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CHAPTER I 

INTRODUCTION 

Background of Problem 

Never before has so much attention been focused on the handicapped 

segment of our population. Throughout the seventies, Americans have 

been made aware of the special needs of the handicapped mainly through 

the efforts of government, business and the news media. The federal 

government, through its public policy, mandated the appropriate educa- _ 

tion of all handicapped children. The Education for All Handicapped 

Children Act of 1975 (Public Law 94-142) is designed to remove barriers 

and restrictions that make a free appropriate public education all but 

impossible for far too many handicapped children. Compatible with this 

act is the Vocational Education Amendments of 1976 (Public Law 94-482), 

which provides for the expansion and strengthening of vocational pro- 

grams for handicapped students. The act requires that 10 percent of the 

federal funds to states for vocational education be provided to programs 

for these children. 

Among the handicapped children identified in both P. L. 94-142 and 

P. L. 94-482 to be served in vocational education are those who have 

been classified for educational purposes as mildly mentally retarded. 

The label of mildly mentally retarded or educable mentally retarded, 

designated as EMR, is used by educators to distinguish this level of 

mental handicapped (I.Q. 50 - 79) from the lower levels of moderate 

(1.9. 25 - 49) and severe or profound (1.Q. below 25) (Smith, 1978).



Of approximately 6.1 million retarded persons in the United States, 

it was estimated by Bluhm (1977) that more than a third of these indi- 

viduals are under 21 years of age. A vast majority of the mentally re- 

tarded (approximately 89 percent) are considered mildly retarded (Smith, 

1978). Given appropriate education and training these individuals could 

become self-supporting as.adults and enter the mainstream of the American 

work force (Bluhm, 1977). Historically, vocational education has sought 

to provide "appropriate education and training" to anyone who wanted it 

and who could benefit by it. However, serious problems became apparent 

when vocational educators realized that differences had to be considered 

when teaching the mildly retarded. Although these students are similar 

to their normal classmates physically, they have a serious learning 

handicap and are generally not as personally and socially mature as stu- 

dents who are not handicapped. The vocational teacher, in order to suc- 

cessfully teach the mildly retarded, must consider these differences and 

become committed to making the necessary changes in order to maximize 

learning for these students. Gold (1976), while discussing the impor- 

tance of commitment in teaching the mentally handicapped, offered the 

following comments: 

Whether or not you make such a commitment is governed in part 
by what you expect from retarded people. If you feel that 
they are not capable of doing much, you probably will not com- 
mit much energy, time or resources to train them in marketable 

skills but, if you realize that a retarded person's performance 
is directly related to the amount of time, effort, and resources 

committed, and especially to the specific instructional strate- 
gies used, you probably will make a commitment to use the time, 
effort, and resources needed to help retarded students succeed 

(Gold, 1976, p. 146). 

  

While there are vocational teachers committed to the task of pro- 

viding the necessary job training for their mentally handicapped



students, many of these teachers are lacking specific instructional 

methods for enhancing learning and retention on the part of these stu- 

dents. 

The demonstration of learning and retention on the part of its 

students has become increasingly important in vocational education pro- 

grams throughout the country as the demands for competency-based educa- 

tion (CBE) become apparent. In competency-based vocational education 

programs the content of each course is based upon the actual jobs or 

tasks performed by the worker (Hoerner and Horne, 1980). The ability 

to perform these jobs or tasks are called competencies. It is expected 

that within a given course, whether it be in a special or regular vo- 

cational education program, the student is expected to learn, retain, 

and thus demonstrate these same job related competencies in order to 

complete that course, Hall and Jones (1976) carry this point a step 

further: 

A key aspect of CBE is that students are held accountable 
not for the acquisition of a specific competency but for the 

demonstration of that competency. 

Student success is not measured strictly by correct answers to 

written tests; instead, competency-based instruction includes preset 

occupational standards with which student performances are compared. 

Although CBE provides for strict accountability of the learning achieved 

and demonstrated by each student, it de-emphasizes group instruction and 

a set time for all students to accomplish the same performance objectives. 

In other words, CBE as compared to traditional vocational education pro- 

vides for greater consideration of individual differences. 

A competency-based vocational education program can, however, pre- 

sent special problems for a student who is mentally handicapped. Some 

examples:



- CBE places a greater responsibility on the learner to 

progress independently of others. 

Problem: Some mentally handicapped students may not be 

prepared to accept the responsibility for learning 

(Smith, 1978). 

~ Once a competency is demonstrated under test conditions 

the student is assumed to retain that competency. 

Problem: The mentally handicapped student is likely to 

have poor memory capacities which are due to strategies 

for encoding information that are different from those 

used by persons with normal mental abilities. (Riggar 

and Riggar, 1980) . 

- CBE programs frequently use self-pacing learning modules 

as a means for providing instruction. 

Problem: Poor readers may not be able to use modules 

effectively. Even when allowances are made for poor 

readers, the retarded person is frequently unable to 

follow written or oral communications (Riggar and Riggar, 

1980). 

The vocational educator serving mildly retarded students and faced 

with the task of teaching occupational competencies as required ina 

competency-based program, first needs to be aware of the special learning 

problems of these students. The vocational educator next needs to deve- 

lop strategies for teaching the mildly retarded student with the aim of 

achieving improved learning and retention. 

Attention also should be given to improving the thinking-memory pro-



cesses of the mentally handicapped - perhaps prior to these students 

entering vocational education. 

Statement of the Problem 
  

The purpose of this study was to examine the effects of remedial 

cognitive training on the ability of adolescent mildly retarded students 

to learn and retain occupational competencies and to determine the 

effects of selected cognitive teaching strategies on learning and reten- 

tion. 

Specifically, this purpose translates into the following research 

question: 

Which of the four groups of mildly mentally retarded adolescent 

students shows the greatest amount of learning and retention of voca- 

tional competencies? 

1. Students who have been provided remedial cognitive training 

and taught by an instructor using selected cognitive teach- 

ing strategies. 

2. Students who have been provided remedial cognitive training 

and taught by an instructor using conventional teaching 

methods. 

3. Students who have not been provided remedial cognitive 

training but taught by an instructor using selected cogni- 

tive teaching strategies. 

4. Students who have not been provided remedial cognitive 

training but taught by an instructor using conventional 

teaching methods.



Significance of Study 

It is generally accepted that it takes a significantly longer pe- 

riod of time for a mentally handicapped person to develop entry-level 

skills than it does for a normal person. For the City of Richmond, 

Virginia, the dropout rate from vocational education programs for the 

mentally handicapped has consistently been higher than for non-handi- 

capped persons. Riggar and Riggar (1980) suggest that the difficulty 

of the mentally handicapped to sustain long-term training is due to 

many of the characteristic learning problems of these students. Since 

competency-based vocational education programs theoretically de- 

emphasize a set time for students to develop needed competencies, the 

mentally handicapped without specially developed cognitive training 

is likely to take even longer to develop entry-level skills. 

The proposed study is needed to determine if cognitive training 

and the selected cognitive teaching strategies will together or sepa- 

rately improve learning and retention for the mentally handicapped. 

To this end the following research hypotheses are formulated: 

Hi: EMR subjects cognitively trained to use learning strategies 

will test higher in knowledge of learning strategies than subjects who 

have not been cognitively trained. 

H_: EMR subjects cognitively trained to use learning strategies 

and cognitively taught vocational skill competencies will test higher 

in their performance of the competencies than subjects not cognitively 

trained but cognitively or traditionally taught. 

a: EMR subjects cognitively trained to use learning strategies 

and traditionally taught vocational skill competencies will test higher



in their performance of the competencies than subjects not cognitively 

trained but cognitively or traditionally taught. 

He EMR subjects cognitively trained to use learning strategies 

and cognitively taught vocational informational competencies will test 

higher in their knowledge of the competencies than subjects not cogni- 

tively trained but cognitively or traditionally taught. 

ae: EMR subjects cognitively trained to use learning strategies 

and traditionally taught vocational informational competencies will 

test higher in their knowledge of the competencies than subjects not 

cognitively trained but cognitively or traditionally taught. 

He: EMR subjects cognitively trained to use learning strategies 

and cognitively taught vocational skill competencies will test higher 

in recall of tools and procedures than subjects not cognitively trained 

but cognitively or traditionally taught. 

A: EMR subjects cognitively trained to use learning strategies 

and traditionally taught vocational skill competencies will test higher 

in recall of tools and procedures than subjects taught not cognitively 

trained but cognitively or traditionally taught. 

Ay EMR subjects cognitively trained to use learning strategies 

and cognitively taught vocational skill competencies will show greater 

retention in performance than subjects taught not cognitively trained 

but cognitively or traditionally taught. 

Hy? EMR subjects cognitively trained to use learning strategies 

and traditionally taught vocational skill competencies will show greater 

retention in performance than subjects not cognitively trained but cog- 

nitively or traditionally taught.



Hy: EMR subjects cognitively trained to use learning strategies 

and cognitively taught vocational informational competencies will show 

greater retention of knowledge of the competencies than subjects not 

cognitively trained but cognitively or traditionally taught. 

Hy4: EMR subjects cognitively trained to use learning strategies 

and traditionally taught vocational informational competencies will 

show greater retention of knowledge of the competencies than subjects 

not cognitively trained but cognitively or traditionally taught. 

Hyo: EMR subjects cognitively trained to use learning strategies 

and cognitively taught vocational skill competencies will show greater 

retention recall of tools and procedures than subjects not cognitively 

trained but cognitively or traditionally taught. 

Hy3: EMR subjects cognitively trained to use learning strategies 

and traditionally taught vocational skill competencies will show greater 

retention recall of tools and procedures than subjects not cognitively 

trained but cognitively or traditionally taught. 

Assumptions of the Study 

The basic assumptions of this study were as follows: 

1. That students assigned to the cognitive training session will 

maintain regular attendance throughout the training periods. 

2. That the students involved in the study will not compromise 

the essential activities that take place during the training 

sessions, 

Limitations of the Study 
  

Generalizations concerning the populations involved pertained only 

to adolescent EMRs enrolled in vocational education in Richmond City 

Schools.



Definition of Terms 
  

In order to promote clarity and understanding, the following terms 

are defined as they relate to this study: 

Cognitive Training. The regular application of memory-enhancing 
  

techniques to a variety of tasks, so that their use in rehearsal and 

retrieval becomes increasingly automatic or spontaneous. 

Competency. Demonstrated ability (including knowledge, skills, or 

attitudes) to perform a specific task successfully to meet a specified 

standard (Hall and Jones, 1976). 

Entry-Level Skills. The set of competencies required of a begin- 

ning worker in an occupation for immediate productivity upon entering 

that occupation. 

Learning. The ability to retrieve information or perform a skill 

a short period of time after acquisition. 

Mentally Handicapped. A label used to designate individuals whose 
  

scores on standardized intelligence tests are between 50 and 79, and who 

have been identified for educational purposes as mildly mentally retarded 

or educable mentally retarded (EMR). 

Module. A learning unit with stated objectives, a pretest, learn- 

ing activities to enable students to acquire competencies the pretest 

has shown to be lacking, and a competency evaluation to measure learning 

success. (Hall and Jones, 1976). 

Retention. The ability to retrieve information or perform a skill 

any time after acquisition. 

Strategies. Plans that are carefully developed in order to achieve 

a desired effect.
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Traditional Teaching. The presentation of instruction to learners 
  

by a qualified teacher who has not been.specially trained to use re- 

hearsal, organization and elaboration strategies. 

Summary and Organization of the Study 
  

The mentally handicapped, having special learning problems, face 

difficulties in a competency-based vocational education program. This 

study examines the effects of cognitive training and selected cognitive 

teaching strategies on the mentally handicapped student's ability to 

learn and retain occupational competencies. 

Chapter I provides an introduction, the problem significance, 

assumptions, limitations, and definition of the terms unique to this 

study. 

Chapter II presents a review of literature supporting the rationale 

for the study and supportive data of studies relating to selected vari- 

ables. 

Chapter III contains a detailed explanation of the methodology used 

in the study, including the treatments, population and sample, the design 

of the study, controls, data and instrumentation, data collection pro- 

cedures and the analysis of data. 

The findings of the study including the description and statistical 

analysis of the data are reported in Chapter IV. 

Chapter V summarizes the findings, the conclusions drawn from the 

data, and implications and recommendations for further studies.



CHAPTER II 

REVIEW OF RELATED LITERATURE AND RESEARCH 

This chapter reviews the pertinent literature including empir- 

ical studies regarding short-term memory and the mentally retarded, 

mnemonic strategy training with mentally retarded children, and cog- 

nitive considerations and strategies for learning motor skills. It 

was evident from the literature search that studies on the cognitive 

training of mentally retarded students to develop vocational compe- 

tencies were very limited and, therefore, justified the need for 

research in this area. 

Short-Term Memory and the Mentally Retarded 
  

Before attempting to research any means of training the 

mentally handicapped to "learn" more efficient means of learning, 

it seems reasonable to review studies that have examined the learning 

difficulty of these individuals. Based primarily on the theories of 

Waugh and Norman (1965) and Atkinson and Shiffrin (1968) and their 

models of human short-term memory, a considerable amount of research 

has been focused on the human memory system and the typically poor 

recall of the mentally retarded. Ellis (1970), as a result of 

comparative studies of institutionalized mildly retarded and normal 

subjects, concluded that two processes are involved in the short-term 

storage of information, and in the retarded subjects one of these 

11
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processes is defective. He also concluded that active rehearsal 

Strategies are necessary for one of the storage processes but not for 

the other. Another, but not so firm conclusion was that the retard- 

ate's deficiency is caused by a "failure of the rehearsal mecha- 

nism(s)." Ellis' two-process or multi-process interpretation of the. 

memory system based on Waugh and Norman's (1965) theoretical concepts 

is shown in Figure 2.1. 

    
      

    
  

              
  

External 
np 

Rehearsal v 
; Strategies (RS) , 
— ee owes ce eee ee oe ae 

a OR -— — — — oA OR - oy 

| r— OR —"——— Attention (A) 
| OR — i 9 a Y 

| | Lo 
Tertiary Ig. Secondary _4- Primary 

Memery (TM) Memory (SM) Memory (PM) 

| I 
FORGOTTEN FORGOTTEN FORGOTTEN 

Fig. 2.1. The multi-process memory model 

(from Ellis, 1970). 

The general concept is that stimulants from the environment 

filter through an attention (A) process and pass into the primary 

memory (PM). The PM has a capacity of retaining only a few items which 

can easily decay due to time per se or as a result of interference. 

New information is constantly replacing the previous in PM. As 

indicated by the three-line arrow much information is forgotten. In 

comparison, the two-line arrow of the secondary memory (SM) and one- 

line arrow of the tertiary memory (TM) respectively show less
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information forgotten. Information is transferred from PM to SM and to 

T by means of rehearsal strategies (RS) mechanism. The RS (broken 

lines) with the focus of attention can retrieve information before it 

is lost from PM, SM, or TM. It is likely that meaningfulness and 

attention facilitate the flow of information from PM to SM. Infor- 

mation stored in TM may be recalled several days later, months later, 

or perhaps permanently, which explains the question mark placed beside 

the forgetting process in TM. If the information does not transfer 

beyond SM, it is forgotten following a brief interval (Ellis, 1970). 

In Ellis' conceptual scheme, TM is synonymous with long-term 

memory (LIM). PM and SM are together roughly equivalent to short- 

term memory (STM) as discussed in other contexts. 

Melton (1963) provided some principal contentions regarding 

the difference between the two memory mechanisms, which were: 

1. STM involves "activity" or recently experienced memory 

traces, while LTM involves "structural" or established 

memory traces in the central nervous system. 

2. STM involves autonomous decay of memory traces, while 

LTM involves irreversible, nondecaying traces. 

3. STM has a fixed capacity that is subject to overload and 

consequent loss of elements stored in it for nonasso- 

clative reasons, while LTM is, in effect, infinitely 

expansible, with failure of retrieval attributable 

mainly to incompleteness of the cue to retrieve or to 

interference from previously or subsequently learned 

associations (Melton, 1963, p. 5).
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Earlier, Hebb (1949) suggested that the rapid decay of traces 

in STM in contrast to the permanence of the memory traces established 

through repetitive learning (LT™M) is the most accepted differentiation. 

Broadbent (1958) and Brown (1958) gave support to the concept that 

time is a critical factor in the decay of memory traces. They rea- 

soned, however, that decay can be postponed by rehearsal -- 

recirculating through the short-term store. The decay of a trace 

begins, according to Broadbent, whenever rehearsal is prevented by 

distraction or overloading of the short-term store. 

Prior to his 1970 position, Ellis' (1963) stimulus trace 

theory received close experimental attention. At that time, Ellis 

hypothesized that the mentally retarded should perform more poorly 

than normals on a number of tasks due to a diminished, or more 

rapidly fading, stimulus trace. At this point, Ellis was among others 

(Lewin, 1935; Spitz, 1963) who adopted the theory that structural 

differences accounted for the poor short-term memory performance of 

the mentally retarded. Structural features have been described as 

invariant components of the memory system, not so different from the 

hardware of a computer (Campione and Brown, 1977). Campione and 

Brown (1977) suggested that poor performances of short-term memory 

tasks by retarded persons, such as an enhanced rate of spontaneous 

decay of information which could not be overcome by training, would 

reflect a structural difference between retarded and nonretarded 

persons. However, Campione and Brown further postulated that the 

difference in the performance of the two groups actually rests with 

the use of control processes. They defined control processes as 

"optional strategies that an individual brings to bear on memory
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tasks." Control deficiencies are described as trainable, while struc- 

tural features are not. 

Butterfield, Wambold, and Belmont (1973), while convinced that 

the short-term recall of mentally retarded people could result from a 

breakdown in any of their STM processes, confined their list of 

possible causes to three: 

1. They could learn imperfectly what they were expected to 

recall. 

2. They could retain poorly what they had learned. 

3. They could retrieve incompletely what they had learned 

and retained (Butterfield, Wambold, and Belmont, 1973, 

p. 654). 

Past studies, however, convinced these researchers further 

that the STM deficiency of retarded persons must derive from inade- 

quacies in how they acquire or store material or in how they retrieve 

information from their memory store (Butterfield, Wambold, and Belmont, 

1973; Butterfield and Belmont, 1971; Belmont and Butterfield, 197la). 

Belmont and Butterfield (1971b) conducted tests to determine 

how learning strategies affect accuracy and how peculiarities of 

Strategy might account for the mentally retardeds' memory deficiencies. 

They defined learning strategy as "the pattern of pauses generated by 

the subject as he paced himself through serial lists of letters." 

It was noted that normally intelligent subjects paused increasingly 

the deeper they went into the list while the retarded subjects did not. 

The conclusions reached were that the normals' active strategies 

contributed to their high primacy. In a second test, the procedures 

were reversed. The normal subjects were not allowed to rehearse
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and the retarded subjects were forced to rehearse. The results 

revealed enhanced primacy for the retardeds, and greatly decreased 

primacy for the normals. 

A procedure for the direct observation of rehearsal was 

employed by Kellas, Ashcroft, and Johnson (1973) in order to assess the 

degree of spontaneous and instructed rehearsal activity in experiments 

using retarded and normal subjects. While noting that the pause time 

measure procedure used by Belmont and Butterfield (1971b) provided 

precise measurement of the distribution of study time, the authors 

concluded that it provided no direct observation of the actual amount 

of rehearsal which occurred during input processing. The technique 

employed by Kellas and others required the subjects to rehearse 

overtly, which allowed quantitative measurement of the amount and 

distribution of the rehearsal of each item. Through a precise meas-— 

ure of the deviation of stimulant exposure for each list item for 

each subject, a comparison is made between overt rehearsal and covert 

control groups. The study which involved 40 EMR subjects demon- 

strated that mentally retarded individuals can successfully process 

information for retrieval from the STM when they have employed an 

active rehearsal strategy during input. 

Campione and Brown (1977) reasoned that rehearsal training 

should produce little or no improvement if causes for poor performances 

by mentally retarded were structural. They summarized their theory 

in these words: 

While early theories emphasized structural differences, 

the research findings have not been confirmatory. We know 

of no structural differences that have been demonstrated 

clearly, and .. . there is abundant evidence for control 

deficiencies. In fact, various types of training components
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have been included in much of the recent research, and the 

emphasis has been on an individual's activity as he is 

trying to memorize a set of items (Campione and Brown, 

1977, p. 372). 

Mnemonic Strategy Training With Mentally Retarded Children 
  

Much has been written during the past decade regarding research 

in mnemonic strategy training with mentally retarded persons. The 

thrust of recent studies in this area has been basically concerned 

with what Belmont and Butterfield (1977) term the “instructional 

approach." The overall direction in this approach is toward discov- 

ering and developing training methods that are proved effective for 

improving memory skills in the mentally retarded. Due mainly to the 

success of laboratory techniques, Wambold and Hayden (1975), Winschel 

and Lawrence (1975), and Winschel and Ensher (1977) were among those 

who saw the need for special education to translate these processes 

into classroom methods. Wambold and Hayden stated: 

A straightforward translation of these efforts that main- 
tains the rigor of scientific study additionally offers 
special educators a chance to replicate the lab findings 

and develop advancing knowledge in these areas. Much work 
does indeed lie ahead; let us begin (Wambold and Hayden, 

1975, p. 132). 

Winschel and Lawrence (1975) suggested six strategies which 

they felt should be assiduously pursued in the classroom due to their 

success in influencing memory and because they appear to be deficient 

in retarded children. The list of strategies are: 

1. The ability to label objects or to generate names for 

unconventional or unnamed stimuli. 

2. The ability to group stimuli by temporal units, as when 

one organizes nine contiguous digits into three chunks of
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three digits each. 

3. The ability to recode or cluster materials as when ran- 

domly presented words are organized into rational cate- 

gories for recall. 

4. The ability to observe automatically more than one dimen- 

Sion of a relevant stimulus. 

5. The ability to transfer information from one sensory pro- 

cess to another, as when the stimulus is presented 

visually but must be reproduced verbally. 

6. The ability to understand or reproduce sentences 

employing linguistic patterns of varying complexity 

(Winchel and Lawrence, 1975, p. 397). 

Campione and Brown (1977) identified three types of tasks that 

involve mnemonic strategies and which have been utilized in the 

majority of research. The tasks named were rehearsal, organization, 

and elaboration. According to the authors, rehearsal strategies are 

best used if the amount of material to be learned is somewhat small, 

and where the material is to be reproduced in an exact order (e.g. a 

telephone or social security number). Organizational strategies as 

defined by Pellegrins and Ingram (1979) refer to "processes whereby 

the organism attempts systematically to store and retrieve the 

information presented so as to maximize performance." Campione and 

Brown (1977) stressed the importance of using organizational strategies 

when there is some inherent order to the information to be remembered 

or wherein systematic order can be associated by the subject. 

Campione and Brown (1977) reported that elaborative strategies are 

especially applicable in a situation wherein there are associations
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between unrelated items to be learned, and wherein there is time to 

form meaningful context in which to integrate the items. 

Rehearsal Strategies 

The failure of retarded adolescents to spontaneously rehearse 

as a learning strategy has been consistently documented (Ellis, 1970; 

Belmont and Butterfield, 1970a; Belmont and Butterfield, 1970b; 

Butterfield and Belmont, 1971; Butterfield and Wambold, 1973; Brown, 

Campione, and Murphy, 1974; Reichard, Cody, and Barkowski, 1975; 

Campione and Brown, 1977). 

In a study designed to assess the durability of rehearsal 

strategies, Reichard et al. (1975) provided clustering and/or cumu- 

lative-rehearsal instructions to retarded adolescents with IQs 

ranging from 30 to 70. Four instructional conditions (cumulative 

clustering, cumulative rehearsal, clustering, and a no cumulative- 

Strategy control group) were presented to the subjects. In the cumu- 

lative clustering group the subjects were trained to rehearse cumu- 

lative items within three different categories (one category at a 

time) by means of a "shadowing" technique. Using this technique, the 

Subjects were required to repeat aloud whatever the experimenter 

said in the process of studying pictures of familiar objects in each 

category. 

In the cumulative-rehearsal instruction group the subjects 

were instructed to rehearse aloud, shadowing the experimenter by 

repeating the names of pictures exposed by a slide projector. The 

procedure involved naming the current picture, rehearsing all of the
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previously presented pictures plus the current one three times in a 

series. 

In the clustering-instruction group, the subjects were told 

the name of the category both before and after the presentation of 

three pictures. A shadow rehearsal was used which consisted of the 

subjects repeating the name of each picture once as it was shown. 

The subjects in the control group were only required to re- 

hearse overtly; they could do so in any manner they desired. Six 

training trials were conducted for each of the four groups and the 

Subjects were instructed to continue rehearsing aloud using the same 

technique as before. This procedure allowed the experimenters to 

assess each group for immediate transfer of memory strategies. Short- 

and long-term transfers were also assessed over a one day and two 

week period respectively. 

The results were tabulated with regards to the four groups and 

subjects having high or low mental age-intelligence quotient (MA-IQ). 

These results showed that 100 percent of the high MA-IQ (MA around 7.0 

and IQ as low as 48) cumulative-rehearsal subjects demonstrated both 

immediate and short-term transfer of their strategy to new lists. 

Studies conducted by Butterfield, Wambold, and Belmont (1973), and 

Kellas, Ashcroft, and Johnson (1973) had previously shown that 

retarded persons could be taught the cumulative-rehearsal strategy. 

However, after two weeks and a new serial list, 83 percent of the 

cumulative rehearsal subject in the high MA-IQ group continued to 

utilize this learning strategy. The results also revealed that 83 

percent of the high MA-IQ cumulative-clustering subjects showed
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immediate transfer, and short-term transfer was demonstrated by 67 

percent of this group. Long-term transfer was not attained by the 

subjects in the cumulative-clustering group. Strategy-transfer, 

apparently, did not occur with the subjects in the cluster and control 

groups, nor was such transfer observed and recorded with subjects in 

any of the instructional groups in the low MA-IQ level (generally 

below a MA of 6.0 and IQ of 44). The authors suggest, as a result of 

the outcome of their study, that persons with intelligence quotients 

as low as 48 and mental ages of 7.0 can successfully learn, retain, 

and transfer cognitive strategies such as cumulative rehearsal and 

cumulative clustering. 

Turnbull (1974) hypothesized that rehearsal strategies of 

retarded persons could be further strengthened by providing signifi- 

cant length to a training period which utilized proven methodologies. 

Her study was designed to measure the effects of intensive training in 

overt cumulative rehearsal on the performance of retarded subjects on 

serial order tasks. Twenty EMRs with a mean chronological age of 

11.8 years and a mean IQ of 67 were divided into two treatment groups. 

The subjects were given a pretest, 14 training sessions, and a post- 

test on a 7~position serial memory task. During the training session, 

the experimental group was given instructions in cumulative overt 

labeling and was assisted in practicing this technique. The stimuli 

were 63 pairs of cards containing pictures of common objects and the 

subjects were called upon to look at a picture and name the card aloud. 

