t�i�o�n�s� 

�i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e�y� �p�e�r�c�e�i�v�e�d� �t�h�e�m�s�e�l�v�e�s� �t�o� �h�a�v�e� �i�n�c�r�e�a�s�e�d� 

�b�o�t�h� �s�k�i�l�l� �a�n�d� �k�n�o�w�l�e�d�g�e� �u�n�d�e�r� �t�h�e� �P�S�I� �d�e�s�i�g�n�.� 

�T�h�e� �s�e�c�o�n�d� �p�o�s�i�t�i�v�e� �a�s�p�e�c�t� �o�f� �m�a�s�t�e�r�y�-�b�a�s�e�d� �l�e�a�r�n�i�n�g� �w�a�s� 

�s�t�u�d�e�n�t� �k�n�o�w�l�e�d�g�e� �o�f� �t�a�r�g�e�t� �c�r�i�t�e�r�i�a�.� �A� �t�a�r�g�e�t� �c�r�i�t�e�r�i�o�n� 

�a�l�l�o�w�e�d� �s�t�u�d�e�n�t�s� �t�o� �k�n�o�w� �w�h�a�t� �p�e�r�f�o�r�m�a�n�c�e� �w�a�s� �e�x�p�e�c�t�e�d� �o�n� �e�a�c�h� 

�t�a�s�k�.� �A�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �e�a�c�h� �u�n�i�t� �s�t�u�d�e�n�t�s� �w�e�r�e� �p�r�o�v�i�d�e�d� 

�w�i�t�h� �a� �l�e�a�r�n�i�n�g� �t�a�s�k� �s�e�q�u�e�n�c�e� �s�h�e�e�t� �t�h�a�t� �i�d�e�n�t�i�f�i�e�d� �a�l�l� �t�h�e� 

�t�a�s�k�s� �i�n� �t�h�e� �s�e�q�u�e�n�c�e�.� �E�a�c�h� �t�a�s�k� �h�a�d� �a� �p�e�r�f�o�r�m�a�n�c�e� �c�r�i�t�e�r�i�o�n� 

�l�i�s�t�e�d� �o�n� �t�h�e� �s�h�e�e�t�.� �B�y� �a�l�l�o�w�i�n�g� �s�t�u�d�e�n�t�s� �t�h�e� �o�p�p�o�r�t�u�n�i�t�y� �t�o� 

�k�n�o�w� �w�h�a�t� �w�a�s� �e�x�p�e�c�t�e�d� �i�n� �o�r�d�e�r� �t�o� �r�e�a�c�h� �m�a�s�t�e�r�y�,� �t�h�e�y� �w�e�r�e� 

�a�b�l�e� �t�o� �f�o�c�u�s� �o�n� �t�h�e� �i�n�t�e�n�d�e�d� �o�u�t�c�o�m�e�s� �i�n� �e�a�c�h� �u�n�i�t�.� �M�a�s�t�e�r�y� 

�l�e�a�r�n�i�n�g� �a�l�l�o�w�e�d� �t�h�e� �s�t�u�d�e�n�t�s� �t�o� �f�o�c�u�s� �o�n� �c�o�u�r�s�e� �e�x�p�e�c�t�a�t�i�o�n�s� 

�a�s� �d�e�f�i�n�e�d� �b�y� �m�a�s�t�e�r�y� �c�r�i�t�e�r�i�a� �a�n�d� �a�i�d�e�d� �s�t�u�d�e�n�t�s� �t�o� �w�o�r�k� 

�t�o�w�a�r�d� �a� �d�e�f�i�n�i�t�e� �g�o�a�l� �i�n� �e�a�c�h� �u�n�i�t�.� �D�a�t�a� �i�n�d�i�c�a�t�e�d� �t�h�i�s� 

�p�r�o�g�r�e�s�s�i�o�n� �b�y� �t�h�e� �h�i�g�h� �p�e�r�c�e�n�t� �o�f� �t�a�s�k�s� �c�o�m�p�l�e�t�e�d� �t�o� �e�a�c�h� 

�e�s�t�a�b�l�i�s�h�e�d� �c�r�i�t�e�r�i�o�n�.� �S�t�u�d�i�e�s� �u�s�i�n�g� �s�i�m�i�l�a�r� �s�y�s�t�e�m�s� �h�a�v�e



�1�1�2� 

�p�r�o�v�i�d�e�d� �a� �b�a�s�i�s� �f�o�r� �t�h�i�s� �c�o�n�c�l�u�s�i�o�n�.� 

�O�n�e� �s�t�u�d�y� �w�a�s� �a� �c�o�m�p�e�t�e�n�c�y�-�b�a�s�e�d� �m�o�d�e�l� �i�n� �t�h�e� �p�s�y�c�h�o�m�o�t�o�r� 

�d�o�m�a�i�n� �(�V�i�e�r�a� �a�n�d� �F�e�r�g�u�s�o�n�,� �1�9�8�6�)�.� �T�h�i�s� �m�o�d�e�l� �c�o�n�t�a�i�n�e�d� �m�a�n�y� 