Upon seeing the second card, the individual was to call out the name 

of that card and go back and repeat the name of the first card. This
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process continued up to seven cards turned face down, and the partic- 

ipants were told to remember the position of each card. The subjects 

were next shown a picture and asked to turn up one of the cards that 

contained a picture of the matching object. 

The control group was given no instructions on rehearsal strat- 

egy. Four weeks after the training sessions, a post-test was given. 

Although no instructions were given to rehearse, all experimental sub- 

jects spontaneously engaged in cumulative overt labeling and outper- 

formed the control subjects significantly. 

Although the prevailing research consistently supports the 

theory that retarded adolescents do not spontaneously rehearse effi- 

ciently in the majority of situations, Campione and Brown (1977) 

cautioned their readers that it would be erroneous to conclude that 

they "never" rehearsed. In view of data that show the exception for 

highly selected retarded individuals, the authors stressed that 

retarded adolescents are much less likely to employ an efficient 

rehearsal strategy than their counterparts who are not retarded. 

Organizational Strategies 

It was first proposed by Miller (1956) that short-term memory 

is limited by a capacity of seven plus or minus two. In order to 

enhance the memory process, Miller saw that the limitation should be 

expressed in the memory system in terms of meaningful chunks instead 

of individual items. Bransford (1979) suggests that the use of 

"familiar words" is an example of meaningful chunks of information. 

He further points out that pausing helps the individual to chunk 

items, such as telephone numbers which are usually provided in two
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�c�l�u�s�t�e�r�i�n�g�,� �a�n�d� �s�o�r�t�i�n�g�.� 

�T�h�e� �f�i�n�d�i�n�g�s� �o�f� �a� �s�t�u�d�y� �b�y� �R�i�e�g�e�l� �a�n�d� �T�a�y�l�o�r� �(�1�9�7�4�)� �s�u�g�g�e�s�t� 

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

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

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

�r�e�c�a�l�l� �m�o�r�e� �d�u�r�i�n�g� �o�u�t�p�u�t�.� �G�l�i�d�d�e�n� �(�1�9�7�6�)� �s�t�r�e�s�s�e�d� �t�h�a�t� �t�h�e� �r�e�l�a�t�i�o�n�-� 

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

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

�E�l�a�b�o�r�a�t�i�o�n� �S�t�r�a�t�e�g�i�e�s� 

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

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

�t�h�r�o�u�g�h� �t�h�e� �u�s�e� �o�f� �a� �s�y�m�b�o�l�i�c� �c�o�n�s�t�r�u�c�t�i�o�n� �(�W�e�i�n�s�t�e�i�n�,� �1�9�7�8�)�.� 

�C�a�m�p�i�o�n�e� �a�n�d� �B�r�o�w�n� �(�1�9�7�7�)� �r�e�c�o�g�n�i�z�e�d� �s�i�m�i�l�a�r�i�t�y� �b�e�t�w�e�e�n� �t�h�e� �c�o�n�c�e�p�t�s� 

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

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

�d�e�t�e�r�m�i�n�e� �m�e�a�n�i�n�g� �i�n� �o�r�d�e�r� �t�o� �f�a�c�i�l�i�t�a�t�e� �r�e�c�a�l�l�.



�2�5� 

�G�e�n�e�r�a�l�l�y�,� �D�a�n�s�e�r�e�a�u� �(�1�9�7�8�)� �s�e�e�s� �e�l�a�b�o�r�a�t�i�o�n� �a�s� �a� �m�n�e�m�o�n�i�c� 

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

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

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

�f�o�l�l�o�w�i�n�g� �e�x�a�m�p�l�e�s�:� 

�F�i�r�s�t� �l�e�t�t�e�r� �-� �i�n� �o�r�d�e�r� �t�o� �r�e�m�e�m�b�e�r� �t�h�e� �o�r�d�e�r� �o�f� �1�2� �c�r�a�n�i�a�l� 
�n�e�r�v�e�s� �(�o�l�f�a�c�t�o�r�y�,� �o�p�t�i�c�,� �o�c�u�l�o�m�o�t�o�r�,� �t�r�o�c�h�l�e�a�r�,� �e�t�c�.�)� �m�a�n�y� 
�o�f� �u�s� �h�a�v�e� �l�e�a�r�n�e�d� �t�h�e� �p�h�r�a�s�e� �"�O�n� �o�l�d� �O�l�y�m�p�u�s�,� �t�o�w�e�r�i�n�g� �t�o�p�,� 
�a� �f�a�t� �a�g�i�l�e� �G�e�r�m�a�n� �v�a�u�l�t�s� �a�n�d� �h�o�p�s�.�"� �T�h�e� �f�i�r�s�t� �l�e�t�t�e�r� �o�f� 
�e�a�c�h� �w�o�r�d� �i�s� �a�l�s�o� �t�h�e� �f�i�r�s�t� �l�e�t�t�e�r� �o�f� �e�a�c�h� �o�f� �t�h�e� �m�a�j�o�r� 
�c�r�a�n�i�a�l� �n�e�r�v�e�s�.� 

�P�e�g� �w�o�r�d� �-� �a� �p�e�r�s�o�n� �f�i�r�s�t� �l�e�a�r�n�s� �a� �r�h�y�m�e�d� �p�e�g� �w�o�r�d� �l�i�s�t� �s�u�c�h� 
�a�s� �"�o�n�e�-�b�u�n�,� �t�w�o�-�s�h�o�e�,� �t�h�r�e�e�-�t�r�e�e�,�"� �a�n�d� �t�h�e�n� �l�e�a�r�n�s� �t�o� 
�a�s�s�o�c�i�a�t�e� �i�m�a�g�i�n�a�t�i�v�e�l�y� �e�a�c�h� �o�f� �t�h�e�s�e� �w�o�r�d�s� �w�i�t�h� �t�h�e� �m�e�m�b�e�r�s� 
�o�f� �a� �l�i�s�t� �t�o� �b�e� �l�e�a�r�n�e�d�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�n� �l�e�a�r�n�i�n�g� �t�h�e� �i�t�e�m�s� 
�o�n� �a� �g�r�o�c�e�r�y� �l�i�s�t� �(�e�.�g�.� �s�t�e�a�k�s� �a�n�d� �p�o�t�a�t�o�e�s�)� �t�h�e� �s�t�u�d�e�n�t� �m�i�g�h�t� 
�f�i�r�s�t� �i�m�a�g�e� �b�u�n� �a�n�d� �s�t�e�a�k� �t�o�g�e�t�h�e�r� �a�s� �a� �s�a�n�d�w�i�c�h�,� �t�h�e�n� �p�o�t�a�t�o� 
�a�n�d� �s�h�o�e� �a�s� �a�n� �I�d�a�h�o� �p�o�t�a�t�o� �i�n� �t�e�n�n�i�s� �s�h�o�e�s�,� �e�t�c�.� �W�h�e�n� �a�s�k�e�d� 
�t�o� �r�e�c�a�l�l� �t�h�e� �s�e�c�o�n�d� �i�t�e�m� �o�n� �t�h�e� �l�i�s�t� �h�e� �l�o�c�a�t�e�s� �t�h�e� �s�e�c�o�n�d� 
�p�e�g� �w�o�r�d�,� �s�h�o�e� �a�n�d� �t�h�e�n� �r�e�c�a�l�l�s� �t�h�e� �i�m�a�g�e� �o�f� �t�h�e� �p�o�t�a�t�o� �i�n� 
�t�e�n�n�i�s� �s�h�o�e�s�.� 

�M�e�t�h�o�d� �o�f� �l�o�c�i� �-� �a� �l�e�a�r�n�e�r� �m�e�n�t�a�l�l�y� �p�l�a�c�e�s� �i�t�e�m�s� �i�n� �d�i�s�t�i�n�c�t� 
�l�o�c�a�t�i�o�n�s� �a�l�o�n�g� �a� �v�e�r�y� �f�a�m�i�l�i�a�r� �r�o�u�t�e� �(�e�.�g�.� �t�h�e� �r�o�u�t�e� �f�r�o�m� �t�h�e� 
�p�e�r�s�o�n�'�s� �f�r�o�n�t� �d�o�o�r� �t�o� �t�h�e� �b�a�c�k� �b�e�d�r�o�o�m�)�.� �I�n� �o�r�d�e�r� �t�o� �r�e�c�a�l�l� 
�t�h�e� �i�n�f�o�r�m�a�t�i�o�n�,� �t�h�e� �s�t�u�d�e�n�t� �i�m�a�g�i�n�e�s� �t�r�a�v�e�l�i�n�g� �b�a�c�k� �t�h�r�o�u�g�h� 
�t�h�e� �r�o�u�t�e�,� �p�i�c�k�i�n�g� �u�p� �t�h�e� �i�t�e�m�s� �a�s� �t�h�e�y� �o�c�c�u�r� �(�D�a�n�s�e�r�e�a�u�,� 
�1�9�7�8�,� �p�p�.� �5�-�6�)�.� 

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

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

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

�(�W�e�i�n�s�t�e�i�n�,� �U�n�d�e�r�w�o�o�d�,� �W�i�c�k�e�r� �a�n�d� �C�u�b�b�e�r�l�y�,� �1�9�7�9�)�.� �A�s� �w�i�t�h� �t�h�e� �o�t�h�e�r� 

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

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

�(�B�u�r�k�o�w�e�s�k�i� �a�n�d� �K�a�m�f�o�n�e�k�,� �1�9�7�2�;� �C�a�m�p�i�o�n�e� �a�n�d� �B�r�o�w�n�,� �1�9�7�7�;� �M�a�c�M�i�l�l�a�n�,� 

�1�9�7�0�;� �R�o�s�s�,� �1�9�7�1�;� �R�o�s�s� �a�n�d� �R�o�s�s�,� �1�9�7�8�;� �T�u�r�n�u�r�e�,� �B�u�i�u�m�,� �a�n�d� �T�h�u�r�l�o�w�,� 

�1�9�7�6�)�.� �A�l�t�h�o�u�g�h� �y�o�u�n�g� �c�h�i�l�d�r�e�n� �o�f� �n�o�r�m�a�l� �i�n�t�e�l�l�i�g�e�n�c�e� �e�x�p�e�r�i�e�n�c�e



�2�6� 

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

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

�a�n�d� �W�e�l�l�m�a�n�,� �1�9�7�7�;� �R�o�s�s�,� �1�9�7�1�;� �T�u�r�n�u�r�e�,� �N�i�s�s�a�n�,� �a�n�d� �T�h�u�r�l�o�w�,� �1�9�7�6�)�.� 

�M�a�c�M�i�l�l�a�n� �(�1�9�7�0�)�,� �i�n� �a� �s�t�u�d�y� �d�e�s�i�g�n�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �e�f�f�e�c�t� 

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

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

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

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

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

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

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

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

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

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

�p�i�c�t�u�r�e�s�.� �A�s� �e�a�c�h� �p�a�i�r�e�d� �o�b�j�e�c�t�s� �w�a�s� �s�h�o�w�n�,� �t�h�e� �e�x�p�e�r�i�m�e�n�t�e�r� �p�r�o�v�i�d�e�d� 

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

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

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

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

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

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

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

�v�e�r�b�a�l� �m�e�d�i�a�t�o�r�s�.� �H�o�w�e�v�e�r�,� �t�h�e� �s�u�b�j�e�c�t�s� �w�e�r�e� �t�a�u�g�h�t� �t�o� �r�e�h�e�a�r�s�e� �t�h�e� 

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

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

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

�v�e�r�b�a�l� �m�e�d�i�a�t�o�r�s� �t�h�a�t� �w�e�r�e� �p�r�o�v�i�d�e�d� �b�y� �t�h�e� �e�x�p�e�r�i�m�e�n�t�e�r�s�.� �T�h�e
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�e�x�p�e�r�i�m�e�n�t�a�l�~�c�o�n�t�r�o�l� �s�u�b�j�e�c�t�s� �d�i�d� �n�o�t� �p�e�r�f�o�r�m� �w�e�l�l� �a�t� �g�e�n�e�r�a�t�i�n�g� �s�e�n�-� 

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

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

�B�a�r�k�o�w�s�k�i� �a�n�d� �W�a�n�s�c�h�u�r�a� �(�1�9�7�4�)�,� �u�s�i�n�g� �e�x�p�e�r�i�m�e�n�t�e�r�-�p�r�o�v�i�d�e�d� �m�e�d�i�a�t�i�o�n�a�l� 

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

�e�l�a�b�o�r�a�t�i�v�e� �s�t�r�a�t�e�g�i�e�s�.� �T�h�e� �w�o�r�k� �o�f� �M�a�c�M�i�l�l�a�n� �(�1�9�7�0�)� �a�n�d� �B�a�r�k�o�w�s�k�i� 

�a�n�d� �W�a�n�s�c�h�u�r�a� �(�1�9�7�4�)� �s�t�r�o�n�g�l�y� �s�u�p�p�o�r�t� �F�l�a�v�e�l�l�'�s� �(�1�9�7�0�)� �r�e�s�e�a�r�e�h� �w�h�i�c�h� 

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

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

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

�t�a�i�n� �e�x�p�e�r�i�m�e�n�t�e�r�-�p�r�o�v�i�d�e�d� �m�e�d�i�a�t�o�r�s� �(�m�e�d�i�a�t�i�o�n�a�l� �d�e�f�i�c�i�e�n�c�y�)�.� 

�B�r�a�n�s�f�o�r�d� �(�1�9�7�9�)� �d�i�s�c�u�s�s�e�s� �a�n�o�t�h�e�r� �f�o�r�m� �o�f� �m�n�e�m�o�n�i�c� �s�t�r�a�t�e�g�y� 

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

�o�f� �t�h�e� �c�o�n�c�e�p�t� �o�f� �i�m�a�g�e�r�y�,� �B�r�a�n�s�f�o�r�d� �e�x�p�l�a�i�n�e�d� �P�a�i�v�i�o�'�s� �(�1�9�7�1�)� �d�u�a�l�-� 

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

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

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

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

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

�P�a�i�v�i�o�'�s� �d�u�a�l�-�c�o�d�e� �t�h�e�o�r�y�;� �h�o�w�e�v�e�r�,� �h�i�s� �f�i�n�d�i�n�g�s� �r�e�g�a�r�d�i�n�g� �t�h�e� �i�m�a�g�e�r�y� 

�v�a�l�u�e� �o�f� �w�o�r�d�s� �a�r�e� �c�o�n�s�i�d�e�r�e�d� �i�m�p�o�r�t�a�n�t� �(�B�r�a�n�s�f�o�r�d�,� �1�9�7�9�)�.� 

�F�o�l�l�o�w�i�n�g� �u�p� �o�n� �t�h�e� �w�o�r�k� �o�f� �B�e�n�d�i�n�g� �a�n�d� �T�a�y�l�o�r� �(�1�9�7�3�)� �i�n� �t�h�e� 

�a�r�e�a� �o�f� �i�m�a�g�e�r�y� �a�n�d� �E�M�R� �c�h�i�l�d�r�e�n�,� �R�o�s�s� �a�n�d� �R�o�s�s� �(�1�9�7�8�)� �c�o�m�p�a�r�e�d� �t�h�e� 

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

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

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



�2�8� 

�t�h�a�n� �w�o�u�l�d� �r�o�t�e�-�r�e�p�e�t�i�t�i�o�n�.� �S�i�n�c�e� �B�e�n�d�i�n�g� �a�n�d� �T�a�y�l�o�r� �(�1�9�7�3�)� �d�e�m�o�n�-� 

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

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

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

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

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

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

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

�m�e�a�n� �(�1�2�.�4�6�)� �w�a�s� �s�u�p�e�r�i�o�r� �t�o� �t�h�e� �r�o�t�e�-�r�e�p�e�t�i�t�i�o�n� �(�9�.�1�8�)� �a�n�d� �c�o�n�t�r�o�l� 

�(�6�.�0�9�)�.� 

�A�n� �e�x�a�m�p�l�e� �o�f� �t�h�e� �i�m�a�g�e�r�y� �c�o�n�d�i�t�i�o�n�,� �r�o�t�e�-�r�e�p�e�t�i�t�i�o�n� �c�o�n�d�i�t�i�o�n� 

�a�n�d� �c�o�n�t�r�o�l� �c�o�n�d�i�t�i�o�n�s� �u�s�e�d� �b�y� �R�o�s�s� �a�n�d� �R�o�s�s� �(�1�9�7�3�)� �i�n� �t�h�e� �a�f�o�r�e�-� 

�m�e�n�t�i�o�n�e�d� �e�x�p�e�r�i�m�e�n�t� �i�s� �p�r�o�v�i�d�e�d� �b�e�l�o�w�.� 

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

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

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

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

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

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

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

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

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

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

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

�o�f� �i�m�a�g�e�r�y�.� �R�o�s�s� �a�n�d� �R�o�s�s� �(�1�9�7�3�)� �p�r�o�v�i�d�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g� �s�t�o�r�y� �a�s� �o�n�e� 

�o�f� �t�h�o�s�e� �u�s�e�d� �i�n� �t�h�e� �i�m�a�g�e�r�y� �t�r�a�i�n�i�n�g� �s�e�s�s�i�o�n�s�:
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�S�a�n�d�r�a�'� �c�l�a�s�s� �w�a�s� �p�l�a�y�i�n�g� �T�a�k�e� �a� �P�i�c�t�u�r�e�.� �I�n� �t�h�i�s� �g�a�m�e� 
�t�h�e� �t�e�a�c�h�e�r� �g�a�v�e� �e�a�c�h� �c�h�i�l�d� �t�h�r�e�e� �p�i�c�t�u�r�e�s� �t�o� �l�o�o�k� �a�t� �a�n�d� 
�r�e�m�e�m�b�e�r�.� �S�h�e� �g�a�v�e� �S�a�n�d�r�a� �p�i�c�t�u�r�e�s� �o�f� �a� �c�a�k�e�,� �a� �m�o�u�s�e�,� �a�n�d� 

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

�a�n�d� �a� �b�o�y�.� �A�s� �s�o�o�n� �a�s� �t�h�e� �c�h�i�l�d�r�e�n� �h�a�d� �l�o�o�k�e�d� �a�t� �t�h�e�i�r� 
�p�i�c�t�u�r�e�s�,� �t�h�e� �t�e�a�c�h�e�r� �t�o�o�k� �t�h�e�m� �a�w�a�y�.� �W�h�e�n� �s�h�e� �h�e�l�d� �u�p� 
�o�n�e� �o�f� �S�a�n�d�r�a�'�s� �p�i�c�t�u�r�e�s�,� �l�i�k�e� �m�o�u�s�e�,� �t�h�e�n� �S�a�n�d�r�a� �h�a�d� �t�o� 
�s�a�y� �t�h�e� �o�t�h�e�r� �p�i�c�t�u�r�e�s� �t�h�a�t� �w�e�n�t� �w�i�t�h� �m�o�u�s�e�,� �w�h�i�c�h� �w�e�r�e� 

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

�S�a�n�d�r�a� �t�r�i�e�d� �h�a�r�d� �t�o� �t�h�i�n�k� �o�f� �a� �w�a�y� �t�o� �r�e�m�e�m�b�e�r� �t�h�a�t� 
�c�a�k�e�,� �m�o�u�s�e�,� �a�n�d� �c�h�a�i�r� �w�e�n�t� �t�o�g�e�t�h�e�r�.� �T�h�e�n� �s�h�e� �s�a�i�d� �t�o� 
�h�e�r�s�e�l�f�,� �"�I� �t�h�i�n�k� �I�'�1�l� �p�u�t� �t�h�e�m� �a�l�l� �i�n� �a� �p�i�c�t�u�r�e� �l�i�k�e� �o�n� 
�t�e�l�e�v�i�s�i�o�n�.� �I�'�1�1� �p�r�e�t�e�n�d� �I�'�m� �t�u�r�n�i�n�g� �o�n� �t�h�e� �T�V� �a�n�d� �t�h�e� 
�m�i�n�u�t�e� �t�h�e� �p�i�c�t�u�r�e� �c�o�m�e�s� �o�n�,� �i�t� �w�i�l�l� �h�a�v�e� �t�h�e� �c�a�k�e� �a�n�d� �t�h�e� 

�m�o�u�s�e� �a�n�d� �t�h�e� �c�h�a�i�r� �i�n� �i�t�.�"� �S�a�n�d�r�a� �p�r�e�t�e�n�d�e�d� �t�o� �t�u�r�n� �o�n� �t�h�e� 
�T�V�,� �a�n�d� �t�h�e�r�e� �w�a�s� �a� �p�i�c�t�u�r�e� �w�i�t�h� �a� �m�o�u�s�e� �h�i�d�i�n�g� �u�n�d�e�r� �a� 
�c�h�a�i�r� �e�a�t�i�n�g� �a� �p�i�e�c�e� �o�f� �c�a�k�e�.� �S�a�n�d�r�a� �t�h�o�u�g�h�t� �a�b�o�u�t� �t�h�e� 
�p�i�c�t�u�r�e�.� �S�h�e� �c�o�u�l�d� �i�m�a�g�i�n�e� �h�o�w� �h�u�n�g�r�y� �t�h�a�t� �m�o�u�s�e� �w�a�s�!� �J�u�s�t� 
�t�h�e�n� �t�h�e� �t�e�a�c�h�e�r� �l�o�o�k�e�d� �a�t� �S�a�n�d�r�a� �a�n�d� �h�e�l�d� �u�p� �a� �p�i�c�t�u�r�e� �o�f� �a� 

�c�h�a�i�r�,� �a�n�d� �q�u�i�c�k� �a�s� �a�n�y�t�h�i�n�g� �S�a�n�d�r�a� �s�a�i�d� �"�c�a�k�e� �a�n�d� �m�o�u�s�e�.�"� 
�"�G�o�o�d� �w�o�r�k� �S�a�n�d�r�a�!�"� �s�a�i�d� �h�e�r� �t�e�a�c�h�e�r�.� �Y�o�u� �d�i�d�n�'�t� �h�a�v�e� 

�t�o� �s�t�o�p� �f�o�r� �a� �m�i�n�u�t�e� �t�o� �t�h�i�n�k� �o�f� �t�h�e� �p�i�c�t�u�r�e�s� �t�h�a�t� �w�e�n�t� �w�i�t�h� 
�c�h�a�i�r�.� �C�a�n� �y�o�u� �t�e�l�l� �u�s� �h�o�w� �y�o�u� �r�e�m�e�m�b�e�r�e�d� �s�o� �q�u�i�c�k�l�y�?�"� 
�(�R�o�s�s� �a�n�d� �R�o�s�s�,� �1�9�7�3�,� �p�.� �4�6�3�)�.� 

� � 

� � 

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

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

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

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

�R�o�t�e�-�R�e�p�e�t�i�t�i�o�n� �a�n�d� �C�o�n�t�r�o�l� �C�o�n�d�i�t�i�o�n�s�.� �T�h�e� �c�h�i�l�d�r�e�n� �i�n� �t�h�e� 

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

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

�e�n�t�,� �h�o�w�e�v�e�r�,� �w�e�r�e� �t�h�e� �s�t�o�r�i�e�s� �a�n�d� �g�a�m�e�s�;� �i�n� �t�h�i�s� �s�i�t�u�a�t�i�o�n�,� �a� �r�h�y�t�h�-� 

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

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

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

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

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

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

�t�i�t�i�o�n� �a�s� �a� �l�e�a�r�n�i�n�g� �s�t�r�a�t�e�g�y�.� �B�e�n�d�e�r� �a�n�d� �T�a�y�l�o�r� �(�1�9�7�3�)� �f�o�u�n�d� �i�m�a�g�e�r�y� 

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

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

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

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

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

�v�e�r�b�a�l� �f�o�r�m� �(�B�o�w�e�r�,� �1�9�7�2�)�.� 

�S�t�r�a�t�e�g�y� �M�a�i�n�t�e�n�a�n�c�e� �a�n�d� �G�e�n�e�r�a�l�i�z�a�t�i�o�n� 

�C�a�m�p�i�o�n�e� �a�n�d� �B�r�o�w�n� �(�1�9�7�7�)� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �a� �d�i�s�t�i�n�c�t�i�o�n� �b�e� �m�a�d�e� 

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

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

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

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

�C�a�m�p�i�o�n�e� �a�n�d� �B�r�o�w�n�,� �K�r�a�m�e�r�,� �N�a�g�l�e� �a�n�d� �E�n�g�l�e� �(�1�9�8�0�)� �o�f�f�e�r� �t�h�e� �f�o�l�l�o�w�i�n�g� 

�e�x�p�l�a�n�a�t�i�o�n�:� 

�-� �.� �.� �w�e� �u�s�e� �s�t�r�a�t�e�g�y� �m�a�i�n�t�e�n�a�n�c�e� �(�o�r� �r�e�t�e�n�t�i�o�n�)� �t�o� �r�e�f�e�r� 
�o�n�l�y� �t�o� �s�i�t�u�a�t�i�o�n�s� �w�h�e�r�e� �t�h�e�r�e� �i�s� �n�o� �c�h�a�n�g�e� �i�n� �t�h�e� �e�x�p�e�r�i�-� 
�m�e�n�t�a�l� �t�a�s�k� �u�s�e�d� �d�u�r�i�n�g� �t�r�a�i�n�i�n�g� �a�n�d� �t�e�s�t�i�n�g� �a�n�d� �s�t�r�a�t�e�g�y� 
�g�e�n�e�r�a�l�i�z�a�t�i�o�n� �(�o�r� �t�r�a�n�s�f�e�r�)� �t�o� �d�e�s�c�r�i�b�e� �i�n�s�t�a�n�c�e�s� �t�h�a�t� 
�a�r�e� �d�e�s�i�g�n�e�d� �t�o� �e�v�a�l�u�a�t�e� �t�h�e� �u�s�e� �o�f� �a� �s�t�r�a�t�e�g�y� �o�n� �a� �t�a�s�k� 
�t�h�a�t� �i�s� �c�l�e�a�r�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �t�h�e� �o�n�e� �u�s�e�d� �d�u�r�i�n�g� �t�r�a�i�n�i�n�g� 
�(�K�r�a�m�e�r�,� �N�a�g�l�e�,� �a�n�d� �E�a�g�l�e�,� �1�9�8�0�,� �p�.� �3�0�7�)�.� 

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

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

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

�s�i�s�t�e�n�t�,� �e�v�e�n� �f�o�r� �l�o�n�g�-�t�e�r�m� �r�e�t�e�n�t�i�o�n�.� �B�r�o�w�n�,� �C�a�m�p�i�o�n�e�,� �a�n�d� �M�u�r�p�h�y� 

�(�1�9�7�4�)� �f�o�u�n�d� �t�h�a�t� �e�i�g�h�t� �o�u�t� �o�f� �t�e�n� �m�o�d�e�r�a�t�e�l�y� �r�e�t�a�r�d�e�d� �a�d�o�l�e�s�c�e�n�t�s� 

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

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

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

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

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

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

�M�u�r�p�h�y� �(�1�9�7�7�)� �w�e�r�e� �d�e�s�i�g�n�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �n�o�t� �o�n�l�y� �l�o�n�g�-�t�e�r�m� �m�a�i�n�-� 

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

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

�r�e�t�a�r�d�e�d� �c�h�i�l�d�r�e�n�,� �M�A� �6� �a�n�d� �a�n� �o�l�d�e�r� �g�r�o�u�p� �h�a�v�i�n�g� �s�i�m�i�l�a�r� �I�Q� �b�u�t� �a� 

�M�A� �a�v�e�r�a�g�e� �o�f� �8�.� �T�h�e� �t�a�s�k�s� �t�h�a�t� �f�o�l�l�o�w�e�d� �t�r�a�i�n�i�n�g� �i�n�v�o�l�v�e�d� �s�p�a�n� 

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

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

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

�g�e�a�r�e�d� �t�o� �p�r�o�v�i�d�e� �m�e�t�a�m�n�e�m�o�n�i�c� �a�w�a�r�e�n�e�s�s� �(�a�n� �a�w�a�r�e�n�e�s�s� �o�f� �o�n�e�'�s� �o�w�n� 

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

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

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

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

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

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

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

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

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

�B�r�o�w�n�,� �C�a�m�p�i�o�n�e�,� �a�n�d� �B�a�r�c�l�a�y� �(�1�9�7�9�)� �d�e�m�o�n�s�t�r�a�t�e�d� �m�n�e�m�o�n�i�c� 

�s�t�r�a�t�e�g�y� �g�e�n�e�r�a�l�i�z�a�t�i�o�n� �w�i�t�h� �a� �g�r�o�u�p� �o�f� �E�M�R� �s�u�b�j�e�c�t�s� �C�A� �1�3� �a�n�d� �M�A� �8�-�9�.� 

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

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

�t�o� �r�i�s�k� �a� �t�e�s�t�)� �t�o� �c�h�e�c�k� �a�n�d� �m�o�n�i�t�o�r� �t�h�e�i�r� �m�e�m�o�r�y�.� �T�h�e� �t�r�a�i�n�i�n�g� �t�a�s�k� 

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

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

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

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

�p�a�s�s�a�g�e�s�.� 

�I�n� �t�h�e� �p�r�o�c�e�s�s� �o�f� �t�r�a�i�n�i�n�g� �f�o�r� �g�e�n�e�r�a�l�i�z�a�t�i�o�n�,� �B�r�o�w�n� �e�t� �a�l�.� 

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

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

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

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

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

�u�s�u�a�l�l�y� �l�a�c�k�i�n�g� �i�n� �E�M�R� �c�h�i�l�d�r�e�n�,� �s�u�c�h� �a�s� �c�h�e�c�k�i�n�g�,� �p�l�a�n�n�i�n�g�,� �a�s�k�i�n�g� 

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

�p�r�o�b�l�e�m�s�.� �B�e�l�m�o�n�t�,� �B�u�t�t�e�r�f�i�e�l�d�,� �a�n�d� �B�a�r�k�o�w�s�k�i� �(�1�9�7�9�)� �f�o�c�u�s� �o�n� �t�h�e�s�e� 

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

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

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

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

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

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

�r�e�f�e�r�r�i�n�g� �t�o� �a� �p�e�r�s�o�n�'�s� �a�w�a�r�e�n�e�s�s� �o�f� �h�i�s� �o�w�n� �m�e�m�o�r�y� �p�r�o�c�e�s�s�e�s� 

�(�C�a�m�p�i�o�n�e� �a�n�d� �B�r�o�w�n�,� �1�9�7�7�)� �a�n�d� �t�h�e� �s�p�e�c�i�f�i�c� �s�t�r�a�t�e�g�i�e�s� �h�e� �u�s�e�d� �t�o� 

�s�t�o�r�e� �a�n�d� �r�e�t�r�i�e�v�e� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �d�i�f�f�e�r�e�n�t� �s�i�t�u�a�t�i�o�n�s� �(�Y�u�s�s�e�n�.� �a�n�d� 

�B�e�r�m�a�n�,� �1�9�8�1�)�.� �F�l�a�v�e�l�l� �a�n�d� �W�e�l�l�m�a�n� �(�1�9�7�7�)� �w�r�i�t�e� �a�b�o�u�t� �t�h�e� �y�o�u�n�g� �p�e�r�-� 

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

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

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

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

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

�w�i�t�h� �a�g�e� �i�n� �m�e�m�o�r�y�-�m�o�n�i�t�o�r�i�n�g� �s�k�i�l�l�s� �(�F�l�a�v�e�l�l� �a�n�d� �W�e�l�l�m�a�n�,� �1�9�7�7�;� 

�C�a�v�a�n�a�u�g�h� �a�n�d� �B�a�r�k�o�w�s�k�i�,� �1�9�7�9�;� �a�n�d� �Y�u�s�s�e�n� �a�n�d� �B�e�r�m�a�n�,� �1�9�8�1�)�.� 

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

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

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

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

�a�c�c�o�m�p�l�i�s�h� �s�p�e�c�i�f�i�c� �t�a�s�k�s� �(�B�r�o�w�n� �a�n�d� �B�a�r�c�l�a�y�,� �1�9�7�6�;� �C�a�m�p�i�o�n�e� �a�n�d� 

�B�r�o�w�n�,� �1�9�7�7�;� �B�r�o�w�n�,� �C�a�m�p�i�o�n�e� �a�n�d� �M�u�r�p�h�y�,� �1�9�7�7�;� �C�a�m�p�i�o�n�e� �a�n�d� �B�r�o�w�n�,� 

�1�9�7�8�;� �B�r�o�w�n�,� �C�a�m�p�i�o�n�e�,� �a�n�d� �B�a�r�c�l�a�y�,� �1�9�7�9�)�.� �T�h�r�e�e� �b�a�s�i�c� �m�e�t�a�m�e�m�o�r�i�a�l� 

�a�b�i�l�i�t�i�e�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �b�y� �B�r�o�w�n� �a�n�d� �B�a�r�c�l�a�y� �(�1�9�7�6�)� �a�s� �e�s�s�e�n�t�i�a�l� �i�n� 

�t�h�e� �i�n�t�e�l�l�i�g�e�n�t� �m�e�m�o�r�i�z�e�r�.� �T�h�e�s�e� �a�b�i�l�i�t�i�e�s� �w�e�r�e� �l�i�s�t�e�d� �a�s�:� 

�(�a�)� �i�n�t�r�o�s�p�e�c�t�i�o�n�:� �h�e� �m�u�s�t� �h�a�v�e� �k�n�o�w�l�e�d�g�e� �c�o�n�c�e�r�n�i�n�g� 
�h�i�s� �o�w�n� �m�e�m�o�r�y� �p�r�o�c�e�s�s�e�s�,� �h�i�s� �c�a�p�a�c�i�t�y�,� �l�i�m�i�t�a�t�i�o�n�s�,� 
�a�n�d� �h�i�s� �r�e�p�e�r�t�o�i�r�e� �o�f� �s�t�r�a�t�e�g�i�c� �s�k�i�l�l�s�;� �(�b�)� �m�e�m�o�r�y� 
�m�o�n�i�t�o�r�i�n�g�:� �h�e� �m�u�s�t� �b�e� �a�b�l�e� �t�o� �m�o�n�i�t�o�r� �h�i�s� �a�t�t�e�m�p�t�s� 
�t�o� �b�e� �s�t�r�a�t�e�g�i�c� �s�o� �t�h�a�t� �h�e� �c�a�n� �e�v�a�l�u�a�t�e� �t�h�e� �a�b�i�l�i�t�y� �o�f� 
�a� �c�h�o�s�e�n� �s�t�r�a�t�e�g�y�;� �(�3�)� �e�x�e�c�u�t�i�v�e� �c�o�n�t�r�o�l�:� �h�e� �m�u�s�t� �b�e� 
�a�b�l�e� �t�o� �o�r�g�a�n�i�z�e� �h�i�s� �a�c�t�i�v�i�t�i�e�s� �i�n� �t�h�e� �m�o�s�t� �e�f�f�i�c�i�e�n�t� 
�m�a�n�n�e�r� �b�y� �s�e�l�e�c�t�i�n�g� �a� �t�a�s�k�-�a�p�p�r�o�p�r�i�a�t�e� �s�k�i�l�l� �a�n�d� 

� 
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�d�e�c�i�d�i�n�g� �t�o� �m�a�i�n�t�a�i�n�,� �m�o�d�i�f�y�,� �o�r� �a�b�a�n�d�o�n� �t�h�a�t� �s�k�i�l�l� �i�n� 
�r�e�s�p�o�n�s�e� �t�o� �f�e�e�d�b�a�c�k�,� �t�h�a�t� �i�s� �c�h�a�n�g�i�n�g� �t�a�s�k� �d�e�m�a�n�d�s� �o�n� 
�t�h�e� �s�u�c�c�e�s�s� �o�r� �f�a�i�l�u�r�e� �o�f� �t�h�e� �s�t�r�a�t�e�g�y� �(�B�r�o�w�n� �a�n�d� 
�B�a�r�c�l�a�y�,� �1�9�7�6�,� �p�.� �7�2�)�.� 

�I�n� �t�h�e� �B�r�o�w�n� �a�n�d� �B�a�r�c�l�a�y� �s�t�u�d�y� �(�1�9�7�6�)�,� �e�x�p�l�i�c�i�t� �t�r�a�i�n�i�n�g� �w�a�s� 

�p�r�o�v�i�d�e�d� �t�o� �t�w�o� �g�r�o�u�p�s� �o�f� �e�d�u�c�a�b�l�e� �r�e�t�a�r�d�e�d� �c�h�i�l�d�r�e�n� �(�M�A� �6� �a�n�d� �M�A� �8�)�.� 

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

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

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

�O�n�l�y� �t�h�e� �o�l�d�e�r� �c�h�i�l�d�r�e�n� �(�M�A� �8�)� �w�e�r�e� �a�b�l�e� �t�o� �m�a�i�n�t�a�i�n� �t�h�e�i�r� �t�r�a�i�n�e�d� 

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

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

�K�e�n�d�a�l�l�,� �B�a�r�k�o�w�s�k�i�,� �a�n�d� �C�a�v�a�n�a�u�g�h� �(�1�9�8�0�)� �c�o�n�c�l�u�d�e�d� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �f�r�o�m� �t�h�e� �r�e�s�e�a�r�c�h� �o�f� �o�t�h�e�r�s� �r�e�g�a�r�d�i�n�g� �E�M�R� �c�h�i�l�d�r�e�n�:� 

�(�1�)� �s�t�r�a�t�e�g�y� �m�a�i�n�t�e�n�a�n�c�e� �i�s� �a� �p�r�e�r�e�q�u�i�s�i�t�e� �f�o�r� �s�t�r�a�t�e�g�y� �g�e�n�e�r�a�l�i�z�a�t�i�o�n� 

�(�B�a�r�k�o�w�s�k�i� �a�n�d� �C�a�v�a�n�a�u�g�h�,� �1�9�7�9�)�;� �(�2�)� �s�t�r�a�t�e�g�y� �t�r�a�i�n�i�n�g� �o�n� �a� �n�u�m�b�e�r� �o�f� 

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

�z�a�t�i�o�n� �(�B�r�o�w�n�,� �1�9�7�8�)�;� �(�3�)� �m�e�t�a�m�e�m�o�r�y� �m�a�y� �b�e� �t�h�e� �p�r�o�c�e�s�s� �t�h�a�t� �d�e�v�e�l�o�p�s� 

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

�(�B�r�o�w�n�,� �1�9�7�8�)�.� 

�T�h�e� �K�e�n�d�a�l�l�,� �B�a�r�k�o�w�s�k�i� �a�n�d� �C�a�v�a�n�a�u�g�h� �(�1�9�8�0�)� �s�t�u�d�y� �i�n�v�o�l�v�e�d� �t�h�e� 

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

�a�i�d� �t�h�e�i�r� �l�e�a�r�n�i�n�g� �o�f� �a� �p�a�i�r�e�d�-�a�s�s�o�c�i�a�t�e�d� �(�P�A�)� �l�i�s�t�.� �T�h�e� �a�n�s�w�e�r�s� �t�o� 

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

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

�S�t�r�a�t�e�g�y� �a�s� �a�n� �a�i�d� �t�o� �P�A� �l�e�a�r�n�i�n�g�?� 

�(�2�)� �W�i�l�l� �t�h�e� �s�t�r�a�t�e�g�y� �b�e� �m�a�i�n�t�a�i�n�e�d� �a�n�d� �g�e�n�e�r�a�l�i�z�e�d�?
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�(�3�)� �W�h�a�t� �i�s� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� �s�t�r�a�t�e�g�y� �u�s�e� �a�n�d� �r�e�c�a�l�l� 

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

�(�4�)� �I�s� �m�e�t�a�m�e�m�o�r�y� �a�s�s�e�s�s�m�e�n�t� �u�s�e�f�u�l� �f�o�r� �p�r�e�d�i�c�t�i�n�g� �s�t�r�a�t�e�g�y� 

�t�r�a�i�n�i�n�g�,� �m�a�i�n�t�e�n�a�n�c�e�,� �a�n�d� �g�e�n�e�r�a�l�i�z�a�t�i�o�n�?� 

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

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

�(�K�e�n�d�a�l�l�,� �B�a�r�k�o�w�s�k�i�,� �a�n�d� �C�a�v�a�n�a�u�g�h�,� �1�9�8�0�,� �p�.� �2�5�7�)�?� 

�T�h�e� �r�e�s�e�a�r�c�h�e�r�s� �(�K�e�n�d�a�l�l�,� �B�a�r�k�o�w�s�k�i� �a�n�d� �C�a�v�a�n�a�u�g�h�)� �b�e�l�i�e�v�e�d� 

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

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

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

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

�S�t�r�a�t�e�g�y�.� �M�e�t�a�c�o�g�n�i�t�i�o�n� �w�a�s� �s�e�e�n� �a�s� �i�m�p�o�r�t�a�n�t� �a�n�d�,� �i�n� �s�o�m�e� �i�n�s�t�a�n�c�e�s�,� 

�n�e�c�e�s�s�a�r�y� �f�o�r� �s�t�r�a�t�e�g�y� �t�r�a�n�s�f�e�r�.� 

�K�r�a�m�e�r�,� �N�a�g�l�e�,� �a�n�d� �E�n�g�l�e� �(�1�9�8�0�)�,� �i�n� �t�h�e�i�r� �r�e�v�i�e�w� �o�f� �r�e�c�e�n�t� 

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

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

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

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

�d�e�c�i�s�i�o�n� �m�a�k�i�n�g�.� �B�r�o�w�n�,� �C�a�m�p�i�o�n�e�,� �a�n�d� �B�a�r�c�l�a�y� �(�1�9�7�9�)� �a�l�s�o� �c�o�n�c�e�n�t�r�a�t�e�d� 

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

�c�h�e�c�k�i�n�g�,� �m�o�n�i�t�o�r�i�n�g�,� �a�n�d� �r�e�a�l�i�t�y� �t�e�s�t�i�n�g�.� �U�n�d�e�r� �t�h�e� �h�e�a�d�i�n�g� �o�f� �s�e�l�f�-� 

�r�e�g�u�l�a�t�i�o�n�,� �B�r�o�w�n�,� �C�a�m�p�i�o�n�e�,� �a�n�d� �B�a�r�c�l�a�y� �h�a�v�e� �b�e�g�u�n� �t�o� �t�e�a�c�h� �t�h�e� �c�h�i�l�d�,� 

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

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

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

�r�o�g�a�t�i�o�n� �i�s� �p�r�o�v�i�d�e�d�.
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�1�.� �S�t�o�p� �a�n�d� �t�h�i�n�k�.� 
�2�.� �D�o� �I� �k�n�o�w� �w�h�a�t� �t�o� �d�o� �(�i�.�e�.� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �i�n�s�t�r�u�c�t�i�o�n�,� 

�b�o�t�h� �e�x�p�l�i�c�i�t� �a�n�d� �i�m�p�l�i�c�i�t�)�?� 
�3�.� �I�s� �t�h�e�r�e� �a�n�y�t�h�i�n�g� �m�o�r�e� �I� �n�e�e�d� �t�o� �k�n�o�w� �b�e�f�o�r�e� �I� �c�a�n� �b�e�g�i�n�?� 
�4�.� �I�s� �t�h�e�r�e� �a�n�y�t�h�i�n�g� �I� �a�l�r�e�a�d�y� �k�n�o�w� �t�h�a�t� �w�i�l�l� �h�e�l�p� �m�e� �(�i�.�e�.� 

�i�s� �t�h�i�s� �p�r�o�b�l�e�m� �i�n� �a�n�y� �w�a�y� �l�i�k�e� �o�n�e� �I� �h�a�v�e� �d�o�n�e� �b�e�f�o�r�e�)� 
�(�B�r�o�w�n�,� �C�a�m�p�i�o�n�e�,� �a�n�d� �B�a�r�c�l�a�y�,� �1�9�7�9�,� �p�.� �5�1�0�)�?� 

�C�o�g�n�i�t�i�v�e� �C�o�n�s�i�d�e�r�a�t�i�o�n�s� �a�n�d� �S�t�r�a�t�e�g�i�e�s� 
�f�o�r� �L�e�a�r�n�i�n�g� �M�o�t�o�r� �S�k�i�l�l�s� 
� � 

� � 

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

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

�p�r�o�c�e�s�s�e�s� �(�A�d�a�m�s�,� �1�9�7�1�;� �L�a�a�b�s�,� �1�9�7�3�;� �M�a�r�t�e�n�i�u�k�,� �1�9�7�3�;� �R�o�y� �a�n�d� 

�D�i�e�w�e�r�t�,� �1�9�7�5�;� �K�e�l�s�o�,� �1�9�7�7�;� �S�i�n�g�e�r�,� �1�9�7�8�;� �S�i�n�g�e�r� �a�n�d� �G�e�r�s�o�n�,� �1�9�7�9�)�.� 

�A�d�a�m�s� �(�1�9�7�1�)� �p�r�o�v�i�d�e�d� �a�n� �e�x�a�m�p�l�e� �o�f� �h�o�w� �h�u�m�a�n�s� �c�o�v�e�r�t�l�y� �g�u�i�d�e� 

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

�"� �A�c�c�o�r�d�i�n�g� �t�o� �r�e�s�p�o�n�s�e�s�:� �"�I�'�l�l� �m�a�k�e� �a� �s�h�o�r�t�e�r� �m�o�v�e�m�e�n�t� �n�e�x�t� �t�i�m�e�.�'� 

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

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

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

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

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

�L�a�a�b�s� �(�1�9�7�3�)� �a�n�d� �M�a�r�t�e�n�i�u�k� �(�1�9�7�3�)� �h�a�v�e� �b�e�e�n� �a�m�o�n�g� �t�h�e� 

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

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

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

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

�m�e�n�t� �(�M�a�r�t�e�n�i�u�k�,� �1�9�7�3�)�.� �I�n� �a� �s�t�u�d�y� �o�f� �t�h�e� �s�t�o�r�a�g�e� �a�n�d� �r�e�t�e�n�t�i�o�n� 

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



�3�7� 

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

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

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

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

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

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

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

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

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

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

�r�e�t�o�r�,� �a�r�e� �g�e�n�e�r�a�l�l�y� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �s�e�l�f�-�p�a�c�e�d� �a�c�t�i�v�i�t�i�e�s�.� �S�i�n�g�e�r� 

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

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

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

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

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

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

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

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

�(�S�i�n�g�e�r�,� �1�9�7�8�)�.� �A�c�c�o�r�d�i�n�g� �t�o� �S�i�n�g�e�r�,� �s�o�m�e� �a�c�t�i�v�i�t�i�e�s� �c�o�n�t�a�i�n� �b�o�t�h� 

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

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

�A�d�a�m�s� �(�1�9�7�1�)� �p�o�i�n�t�e�d� �o�u�t� �t�h�a�t� �s�o�m�e� �p�s�y�c�h�o�m�o�t�o�r� �a�c�t�i�v�i�t�i�e�s� �a�r�e� �o�p�e�n�-� 

�l�o�o�p� �a�n�d� �o�t�h�e�r�s� �a�r�e� �c�l�o�s�e�d�-�l�o�o�p�.� �I�n� �e�x�p�l�a�n�a�t�i�o�n�,� �h�e� �s�t�a�t�e�d� �t�h�a�t� �a�n� 

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

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

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

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

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

�t�h�e� �a�c�t�i�v�i�t�y� �(�S�i�n�g�e�r�,� �1�9�7�8�)�.� �T�h�e� �s�a�m�e� �a�u�t�h�o�r� �g�i�v�e�s� �a�n� �e�x�a�m�p�l�e� �o�f� �a� 

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

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

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

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

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

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

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

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

�l�e�a�r�n�e�r� �(�B�r�u�n�e�r� �e�t� �a�l�.�,� �1�9�5�6�)�.� �A�s� �d�i�s�c�u�s�s�e�d� �w�i�t�h� �v�e�r�b�a�l� �l�e�a�r�n�i�n�g�,� 

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

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

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

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

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

�s�e�l�f�-�g�e�n�e�r�a�t�e� �o�r� �g�e�n�e�r�a�l�i�z�e� �t�h�e� �u�s�e� �o�f� �t�h�e�s�e� �s�t�r�a�t�e�g�i�e�s� �t�o� �o�t�h�e�r� 

�e�n�v�i�r�o�n�m�e�n�t�s� �(�S�i�n�g�e�r� �a�n�d� �G�e�r�s�o�n�,� �1�9�7�9�)�.� �T�o� �t�h�a�t� �e�n�d�,� �S�i�n�g�e�r� �a�n�d� 

�G�e�r�s�o�n� �r�e�c�o�m�m�e�n�d�e�d� �t�h�a�t� �s�t�r�a�t�e�g�i�e�s� �b�e� �c�a�t�e�g�o�r�i�z�e�d� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�i�r� 

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

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

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

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

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

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

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

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

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

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

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

�K�w�a�s�n�a�s�k�i� �(�1�9�8�1�)�,� �u�s�i�n�g� �t�h�e� �r�e�l�a�t�i�v�e�l�y� �s�i�m�p�l�e� �e�l�e�c�t�r�i�c�a�l� 

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

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

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

�d�i�r�e�c�t�l�y� �i�n�t�o� �h�e�a�t� �f�l�o�w� �i�n� �B�T�U�/�s�q�.� �f�t�.�/�h� �t�o� �a�n�a�l�y�z�e� �t�h�e� �h�e�a�t�i�n�g�/� 

�i�n�s�u�l�a�t�i�n�g� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �v�a�r�i�o�u�s� �s�t�r�u�c�t�u�r�e�s�.�"�'� �I�n� �t�h�e� �c�l�a�s�s�r�o�o�m�,� 

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

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

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

�c�o�n�s�e�r�v�a�t�i�o�n�.� 

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

�u�s�i�n�g� �w�a�t�e�r� �f�l�o�w� �t�o� �e�x�p�l�a�i�n� �O�h�m�'�s� �l�a�w�:� �"�T�h�e� �g�r�e�a�t�e�r� �t�h�e� �p�r�e�s�s�u�r�e�,� �t�h�e� 

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

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

�a�n�o�t�h�e�r� �a�n�a�l�o�g�y�,� �"�t�h�e� �l�a�r�g�e�r� �t�h�e� �p�i�p�e�,� �t�h�e� �g�r�e�a�t�e�r� �t�h�e� �w�a�t�e�r� �f�l�o�w�;� 

�t�h�e� �h�e�a�v�i�e�r� �t�h�e� �c�o�n�d�u�c�t�o�r�,� �t�h�e� �g�r�e�a�t�e�r� �t�h�e� �c�u�r�r�e�n�t�.�'�'� �S�o�u�d�e�r� �u�s�e�s� 

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

�c�e�p�t�s�.� 

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

�t�i�o�n� �a�n�d� �s�i�z�e� �a�s� �c�u�e�s� �e�n�a�b�l�e�d� �2�5� �E�M�R� �s�t�u�d�e�n�t�s� �t�o� �l�e�a�r�n� �t�o� �a�s�s�e�m�b�l�e� �a� 

�s�m�a�l�l� �e�n�g�i�n�e� �i�n� �h�a�l�f� �t�h�e� �t�i�m�e� �i�t� �t�o�o�k� �t�h�e� �2�5� �s�t�u�d�e�n�t�s� �o�f� �e�q�u�i�v�a�l�e�n�t� 

�m�e�n�t�a�l� �a�g�e� �i�n� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �(�S�p�e�w�o�c�k�,� �1�9�8�1�)�.� �W�o�r�k�i�n�g� �w�i�t�h� �f�o�u�r� 

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

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

�c�u�e�s�:� 

�1�.� �P�o�s�i�t�i�o�n� �c�u�e� �-� �A� �c�o�m�p�a�r�t�m�e�n�t�a�l�i�z�e�d� �b�o�x� �m�e�a�s�u�r�e�d� �2�"� �x� �2�4�"� 

�x� �4�5�"� �t�o� �s�e�r�v�e� �a�s� �a�n� �o�r�g�a�n�i�z�e�r� �f�o�r� �t�h�e� �e�n�g�i�n�e� �c�o�m�p�o�n�e�n�t�s�.� 

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

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

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

�2�.� �N�u�m�b�e�r� �c�u�e� �-� �T�h�e� �c�o�m�p�a�r�t�m�e�n�t�s� �w�e�r�e� �e�a�c�h� �p�r�o�v�i�d�e�d� �a� 

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

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

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

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

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

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

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

�e�n�g�i�n�e� �b�l�o�c�k�.� 

�A�l�t�h�o�u�g�h� �S�p�e�w�o�c�k� �d�o�e�s� �n�o�t� �e�x�p�l�a�i�n� �h�o�w� �t�h�e� �s�i�z�e� �a�n�d� �s�h�a�p�e� �c�u�e�s� 

�w�e�r�e� �u�s�e�d� �t�o� �h�e�l�p� �E�M�R� �s�t�u�d�e�n�t�s� �l�e�a�r�n� �t�o� �a�s�s�e�m�b�l�e� �t�h�e� �e�n�g�i�n�e� �p�a�r�t�s�,� 

�W�i�n�s�c�h�e�l� �a�n�d� �L�a�w�r�e�n�c�e� �(�1�9�7�5�)� �s�t�r�e�s�s�e�d� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �t�e�a�c�h�e�r�s



�4�1� 

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

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

�t�h�e� �c�h�i�l�d�.�"� 

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

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

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

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

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

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

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

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

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

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

�t�h�e�y� �w�o�r�k�e�d� �w�i�t�h�o�u�t� �t�h�e� �a�i�d� �o�f� �c�u�e�s�.� 

�S�U�M�M�A�R�Y� 

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

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

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

�t�h�e� �s�h�o�r�t�-�t�e�r�m� �s�t�o�r�e�.� �I�n�f�o�r�m�a�t�i�o�n� �p�r�o�p�e�r�l�y� �r�e�h�e�a�r�s�e�d� �i�n� �t�h�e� �S�T�M� 