�c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �s�i�m�i�l�a�r� �t�o� �t�h�e� �P�S�I� �d�e�s�i�g�n�,� �i�n�c�l�u�d�i�n�g� �m�a�s�t�e�r�y�-� 

�b�a�s�e�d� �i�n�s�t�r�u�c�t�i�o�n�.� �T�h�i�s� �m�o�d�e�l� �w�a�s� �a�p�p�l�i�e�d� �t�o� �a� �c�o�l�l�e�g�e� �l�e�v�e�l� 

�v�o�l�l�e�y�b�a�l�l� �c�o�u�r�s�e�.� �T�h�e� �s�t�u�d�y� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �b�y� �d�e�f�i�n�i�n�g� 

�p�r�e�s�c�r�i�b�e�d� �g�o�a�l�s� �s�t�u�d�e�n�t�s� �w�o�r�k�e�d� �c�o�n�s�c�i�e�n�t�i�o�u�s�l�y� �t�o�w�a�r�d� �t�h�o�s�e� 

�g�o�a�l�s� �a�n�d� �u�s�e�d� �c�l�a�s�s� �t�i�m�e� �m�o�r�e� �e�f�f�i�c�i�e�n�t�l�y�.� 

�A�l�t�h�o�u�g�h� �s�t�u�d�e�n�t�s� �w�e�r�e� �a�b�l�e� �t�o� �f�o�c�u�s� �o�n� �t�h�e� 

�i�n�s�t�r�u�c�t�o�r�'�s� �e�x�p�e�c�t�a�t�i�o�n�s� �i�n� �e�a�c�h� �u�n�i�t�,� �m�a�s�t�e�r�y� �l�e�a�r�n�i�n�g� �m�u�s�t� 

�b�e� �f�u�r�t�h�e�r� �d�e�v�e�l�o�p�e�d� �t�o� �a�i�d� �s�t�u�d�e�n�t�s� �i�n� �u�n�d�e�r�s�t�a�n�d�i�n�g� �h�o�w� �t�a�s�k� 

�m�a�s�t�e�r�y� �p�r�o�m�o�t�e�s� �i�n�t�e�n�d�e�d� �o�u�t�c�o�m�e�s�.� �P�r�o�c�e�s�s� �r�e�s�u�l�t�s� �i�n�d�i�c�a�t�e�d� 

�t�h�a�t� �s�t�u�d�e�n�t�s� �h�a�d� �a� �h�i�g�h� �r�a�t�e� �o�f� �t�a�s�k� �c�o�m�p�l�e�t�i�o�n�.� �H�o�w�e�v�e�r�,� 

�s�t�u�d�e�n�t� �e�v�a�l�u�a�t�i�o�n�s� �s�h�o�w�e�d� �t�h�a�t� �p�e�r�c�e�p�t�i�o�n� �o�f� �t�a�s�k�s� �r�e�l�a�t�e�d� 

�t�o� �i�n�t�e�n�d�e�d� �o�u�t�c�o�m�e�s� �w�a�s� �o�n�l�y� �a�v�e�r�a�g�e�.� �A�g�a�i�n�,� �t�h�i�s� �c�o�u�l�d� �b�e� 

�r�e�l�a�t�e�d� �t�o� �s�t�u�d�e�n�t�s�'� �l�a�c�k� �o�f� �u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �t�h�e� �c�o�u�r�s�e� 

�p�u�r�p�o�s�e�.� 

�M�a�s�t�e�r�y�-�b�a�s�e�d� �l�e�a�r�n�i�n�g� �a�l�l�o�w�e�d� �s�t�u�d�e�n�t�s� �t�o� �k�n�o�w� �w�h�a�t� �w�a�s� 

�e�x�p�e�c�t�e�d� �a�n�d�,� �b�y� �u�s�i�n�g� �a� �p�r�o�g�r�e�s�s�i�o�n�,� �t�o� �a�t�t�a�i�n� �t�h�e� �s�k�i�l�l�s� 

�n�e�e�d� �i�n� �e�a�c�h� �u�n�i�t�.� �H�o�w�e�v�e�r�,� �i�f� �m�a�s�t�e�r�y�-�b�a�s�e�d� �l�e�a�r�n�i�n�g� �i�s� �t�o� 

�b�e� �e�x�t�r�e�m�e�l�y� �e�f�f�e�c�t�i�v�e�,� �p�e�r�f�o�r�m�a�n�c�e� �o�f� �t�a�s�k�s� �t�o� �c�r�i�t�e�r�i�o�n� 

�s�h�o�u�l�d� �b�e� �c�l�e�a�r�l�y� �r�e�l�a�t�e�d� �t�o� �t�h�e� �c�o�u�r�s�e� �i�n�t�e�n�d�e�d� �o�u�t�c�o�m�e�s�.