�n�o�r�m�a�l�l�y� �p�a�s�s�e�s� �i�n�t�o� �t�h�e� �L�I�M� �t�o� �b�e� �r�e�t�r�i�e�v�e�d� �w�h�e�n� �n�e�e�d�e�d�.� �S�t�u�d�i�e�s� 

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

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

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

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

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



�4�2� 

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

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

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

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

�t�a�l�l�y� �r�e�t�a�r�d�e�d� �f�r�o�m� �t�h�e�o�r�y� �t�o� �t�h�e� �l�a�b�o�r�a�t�o�r�y� �h�a�s� �b�e�e�n� �r�a�p�i�d�.� �S�l�o�w�,� 

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

�m�n�e�m�o�n�i�c� �s�t�r�a�t�e�g�i�e�s� �i�n� �t�h�e� �c�l�a�s�s�r�o�o�m�.� �C�o�g�n�i�t�i�v�e� �s�t�r�a�t�e�g�i�e�s� �i�n�v�o�l�v�i�n�g� 

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

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

�e�d�u�c�a�b�l�e� �m�e�n�t�a�l�l�y� �r�e�t�a�r�d�e�d� �p�e�r�s�o�n�s� �h�o�w� �t�o� �l�e�a�r�n�.� �A�l�t�h�o�u�g�h� �E�M�R�s� 

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

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

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

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

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

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

�t�o� �g�e�n�e�r�a�l�i�z�e� �s�t�r�a�t�e�g�i�e�s� �t�o� �o�t�h�e�r� �t�a�s�k�s�.� �S�o�m�e� �v�a�l�u�a�b�l�e� �m�e�t�a�c�o�g�n�i�t�i�v�e� 

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

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

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

�s�k�i�l�l�s� �a�s� �w�e�l�l� �a�s� �v�e�r�b�a�l�.� �O�f�t�e�n� �t�h�e� �s�e�q�u�e�n�c�e�s� �o�f� �m�o�t�o�r� �m�o�v�e�m�e�n�t�s� �a�r�e� 

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

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

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

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

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



�4�3� 

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

�f�o�r� �f�e�e�d�b�a�c�k� �a�n�d� �c�o�r�r�e�c�t�i�v�e� �r�e�s�p�o�n�s�e�s�.� �H�e�n�c�e�,� �t�h�e� �l�e�a�r�n�e�r�'�s� �s�k�i�l�l� 

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

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

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

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

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

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



�C�H�A�P�T�E�R� �I�I�I� 

�M�E�T�H�O�D�O�L�O�G�Y� 

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

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

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

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

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

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

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

�P�a�r�t�i�c�i�p�a�n�t�s� 

�F�o�r�t�y� �s�u�b�j�e�c�t�s� �w�e�r�e� �r�a�n�d�o�m�l�y� �s�e�l�e�c�t�e�d� �f�r�o�m� �a�p�p�r�o�x�i�m�a�t�e�l�y� �9�0� �t�e�n�t�h� 

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

�f�i�r�s�t� �t�i�m�e� �a�t� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�e� �1�9�8�2�-�8�3� �s�c�h�o�o�l� �t�e�r�m�.� �T�h�e� �s�t�u�d�e�n�t�s� 

�a�r�e� �m�e�m�b�e�r�s� �o�f� �R�i�c�h�m�o�n�d� �P�u�b�l�i�c� �S�c�h�o�o�l�s�,� �R�i�c�h�m�o�n�d�,� �V�i�r�g�i�n�i�a� �a�n�d� �h�a�v�e� �a�l�l� 

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

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

�E�d�u�c�a�t�i�o�n� �C�e�n�t�e�r� �(�R�C�E�C�)�,� �a� �s�c�h�o�o�l� �d�e�s�i�g�n�e�d� �t�o� �p�r�o�v�i�d�e� �v�o�c�a�t�i�o�n�a�l� �s�k�i�l�l�s� 

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

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

�F�i�r�s�t�,� �t�h�e� �p�a�r�t�i�c�i�p�a�n�t�s� �h�a�d� �t�o� �b�e� �m�e�m�b�e�r�s� �o�f� �t�h�e� �t�e�n�t�h� �g�r�a�d�e� �E�M�R� �p�o�p�u�-� 

�l�a�t�i�o�n� �h�a�v�i�n�g� �c�h�r�o�n�o�l�o�g�i�c�a�l� �a�g�e�s� �r�a�n�g�i�n�g� �f�r�o�m� �1�6� �t�o� �1�9� �y�e�a�r�s�.� �S�e�c�o�n�d�,� 

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

�a�n�d� �g�i�v�e� �p�e�r�m�i�s�s�i�o�n� �f�o�r� �t�h�e� �c�h�i�l�d� �t�o� �b�e� �a� �p�a�r�t�i�c�i�p�a�n�t� �i�n� �t�h�e� �e�x�p�e�r�i�m�e�n�t�.� 
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�4�)� 

�T�h�i�r�d�,� �a�l�l� �t�h�e� �s�u�b�j�e�c�t�s� �h�a�d� �t�o� �b�e� �1�9�8�2� �e�n�r�o�l�l�e�e�s� �f�o�r� �t�h�e� �f�i�r�s�t� �t�i�m�e� �i�n� 

�a� �v�o�c�a�t�i�o�n�a�l� �e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m� �a�t� �R�C�E�C�.� �T�h�e� �t�o�t�a�l� �I�.�Q�.� �r�a�n�g�e� �o�f� �t�h�e� 

�4�0� �s�u�b�j�e�c�t�s� �w�a�s� �6�1� �t�o� �7�0� �a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� �W�e�c�h�s�l�e�r� �A�d�u�l�t� �I�n�t�e�l�l�i�g�e�n�c�e� 

�S�c�a�l�e�.� �T�h�e� �g�r�o�u�p� �c�o�n�s�i�s�t�e�d� �o�f� �2�4� �m�a�l�e�s� �a�n�d� �1�6� �f�e�m�a�l�e�s�.� �O�f� �t�h�e�s�e� �n�u�m�-� 

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

�d�e�r� �o�f� �t�h�e� �s�a�m�p�l�e� �g�r�o�u�p� �w�a�s� �b�l�a�c�k�.� �T�h�i�s� �g�r�o�u�p� �o�f� �4�0� �s�t�u�d�e�n�t�s� �w�a�s� �f�u�r�-� 

�t�h�e�r� �a�s�s�i�g�n�e�d� �t�o� �f�o�u�r� �s�u�b�g�r�o�u�p�s� �o�f� �1�0� �p�e�r�s�o�n�s� �e�a�c�h�.� 

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

�J�o�s�e�p�h� �C�o�o�p�e�r�.� �M�r�.� �W�i�l�l�i�a�m� �B�u�r�t�o�n�,� �J�r�.� �a�n�d� �M�r�s�.� �G�l�o�r�i�a� �J�o�h�n�s�o�n�,� �t�e�a�c�h�e�r�s� 

�o�f� �a�u�t�o� �s�e�r�v�i�c�i�n�g� �(�1�0� �y�e�a�r�s�)� �a�n�d� �f�o�o�d� �s�e�r�v�i�c�e�s� �(�1�1� �y�e�a�r�s�)� �r�e�s�p�e�c�t�i�v�e�l�y�,� 

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

�l�o�r� �d�e�g�r�e�e� �a�n�d� �t�o�g�e�t�h�e�r� �r�e�p�r�e�s�e�n�t� �o�v�e�r� �2�1� �y�e�a�r�s� �o�f� �e�x�p�e�r�i�e�n�c�e� �a�s� �v�o�c�a�-� 

�t�i�o�n�a�l� �e�d�u�c�a�t�o�r�s�.� 

�E�x�p�e�r�i�m�e�n�t�a�l� �a�n�d� �C�o�n�t�r�o�l� �G�r�o�u�p�s� 

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

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

�G�r�o�u�p� �I� �(�E�,�)� �-� �T�h�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �a�c�t�i�v�e�l�y� �i�n�v�o�l�v�e�d� �i�n� �e�i�g�h�t� 

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

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

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

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

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

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

�G�r�o�u�p� �I�I� �(�E� �)� �-� �T�h�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�i�s� �g�r�o�u�p� �e�x�p�e�r�i�e�n�c�e�d� �t�h�e� 

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

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

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



�4�6� 

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

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

� � 

�t�e�a�c�h�i�n�g� �m�e�t�h�o�d�s�.� 

�G�r�o�u�p� �I�I�I� �(�E�,�)� �-� �T�h�e� �s�t�u�d�e�n�t�s� �d�i�d� �n�o�t� �e�x�p�e�r�i�e�n�c�e� �c�o�g�n�i�t�i�v�e� 

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

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

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

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

�G�r�o�u�p� �I�V� �(�C�)� �-� �T�h�e� �s�t�u�d�e�n�t�s� �i�n� �t�h�i�s� �g�r�o�u�p� �d�i�d� �n�o�t� �e�x�p�e�r�i�e�n�c�e� 

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

�I�I�,� �t�h�e�s�e� �s�t�u�d�e�n�t�s� �w�e�r�e� �e�x�p�o�s�e�d� �t�o� �t�h�e� �f�o�u�r� �c�l�a�s�s�r�o�o�m� �l�e�s�s�o�n�s�:� 

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

�o�d�s�.� 

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

�g�r�o�u�p�s�.� �B�r�i�e�f�l�y�,� �t�h�e� �s�t�u�d�e�n�t�s� �i�n� �G�r�o�u�p� �I� �w�e�r�e� �e�x�p�o�s�e�d� �t�o� �c�o�g�n�i�t�i�v�e� 

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

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

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

�a�n�d� �t�h�o�s�e� �i�n� �G�r�o�u�p� �I�V� �t�r�a�d�i�t�i�o�n�a�l� �t�e�a�c�h�i�n�g� �m�e�t�h�o�d�s�.� �T�h�e� �s�t�u�d�e�n�t�s� �i�n� �b�o�t�h� 

�G�r�o�u�p� �I�I�I� �a�n�d� �G�r�o�u�p� �I�V� �d�i�d� �n�o�t� �u�n�d�e�r�g�o� �c�o�g�n�i�t�i�v�e� �t�r�a�i�n�i�n�g�.� 

�T�h�e� �T�r�e�a�t�m�e�n�t�s� 

�C�o�g�n�i�t�i�v�e� �T�r�a�i�n�i�n�g� �S�e�s�s�i�o�n�s�.� �T�h�e� �2�0� �s�u�b�j�e�c�t�s� �r�a�n�d�o�m�l�y� �a�s�s�i�g�n�e�d� 

�t�o� �G�r�o�u�p�s� �I� �a�n�d� �I�I� �e�x�p�e�r�i�e�n�c�e�d� �f�o�u�r� �c�o�n�s�e�c�u�t�i�v�e� �w�e�e�k�s� �o�f� �c�o�g�n�i�t�i�v�e� 

�t�r�a�i�n�i�n�g� �c�o�n�s�i�s�t�i�n�g� �o�f� �t�w�o� �1�;� �h�o�u�r� �s�e�s�s�i�o�n�s� �e�a�c�h� �w�e�e�k�.� �A�p�p�r�o�x�i�m�a�t�e�l�y� 

�4�0� �m�i�n�u�t�e�s� �i�n�t�o� �e�a�c�h� �t�r�a�i�n�i�n�g� �s�e�s�s�i�o�n�,� �a� �1�)� �m�i�n�u�t�e� �b�r�e�a�k� �w�a�s� �p�r�o�-� 

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

�a�c�t�i�v�i�t�i�e�s� �(�S�e�e� �A�p�p�e�n�d�i�x� �D� �f�o�r� �d�e�t�a�i�l�e�d� �d�e�s�c�r�i�p�t�i�o�n� �o�f� �t�h�e� �t�r�a�i�n�i�n�g� 

�s�e�s�s�i�o�n�s�)�.� 

�S�e�s�s�i�o�n� �1�;� �I�n�t�r�o�d�u�c�t�i�o�n� �o�f� �t�h�e� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�,� �g�r�o�u�p�i�n�g� �a�n�d� 

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

�a�c�t�i�v�i�t�i�e�s�.� 

�S�e�s�s�i�o�n� �2�:� �R�e�v�i�e�w� �a�n�d� �p�r�a�c�t�i�c�e� �o�f� �g�r�o�u�p�i�n�g� �a�n�d� �i�m�a�g�e�r�y� �s�t�r�a�t�e�-� 

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

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

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

�S�e�s�s�i�o�n� �3�:� �I�n�t�r�o�d�u�c�e� �a�n�d� �p�r�a�c�t�i�c�e� �r�e�f�l�e�c�t�i�v�i�t�y� �t�h�r�o�u�g�h� �l�i�s�t�e�n�-� 

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

�s�t�r�a�t�e�g�i�e�s�.� 

�S�e�s�s�i�o�n� �4�:� �C�o�n�t�i�n�u�e� �t�o� �p�r�a�c�t�i�c�e� �r�e�f�l�e�c�t�i�v�i�t�y�,� �v�i�s�u�a�l� �d�i�s�c�r�i�m�i�-� 

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

�a�c�t�i�v�i�t�i�e�s�.� 

�S�e�s�s�i�o�n� �5�:� �R�e�v�i�e�w� �r�e�f�l�e�c�t�i�v�i�t�y�,� �g�r�o�u�p�i�n�g�,� �i�m�a�g�e�r�y�,� �c�u�m�u�l�a�t�i�v�e� 

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

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

�a�c�t�i�v�i�t�i�e�s�.� 

�S�e�s�s�i�o�n� �6�:� �R�e�v�i�e�w� �a�n�d� �p�r�a�c�t�i�c�e� �a�l�l� �l�e�a�r�n�i�n�g� �s�t�r�a�t�e�g�i�e�s� �c�o�v�e�r�e�d�.� 

�E�m�p�h�a�s�i�z�e� �t�h�e� �u�s�e� �o�f� �m�e�t�a�c�o�g�n�i�t�i�v�e� �s�k�i�l�l�s�.� 

�S�e�s�s�i�o�n� �7�:� �R�e�v�i�e�w� �a�n�d� �t�e�s�t� �f�o�r� �g�e�n�e�r�a�l�i�z�a�t�i�o�n� �a�n�d� �m�e�t�a�c�o�g�n�i�-� 

�t�i�v�e� �s�k�i�l�l�s�.� 

�S�e�s�s�i�o�n� �8�:� �S�t�r�e�s�s� �g�e�n�e�r�a�l�i�z�a�t�i�o�n� �a�n�d� �m�e�t�a�c�o�g�n�i�t�i�v�e� �s�k�i�l�l�s�.� 

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

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

�t�a�s�k� �t�o� �b�e� �p�e�r�f�o�r�m�e�d�.



�4�9� 

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

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

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

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

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

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

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

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

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

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

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

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

�s�e�s�s�i�o�n�s�.� 

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

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

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

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

�n�i�t�i�v�e� �t�e�a�c�h�i�n�g� �w�h�i�l�e� �t�h�e�s�e� �t�e�a�c�h�e�r�s� �w�e�r�e� �w�o�r�k�i�n�g� �w�i�t�h� �G�r�o�u�p� �I�I� �a�n�d� �I�V�.� 

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

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

�p�u�r�p�o�s�e�s� �a�n�d� �l�i�s�t�e�d� �b�e�l�o�w�:� 

�A�I� �-� �I�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �B�a�s�i�c� �T�o�o�l�s� �i�n� �A�u�t�o� �S�e�r�v�i�c�i�n�g� 

�A�S� �-� �R�e�m�o�v�i�n�g� �a�n�d� �R�e�p�l�a�c�i�n�g� �A�u�t�o�m�o�b�i�l�e� �W�h�e�e�l� 

�F�I� �-� �U�n�d�e�r�s�t�a�n�d�i�n�g� �B�a�s�i�c� �C�o�o�k�i�n�g� �T�e�r�m�s� 

�F�S� �-� �M�e�a�s�u�r�i�n�g� �D�r�y� �I�n�g�r�e�d�i�e�n�t�s



�5�0� 

�T�e�s�t�i�n�g� �P�r�o�c�e�d�u�r�e�s� 
� � 

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

�t�e�s�t�s� �a�n�d� �t�h�r�e�e� �p�o�s�t�t�e�s�t�s� �(�s�e�e� �f�i�g�u�r�e� �3�.�2�)�.� �P�r�e�t�e�s�t� �.� �a�n�d� �p�r�e�t�e�s�t�.� �w�e�r�e� 

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

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

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

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

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

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

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

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

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

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

�F�S�.� 

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

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

�t�h�i�s� �c�h�a�p�t�e�r�.� 

�P�o�s�t�t�e�s�t� �|� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� �i�n�d�i�v�i�d�u�a�l�l�y� �t�o� �e�a�c�h� �o�f� �t�h�e� �4�0� �p�a�r�t�i�-� 

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

�t�r�a�i�n�i�n�g� �s�e�s�s�i�o�n�s�.� �A�g�a�i�n�,� �t�h�i�s� �t�e�s�t� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� �b�y� �t�h�e� �r�e�s�e�a�r�c�h�e�r�.� 

�w�a�s� �g�i�v�e�n� �t�o� �t�h�e� �s�u�b�j�e�c�t�s� �i�n� �f�o�u�r� �s�t�a�g�e�s� �o�v�e�r� �a� �1�9� �d�a�y� �P�o�s�t�t�e�s�t� 
�e�l� 

�p�e�r�i�o�d�.� �T�a�b�l�e� �3�-�1� �p�r�o�v�i�d�e�s� �a� �d�e�t�a�i�l� �r�e�v�i�e�w� �o�f� �t�h�e� �f�o�u�r� �s�t�a�g�e� �t�e�a�c�h�i�n�g� 

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

�p�o�s�t�t�e�s�t� �.� �D�u�r�i�n�g� �s�t�a�g�e� �I� �a�n�d� �o�n� �d�a�y� �o�n�e�,� �g�r�o�u�p�s� �I�I� �a�n�d� �I�V� �w�e�r�e� �p�r�o�v�i�d�e�d� 
�1�°� 

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

�s�t�u�d�e�n�t�s� �w�e�r�e� �t�e�s�t�e�d� �f�o�r� �s�k�i�l�l� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �r�e�c�a�l�l� �o�f� �t�o�o�l�s� �a�n�d� �p�r�o�-
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�5�3� 

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

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

�e�i�g�h�t�.� 

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

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

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

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

�c�o�g�n�i�t�i�v�e�l�y� �c�o�m�p�e�t�e�n�c�i�e�s� �A�S� �a�n�d� �F�S�.� �O�n� �d�a�y� �f�i�f�t�e�e�n�,� �t�h�e�s�e� �s�u�b�j�e�c�t�s� �w�e�r�e� 

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

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

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

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

�n�i�n�e�t�e�e�n�t�h� �a�n�d� �f�i�n�a�l� �d�a�y�.� 

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

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

�o�f� �p�o�s�t�t�e�s�t�»�.� �T�h�e� �s�a�m�e� �t�e�s�t� �w�a�s� �u�s�e�d� �f�o�r� �p�r�e�t�e�s�t�,� �p�o�s�t�t�e�s�t�,� �a�n�d� 

�p�o�s�t�t�e�s�t� �.� �P�r�e�t�e�s�t� �|� �a�n�d� �p�o�s�t�t�e�s�t�.� �w�e�r�e� �a�l�s�o� �i�d�e�n�t�i�c�a�l�.� �2�°� 

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

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

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

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

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

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

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

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

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

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

�d�e�v�e�l�o�p�e�d� �a�n�d� �f�i�e�l�d� �t�e�s�t�e�d� �u�s�i�n�g� �2�0� �s�u�b�j�e�c�t�s� �f�r�o�m� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �w�h�o� 

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

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

�r�e�s�u�l�t� �o�f� �e�a�c�h� �i�n�d�i�v�i�d�u�a�l�'�s� �e�f�f�o�r�t� �w�a�s� �r�e�c�o�r�d�e�d� �o�n� �a� �r�a�t�i�n�g� �f�o�r�m� �a�l�-� 

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

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

�T�h�e� �4�0� �s�u�b�j�e�c�t�s� �w�e�r�e� �d�i�v�i�d�e�d� �i�n�t�o� �t�w�o� �g�r�o�u�p�s� �o�r� �b�l�o�c�k�s� �o�f� �2�0� �s�u�b�-� 

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

�s�c�o�r�e�s� �a�b�o�v�e� �t�h�e� �m�e�d�i�a�n� �a�n�d� �t�h�e� �o�t�h�e�r� �g�r�o�u�p� �b�e�l�o�w� �t�h�e� �m�e�d�i�a�n�.� �T�h�e� �2�0� 

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

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

�b�l�o�c�k�s�.� 

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

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

�t�e�c�h�n�i�q�u�e�.� �P�r�i�o�r� �t�o� �d�a�t�a� �t�r�e�a�t�m�e�n�t�,� �a�n� �a�l�p�h�a� �l�e�v�e�l� �o�f� �.�0�5� �w�a�s� �e�s�t�a�b�-� 

�l�i�s�h�e�d�.� 

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

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

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

�l�.� �S�t�r�a�t�e�g�y� �A�w�a�r�e�n�e�s�s� 

�2�.� �S�k�i�l�l� �L�e�a�r�n�i�n�g� 

�3�.� �I�n�f�o�r�m�a�t�i�o�n� �L�e�a�r�n�i�n�g� 

�4�.� �R�e�c�a�l�l� �L�e�a�r�n�i�n�g� �o�f� �T�o�o�l�s� �a�n�d� �P�r�o�c�e�d�u�r�e�s� 

�5�.� �S�k�i�l�l� �L�e�a�r�n�i�n�g� �R�e�t�e�n�t�i�o�n
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�6�.� �I�n�f�o�r�m�a�t�i�o�n� �L�e�a�r�n�i�n�g� �R�e�t�e�n�t�i�o�n� 

�7�.� �R�e�t�e�n�t�i�o�n� �R�e�c�a�l�l� �o�f� �T�o�o�l�s� �a�n�d� �P�r�o�c�e�d�u�r�e�s� 

�G�i�v�e�n� �F� �t�e�s�t� �s�i�g�n�i�f�i�c�a�n�c�e�,� �t�h�e� �S�c�h�e�f�f�e�'� �p�o�s�t� �h�o�c� �t�e�s�t� �w�a�s� �u�s�e�d� 

�w�i�t�h� �a� �s�i�g�n�i�f�i�c�a�n�c�e� �l�e�v�e�l� �o�f� �.�1�0�.� 

�H�y�p�o�t�h�e�s�e�s� 

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

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

�s�t�u�d�y�:� 

�H�O�,� �:� �T�h�e�r�e� �i�s� �n�o� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �m�e�a�n� �s�c�o�r�e�s� �o�n� �k�n�o�w�l�e�d�g�e� �o�f� 

�l�e�a�r�n�i�n�g� �s�t�r�a�t�e�g�i�e�s� �a�m�o�n�g� �E�M�R� �s�u�b�j�e�c�t�s� �w�h�o� �h�a�v�e� �b�e�e�n� �c�o�g�n�i�t�i�v�e�l�y� 

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

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

�H�O�,�:� �T�h�e�r�e� �i�s� �n�o� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �m�e�a�n� �s�c�o�r�e�s� �o�n� �p�e�r�f�o�r�m�a�n�c�e� �o�f� 

�s�k�i�l�l� �c�o�m�p�e�t�e�n�c�i�e�s� �a�m�o�n�g� �E�M�R� �s�u�b�j�e�c�t�s� �w�h�o� �h�a�v�e� �b�e�e�n� �c�o�g�n�i�t�i�v�e�l�y� 

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

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

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

�H�O�3�:� �T�h�e�r�e� �i�s� �n�o� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �m�e�a�n� �s�c�o�r�e�s� �o�n� �p�e�r�f�o�r�m�a�n�c�e� �o�f� 

�s�k�i�l�l� �c�o�m�p�e�t�e�n�c�i�e�s� �a�m�o�n�g� �E�M�R� �s�u�b�j�e�c�t�s� �w�h�o� �h�a�v�e� �b�e�e�n� �c�o�g�n�i�t�i�v�e�l�y� 

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

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

�H�O�,�:� �T�h�e�r�e� �i�s� �n�o� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �m�e�a�n� �s�c�o�r�e�s� �o�n� �r�e�t�e�n�t�i�o�n� �o�f� 

�s�k�i�l�l� �c�o�m�p�e�t�e�n�c�i�e�s� �a�m�o�n�g� �E�M�R� �s�u�b�j�e�c�t�s� �w�h�o� �h�a�v�e� �b�e�e�n� �c�o�g�n�i�t�i�v�e�l�y� 

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

�H�O�,� �T�h�e�r�e� �i�s� �n�o� �d�i�f�f�e�r�e�n�c�e� �i�n� �t�h�e� �m�e�a�n� �s�c�o�r�e�s� �o�n� �r�e�t�e�n�t�i�o�n� �o�f� 

�s�k�i�l�l� �c�o�m�p�e�t�e�n�c�i�e�s� �a�m�o�n�g� �E�M�R� �s�u�b�j�e�c�t�s� �w�h�o� �h�a�v�e� �b�e�e�n� �c�o�g�n�i�t�i�v�e�l�y� 

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

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

�h�a�v�e� �b�e�e�n� �c�o�g�n�i�t�i�v�e�l�y� �o�r� �t�r�a�d�i�t�i�o�n�a�l�l�y� �t�a�u�g�h�t�.
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�S�U�M�M�A�R�Y� 

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

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

�E�M�R� �s�t�u�d�e�n�t�s� �t�o� �l�e�a�r�n� �a�n�d� �r�e�t�a�i�n� �v�o�c�a�t�i�o�n�a�l� �c�o�m�p�e�t�e�n�c�i�e�s� �w�e�r�e� �p�r�e�s�e�n�t�e�d� 

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

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

�t�i�o�n� �o�f� �1�3� �n�u�l�l� �h�y�p�o�t�h�e�s�e�s�.� �T�h�e� �f�i�n�d�i�n�g�s� �o�f� �t�h�e� �s�t�u�d�y� �i�n�c�l�u�d�i�n�g� �t�h�e� 

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

�I�V�.



�C�H�A�P�T�E�R� �I�V� 

�A�N�A�L�Y�S�I�S� �O�F� �D�A�T�A� 

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

�o�f� �r�e�s�e�a�r�c�h� �d�a�t�a�.� �F�o�r�t�y� �E�M�R� �s�t�u�d�e�n�t�s� �w�e�r�e� �a�s�s�i�g�n�e�d� �1�0� �e�a�c�h� �t�o� �f�o�u�r� 

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

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

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

�s�t�u�d�y� �w�a�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �E�M�R� �s�u�b�j�e�c�t�s�,� �a�f�t�e�r� �e�x�p�o�-� 

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

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

�o�f� �t�h�e� �o�t�h�e�r� �t�w�o� �t�r�e�a�t�m�e�n�t�s�.� �P�r�e�t�e�s�t�s� �a�n�d� �p�o�s�t�t�e�s�t�s� �w�e�r�e� �u�s�e�d� �t�o� �m�e�a�-� 

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

�v�o�c�a�t�i�o�n�a�l� �c�o�m�p�e�t�e�n�c�i�e�s� �a�m�o�n�g� �t�h�e� �s�u�b�j�e�c�t�s�.� �T�h�e� �s�p�e�c�i�f�i�c� �t�e�s�t� �c�a�t�e�-� 

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

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

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

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

�t�i�o�n� �c�a�t�e�g�o�r�i�e�s� �(�s�e�e� �T�a�b�l�e� �2�)�.� �O�n�e�-�w�a�y� �a�n�a�l�y�s�e�s� �o�f� �v�a�r�i�a�n�c�e� �w�e�r�e� 

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

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

�p�a�r�i�s�o�n� �m�e�t�h�o�d�.� 

�P�r�e�t�e�s�t� 
�s� 

�S�t�r�a�t�e�g�y� �A�w�a�r�e�n�e�s�s�,� �P�r�e�t�e�s�t�.� �w�a�s� �a�d�m�i�n�i�s�t�e�r�e�d� �t�o� �t�h�e� �4�0� �s�u�b�j�e�c�t�s� 
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�a�p�p�r�o�x�i�m�a�t�e�l�y� �e�q�u�a�l� �w�i�t�h� �r�e�g�a�r�d� �t�o� �k�n�o�w�l�e�d�g�e� �o�f� �l�e�a�r�n�i�n�g� �s�t�r�a�t�e�g�i�e�s� �p�r�i�o�r� 

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

�t�h�a�t� �t�h�e� �g�r�o�u�p�s� �w�e�r�e� �e�q�u�i�v�a�l�e�n�t�,� �F� �(�3�,�3�6�)� �=� �.�4�7�,� �p� �>� �.�0�5�.� 

�P�r�e�t�e�s�t� 
 ��_ �� 

�A�s� �s�h�o�w�n� �i�n� �T�a�b�l�e� �2�,� �P�r�e�t�e�s�t�,� �c�o�n�s�i�s�t�e�d� �o�f� �t�h�r�e�e� �s�u�b�-�t�e�s�t�s� �w�h�i�c�h� 

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

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

�S�k�i�l�l� �L�e�a�r�n�i�n�g�.� �O�n� �s�k�i�l�l� �p�e�r�f�o�r�m�a�n�c�e�,� �t�h�e� �f�o�u�r� �g�r�o�u�p�s� �m�e�a�n� �s�c�o�r�e�s� 

�r�a�n�g�e�d� �f�r�o�m� �5�8� �t�o� �6�1�.�9�.� �A� �o�n�e�-�w�a�y� �a�n�a�l�y�s�i�s� �o�f� �v�a�r�i�a�n�c�e� �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�s� �b�e�t�w�e�e�n� �t�h�e� �g�r�o�u�p�s�,� �F� �(�3�,�3�6�)� �=� �.�0�2�,� �p� �>� �.�0�5�.� 

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

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

�t�e�n�c�i�e�s�.� �T�h�e� �d�a�t�a� �y�i�e�l�d� �a�n� �F�-�r�a�t�i�o� �o�f� �.�1�3� �w�h�i�c�h� �w�a�s� �n�o�t� �s�i�g�n�i�f�i�c�a�n�t�.� 

�R�e�c�a�l�l� �L�e�a�r�n�i�n�g� �o�f� �T�o�o�l�s� �a�n�d� �P�r�o�c�e�d�u�r�e�s�.� �A�n� �a�n�a�l�y�s�i�s� �o�f� �t�h�e� �p�r�e�-� 
� � 

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

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

�g�r�o�u�p�s� �d�i�d� �n�o�t� �d�i�f�f�e�r� �s�i�g�n�i�f�i�c�a�n�t�l�y� �F� �(�3�,�3�6�)� �=� �.�0�9�,� �p� �>�.�0�5�.� 

�B�o�t�h� �P�r�e�t�e�s�t�,� �a�n�d� �P�r�e�t�e�s�t�.�,� �w�i�t�h� �t�h�e� �t�h�r�e�e� �t�e�s�t�i�n�g� �c�a�t�e�g�o�r�i�e�s� 

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

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

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

�t�r�e�a�t�m�e�n�t�,� 

�P�o�s�t�t�e�s�t�.� 

�S�t�r�a�t�e�g�y� �A�w�a�r�e�n�e�s�s�.� �I�n� �F�i�g�u�r�e� �4�.�1�,� �t�h�e� �r�e�l�a�t�i�v�e� �p�o�s�i�t�i�o�n�s� �o�f� �t�h�e� 
� � 

�g�r�o�u�p�s� �m�e�a�n� �s�c�o�r�e�s� �a�t� �p�r�e�t�e�s�t� �a�n�d� �p�o�s�t�t�e�s�t� �c�l�e�a�r�l�y� �s�h�o�w� �t�h�e� �e�l�e�v�a�t�e�d
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�P� �w�o�e�e�e� �d�e�n�e� �I�V� 

�°� �I�I�I� 

�G�r�o�u�p� �I� �(�C�o�g�n�i�t�i�v�e�l�y� �T�r�a�i�n�e�d�)� �0�  ��~� 

�=� �:� �O�-�-�-�e�-�e�-�-� �S�e�)� �G�r�o�u�p� �I�I� �(�C�o�g�n�i�t�i�v�e�l�y� �T�r�a�i�n�e�d�)� 

�O� �O�o� 
�G�r�o�u�p� �I�I�I� �(�N�o�t� �T�r�a�i�n�e�d�)� 

�i�F� �O�C� �c�n�c�c�c�s�c�c�c�c�s�c�c�c�c�c�c�e�s� �O�o� 
�G�r�o�u�p� �I�V� �(�N�o�t� �T�r�a�i�n�e�d�)� 

�P�R�E�T�E�S�T� �P�O�S�T�T�E�S�T� 

�F�i�g�u�r�e� �4�.�1� �R�e�l�a�t�i�v�e� �P�o�s�i�t�i�o�n�s� �o�f� �G�r�o�u�p�s �� �M�e�a�n� 
�A�w�a�r�e�n�e�s�s� �a�f�t�e�r� �P�r�e�t�e�s�t�,� �a�n�d� �P�o�s�t�t�e�s�t�.�.� 

�S�c�o�r�e�s� �f�o�r� �S�t�r�a�t�e�g�y



�6�3� 

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

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

�t�h�e� �s�u�b�j�e�c�t�s� �i�n� �g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V� �d�i�d� �n�o�t� �r�e�c�e�i�v�e� �t�r�e�a�t�m�e�n�t�,� �i�t� �a�p�p�e�a�r�s� 

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

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

�m�e�a�n� �d�i�f�f�e�r�e�n�c�e� �f�a�v�o�r�i�n�g� �t�h�e� �c�o�g�n�i�t�i�v�e�l�y� �t�r�a�i�n�e�d� �s�u�b�j�e�c�t�s�,� �F� �(�3�,�3�6�)� �=� 

�4�.�1�8�,� �p� �<� �.�0�5�.� �T�h�e� �S�c�h�e�f�f�e� �p�r�o�c�e�d�u�r�e� �c�o�n�f�i�r�m�s� �t�h�e� �s�u�p�e�r�i�o�r� �p�e�r�f�o�r�m�a�n�c�e� 

�o�f� �g�r�o�u�p�s� �I� �a�n�d� �I�I� �c�o�m�p�a�r�e�d� �t�o� �g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�,� �F� �=� �4�6�,�0�1�,� �p�<� �.�O�l�.� 

�P�o�s�t�t�e�s�t�,� �l� 

�S�k�i�l�l� �L�e�a�r�n�i�n�g�.� �A�s� �c�a�n� �b�e� �s�e�e�n� �i�n� �F�i�g�u�r�e� �4�.�2�,� �a� �v�i�s�u�a�l� �c�o�m�p�a�r�i�s�o�n� 

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

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

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

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

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

�s�i�g�n�i�f�i�c�a�n�t�l�y�,� �F� �(�3�,�3�6�)� �=� �3�.�4�1�,� �p�<� �.�0�5�.� �S�c�h�e�f�f�e �� �t�e�s�t� �i�n�d�i�c�a�t�e�d� �t�h�a�t� 

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

�F� �=� �8�.�8�4�,� �p� �<�«� �.�1�0�.� �N�o� �o�t�h�e�r� �g�r�o�u�p� �c�o�m�p�a�r�i�s�o�n�s� �w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t�.� 

�I�n�f�o�r�m�a�t�i�o�n� �L�e�a�r�n�i�n�g�.� �A�g�a�i�n�,� �e�x�a�m�i�n�e� �F�i�g�u�r�e� �4�.�2�,� �t�h�i�s� �t�i�m�e� �f�o�r� 

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

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

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

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

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



�6�4� 

�L
�S

�A
�L

�L
�S

�O
�d

� 
�L

�S
�a

�L
�d

�d
�d

� 

�.�t� 
 ��4

�8
�9

�9
�9

�S
�0

�y� 
�p�u�e�  ��y�s�0�3�0�K

�4�g� 
�A

�e�q�j�e� �S�u�p�y�u�i�v�a�y�]� 
�u�o�p�e�w

�s�z�o�j�s�u�y� 
�p�u�e� �d�J�u�y�u�s�z�e�s�y�]� 

�T
�[�F

�A
�S

� 
�u�o� �s�a

�1
�0

�0
�g

� 
�u�v�a�y� �,�s�d�n�o�1�i�y� 

�a�y�.� �J�o� �s�u
�o

�T
�I�T

�S
�o

�g
� 

�s�a�T
�I�e�T

�s�y�Y
� 

�J�o� �u
�o

�s�f�a
�e

�d
�w

�o
�y� 

�z�7�*�y� �v�a�n�8�T
�y� 

�L
�S

�A
�L

�L
�S

�O
�d

� 
�L

�S
�a

�A
�L

�M
�d

� 
�
 
�
 

�
 
�
 

�
O

�
s
�
r
�
e
�
c
�
c
�
c
�
c
�
c
�
c
�
e
�
c
�
c
�
c
�
c
�
e
�
e
�
(
�
)
�
 

�
A

�
I
�
 

�s�u�p�u�r�e�a�y�]� 
�u�o�t� �I�e

�M
�I�O

�J�U
�T

� � � � � �s�u�p�u�r�e�s�]� �T�T�F�A�S� � � �0�9� 

�0�2� 
�0�8� 

�0�6� 

�O
�O

�T� 

�O
�T�T� 

�O
�c�t� 

�O
 ¬�T� 

�O
�V�T� 

�O
�S�T� 

�O
�9�T� 

�O
�L�T� 

�O
�8�T� 

�O
�6�T� 

�S�d�x�O�O�S� �N�V�A�N



�6�5� 

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

�a� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �b�e�t�w�e�e�n� �t�h�e� �g�r�o�u�p� �m�e�a�n�s�,� �F� �(�3�,�3�6�)� �=� �3�,�1�2�,� �p� �<� 

�.�0�5�.� �A�p�p�l�y�i�n�g� �t�h�e� �S�c�h�e�f�f�e� �p�r�o�c�e�d�u�r�e�,� �o�n�l�y� �g�r�o�u�p�s� �I�I� �(�c�o�g�n�i�t�i�v�e� �t�r�a�i�n�i�n�g� �-� 

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

�f�i�c�a�n�t� �d�e�g�r�e�e�,� �F� �=� �8�.�5�,�.�p� �<� �.�1�0�.� 

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

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

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

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

�S�h�o�w�e�d� �e�s�s�e�n�t�i�a�l�l�y� �n�o� �d�i�f�f�e�r�e�n�c�e� �a�c�r�o�s�s� �t�h�e� �f�o�u�r� �g�r�o�u�p�s�,� �F� �(�3�,�3�6�)� �=� 

�.�0�4�,� �p� �>� �.�0�5�.� 

�P�o�s�t�t�e�s�t�,� �2� 

� � 

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

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

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

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

�S�k�i�l�l� �L�e�a�r�n�i�n�g� �R�e�t�e�n�t�i�o�n�.� �F�i�g�u�r�e� �4�.�3� �s�h�o�w�s� �a� �g�r�a�p�h�i�c� �i�l�l�u�s�t�r�a�t�i�o�n� 

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

�s�c�o�r�e�s� �f�r�o�m� �p�r�e�t�e�s�t�,� �t�o� �p�o�s�t�t�e�s�t�,� �j�;� �t�o� �p�o�s�t�t�e�s�t�,� �9�.� �P�r�i�o�r� �t�o� �t�r�e�a�t�-� 

�m�e�n�t� �t�h�e� �g�r�o�u�p�s� �w�e�r�e� �a�p�p�r�o�x�i�m�a�t�e�l�y� �e�q�u�a�l� �i�n� �t�h�e� �s�t�u�d�e�n�t�s�'� �a�b�i�l�i�t�y� �t�o� 

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

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

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

�d�i�f�f�e�r�e�n�t�.� �H�o�w�e�v�e�r�,� �i�n� �s�p�i�t�e� �o�f� �t�h�i�s� �d�i�f�f�e�r�e�n�c�e�,� �t�h�e� �p�o�s�t�t�e�s�t� �|� �2� 

�s�c�o�r�e�s� �w�h�e�n� �a�n�a�l�y�z�e�d� �d�i�d� �n�o�t� �s�h�o�w� �a� �m�e�a�n� �d�i�f�f�e�r�e�n�c�e�,� �F� �(�3�,�3�6�)� �=� �.�2�6�,� 

�p� �>�.�0�5�.
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�I�n�f�o�r�m�a�t�i�o�n� �L�e�a�r�n�i�n�g� �R�e�t�e�n�t�i�o�n�.� �A� �g�r�a�p�h�i�c� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e�.� 

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

�f�o�r� �p�r�e�t�e�s�t�,�,� �p�o�s�t�t�e�s�t�,� �;� �a�n�d� �p�o�s�t�t�e�s�t�,� �5� �i�s� �g�i�v�e�n� �i�n� �F�i�g�u�r�e� �4�.�4�.� 

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

�m�e�n�t� �(�p�o�s�t�t�e�s�t�,� �D�P� �a�t� �t�h�e� �.�0�5� �l�e�v�e�l�,� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e� �w�a�s� 

�r�e�c�o�r�d�e�d� �f�o�u�r� �w�e�e�k�s� �f�o�l�l�o�w�i�n�g� �t�r�e�a�t�m�e�n�t�,� �F� �(�3�,�3�6�)� �=� �2�.�5�2�,� �p� �>�.�0�5�.� 

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

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

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

�o�f� �v�a�r�i�a�n�c�e� �o�n� �t�h�e� �p�o�s�t�t�e�s�t�.� �9� �g�r�o�u�p�s� �m�e�a�n� �s�c�o�r�e�s� �o�n� �r�e�c�a�l�l� �o�f� �t�o�o�l�s� 

�a�n�d� �p�r�o�c�e�d�u�r�e�s� �s�h�o�w�e�d� �n�o�t� �s�i�g�n�i�f�i�c�a�n�t� �s�o�u�r�c�e� �o�f� �v�a�r�i�a�n�c�e�;� �F� �(�3�,�3�6�)� �=� 

�1�2�,� �p� �>� �.�0�5�.� �A� �g�r�a�p�h�i�c� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �t�h�e� �f�o�u�r� �g�r�o�u�p�s� �m�e�a�n� �s�c�o�r�e�s� 

�o�n� �r�e�c�a�l�l� �o�f� �t�o�o�l�s� �a�n�d� �p�r�o�c�e�d�u�r�e�s� �m�a�y� �b�e� �s�e�e�n� �i�n� �F�i�g�u�r�e� �4�.�5�.� �I�t� �i�s� 

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

�A�n�a�l�y�s�i�s� �o�f� �t�h�e� �H�y�p�o�t�h�e�s�e�s� 

�H�y�p�o�t�h�e�s�i�s� �O�n�e�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �i�s� �r�e�j�e�c�t�e�d�.� �T�h�e� �g�r�o�u�p� 

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

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

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

�I�V�)�.� 

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

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

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

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

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

�t�a�u�g�h�t� �(�g�r�o�u�p� �I�V�)�.
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�\� �G�R�O�U�P� �I� 

�m�m� �G�R�O�U�P� �I�I� �7� 

�9�3� �5� �A�N� �G�R�O�U�P� �I�I�I� 
�9�0� �-� 

�a� �G�R�O�U�P� �I�V� 

� � � � 
�P�R�E�T�E�S�T�.� �P�O�S�T�T�E�S�T�,� �1� �P�O�S�T�T�E�S�T�.� �2� 

�F�i�g�u�r�e� �4�.�5� �R�e�l�a�t�i�v�e� �P�o�s�i�t�i�o�n�s� �o�f� �t�h�e� �G�r�o�u�p�s�'� �M�e�a�n� �S�c�o�r�e�s� �o�n� �R�e�c�a�l�l� 
�L�e�a�r�n�i�n�g� �o�f� �T�o�o�l�s� �a�n�d� �P�r�o�c�e�d�u�r�e�s� �P�r�i�o�r� �t�o� �T�r�e�a�t�m�e�n�t�,� �I�m�m�e�d�i�a�t�e�l�y� 
�F�o�l�l�o�w�i�n�g� �T�r�e�a�t�m�e�n�t� �a�n�d� �F�o�u�r� �W�e�e�k�s� �F�o�l�l�o�w�i�n�g� �T�r�e�a�t�m�e�n�t�.



�7�0� 

�H�y�p�o�t�h�e�s�i�s� �T�h�r�e�e�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �c�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d�.� �T�h�e� 

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

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

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

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

�t�a�u�g�h�t� �(�g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�)�.� 

�H�y�p�o�t�h�e�s�i�s� �F�o�u�r�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �c�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d�.� �T�h�e� 

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

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

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

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

�a�l�l�y� �t�a�u�g�h�t� �(�g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�)�.� 

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

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

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

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

�c�o�g�n�i�t�i�v�e�l�y� �t�r�a�i�n�e�d� �b�u�t� �w�h�o� �h�a�d� �b�e�e�n� �c�o�g�n�i�t�i�v�e�l�y� �t�a�u�g�h�t� �(�g�r�o�u�p� �I�I�I�)�.� 

�H�y�p�o�t�h�e�s�i�s� �S�i�x�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �c�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d�.� �T�h�e� 

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

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

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

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

�t�a�u�g�h�t� �(�g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�)�.� 

�H�y�p�o�t�h�e�s�i�s� �S�e�v�e�n�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �c�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d�.� �T�h�e� 
� � 

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



�7�1� 

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

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

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

�a�l�l�y� �t�a�u�g�h�t� �(�g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�)�.� 

�H�y�p�o�t�h�e�s�i�s� �E�i�g�h�t�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �c�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d�.� 

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

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

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

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

�o�r� �t�r�a�d�i�t�i�o�n�a�l�l�y� �t�a�u�g�h�t� �(�g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�)�.� 

� � 

�H�y�p�o�t�h�e�s�i�s� �N�i�n�e�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �c�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d�.� �T�h�e� 

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

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

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

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

�t�i�o�n�a�l�l�y� �t�a�u�g�h�t� �(�g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�)�.� 

�H�y�p�o�t�h�e�s�i�s� �T�e�n�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �c�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d�.� �T�h�e� 

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

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

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

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

�o�r� �t�r�a�d�i�t�i�o�n�a�l�l�y� �t�a�u�g�h�t� �(�g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�)�.� 

�H�y�p�o�t�h�e�s�i�s� �E�l�e�v�e�n�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �c�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d�.� 

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

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

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

�t�i�v�e�l�y� �o�r� �t�r�a�d�i�t�i�o�n�a�l�l�y� �t�a�u�g�h�t� �(�g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�)�.� 

�H�y�p�o�t�h�e�s�i�s� �T�w�e�l�v�e�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �c�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d�.� 
� � 

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

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

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

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

�t�i�o�n�a�l�l�y� �t�a�u�g�h�t� �(�g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�)�.� 

�H�y�p�o�t�h�e�s�i�s� �T�h�i�r�t�e�e�n�.� �T�h�e� �n�u�l�l� �h�y�p�o�t�h�e�s�i�s� �c�o�u�l�d� �n�o�t� �b�e� �r�e�j�e�c�t�e�d�.� 
� � 

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

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

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

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

�t�i�o�n�a�l�l�y� �t�a�u�g�h�t� �(�g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�)�.� 

�S�U�M�M�A�R�Y� 

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

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

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

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

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

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

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

�s�t�r�a�t�e�g�y� �a�w�a�r�e�n�e�s�s�,� �s�k�i�l�l� �l�e�a�r�n�i�n�g�,� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �l�e�a�r�n�i�n�g�.� �T�h�i�s
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�r�e�s�u�l�t�e�d� �i�n� �a� �r�e�j�e�c�t�i�o�n� �o�f� �t�h�r�e�e� �n�u�l�l� �h�y�p�o�t�h�e�s�e�s� �(�H�O�,� �H�O�,� 

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

�a�n�d� �H�O� �»� �a�n� �5�?� 

�s�u�b�j�e�c�t�s�.� 

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

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

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

�b�e� �r�e�j�e�c�t�e�d�.



�C�H�A�P�T�E�R� �V� 

�S�U�M�M�A�R�Y�,� �C�O�N�C�L�U�S�I�O�N�S� �A�N�D� �R�E�C�O�M�M�E�N�D�A�T�I�O�N�S� 

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

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

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

�f�i�n�d�i�n�g�s�.� 

�S�U�M�M�A�R�Y� 

�B�a�c�k�g�r�o�u�n�d� �o�f� �t�h�e� �P�r�o�b�l�e�m� 

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

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

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

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

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

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

�n�o�r�m�a�l� �m�e�n�t�a�l� �a�b�i�l�i�t�i�e�s�.� 

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

�o�f� �t�h�e� �E�M�R� �a�r�e� �d�u�e� �t�o� �c�o�n�t�r�o�l� �d�e�f�i�c�i�e�n�c�i�e�s� �r�a�t�h�e�r� �t�h�a�n� �s�t�r�u�c�t�u�r�a�l� �d�i�f�-� 

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

�C�o�g�n�i�t�i�v�e� �t�r�a�i�n�i�n�g� �i�n�v�o�l�v�i�n�g� �r�e�h�e�a�r�s�a�l�,� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �e�l�a�b�o�r�a�t�i�o�n�.� 

�h�a�s� �b�e�e�n� �f�o�u�n�d� �t�o� �b�e� �e�f�f�e�c�t�i�v�e� �i�n� �t�e�a�c�h�i�n�g� �E�M�R�s� �h�o�w� �t�o� �l�e�a�r�n�,� �C�o�g�n�i�t�i�v�e� 

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

�7�4



�7�5� 

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

�p�r�o�v�e�d� �t�o� �s�t�r�e�n�g�t�h�e�n� �t�h�e� �E�M�R ��s� �a�b�i�l�i�t�y� �t�o� �g�e�n�e�r�a�l�i�z�e� �s�t�r�a�t�e�g�i�e�s� �l�e�a�r�n�e�d� 

�t�o� �o�t�h�e�r� �t�a�s�k�s�.� 

�A� �r�e�v�i�e�w� �o�f� �r�e�l�a�t�e�d� �l�i�t�e�r�a�t�u�r�e� �f�a�i�l�e�d� �t�o� �a�d�d�r�e�s�s� �t�h�e� �s�p�e�c�i�f�i�c� �q�u�e�s�-� 

�t�i�o�n� �a�s� �t�o� �w�h�e�t�h�e�r� �o�r� �n�o�t� �t�h�e� �E�M�R� �c�o�u�l�d� �b�e� �c�o�g�n�i�t�i�v�e�l�y� �t�r�a�i�n�e�d� �t�o� �l�e�a�r�n� 

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

�s�u�c�h� �t�r�a�i�n�i�n�g�,� �i�f� �p�r�o�v�e�d� �e�f�f�e�c�t�i�v�e�,� �c�o�u�l�d� �i�m�p�r�o�v�e� �t�h�e� �E�M�R�'�s� �a�b�i�l�i�t�y� �t�o� 

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

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

�P�u�r�p�o�s�e� �o�f� �t�h�e� �S�t�u�d�y� 

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

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

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

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

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

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

�c�o�m�p�e�t�e�n�c�i�e�s�:� 

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

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

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

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

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

�m�e�t�h�o�d�s�,� 

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

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

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

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

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

�P�r�o�c�e�d�u�r�e� 

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

�g�r�o�u�p�s�.� �T�h�e� �t�w�e�n�t�y� �s�u�b�j�e�c�t�s� �a�s�s�i�g�n�e�d� �t�o� �g�r�o�u�p�s� �I� �a�n�d� �I�I� �e�x�p�e�r�i�e�n�c�e�d� 

�f�o�u�r� �c�o�n�s�e�c�u�t�i�v�e� �w�e�e�k�s� �o�f� �c�o�g�n�i�t�i�v�e� �t�r�a�i�n�i�n�g� �c�o�n�s�i�s�t�i�n�g� �o�f� �t�w�o� �1�4� �h�o�u�r� 

�s�e�s�s�i�o�n�s� �e�a�c�h� �w�e�e�k�.� �T�h�e� �s�u�b�j�e�c�t�s� �i�n� �g�r�o�u�p�s� �I�I� �a�n�d� �I�V� �w�e�r�e� �t�a�u�g�h�t� �f�o�u�r� 

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

�m�e�t�h�o�d�s�.� �L�a�t�e�r�,� �t�h�e� �s�u�b�j�e�c�t�s� �i�n� �g�r�o�u�p�s� �I� �a�n�d� �I�I�I� �w�e�r�e� �t�a�u�g�h�t� �t�h�e� �s�a�m�e� 

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

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

�a�s� �f�o�l�l�o�w�s�:� 

�I�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �B�a�s�i�c� �T�o�o�l�s� �i�n� �A�u�t�o� �S�e�r�v�i�c�i�n�g� 

�R�e�m�o�v�i�n�g� �a�n�d� �R�e�p�l�a�c�i�n�g� �a�n� �A�u�t�o�m�o�b�i�l�e� �W�h�e�e�l� 

�U�n�d�e�r�s�t�a�n�d�i�n�g� �B�a�s�i�c� �C�o�o�k�i�n�g� �T�e�r�m�s� 

�M�e�a�s�u�r�i�n�g� �D�r�y� �I�n�g�r�e�d�i�e�n�t�s� 

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

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

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

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

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

�g�o�r�i�e�s�:� 

�1�.� �S�t�r�a�t�e�g�y� �A�w�a�r�e�n�e�s�s� 

�2�.� �S�k�i�l�l� �L�e�a�r�n�i�n�g� 

�3�.� �I�n�f�o�r�m�a�t�i�o�n� �L�e�a�r�n�i�n�g
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�4�.� �R�e�c�a�l�l� �L�e�a�r�n�i�n�g� �o�f� �T�o�o�l�s� �a�n�d� �P�r�o�c�e�d�u�r�e�s� 

�5�.� �S�k�i�l�l� �L�e�a�r�n�i�n�g� �R�e�t�e�n�t�i�o�n� 

�6�.� �I�n�f�o�r�m�a�t�i�o�n� �L�e�a�r�n�i�n�g� �R�e�t�e�n�t�i�o�n� 

�7�.� �R�e�t�e�n�t�i�o�n� �R�e�c�a�l�l� �o�f� �T�o�o�l�s� �a�n�d� �P�r�o�c�e�d�u�r�e�s� 

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

�-�0�5� �l�e�v�e�l�,� �t�h�e� �S�c�h�e�f�f�e� �m�u�l�t�i�p�l�e� �c�o�m�p�a�r�i�s�o�n� �m�e�t�h�o�d� �w�a�s� �u�s�e�d�.� 

�F�i�n�d�i�n�g�s� 

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

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

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

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

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

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

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

�G�r�o�u�p� �I�'�s� �m�e�a�n� �w�a�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �h�i�g�h�e�r� �i�n� �s�k�i�l�l� �l�e�a�r�n�i�n�g� �t�h�a�n� �g�r�o�u�p� 

�I�V�.� �N�o� �o�t�h�e�r� �g�r�o�u�p� �w�a�s� �s�i�g�n�i�f�i�c�a�n�t�l�y� �h�i�g�h�e�r� �i�n� �s�k�i�l�l� �l�e�a�r�n�i�n�g�.� �O�n�l�y� 

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

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

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

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

�C�O�N�C�L�U�S�I�O�N�S� 

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

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

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

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

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

�S�t�r�a�t�e�g�y� �A�w�a�r�e�n�e�s�s� 

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

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

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

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

�g�r�o�u�p�s� �I�I�I� �a�n�d� �I�V�.� 

�S�k�i�l�l� �L�e�a�r�n�i�n�g� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�g�r�o�u�p� �I�I� �s�t�u�d�e�n�t�s� �o�u�t�-�p�e�r�f�o�r�m�e�d� �t�h�e� �s�t�u�d�e�n�t�s� �a�s�s�i�g�n�e�d� �t�o� �g�r�o�u�p� �I�V�,
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�I�n�f�o�r�m�a�t�i�o�n� �L�e�a�r�n�i�n�g� 

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

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

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

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

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

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

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

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

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

�R�e�c�a�l�l� �L�e�a�r�n�i�n�g� �o�f� �T�o�o�l�s� �a�n�d� �P�r�o�c�e�d�u�r�e�s� 

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

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

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

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

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

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

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

�t�h�e�s�e� �t�a�s�k�s�.� 

�L�e�a�r�n�i�n�g� �R�e�t�e�n�t�i�o�n� 

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

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

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

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

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

�p�o�s�t�t�e�s�t�,� �j�,� �a�n�d� �p�o�s�t�t�e�s�t�,� �9�.� �A�s� �d�e�t�e�r�m�i�n�e�d� �i�n� �C�h�a�p�t�e�r� �I�V�,� �t�h�e�r�e
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�w�e�r�e� �n�o� �s�t�a�t�i�s�t�i�c�a�l� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �m�e�a�n�s� �o�f� �t�h�e� �f�o�u�r� �g�r�o�u�p�s� 

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

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

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

�S�i�g�n�i�f�i�c�a�n�t�l�y� �a�f�f�e�c�t� �l�e�a�r�n�i�n�g� �r�e�t�e�n�t�i�o�n� �o�f� �e�i�t�h�e�r� �o�f� �t�h�e� �l�e�a�r�n�i�n�g� 

�c�a�t�e�g�o�r�i�e�s�.� 

�I�M�P�L�I�C�A�T�I�O�N�S� 

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

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

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

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

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

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

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

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

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

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

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

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

�N�a�g�l�e� �a�n�d� �E�n�g�l�e� �(�1�9�8�0�)� �a�c�k�n�o�w�l�e�d�g�e�d� �t�h�e� �l�a�b�o�r�a�t�o�r�y� �f�i�n�d�i�n�g�s� �t�h�a�t� �p�r�o�-� 

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

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

�T�h�e�y� �s�t�a�t�e�d�:� 

�»� �»� �«� �e�d�u�c�a�t�o�r�s� �s�h�o�u�l�d� �n�o�t� �r�o�u�t�i�n�e�l�y� �e�x�p�e�c�t� �s�t�u�d�e�n�t�s� �t�o� 
�g�e�n�e�r�a�l�i�z�e� �c�l�a�s�s�r�o�o�m ��-�t�r�a�i�n�e�d� �s�t�r�a�t�e�g�i�e�s� �t�o� �n�o�v�e�l� �t�a�s�k�s�;� 
�h�o�w�e�v�e�r�,� �f�u�t�u�r�e� �r�e�s�e�a�r�c�h� �c�o�n�d�u�c�t�e�d� �i�n� �c�l�a�s�s�r�o�o�m� �s�e�t�t�i�n�g�s� 
�w�h�e�r�e� �i�n�d�i�v�i�d�u�a�l�s� �c�a�n� �r�e�c�e�i�v�e� �i�n�t�e�n�s�i�v�e� �a�n�d� �l�o�n�g�-�t�e�r�m� 
�t�r�a�i�n�i�n�g� �m�a�y� �p�r�o�v�e� �m�o�r�e� �f�r�u�i�t�f�u�l� �(�K�r�a�m�e�r�,� �N�a�g�l�e� �a�n�d� 
�E�n�g�l�e�,� �1�9�8�0�,� �p�.� �3�0�9�)�.� 

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

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

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

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

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

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

�(�G�l�i�d�d�e�n�,� �1�9�7�6�;� �C�a�m�p�i�o�n�e� �a�n�d� �B�r�o�w�n�,� �1�9�7�7�;� �R�o�s�s� �a�n�d� �R�o�s�s�,� �1�9�7�8�)�.� 

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

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

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

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

�g�e�n�e�r�a�l�i�z�a�t�i�o�n� �i�n� �s�k�i�l�l� �l�e�a�r�n�i�n�g� �a�n�d� �i�n�f�o�r�m�a�t�i�o�n� �l�e�a�r�n�i�n�g�?� �W�h�a�t� �m�n�e�-� 

�m�o�n�i�c� �a�c�t�i�v�i�t�i�e�s� �a�r�e� �m�o�s�t� �a�p�p�l�i�c�a�b�l�e� �f�o�r� �E�M�R� �s�u�b�j�e�c�t�s� �a�t� �v�a�r�i�o�u�s� �m�e�n�t�a�l� 

�a�g�e� �(�M�A�)� �a�n�d� �I�Q� �l�e�v�e�l�s�?� �W�h�a�t� �a�r�e� �t�h�e� �m�o�s�t� �e�f�f�e�c�t�i�v�e� �m�n�e�m�o�n�i�c� �s�t�r�a�t�-� 

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

�f�r�e�q�u�e�n�t�l�y� �r�e�q�u�i�r�e�d� �o�f� �E�M�R� �s�t�u�d�e�n�t�s�?� �H�o�w� �c�a�n� �w�e� �e�f�f�e�c�t�i�v�e�l�y� �t�r�a�i�n� 

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

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

�l�e�a�r�n�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� �T�h�e�s�e� �a�r�e� �b�u�t� �a� �f�e�w� �o�f� �t�h�e� �p�e�r�t�i�n�e�n�t� �q�u�e�s�t�i�o�n�s� 

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

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

�a�n�d� �B�o�r�k�o�w�s�k�i�,� �1�9�7�5�;� �B�u�r�g�e�r� �a�n�d� �B�l�a�c�k�m�a�n�,� �1�9�7�6�;� �K�r�a�m�e�r�,� �N�a�g�l�e� �a�n�d� 

�E�n�g�l�e�,� �1�9�8�0�)�.� �K�e�s�t�n�e�r� �a�n�d� �B�o�r�k�o�w�s�k�i� �s�t�a�t�e�d�:� 

�W�h�a�t�e�v�e�r� �t�h�e� �r�e�a�s�o�n� �f�o�r� �t�h�e� �s�u�c�c�e�s�s� �o�f� �t�h�e� �g�r�o�u�p� �t�r�a�i�n�i�n�g� 
�p�r�o�c�e�d�u�r�e�,� �i�t� �s�h�o�u�l�d� �l�e�a�d� �t�o� �a� �r�e�n�e�w�e�d� �a�p�p�r�a�i�s�a�l� �o�f� �t�h�e� 
�f�e�a�s�i�b�i�l�i�t�y� �o�f� �s�m�a�l�l�-�g�r�o�u�p�,� �c�l�a�s�s�r�o�o�m�-�l�i�k�e� �s�e�t�t�i�n�g� �a�s� �a� 
�v�e�h�i�c�l�e� �f�o�r� �s�t�r�a�t�e�g�y� �t�r�a�i�n�i�n�g� �r�e�s�e�a�r�c�h� �(�K�e�s�t�n�e�r� �a�n�d� 
�B�o�r�k�o�w�s�k�i�,� �1�9�7�5�,� �p�.� �4�9�4�)�.� 

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

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

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

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

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

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

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

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

�r�e�t�a�r�d�e�d� �s�t�u�d�e�n�t�s�.� 

�R�E�C�O�M�M�E�N�D�A�T�I�O�N�S� 

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

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

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

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

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

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

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

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

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



�8�3� 

�B�a�s�i�c� �R�e�s�e�a�r�c�h� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�T�e�a�c�h�e�r� �P�r�e�p�a�r�a�t�i�o�n� 
� � 

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

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



�8�4� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�P�i�l�o�t� �S�t�u�d�i�e�s� 

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

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

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

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

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

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

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

�l�o�c�a�l� �p�r�o�g�r�a�m� �o�f� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.



�B�I�B�L�I�O�G�R�A�P�H�Y� 
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�A�l�l�i�n�g�t�o�n� �C�o�r�p�o�r�a�t�i�o�n�,� �T�h�e�.� �T�a�l�e�n�t� �T�r�a�i�n�i�n�g� �E�x�e�r�c�i�s�e�s�,� �P�a�r�t� �I�.� �A�l�e�x�a�n�d�e�r�,� 
�V�i�r�g�i�n�i�a�:� �T�h�e� �A�l�l�i�n�g�t�o�n� �C�o�r�p�o�r�a�t�i�o�n�,� �1�9�6�8�.� 

� � 

�B�e�l�m�o�n�t�,� �J�o�h�n� �M�.� �"�L�o�n�g�-�T�e�r�m� �M�e�m�o�r�y� �i�n� �M�e�n�t�a�l� �R�e�t�a�r�d�a�t�i�o�n�.�"� �I�n�:� �N�o�r�m�a�l� 
�R�.� �E�l�l�i�s�,� �e�d�.� �I�n�t�e�r�n�a�t�i�o�n�a�l� �R�e�v�i�e�w� �o�f� �R�e�s�e�a�r�c�h� �I�n� �M�e�n�t�a�l� �R�e�t�a�r�d�a�-� 
�t�i�o�n�.� �V�o�l�.� �1�.� �N�e�w� �Y�o�r�k�:� �A�c�a�d�e�m�i�c� �P�r�e�s�s�,� �1�9�6�6�.�.� 
� � 

�B�e�l�m�o�n�t�,� �J�.� �M�.�,� �a�n�d� �E�.� �C�.� �B�u�t�t�e�r�f�i�e�l�d�.� �"�W�h�a�t� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �S�h�o�r�t�-� 
�T�e�r�m� �M�e�m�o�r�y� �I�s�.�"� �H�u�m�a�n� �D�e�v�e�l�o�p�m�e�n�t�.� �1�4�:�2�3�6�-�4�8�.� �1�9�7�1�.� �(�a�)� 

� � 

�B�e�l�m�o�n�t�,� �J�o�h�n� �M�.�,� �a�n�d� �E�a�r�l� �C�.� �B�u�t�t�e�r�f�i�e�l�d�.� �"�L�e�a�r�n�i�n�g� �S�t�r�a�t�e�g�i�e�s� �a�s� 
�D�e�t�e�r�m�i�n�a�n�t�s� �o�f� �M�e�m�o�r�y� �D�e�f�i�c�i�e�n�c�i�e�s�.�"� �C�o�g�n�i�t�i�v�e� �P�s�y�c�h�o�l�o�g�y�.� �2�:� 
�4�1�1�-�2�0�.� �1�9�7�1�.� �(�b�)� 

� � 

�B�e�l�m�o�n�t�,� �J�.� �M�.�,� �a�n�d� �E�.� �C�.� �B�u�t�t�e�r�f�i�e�l�d�.� �"�T�h�e� �I�n�s�t�r�u�c�t�i�o�n�a�l� �A�p�p�r�o�a�c�h�.�"� 
�I�n�:� �R�.� �V�.� �K�a�i�l� �a�n�d� �J�.� �W�.� �H�a�g�a�n�,� �e�d�s�.� �P�e�r�s�p�e�c�t�i�v�e�s� �o�n� �t�h�e� �D�e�v�e�l�o�p�-� 
�m�e�n�t� �o�f� �M�e�m�o�r�y� �a�n�d� �C�o�g�n�i�t�i�o�n�.� �H�i�l�l�d�a�l�e�,� �N�e�w� �J�e�r�s�e�y�:� �L�a�w�r�e�n�c�e� 
�E�r�l�b�a�u�m� �A�s�s�o�c�i�a�t�e�s�,� �1�9�7�7�.� 

� � 

� � 

�B�e�l�m�o�n�t�,� �J�.� �M�.�,� �E�.� �C�.� �B�u�t�t�e�r�f�i�e�l�d�,� �a�n�d� �J�.� �G�.� �B�o�r�k�o�w�s�k�i�.� �"�T�r�a�i�n�i�n�g� 
�R�e�t�a�r�d�e�d� �P�e�o�p�l�e� �t�o� �G�e�n�e�r�a�l�i�z�e� �M�e�m�o�r�i�z�a�t�i�o�n� �M�e�t�h�o�d�s� �A�c�r�o�s�s� �M�e�m�o�r�y� 
�T�a�s�k�s�.�"� �I�n�:� �M�.� �M�.� �G�r�u�n�e�b�e�r�g�,� �P�.� �E�.� �M�a�v�i�s�,� �a�n�d� �R�.� �N�.� �S�y�k�e�s�,� �e�d�s�.� 
�P�r�a�c�t�i�c�a�l� �A�s�p�e�c�t�s� �o�f� �M�e�m�o�r�y�.� �N�e�w� �Y�o�r�k�:� �A�c�a�d�e�m�i�c� �P�r�e�s�s�,� �1�9�7�8�.� 
� � 

�B�e�n�d�o�,� �N�i�l�a� �N�.� �a�n�d� �A�r�t�h�u�r� �M�.� �T�a�y�l�o�r�.� �"�I�n�s�t�r�u�c�t�i�o�n�a�l� �T�r�e�a�t�m�e�n�t�s� �B�a�s�e�d� �o�n� 
�L�e�a�r�n�i�n�g� �S�t�r�a�t�e�g�i�e�s� �a�n�d� �t�h�e� �R�e�c�o�g�n�i�t�i�o�n�s� �M�e�m�o�r�y� �o�f� �R�e�t�a�r�d�e�d� 
�C�h�i�l�d�r�e�n�.�"� �A�m�e�r�i�c�a�n� �E�d�u�c�a�t�i�o�n�a�l� �R�e�s�e�a�r�c�h� �J�o�u�r�n�a�l�.� �1�0�:�3�3�3�-�3�6�.� 
�1�9�7�3�.� 
� � 

�B�l�a�c�k�m�a�n�n�,� �L�e�o�n�a�r�d� �S�.�,� �L�i�n�d�a� �H�.� �B�i�l�s�k�y�,� �A�g�n�e�s� �L�i�n� �B�u�r�g�e�s�,� �a�n�d� �H�a�r�v�e�y� �M�a�n�.� 
�"�C�o�g�n�i�t�i�v�e� �P�r�o�c�e�s�s�e�s� �a�n�d� �A�c�a�d�e�m�i�c� �A�c�h�i�e�v�e�m�e�n�t� �i�n� �E�M�R� �A�d�o�l�e�s�c�e�n�t�s�.�"� 
�A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �8�1�:�1�2�5�-�3�4�.� �1�9�7�6�.� 
� � 

�B�l�u�h�m�,� �H�a�r�r�y� �P�.� �"�A� �V�o�c�a�t�i�o�n�a�l� �D�e�l�i�v�e�r�y� �S�y�s�t�e�m� �f�o�r� �t�h�e� �M�i�l�d�l�y� �R�e�t�a�r�d�e�d�,�"� 
�M�e�n�t�a�l� �R�e�t�a�r�d�a�t�i�o�n�,� �S�o�c�i�a�l� �a�n�d� �E�d�u�c�a�t�i�o�n�a�l� �P�e�r�s�p�e�c�t�i�v�e�s�,� �C�.�V�.� �M�o�s�b�y� 
�C�o�m�p�a�n�y� �(�1�9�7�7�)�,� �c�i�t�e�d� �b�y� �S�p�e�c�i�a�l� �L�e�a�r�n�i�n�g� �C�o�r�p�o�r�a�t�i�o�n�,� �'�'�A� �V�o�c�a�t�i�o�n�a�l� 
�D�e�l�i�v�e�r�y� �S�y�s�t�e�m� �F�o�r� �T�h�e� �M�i�l�d�l�y� �R�e�t�a�r�d�e�d�,�"� �R�e�a�d�i�n�g�s� �i�n� �V�o�c�a�t�i�o�n�a�l� 
�T�r�a�i�n�i�n�g� �f�o�r� �t�h�e� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d�,� �(�G�u�i�l�f�o�r�d�,� �C�o�n�n�:� �S�p�e�c�i�a�l� �L�e�a�r�n�-� 
�i�n�g� �C�o�r�p�.�,� �1�9�7�9�)�.� �P�P�.� �3�5�-�4�0�.� 

� � 

� � 

� � 

�B�o�r�k�o�w�s�k�i�,� �J�o�h�n� �G�.�,� �a�n�d� �A�l�l�a�n� �K�a�m�f�o�n�i�k�.� �"�V�e�r�b�a�l� �M�e�d�i�a�t�i�o�n� �i�n� �M�o�d�e�r�a�t�e�l�y� 
�R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�:� �E�f�f�e�c�t�s� �o�f� �S�u�c�c�e�s�s�i�v�e� �M�e�d�i�a�t�o�r�i�a�l� �E�x�p�e�r�i�e�n�c�e�s�.�"� 
�A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �7�7�;�1�5�7�-�1�6�2�.� �1�9�7�2�.� 
� � 

�B�o�r�k�o�w�s�k�i�,� �J�.� �G�.�,� �a�n�d� �C�a�v�a�n�a�u�g�h�,� �J�.� �C�.� �'�M�a�i�n�t�e�n�a�n�c�e� �a�n�d� �G�e�n�e�r�a�l�i�z�a�t�i�o�n� 
�o�f� �S�k�i�l�l�s� �a�n�d� �S�t�r�a�t�e�g�i�e�s� �b�y� �t�h�e� �R�e�t�a�r�d�e�d�.�"� �I�n�:� �N�.� �R�.� �E�l�l�i�s�,� �e�d�.� 
�H�a�n�d�b�o�o�k� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�,� �2�n�d� �E�d�i�t�i�o�n�.� �H�i�l�l�s�d�a�l�,� �N�e�w� �J�e�r�s�e�y�:� 
�L�a�w�r�e�n�c�e� �E�r�l�b�a�u�m� �A�s�s�o�c�i�a�t�e�s�,� �1�9�7�9�.� 
� � 

�B�o�w�e�r�,� �G�o�r�d�o�n� �H�.� �'�M�e�n�t�a�l� �I�m�a�g�e�r�y� �a�n�d� �A�s�s�o�c�i�a�t�e�s� �L�e�a�r�n�i�n�g�.�"� �I�n�:� �L�e�e� �W�.� 
�G�r�e�g�g�,� �e�d�.� �C�o�g�n�i�t�i�o�n� �i�n� �L�e�a�r�n�i�n�g� �a�n�d� �M�e�m�o�r�y�.� �N�e�w� �Y�o�r�k�:� �J�o�h�n� �W�i�l�e�y� 
�&� �S�o�n�s�,� �I�n�c�.�,� �1�9�7�2�.� 
� 



�8�7� 

�B�r�a�n�s�f�o�r�d�,� �J�o�h�n� �D�.� �H�u�m�a�n� �C�o�g�n�i�t�i�o�n� �L�e�a�r�n�i�n�g�,� �U�n�d�e�r�s�t�a�n�d�i�n�g� �a�n�d� �R�e�m�e�m�b�e�r�-� 
�i�n�g�.� �B�e�l�m�o�n�t�,� �C�a�l�i�f�o�r�n�i�a�:� �W�a�d�s�w�o�r�t�h� �P�u�b�l�i�s�h�i�n�g� �C�o�.�,� �1�9�7�9�.� 

�B�r�o�a�d�b�e�n�t�,� �D�.� �E�.� �P�e�r�c�e�p�t�i�o�n� �a�n�d� �C�o�m�m�u�n�i�c�a�t�i�o�n�.� �N�e�w� �Y�o�r�k�:� �P�e�r�g�a�m�o�n�,� 
�1�9�5�8�.� 
� � 

�B�r�o�l�i�n�,� �D�o�n�n� �E�.� �V�o�c�a�t�i�o�n�a�l� �P�r�e�p�a�r�a�t�i�o�n� �o�f� �R�e�t�a�r�d�e�d� �C�i�t�i�z�e�n�s�.� �C�o�l�u�m�b�u�s�,� 
�O�h�i�o�:� �C�h�a�r�l�e�s� �E�.� �M�e�r�r�i�l�l� �P�u�b�l�i�s�h�i�n�g� �C�o�.�,� �1�9�7�6�.� 

�B�r�o�w�n�,� �A�.� �L�.� �"�K�n�o�w�i�n�g� �W�h�e�n�,� �W�h�e�r�e�,� �a�n�d� �H�o�w� �t�o� �R�e�m�e�m�b�e�r�:� �A� �P�r�o�b�l�e�m� �i�n� 
�M�e�t�a�c�o�g�n�i�t�i�o�n�. �� �I�n�:� �R�.� �G�l�a�s�s�e�r�,� �e�d�.� �A�d�v�a�n�c�e�s� �I�n� �I�n�s�t�r�u�c�t�i�o�n�a�l� 
�P�s�y�c�h�o�l�o�g�y�.� �H�i�l�l�s�d�a�l�e�,� �N�e�w� �J�e�r�s�e�y�:� �E�r�l�b�a�u�m�,� �1�9�7�8�.� 

�B�r�o�w�n�,� �A�n�n� �L�.�,� �J�o�s�e�p�h� �C�.� �C�a�m�p�i�o�n�e�,� �a�n�d� �C�r�a�i�g� �R�.� �B�a�r�c�l�a�y�.� �"�T�r�a�i�n�i�n�g� �S�e�l�f�-� 
�C�h�e�c�k�i�n�g� �R�o�u�t�i�n�e�s� �f�o�r� �E�s�t�i�m�a�t�i�n�g� �T�e�s�t� �R�e�a�d�i�n�e�s�s�:� �G�e�n�e�r�a�l�i�z�a�t�i�o�n� 
�f�r�o�m� �L�i�s�t� �L�e�a�r�n�i�n�g� �t�o� �P�r�o�s�e� �R�e�c�a�l�l�.�"� �C�h�i�l�d� �D�e�v�e�l�o�p�m�e�n�t�.� �5�0�:�5�0�1�-�1�2�.� 
�1�9�7�9�,� 

� � 

�B�r�o�w�n�,� �A�n�n� �L�.�,� �J�o�s�e�p�h� �C�.� �C�a�m�p�i�o�n�e�,� �a�n�d� �M�a�r�t�i�n� �D�.� �M�u�r�p�h�y�.� �"�K�e�e�p�i�n�g� �T�r�a�c�k� 
�o�f� �C�h�a�n�g�i�n�g� �V�a�r�i�a�b�l�e�s�:� �L�o�n�g� �T�e�r�m� �R�e�t�e�n�t�i�o�n� �o�f� �a� �T�r�a�i�n�e�d� �R�e�h�e�a�r�s�a�l� 
�S�t�r�a�t�e�g�y� �b�y� �R�e�t�a�r�d�e�d� �A�d�o�l�e�s�c�e�n�t�s�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� 
�D�e�f�i�c�i�e�n�c�y�.� �7�8�:�4�4�6�-�5�3�,� �1�9�7�4�.� 

�B�r�o�w�n�,� �A�n�n� �L�.�,� �J�o�s�e�p�h� �C�.� �C�a�m�p�i�o�n�e�,� �a�n�d� �M�a�r�t�i�n� �D�.� �M�u�r�p�h�y�.�  ��M�a�i�n�t�e�n�a�n�c�e� 
�a�n�d� �G�e�n�e�r�a�l�i�z�a�t�i�o�n� �o�f� �T�r�a�i�n�e�d� �M�e�t�a�m�n�e�m�o�n�i�c� �A�w�a�r�e�n�e�s�s� �b�y� �E�d�u�c�a�b�l�e� 
�R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�.�"� �J�o�u�r�n�a�l� �o�f� �E�x�p�e�r�i�m�e�n�t�a�l� �C�h�i�l�d� �P�s�y�c�h�o�l�o�g�y�.� �2�4�:� 
�1�9�1�-�2�1�1�,� �1�9�7�7�.� 

�B�r�o�w�n�,� �A�n�n� �L�.�,� �a�n�d� �C�r�a�i�g� �R�.� �B�a�r�c�l�a�y�.� �'�T�h�e� �E�f�f�e�c�t�s� �o�f� �T�r�a�i�n�i�n�g� �S�p�e�c�i�f�i�c� 
�M�N�e�m�o�n�i�c�s� �o�n� �t�h�e� �M�e�t�a�m�n�e�m�o�n�i�c� �E�f�f�i�c�i�e�n�c�y� �o�f� �R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�.�"� 
�C�h�i�l�d� �D�e�v�e�l�o�p�m�e�n�t�.� �4�7�:�7�1�-�8�0�,� �1�9�7�6�.� 
� � 

�B�r�o�w�n�,� �A�n�n� �L�.�,� �a�n�d� �S�a�l�l�i�e� �C�.� �L�a�w�t�o�n�.� �"�T�h�e� �F�e�e�l�i�n�g� �o�f� �K�n�o�w�i�n�g� �E�x�p�e�r�i�e�n�c�e� 
�i�n� �E�d�u�c�a�b�l�e� �R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�.�"�"� �D�e�v�e�l�o�p�m�e�n�t�a�l� �P�s�y�c�h�o�l�o�g�y�.�"� �1�3�:�3�6�4�-� 
�7�0�,� �1�9�7�7�.� 

�B�u�r�g�e�r�,� �A�g�n�e�s� �L�.�,� �a�n�d� �L�e�o�n�a�r�d� �S�.� �B�l�a�c�k�m�a�n�:� �"�V�i�s�u�a�l� �M�e�m�o�r�y� �T�r�a�i�n�i�n�g� �o�f� 
�D�i�g�i�t� �R�e�c�a�l�l� �i�n� �E�d�u�c�a�b�l�e� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�.�"� �E�d�u�c�a�t�i�o�n� �a�n�d� 
�T�r�a�i�n�i�n�g� �o�f� �t�h�e� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d�.� �1�1�:�5�-�1�0�,� �F�e�b�r�u�a�r�y�,� �1�9�7�6�.� 
� � 

�B�u�r�g�e�r�,� �A�g�n�e�s� �L�.�,� �a�n�d� �L�e�o�n�a�r�d� �S�.� �B�l�a�c�k�m�a�n�.� �"�D�i�g�i�t� �S�p�a�n� �E�s�t�i�m�a�t�i�o�n� �a�n�d� 
�t�h�e� �E�f�f�e�c�t�s� �o�f� �E�x�p�l�i�c�i�t� �S�t�r�a�t�e�g�y� �T�r�a�i�n�i�n�g� �o�n� �R�e�c�a�l�l� �o�f� �E�M�R� �I�n�d�i�v�i�-� 
�d�u�a�l�s�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �8�3�:�6�2�1�-�2�6�,� �1�9�7�9�.� 
� � 

�B�u�r�g�e�r�,� �A�g�n�e�s� �L�i�n�,� �L�e�o�n�a�r�d� �S�.� �B�l�a�c�k�m�a�n�,� �M�a�r�i�l�y�n� �H�o�l�m�e�s� �a�n�d� �A�n�d�r�e�a� �Z�e�t�l�i�n�.� 
�"�U�s�e� �o�f� �A�c�t�i�v�e� �S�o�r�t�i�n�g� �a�n�d� �R�e�t�r�i�e�v�a�l� �S�t�r�a�t�e�g�i�e�s� �a�s� �a� �F�a�c�i�l�i�t�a�t�o�r� 
�R�e�c�a�l�l�,� �C�l�u�s�t�e�r�i�n�g�,� �a�n�d� �S�o�r�t�i�n�g� �b�y� �E�M�R� �a�n�d� �N�o�n�-�r�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�.�"� 
�A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �8�3�:�2�5�3�-�6�1�,� �1�9�7�8�.� 
� � 

�B�u�t�t�e�r�f�i�e�l�d�,� �E�a�r�l� �C�.�,� �a�n�d� �C�l�a�r�k� �W�a�m�b�o�l�d�.� �"�O�n� �t�h�e� �T�h�e�o�r�y� �a�n�d� �P�r�a�c�t�i�c�e� �o�f� 
�I�m�p�r�o�v�i�n�g� �S�h�o�r�t�-�T�e�r�m� �M�e�m�o�r�y�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� 
�7�7�:�6�5�4�-�6�9�,� �1�9�7�3�.



�8�8� 

�C�a�m�p�i�o�n�e�,� �J�.� �C�.�,� �a�n�d� �A�.� �L�.� �B�r�o�w�n�.� �"�M�e�m�o�r�y� �a�n�d� �M�e�t�a�m�e�m�o�r�y� �D�e�v�e�l�o�p�m�e�n�t� �i�n� 
�E�d�u�c�a�b�l�e� �R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�.�"� �I�n�:� �R�.� �V�.� �K�a�i�l� �a�n�d� �J�.� �W�.� �H�a�g�e�n�,� �e�d�s�.� 
�P�e�r�s�p�e�c�t�i�v�e�s� �o�n� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �M�e�m�o�r�y� �a�n�d� �C�o�g�n�i�t�i�o�n�.� �H�i�l�l�s�d�a�l�e�,� 
�N�e�w� �J�e�r�s�e�y�:� �L�a�w�r�e�n�c�e� �E�r�l�b�a�u�m� �A�s�s�o�c�i�a�t�e�s�,� �1�9�7�7�.� 

�C�a�m�p�i�o�n�e�,� �J�.� �C�.� �a�n�d� �A�.� �L�.� �B�r�o�w�n�.� �"�T�r�a�i�n�i�n�g� �G�e�n�e�r�a�l� �M�e�t�a�c�o�g�n�i�t�i�v�e� �S�k�i�l�l�s� 
�i�n� �R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�.�"� �I�n�:� �M�.� �M�.� �G�r�u�n�e�b�e�r�g�,� �P�.� �E�.� �M�o�r�r�i�s�,� �a�n�d� �R�.� 
�N�.� �S�y�k�e�s�,� �e�d�s�.� �P�r�a�c�t�i�c�a�l� �A�s�p�e�c�t�s� �o�f� �M�e�m�o�r�y�.� �N�e�w� �Y�o�r�k�:� �A�c�a�d�e�m�i�c� 
�P�r�e�s�s�,� �1�9�7�8�.� 
� � 

�C�a�v�a�n�a�u�g�h�,� �J�o�h�n� �C�.�,� �a�n�d� �J�o�h�n� �G�.� �B�o�r�k�o�w�s�k�i�.�  ��T�h�e� �M�e�t�a�m�e�m�o�r�y�-�M�e�m�o�r�y� �'�C�o�n�-� 
�n�e�c�t�i�o�n�'�;�:� �E�f�f�e�c�t�s� �o�f� �S�t�r�a�t�e�g�y� �T�r�a�i�n�i�n�g� �a�n�d� �M�a�i�n�t�e�n�a�n�c�e�.�"� �T�h�e� 
�J�o�u�r�n�a�l� �o�f� �G�e�n�e�r�a�l� �P�s�y�c�h�o�l�o�g�y�.� �1�0�1�:�1�6�1�-�7�4�.� �1�9�7�9� 
� � 

�C�o�m�m�i�t�t�e�e� �o�n� �N�o�m�e�n�c�l�a�t�u�r�e� �a�n�d� �S�t�a�t�i�s�t�i�c�s� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �P�s�y�c�h�i�a�t�r�i�c� 
�A�s�s�o�c�i�a�t�i�o�n�.� �D�i�a�g�n�o�s�t�i�c� �a�n�d� �S�t�a�t�i�s�t�i�c�a�l� �M�a�n�u�a�l� �o�f� �M�e�n�t�a�l� �D�i�s�o�r�d�e�r�s�.� 
�W�a�s�h�i�n�g�t�o�n�,� �D�.�C�.�:� �A�m�e�r�i�c�a�n� �P�s�y�c�h�i�a�t�r�i�c� �A�s�s�o�c�i�a�t�i�o�n�,� �1�9�6�8�.� 

�D�a�n�s�e�r�e�a�u�,� �D�o�n�a�l�d�.� �"�T�h�e� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �a� �L�e�a�r�n�i�n�g� �S�t�r�a�t�e�g�i�e�s� �C�u�r�r�i�c�u�l�u�m�. �� 
�I�n�:� �H�a�r�o�l�d� �F�.� �O�'�N�e�i�l�,� �J�r�.�,� �e�d�.� �L�e�a�r�n�i�n�g� �S�t�r�a�t�e�g�i�e�s�.� �N�e�w� �Y�o�r�k�:� 
�A�c�a�d�e�m�i�c� �P�r�e�s�s�,� �1�9�7�8�.� 

� � 

�D�a�v�i�s�,� �S�h�a�r�o�n�,� �a�n�d� �M�i�c�h�a�e�l� �W�a�r�d�.� �V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �o�f� �H�a�n�d�i�c�a�p�p�e�d� 
�S�t�u�d�e�n�t�s�:� �A� �G�u�i�d�e� �F�o�r� �P�o�l�i�c�y� �D�e�v�e�l�o�p�m�e�n�t�.� �R�e�s�t�o�n�,� �V�a�.�:� �T�h�e� �C�o�u�n�-� 
�c�i�l� �f�o�r� �E�x�c�e�p�t�i�o�n�a�l� �C�h�i�l�d�r�e�n�,� �1�9�7�8�.� 

�E�l�l�i�s�,� �N�o�r�m�a�n� �R�.� �"�M�e�m�o�r�y� �P�r�o�c�e�s�s�e�s� �i�n� �R�e�t�a�r�d�a�t�e�s� �a�n�d� �N�o�r�m�a�l�s�.�"� �I�n�:� 
�N�o�r�m�a�n� �R�.� �E�l�l�i�s�,� �e�d�.� �I�n�t�e�r�n�a�t�i�o�n�a�l� �R�e�v�i�e�w� �o�f� �R�e�s�e�a�r�c�h� �i�n� �M�e�n�t�a�l� 
�R�e�t�a�r�d�a�t�i�o�n�.� �V�o�l�.� �4�.� �N�e�w� �Y�o�r�k�:� �A�c�a�d�e�m�i�c� �P�r�e�s�s�,� �1�9�7�0�.� 

�E�n�g�l�e�,� �R�a�n�d�a�l�l� �W�.�,� �a�n�d� �R�i�c�h�a�r�d� �J�.� �N�a�g�l�e�.� �"�S�t�r�a�t�e�g�y� �T�r�a�i�n�i�n�g� �a�n�d� �S�e�m�a�n�t�i�c� 
�E�n�c�o�d�i�n�g� �i�n� �M�i�l�d�l�y� �R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�.�"� �I�n�t�e�l�l�i�g�e�n�c�e�.� �3�:�1�7�-�3�0�.� 
�1�9�7�9�.� 

�F�l�a�v�e�l�l�,� �J�o�h�n� �H�.�,� �a�n�d� �H�e�n�r�y� �M�.� �W�e�l�l�m�a�n�.� �'�"�M�e�t�a�m�e�m�o�r�y�" �� �I�n�:� �R�.� �V�.� �K�a�i�l� 
�a�n�d� �J�.� �W�.� �H�a�g�e�n�,� �e�d�s�.� �P�e�r�s�p�e�c�t�i�v�e�s� �o�n� �t�h�e� �D�e�v�e�l�o�p�m�e�n�t� �o�f� �M�e�m�o�r�y� �a�n�d� 
�C�o�g�n�i�t�i�o�n�.� �H�i�l�l�d�a�l�e�,� �N�e�w� �J�e�r�s�e�y�:� �L�a�w�r�e�n�c�e� �E�r�l�b�a�u�m� �A�s�s�o�c�i�a�t�e�s�,� �1�9�7�7�.� 

�G�l�a�n�z�e�r�,� �M�u�r�r�a�y�,� �a�n�d� �A�n�i�t�a� �R�.� �C�u�n�i�t�z�.� �"�T�w�o� �S�t�o�r�a�g�e� �M�e�c�h�a�n�i�s�m�s� �i�n� �F�r�e�e� 
�R�e�c�a�l�l�.�"� �J�o�u�r�n�a�l� �o�f� �V�e�r�b�a�l� �L�e�a�r�n�i�n�g� �a�n�d� �V�e�r�b�a�l� �B�e�h�a�v�i�o�r�.� �5�:�3�5�1�-�6�0�.� 
�1�9�6�6�.� 

�G�l�i�d�d�e�n�,� �L�a�r�a�i�n�e� �M�a�s�t�e�r�.� �"�B�l�o�c�k�i�n�g� �o�f� �S�t�i�m�u�l�i� �a�n�d� �t�h�e� �F�r�e�e� �R�e�c�a�l�l� �a�n�d� 
�S�u�b�j�e�c�t�i�v�e� �O�r�g�a�n�i�z�a�t�i�o�n� �o�f� �E�M�R� �A�d�o�l�e�s�c�e�n�t�s�.�"�'� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� 
�M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �8�1�:�5�8�-�6�4�.� �1�9�7�6�.� 
� � 

�G�o�l�d�,� �M�.� �W�.� �"�V�O�T�E�C� �a�n�d� �t�h�e� �S�e�v�e�r�e�l�y� �H�a�n�d�i�c�a�p�p�e�d�:� �A� �N�e�w� �L�i�n�k�-�U�p�.�"� �I�n�:� 
�L�.� �A�.� �P�h�e�l�p�s�,� �R�.� �M�.� �E�v�a�n�s�,� �E�.� �K�.� �A�b�b�a�s�,� �a�n�d� �K�.� �G�.� �F�r�i�s�o�n� �(�E�d�s�.�)�.� 
�V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n� �f�o�r� �S�p�e�c�i�a�l� �N�e�e�d�s� �S�t�u�d�e�n�t�s�:� �C�o�m�p�e�t�e�n�c�i�e�s� �a�n�d� 
�M�o�d�e�l�s� �f�o�r� �P�e�r�s�o�n�n�e�l� �P�r�e�p�a�r�a�t�i�o�n�.� �A� �r�e�p�o�r�t� �o�n� �t�h�e� �N�a�t�i�o�n�a�l� �W�o�r�k�s�h�o�p� 
�f�o�r� �s�p�e�c�i�a�l� �n�e�e�d�s� �s�t�u�d�e�n�t�s�.� �J�a�n�u�a�r�y� �1�3�-�1�5�,� �1�9�7�6�.� �B�u�r�e�a�u� �o�f� �E�d�u�c�a�-� 
�t�i�o�n�a�l� �R�e�s�e�a�r�c�h�.� �U�n�i�v�e�r�s�i�t�y� �o�f� �I�l�l�i�n�o�i�s�:� �U�r�b�a�n� �C�h�a�m�p�o�i�n�,� �J�u�n�e� �3�0�,� 
�1�9�7�6�,� 

� 



�8�9� 

�H�a�l�l�,� �G�e�n�e� �E�.�,� �a�n�d� �H�o�w�a�r�d� �L�.� �J�o�n�e�s�.� �C�o�m�p�e�t�e�n�c�y�-�B�a�s�e�d� �E�d�u�c�a�t�i�o�n�:� �A� �P�r�o�-� 
�c�e�s�s� �f�o�r� �t�h�e� �I�m�p�r�o�v�e�m�e�n�t� �o�f� �E�d�u�c�a�t�i�o�n�.� �E�n�g�l�e�w�o�o�d� �C�l�i�f�f�s�,� �N�.�J�.�:� 
�P�r�e�n�t�i�c�e�-�H�a�l�l�,� �I�n�c�.�,� �1�9�7�6�.� 

� � 

� � 

�H�e�b�b�,� �D�.� �O�.� �T�h�e� �O�r�g�a�n�i�z�a�t�i�o�n� �o�f� �B�e�h�a�v�i�o�r�.� �N�e�w� �Y�o�r�k�:� �W�i�l�e�y�,� �1�9�4�9�.� 
� � 

�H�o�e�r�n�e�r�,� �J�a�m�e�s�,� �a�n�d� �R�a�l�p�h� �H�o�r�n�e�.� �S�e�m�i�-�A�n�n�u�a�l� �R�e�p�o�r�t� �-� �C�o�o�r�d�i�n�a�t�i�o�n� �o�f� 
�A�r�t�i�c�u�l�a�t�i�o�n� �a�n�d� �C�B�E� �P�r�o�j�e�c�t�.� �B�l�a�c�k�s�b�u�r�g�,� �V�i�r�g�i�n�i�a�:� �V�i�r�g�i�n�i�a� 
�P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�,� �A�p�r�i�l� �1�8�,� �1�9�8�0�.� 
� � 

�H�o�u�s�t�o�n�,� �W�.� �R�o�b�e�r�t�,� �a�n�d� �R�o�b�e�r�t� �B�.� �H�o�r�u�s�a�m�.� �C�o�m�p�e�t�e�n�c�y�-�B�a�s�e�d� �T�e�a�c�h�e�r� �E�d�u�-� 
�c�a�t�i�o�n�:� �P�r�o�g�r�e�s�s�,� �P�r�o�b�l�e�m�s�,� �a�n�d� �P�r�o�s�p�e�c�t�s�.� �C�h�i�c�a�g�o�:� �S�c�i�e�n�c�e� 
�R�e�s�e�a�r�c�h� �A�s�s�o�c�i�a�t�e�s�,� �I�n�c�.�,� �1�9�7�2�.� 

� � 

� � 

�I�n�n�o�v�a�t�i�v�e� �S�c�i�e�n�c�e�s�,� �I�n�c�.� �T�h�i�n�k� �I�,� �B�o�o�k� �I�.� �S�t�a�m�f�o�r�d�,� �C�o�n�n�.�:� �I�n�n�o�v�a�t�i�v�e� 
�S�c�i�e�n�c�e�s�,� �I�n�c�.�,� �1�9�7�8�.� 

� � 

�K�e�l�l�a�s�,� �G�e�o�r�g�e�,� �M�a�r�k� �H�.� �A�s�h�c�r�o�f�t�,� �a�n�d� �N�a�n�c�y� �S�.� �J�o�h�n�s�o�n�.� �"�R�e�h�e�a�r�s�a�l� 
�P�r�o�c�e�s�s�e�s� �i�n� �t�h�e� �S�h�o�r�t�-�T�e�r�m� �M�e�m�o�r�y� �P�e�r�f�o�r�m�a�n�c�e� �o�f� �M�i�l�d�l�y� �R�e�t�a�r�d�e�d� 
�A�d�o�l�e�s�c�e�n�t�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.�"� �7�7�:�6�/�0�-�7�9�.� 
�1�9�7�3�.� 
� � 

�K�e�l�s�o�,� �S�c�o�t�t� �J�.� �A�.� �"�P�l�a�n�n�i�n�g� �a�n�d� �E�f�f�e�r�e�n�t� �C�o�m�p�o�n�e�n�t�s� �i�n� �t�h�e� �C�o�d�i�n�g� �o�f� 
�M�o�v�e�m�e�n�t�.�"�"� �J�o�u�r�n�a�l� �o�f� �M�o�t�o�r� �B�e�h�a�v�i�o�r�.� �9�:�3�3�-�4�7�.� �1�9�7�7�.� 
� � 

�K�e�l�s�o�,� �J�.� �A�.� �S�c�o�t�t�,� �D�a�v�i�d� �G�o�o�d�m�a�n�,� �C�a�r�o�l� �L�.� �S�t�a�m�m�,� �a�n�d� �C�h�a�r�l�e�s� �H�a�y�e�s�.� 
�"�M�o�v�e�m�e�n�t� �C�o�d�i�n�g� �a�n�d� �M�e�m�o�r�y� �i�n� �R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� 
�o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �8�3�:�6�0�1�:�1�1�.� �1�9�7�9�.� 

� � 

� � 

�K�e�n�d�a�l�l�,� �C�o�n�s�t�a�n�c�e� �R�.�,� �J�o�h�n� �G�.� �B�o�r�k�o�w�s�k�i�;� �a�n�d� �J�o�h�n� �C�.� �C�a�v�a�n�a�u�g�h�.�  ��'�'�M�e�t�a�-� 
�m�e�m�o�r�y� �a�n�d� �t�h�e� �T�r�a�n�s�f�e�r� �o�f� �a�n� �I�n�t�e�r�o�g�a�t�i�v�e� �S�t�r�a�t�e�g�y� �b�y� �E�M�R� �C�h�i�l�d�r�e�n�.�"� 
�I�n�t�e�l�l�i�g�e�n�c�e�.� �4�:�2�5�5�-�7�0�.� �1�9�8�0�.� 

�K�e�s�t�n�e�r�,� �J�a�n�e�,� �a�n�d� �J�o�h�n� �G�.� �B�o�r�k�o�w�s�k�i�.� �C�h�i�l�d�r�e�n�'�s� �M�a�i�n�t�e�n�a�n�c�e� �a�n�d� �G�e�n�e�r�-� 
�a�l�i�z�a�t�i�o�n� �o�f� �a�n� �I�n�t�e�r�r�o�g�a�t�i�v�e� �L�e�a�r�n�i�n�g� �S�t�r�a�t�e�g�y�.�"� �C�h�i�l�d� �D�e�v�e�l�o�p�m�e�n�t�.� 
�5�0�:�4�8�5�-�9�4�,� �1�9�7�9�,� 

�K�i�b�l�e�r�,� �R�o�b�e�r�t� �J�.�,� �L�a�r�r�y� �L�.� �B�a�r�k�e�r�,� �a�n�d� �D�a�v�i�d� �T�.� �M�i�l�e�s�.� �B�e�h�a�v�i�o�r�a�l� 
�O�b�j�e�c�t�i�v�e�s� �a�n�d� �I�n�s�t�r�u�c�t�i�o�n�.� �B�o�s�t�o�n�:� �A�l�l�y�n� �a�n�d� �B�a�c�o�n�,� �I�n�c�.�,� �1�9�7�0�.� 
� � 

�K�r�a�m�e�r�,� �J�a�c�k� �J�.�,� �R�i�c�h�a�r�d� �J�.� �N�a�g�l�e�,� �a�n�d� �R�a�n�d�a�l�l� �W�.� �E�n�g�l�e�.� �R�e�c�e�n�t� �A�d�v�a�n�c�e�s� 
�i�n� �M�n�e�m�o�n�i�c� �S�t�r�a�t�e�g�y� �T�r�a�i�n�i�n�g� �w�i�t�h� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d� �P�e�r�s�o�n�:� �I�m�p�l�i�-� 
�c�a�t�i�o�n�s� �f�o�r� �E�d�u�c�a�t�i�o�n�a�l� �P�r�a�c�t�i�c�e�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� 
�D�e�f�i�c�i�e�n�c�y�.� �8�5�:�3�0�6�-�1�4�.� �1�9�8�0�.� 

�K�w�a�n�o�s�k�i�,� �J�o�h�n�.� �"�U�s�i�n�g� �t�h�e� �E�l�e�c�t�r�i�c�i�t�y�/�H�e�a�r�t� �A�n�a�l�o�g�y�.�"� �S�c�h�o�o�l� �S�h�o�p�.� 
�4�0�:�2�6�.� �M�a�r�c�h�,� �1�9�8�1�.� 

�L�a�a�b�s�,� �G�e�r�a�l�d� �J�.� �"�R�e�t�e�n�t�i�o�n� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �D�i�f�f�e�r�e�n�t� �R�e�p�r�o�d�u�c�t�i�o�n� 
�C�u�e�s� �i�n� �M�o�t�o�r� �S�h�o�r�t�-�T�e�r�m� �M�e�m�o�r�y�.�"� �J�o�u�r�n�a�l� �o�f� �E�x�p�e�r�i�m�e�n�t�a�l� �P�s�y�c�h�o�-� 
�l�o�g�y�.� �1�0�0�:�1�6�8�-�7�7�.� �1�9�7�3�.
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�L�a�t�t�,� �B�e�r�n�i�c�e� �E�.� �"�P�a�i�r�e�d� �A�s�s�o�c�i�a�t�e� �L�e�a�r�n�i�n�g�,� �G�e�n�e�r�a�l�i�z�a�t�i�o�n�,� �a�n�d� �R�e�t�e�n�-� 

�t�i�o�n� �a�s� �a� �F�u�n�c�t�i�o�n� �o�f� �I�n�t�e�l�l�i�g�e�n�c�e�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� 

�D�e�f�i�c�i�e�n�c�y�.� �6�3�:�4�8�1�-�9�8�.� �1�9�5�8�.� 

�L�u�s�z�c�e�z�,� �M�a�r�y� �A�.�,� �a�n�d� �V�e�r�n�e� �R�.� �B�a�c�h�a�r�a�c�h�.� �"�L�i�s�t� �O�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �R�e�h�e�a�r�-� 

�s�a�l� �I�n�s�t�r�u�c�t�i�o�n�s� �i�n� �R�e�c�o�g�n�i�t�i�o�n� �M�e�m�o�r�y� �o�f� �R�e�t�a�r�d�e�d� �A�d�u�l�t�s�.�"� 

�A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �8�0�:�5�7�-�6�2�.� �1�9�7�5�.� 

�M�a�c�m�i�l�l�a�n�,� �D�.� �L�.� �"�¥�F�a�c�i�l�i�t�a�t�i�v�e� �E�f�f�e�c�t� �o�f� �V�e�r�b�a�l� �M�e�d�i�a�t�i�o�n� �o�n� �P�a�i�r�e�d�-� 

�A�s�s�o�c�i�a�t�e� �L�e�a�r�n�i�n�g� �b�y� �E�M�R� �C�h�i�l�d�r�e�n�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� 

�D�e�f�i�c�i�e�n�c�y�.� �7�4�:�6�1�1�-�1�5�,� �1�9�7�0�.� 

�M�a�r�t�e�n�i�u�k�,� �R�o�n�a�l�d� �G�.� �"�R�e�t�e�n�t�i�o�n� �C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �M�o�t�o�r� �S�h�o�r�t�-�T�e�r�m� 

�M�e�m�o�r�y� �C�u�e�s�.�"� �J�o�u�r�n�a�l� �o�f� �M�o�t�o�r� �B�e�h�a�v�i�o�r�.� �5�:�2�4�9�-�5�9�.� �1�9�7�3�.� 
� � 

�M�e�i�c�h�e�n�b�a�u�m�,� �D�o�n�a�l�d�.� �"�A� �C�o�g�n�i�t�i�v�e� �B�e�h�a�v�i�o�r� �P�e�r�s�p�e�c�t�i�v�e� �o�n� �I�n�t�e�l�l�i�g�e�n�c�e�.�"� 
�I�n�t�e�l�l�i�g�e�n�c�e�.� �4�:�2�7�1�-�8�3�.� �1�9�8�0�.� 

�M�e�l�t�o�n�,� �A�r�t�h�u�r� �W�.� �"�I�m�p�l�i�c�a�t�i�o�n�s� �o�f� �S�h�o�r�t�-�T�e�r�m� �M�e�m�o�r�y� �f�o�r� �a� �G�e�n�e�r�a�l� 
�T�h�e�o�r�y� �o�f� �M�e�m�o�r�y�.�"� �J�o�u�r�n�a�l� �o�f� �V�e�r�b�a�l� �L�e�a�r�n�i�n�g� �a�n�d� �V�e�r�b�a�l� �B�e�h�a�v�i�o�r�.� 

�2�:�1�-�2�1�.� �1�9�6�3�.� 

�M�c�C�a�r�t�h�y�,� �F�.� �E�.� �" ��H�y�p�o�t�h�e�t�i�c�s� �D�e�d�u�c�t�i�v�e� �S�k�i�l�l�s� �f�o�r� �t�h�e� �R�e�t�a�r�d�e�d�?�"� �E�d�u�c�a�-� 
�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g� �o�f� �t�h�e� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d�.� �1�3�:�2�0�0�-�2�0�2�,� �A�p�r�i�l�,� �1�9�7�8�.� 

�N�a�v�a�r�i�c�k�,� �D�o�u�g�l�a�s� �J�.� �P�r�i�n�c�i�p�l�e�s� �o�f� �L�e�a�r�n�i�n�g�:� �F�r�o�m� �L�a�b�o�r�a�t�o�r�y� �t�o� �F�i�e�l�d�.� 

�-� �R�e�a�d�i�n�g�,� �M�a�s�s�.� �A�d�d�i�s�o�n�-�W�e�s�l�e�y� �P�u�b�l�i�s�h�i�n�g� �C�o�m�p�a�n�y�,� �I�n�c�.�,� �1�9�7�9�.� 

�P�e�l�l�e�g�r�i�n�o�,� �J�.� �W�.�,� �a�n�d� �A�.� �L�.� �I�n�g�r�a�m�.� �"�P�r�o�c�e�s�s�e�s�,� �P�r�o�d�u�c�t�s�,� �a�n�d� �M�e�a�s�u�r�e�s� 

�o�f� �M�e�m�o�r�y� �O�r�g�a�n�i�z�a�t�i�o�n�.�"� �I�n�:� �C�.� �R�i�c�h�a�r�d� �P�u�f�f�,� �e�d�.� �M�e�m�o�r�y� �O�r�g�a�n�i�-� 
�z�a�t�i�o�n� �a�n�d� �S�t�r�u�c�t�u�r�e�.� �N�e�w� �Y�o�r�k�:� �A�c�a�d�e�m�i�c� �P�r�e�s�s�.� �1�9�7�9�.� 
� � 

�R�e�i�c�h�h�a�r�t�,� �G�r�e�g�o�r�y� �J�.�,� �a�n�d� �J�o�h�n� �B�o�r�k�o�w�s�k�i�.� �"�E�f�f�e�c�t�s� �o�f� �C�l�u�s�t�e�r�i�n�g� 

�I�n�s�t�r�u�c�t�i�o�n�s� �a�n�d� �C�a�t�e�g�o�r�y� �S�i�z�e� �o�n� �F�r�e�e� �R�e�c�a�l�l� �o�f� �N�o�n�r�e�t�a�r�d�e�d� �a�n�d� 

�R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �8�3�:� 

�7�3�-�7�6�.� �1�9�7�8�.� 

�R�e�i�c�h�h�a�r�t�,� �G�r�e�g�o�r�y� �J�.�,� �W�i�l�l�i�a�m� �J�.� �C�o�d�y�,� �a�n�d� �J�o�h�n� �G�.� �B�o�r�k�o�w�s�k�i�.�  ��T�r�a�i�n�-� 

�i�n�g� �a�n�d� �T�r�a�n�s�f�e�r� �o�f� �C�l�u�s�t�e�r�i�n�g� �a�n�d� �C�u�m�u�l�a�t�i�v�e� �R�e�h�e�a�r�s�a�l� �S�t�r�a�t�e�g�i�e�s� 

�i�n� �R�e�t�a�r�d�e�d� �I�n�d�i�v�i�d�u�a�l�s�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� 

�7�9�:�6�4�8�-�5�8�.� �1�9�7�5�.� 

�R�i�e�g�e�l�,� �R�.� �H�u�n�t�,� �a�n�d� �A�r�t�h�u�r� �M�.� �T�a�y�l�o�r�.� �"�C�o�m�p�a�r�i�s�o�n� �o�f� �C�o�n�c�e�p�t�u�a�l� �S�t�r�a�t�e�-� 

�g�i�e�s� �f�o�r� �G�r�o�u�p�i�n�g� �a�n�d� �R�e�m�e�m�b�e�r�i�n�g� �E�m�p�l�o�y�e�d� �b�y� �E�M�R� �a�n�d� �N�o�n�r�e�t�a�r�d�e�d� 

�C�h�i�l�d�r�e�n�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �7�8�:�5�9�2�-�9�8�.� �1�9�7�4�.� 

�R�i�g�g�a�r�,� �q�T�.� �F�.�,� �a�n�d� �S�.� �W�.� �R�i�g�g�a�r�.� �C�a�r�e�e�r� �E�d�u�c�a�t�i�o�n� �a�n�d� �R�e�h�a�b�i�l�i�t�a�t�i�o�n� �F�o�r� 

�T�h�e� �M�e�n�t�a�l�l�y� �H�a�n�d�i�c�a�p�p�e�d�.� �S�p�r�i�n�g�f�i�e�l�d�,� �I�l�l�i�n�o�i�s�:� �C�h�a�r�l�e�s� �C�.� �T�h�o�m�a�s�,� 

�1�9�8�0�.� �.� 
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�R�o�s�s�,� �D�o�r�o�t�h�e�a�.� �"�R�e�t�e�n�t�i�o�n� �a�n�d� �T�r�a�n�s�f�e�r� �o�f� �M�e�d�i�a�t�i�o�n� �S�e�t� �i�n� �P�a�i�r�e�d�-� 

�A�s�s�o�c�i�a�t�e� �L�e�a�r�n�i�n�g� �o�f� �E�d�u�c�a�b�l�e� �R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n�.�"� �J�o�u�r�n�a�l� �o�f� 
�E�d�u�c�a�t�i�o�n�a�l� �P�s�y�c�h�o�l�o�g�y�.� �6�2�:�3�2�2�-�2�7�,� �1�9�7�1�.� 
� 
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�R�o�s�s�,� �D�o�r�o�t�h�e�a� �M�.�,� �a�n�d� �S�h�e�i�l�a� �A�.� �R�o�s�s�.� �"�F�a�c�i�l�i�t�a�t�i�v�e� �E�f�f�e�c�t� �o�f� �M�n�e�m�o�n�i�c� 

�S�t�r�a�t�e�g�i�e�s� �o�n� �M�u�l�t�i�p�l�e�-�A�s�s�o�c�i�a�t�e� �L�e�a�r�n�i�n�g� �i�n� �E�M�R� �C�h�i�l�d�r�e�n�.�"� 

�A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �8�2�:�4�6�0�-�6�6�.� �1�9�7�8�.� 

�R�o�s�s�,� �D�o�r�o�t�h�e�a� �M�.�,� �a�n�d� �S�h�e�i�l�a� �A�.� �R�o�s�s�.� �"�C�o�g�n�i�t�i�v�e� �T�r�a�i�n�i�n�g� �f�o�r� �E�M�R� 

�C�h�i�l�d�r�e�n�:� �C�h�o�o�s�i�n�g� �t�h�e� �B�e�s�t� �A�l�t�e�r�n�a�t�i�v�e�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� 

�M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �8�2�:�5�9�8�-�6�0�1�.� �1�9�7�8�.� 
� � 

�R�o�y�,� �E�r�i�c� �A�.�,� �a�n�d� �G�o�r�d�o�n� �L�.� �D�i�e�r�v�e�r�t�.� �"�E�n�c�o�d�i�n�g� �o�f� �K�i�n�e�s�t�h�e�t�i�c� �E�x�t�e�n�t� 
�I�n�f�o�r�m�a�t�i�o�n�.�"� �P�e�r�c�e�p�t�i�o�n� �o�f� �P�s�y�c�h�o�p�h�y�s�i�c�s�.� �1�7�:�5�5�9�-�6�4�.� �1�9�7�5�.� 

�S�a�l�a�t�a�s�,� �H�a�r�r�i�e�t�,� �a�n�d� �J�o�h�n� �H�.� �F�l�a�v�e�l�l�.� �"�B�e�h�a�v�i�o�r�a�l� �a�n�d� �M�e�t�a�m�n�e�m�o�n�i�c� 

�I�n�d�i�c�a�t�o�r�s� �o�f� �S�t�r�a�t�e�g�i�c� �B�e�h�a�v�i�o�r�s� �U�n�d�e�r� �R�e�m�e�m�b�e�r� �I�n�s�t�r�u�c�t�i�o�n�s� �I�n� 
�F�i�r�s�t� �G�r�a�d�e�.�"� �C�h�i�l�d� �D�e�v�e�l�o�p�m�e�n�t�.� �4�7�:�8�1�-�8�9�.� �1�9�7�6�.� 

� � 

�S�c�h�w�o�r�m�,� �R�.� �W�.�,� �a�n�d� �A�b�e�l�s�e�t�h�,� �J�.� �L�.� �"�T�e�a�c�h�i�n�g� �t�h�e� �I�n�d�i�v�i�d�u�a�l� �W�i�t�h� �S�e�v�e�r�e� 

�L�e�a�r�n�i�n�g� �P�r�o�b�l�e�m�s�.�"� �E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g� �o�f� �t�h�e� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d�.� 

�1�3�:�1�4�6�-�5�3�,� �A�p�r�i�l�,� �1�9�7�9�.� 

�S�i�n�g�e�r�,� �R�o�b�e�r�t� �N�.� �"�M�o�t�o�r� �S�k�i�l�l�s� �a�n�d� �L�e�a�r�n�i�n�g� �S�t�r�a�t�e�g�i�e�s�.�"� �I�n�:� �H�a�r�o�l�d� 

�F�.� �O�'�N�e�i�l�,� �J�r�.�,� �e�d�.� �L�e�a�r�n�i�n�g� �S�t�r�a�t�e�g�i�e�s�.� �N�e�w� �Y�o�r�k�:� �A�c�a�d�e�m�i�c� �P�r�e�s�s�,� 

�1�9�7�8�.� 
� � 

�S�i�n�g�e�r�,� �R�o�b�e�r�t� �N�.� �a�n�d� �R�i�c�h�a�r�d� �F�.� �G�e�r�s�o�n�.� �"�L�e�a�r�n�i�n�g� �S�t�r�a�t�e�g�i�e�s�,� �C�o�g�n�i�t�i�v�e� 

�P�r�o�c�e�s�s�e�s�,� �a�n�d� �M�o�t�o�r� �L�e�a�r�n�i�n�g�.�"� �I�n�:� �H�a�r�o�l�d� �F�.� �O�'�N�e�i�l�,� �J�r�.�,� �e�d�.� 

�C�o�g�n�i�t�i�v�e� �a�n�d� �A�f�f�e�c�t�i�v�e� �L�e�a�r�n�i�n�g� �S�t�r�a�t�e�g�i�e�s�.� �N�e�w� �Y�o�r�k�:� �A�c�a�d�e�m�i�c� 

�P�r�e�s�s�,� �1�9�7�9�.� 

�S�m�i�t�h�,� �C�.� �"�S�t�u�d�e�n�t�s� �W�i�t�h� �M�e�n�t�a�l� �R�e�t�a�r�d�a�t�i�o�n�.�"� �I�n�:� �R�.� �W�e�i�s�g�e�r�b�e�r�,� �e�d�.� 

�V�o�c�a�t�i�o�n�a�l� �E�d�u�c�a�t�i�o�n�:� �T�e�a�c�h�i�n�g� �t�h�e� �H�a�n�d�i�c�a�p�p�e�d� �i�n� �R�e�g�u�l�a�r� �C�l�a�s�s�e�s�.� 

�R�e�s�t�o�n�,� �V�i�r�g�i�n�i�a�:� �C�o�u�n�c�i�l� �f�o�r� �E�x�c�e�p�t�i�o�n�a�l� �C�h�i�l�d�r�e�n�,� �1�9�7�8�.� 

�S�o�u�d�e�r�,� �L�a�w�r�e�n�c�e� �G�.� �"�A�n�a�l�o�g�i�e�s� �H�e�l�p�!�"� �I�n�d�u�s�t�r�i�a�l� �E�d�u�c�a�t�i�o�n�.� �4�0�:�3�6�.� 
�M�a�y�,� �J�u�n�e�,� �1�9�8�1�.� 

�S�p�e�w�o�c�k�,� �M�i�c�h�a�e�l�.� �"�C�u�e�i�n�g� �E�M�R� �S�t�u�d�e�n�t�s� �i�n�t�o� �E�n�g�i�n�e� �A�s�s�e�m�b�l�y�.�"� �S�c�h�o�o�l� 

�S�h�o�p�.� �4�1�:�4�9�.� �S�e�p�t�e�m�b�e�r�,� �1�9�8�1�.� 

�S�p�i�t�z�,� �H�.� �H�.� �"�T�h�e� �R�o�l�e� �o�f� �I�n�p�u�t� �O�r�g�a�n�i�z�a�t�i�o�n� �i�n� �t�h�e� �L�e�a�r�n�i�n�g� �a�n�d� �M�e�m�o�r�y� 
�o�f� �M�e�n�t�a�l� �R�e�t�a�r�d�a�t�e�s�.�"� �I�n�:� �N�o�r�m�a�n� �R�.� �E�l�l�i�s�,� �e�d�.� �I�n�t�e�r�n�a�t�i�o�n�a�l� 

�R�e�v�i�e�w� �o�f� �R�e�s�e�a�r�c�h� �I�n� �M�e�n�t�a�l� �R�e�t�a�r�d�a�t�i�o�n�.� �V�o�l�.� �2�.� �N�e�w� �Y�o�r�k�:� �A�c�a�-� 

�d�e�m�i�c� �P�r�e�s�s�,� �1�9�6�6�.� 

�T�u�r�n�b�u�l�l�,� �A�n�n� �P�a�t�t�e�r�s�o�n�.� �"�T�e�a�c�h�i�n�g� �R�e�t�a�r�d�e�d� �P�e�r�s�o�n�s� �t�o� �R�e�h�e�a�r�s�e� �T�h�r�o�u�g�h� 
�C�u�m�u�l�a�t�i�v�e� �O�v�e�r�t� �L�a�b�e�l�i�n�g�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� 

�7�9�:�3�3�1�-�3�7�.� �1�9�7�4�.� 

�T�u�r�n�u�r�e�,� �J�a�m�e�s�,� �N�i�s�s�a�n� �B�u�i�u�m�,� �a�n�d� �M�a�r�t�h�a� �T�h�u�r�l�o�w�.� �"�T�h�e� �E�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� 

�I�n�t�e�r�r�o�g�a�t�i�v�e�s� �f�o�r� �P�r�o�m�o�t�i�n�g� �V�e�r�b�a�l� �E�l�a�b�o�r�a�t�i�o�n� �P�r�o�d�u�c�t�i�v�i�t�y� �i�n� 
�Y�o�u�n�g� �C�h�i�l�d�r�e�n�.�"� �C�h�i�l�d� �D�e�v�e�l�o�p�m�e�n�t�.� �4�7�:�8�5�1�-�5�5�.� �1�9�7�6�.� 
� 



�9�2� 

�U�n�i�v�e�r�s�i�t�y� �o�f� �F�l�o�r�i�d�a�.� �A�n�o�t�h�e�r� �S�t�e�p� �F�o�r�w�a�r�d�.� �"�C�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� �H�a�n�d�i�-� 

�c�a�p�p�e�d� �S�t�u�d�e�n�t�s�.�"� �T�h�e� �O�h�i�o� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�,� �C�o�l�u�m�b�u�s�,� �O�h�i�o�:� 

�N�a�t�i�o�n�a�l� �C�e�n�t�e�r� �P�u�b�l�i�c�a�t�i�o�n�.� 

� � 

�W�a�m�b�o�l�d�,� �C�l�a�r�k� �L�.�,� �a�n�d� �C�a�t�h�y� �H�a�y�d�e�n�.� �"�T�r�a�i�n�i�n�g� �C�o�g�n�i�t�i�v�e� �S�t�r�a�t�e�g�i�e�s� �i�n� 

�t�h�e� �M�i�l�d�l�y� �R�e�t�a�r�d�e�d�:� �A�n� �A�p�p�l�i�e�d� �A�p�p�r�o�a�c�h�.�"� �E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g� 

�o�f� �t�h�e� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d�.� �1�0�:�1�3�2�-�3�7�.� �O�c�t�o�b�e�r�,� �1�9�7�5�.� 
� � 

�W�a�n�s�c�h�u�r�a�,� �P�a�t�r�i�c�i�a� �B�e�a�l�l�,� �a�n�d� �J�o�h�n� �G�.� �B�o�r�k�o�w�s�k�i�.� �"�D�e�v�e�l�o�p�m�e�n�t� �a�n�d� 

�T�r�a�n�s�f�e�r� �o�f� �M�e�d�i�a�t�i�o�n�a�l� �S�t�r�a�t�e�g�i�e�s� �b�y� �R�e�t�a�r�d�e�d� �C�h�i�l�d�r�e�n� �i�n� �P�a�i�r�e�d�-� 

�A�s�s�o�c�i�a�t�e�d� �L�e�a�r�n�i�n�g�.�"� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �M�e�n�t�a�l� �D�e�f�i�c�i�e�n�c�y�.� �7�8�:� 

�6�3�1�-�3�9�.� �1�9�7�4�.� 

�W�a�u�g�h�,� �N�a�n�c�y� �C�.�,� �a�n�d� �D�o�n�a�l�d� �A�.� �N�o�r�m�a�n�.� �"�P�r�i�m�a�r�y� �M�e�m�o�r�y�.�"� �P�s�y�c�h�o�l�o�g�i�c�a�l� 

�R�e�v�i�e�w�.� �7�2�:�8�9�-�1�0�4�.� �1�9�6�5�.� 

�W�e�i�n�s�t�e�i�n�,� �C�l�a�i�r�e� �E�.�,� �V�i�c�k�i� �L�.� �U�n�d�e�r�w�o�o�d�,� �F�r�a�n�k� �W�.� �W�i�c�k�e�r�,� �a�n�d� �W�a�l�t�e�r� �E�.� 

�C�u�b�e�r�l�y�.� �"�C�o�g�n�i�t�i�v�e� �L�e�a�r�n�i�n�g� �S�t�r�a�t�e�g�i�e�s�:� �V�e�r�b�a�l� �a�n�d� �I�m�a�g�i�n�a�l� 

�E�l�a�b�o�r�a�t�i�o�n�s�.�"� �I�n�:� �H�a�r�o�l�d� �F�.� �O�'�N�e�i�l�,� �J�r�.� �a�n�d� �C�h�a�r�l�e�s� �D�.� �S�p�i�e�l�b�e�r�-� 

�g�e�r�,� �e�d�.� �C�o�g�n�i�t�i�v�e� �a�n�d� �A�f�f�e�c�t�i�v�e� �L�e�a�r�n�i�n�g� �S�t�r�a�t�e�g�i�e�s�.� �N�e�w� �Y�o�r�k�:� 

�A�c�a�d�e�m�i�c� �P�r�e�s�s�,� �1�9�7�9�.� 

�W�i�n�s�c�h�e�l�,� �J�a�m�e�s� �F�.�,� �a�n�d� �G�a�i�l� �L�.� �E�n�s�h�e�r�.� �"�E�d�u�c�a�b�i�l�i�t�y� �R�e�v�i�s�i�t�e�d�:� �C�u�r�r�i�c�-� 

�u�l�a�r� �I�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �t�h�e� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d�.�"� �E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�-� 

�i�n�g� �o�f� �t�h�e� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d�.� �1�3�:�1�3�1�-�3�7�,� �A�p�r�i�l�,� �1�9�7�8�.� 

�W�i�n�s�c�h�e�l�,� �J�a�m�e�s� �F�.�,� �G�a�i�l� �L�.� �E�n�s�h�e�r�,� �a�n�d� �B�u�r�t�o�n� �B�l�a�t�t�.�  ��C�u�r�r�i�c�u�l�u�m� �S�t�r�a�-� 

�t�e�g�i�e�s� �f�o�r� �t�h�e� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d�:� �A�n� �A�r�g�u�m�e�n�t� �i�n� �T�h�r�e�e� �P�a�r�t�s�.�"� 

�E�d�u�c�a�t�i�o�n� �a�n�d� �T�r�a�i�n�i�n�g� �o�f� �t�h�e� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d�.� �2�6�-�3�1�.� �1�9�7�7�.� 

�W�i�n�s�c�h�e�l�,� �J�a�m�e�s� �F�.�,� �a�n�d� �E�l�i�z�a�b�e�t�h� �A�.� �L�a�w�r�e�n�c�e�.� �"�S�h�o�r�t�-�T�e�r�m� �M�e�m�o�r�y�:� 

�C�u�r�r�i�c�u�l�a�r� �I�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �t�h�e� �M�e�n�t�a�l�l�y� �R�e�t�a�r�d�e�d�.�'�'� �T�h�e� �J�o�u�r�n�a�l� �o�f� 

�S�p�e�c�i�a�l� �E�d�u�c�a�t�i�o�n�.� �9�:�3�9�5�-�4�0�8�,� �A�p�r�i�l�,� �1�9�7�5�.� 
� � 

� � 

�Y�u�s�s�e�n�,� �S�t�e�v�e�n� �R�.�,� �a�n�d� �L�i�n�d�a� �B�e�r�m�a�n�.� �"�M�e�m�o�r�y� �P�r�e�d�i�c�t�i�o�n�s� �f�o�r� �R�e�c�a�l�l� �a�n�d� 

�R�e�c�o�g�n�i�t�i�o�n� �i�n� �F�i�r�s�t�-�,� �T�h�i�r�d�-�,� �a�n�d� �F�i�f�t�h�-�G�r�a�d�e� �C�h�i�l�d�r�e�n�.�"� �D�e�v�e�l�o�p�-� 

�m�e�n�t�a�l� �P�s�y�c�h�o�l�o�g�y�.� �1�7�:�2�2�4�-�2�9�.� �1�9�8�1�.� 
� 



�A�P�P�E�N�D�I�C�E�S� 

�9�3



�9�4� 

�A�P�P�E�N�D�I�X� �A� 

�P�E�R�M�I�S�S�I�O�N� �T�O� �R�E�P�R�I�N�T� �S�C�H�E�M�A�T�I�C� �D�R�A�W�I�N�G



�9�5� 

�N�o�v�e�m�b�e�r� �1�9�,� �1�9�8�1� 
�1�0�9�4�1� �G�r�a�n�a�d�a�.� �R�o�a�d� 
�R�i�c�h�m�o�n�d�,� �V�i�r�g�i�n�i�a� �2�3�2�3�5� 

�P�u�b�l�i�s�h�e�r�s�,� �A�c�a�d�e�m�i�c� �P�r�e�s�s�,� �I�n�c�.� 
�1�1�1� �F�i�f�t�h� �A�v�e�n�u�e� 
�N�e�w� �Y�o�r�k�,� �N�e�w� �Y�o�r�k� �1�0�0�0�3� 

�G�e�n�t�l�e�m�e�n�:� 

�A�s� �a� �d�o�c�t�o�r�a�l� �c�a�n�d�i�d�a�t�e� �a�t� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� 
�U�n�i�v�e�r�s�i�t�y�,� �I� �a�m� �p�r�e�s�e�n�t�l�y� �i�n�v�o�l�v�e�d� �i�n� �r�e�s�e�a�r�c�h� �o�n� �t�h�e� �s�u�b�j�e�c�t� �o�f� �r�e�m�e�d�i�a�l� 
�c�o�g�n�i�t�i�v�e� �t�r�a�i�n�i�n�g� �f�o�r� �m�e�n�t�a�l�l�y� �r�e�t�a�r�d�e�d� �s�t�u�d�e�n�t�s� �i�n� �a� �v�o�c�a�t�i�o�n�a�l� 
�e�d�u�c�a�t�i�o�n� �s�e�t�t�i�n�g�.� �I�n� �t�h�a�t� �r�e�g�a�r�d�,� �I� �a�m� �r�e�q�u�e�s�t�i�n�g� �p�e�r�m�i�s�s�i�o�n� �t�o� 
�r�e�p�r�o�d�u�c�e� �t�h�e� �f�o�l�l�o�w�i�n�g� �i�t�e�m� �i�n� �m�y� �d�i�s�s�e�r�t�a�t�i�o�n�:� 

�"�F�i�g�u�r�e� �2�.� �T�h�e� �M�u�l�t�i�-�P�r�o�c�e�s�s� �M�e�m�o�r�y� �M�o�d�e�l�"� �l�o�c�a�t�e�d� 
�o�n� �p�a�g�e� �6� �o�f�:� 

�E�l�l�i�s�,� �N�o�r�m�a�n� �R�.� �"�M�e�m�o�r�y� �P�r�o�c�e�s�s�e�d� �i�n� �R�e�t�a�r�d�a�t�e�s� �a�n�d� 
�N�o�r�m�a�l�s�.�"� �I�n�:� �N�o�r�m�a�n� �R�.� �E�l�l�i�s�,� �e�d�.� �I�n�t�e�r�n�a�t�i�o�n�a�l� 
�R�e�v�i�e�w� �o�f� �R�e�s�e�a�r�c�h� �I�n� �M�e�n�t�a�l� �R�e�t�a�r�d�a�t�i�o�n�.� �V�o�l�u�m�e� �4�,� 
�N�e�w� �Y�o�r�k�:� �A�c�a�d�e�m�i�c� �P�r�e�s�s�,� �1�9�7�0�.� 

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

�Y�o�u�r�s� �v�e�r�y� �t�r�u�l�y�,� 

�n�e�s�t�e� �h�o�e� 
�s�e�p�h� �L�.� �C�o�o�p�e�r� 

�D�e�c�e�m�b�e�r� �1�,� �1�9�8�1� 

�P�E�R�M�I�S�S�I�O�N� �G�R�A�N�T�E�D�,� �p�r�o�v�i�d�e�d� �t�h�a�t� �c�o�m�p�l�e�t�e� �c�r�e�d�i�t� �i�s� �g�i�v�e�n� �t�o� �t�h�e� �s�o�u�r�c�e�.� 

� � 

�A
� �c� �7�/�4� �d� �-� �o�n�.� �.� �P�V�V�V�V�V�V�U�U�U�U�U� �é� �0�4�4�2�.�4�.� �a�n�n�e� �A�  ��F�O�G�P�O�O�O�O�?�O� �a�d� �a� �L�e� �L�A�D� �K�t� �t�h� �h�i�e� �F�I�V� �F�P�O� �P�C�O�C�G�O� �O�G� �P�O�O�G�O�O�D� 

�=� �P�O�D�O� 

�M�a�r�i�a�n� �M�c�G�r�a�t�h� 
�R�i�g�h�t�s� �a�n�d� �P�e�r�m�i�s�s�i�o�n�s� 

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

�D
�6

� �3
�4

�,
�0

�2
�2

�4
�.
� 

�
F

�
U

�
G

�
U

�
E

�
?
�
 

�D
�L

�D
�L

�D
�L

� 
�v

�v
�u

�V
�v

�V
�v

�V
�Y

� 

� � �0
�3

�4
�3

�4
�5

�4
�4

� 
�£

�4
�5

�5
�.
� 

�F
�O

�V
� 

�O
�C

�C
� 

�C
�O

�O
�O

�L
� 

�L
�O

�O
�O

�D
� 

�o�
g� � � � � 

�n�e� �O�O�T�P� �I�P�G� �G�G�G� �O�O�O�D�O�O�O�O�O�O�O�O�D



�9�6� 

�A�P�P�E�N�D�I�X� �B� 

�P�A�R�T�I�C�I�P�A�T�I�O�N� �P�E�R�M�I�S�S�I�O�N� �F�O�R�M



�9�7� 

�R�i�c�h�m�o�n�d� �P�u�b�l�i�c� �S�c�h�o�o�l�s� 

�R�I�C�H�M�O�N�D� �C�A�R�E�E�R� �E�D�U�C�A�T�I�O�N� �C�E�N�T�E�R� 
�2�0�1�5� �W�E�S�T�W�O�O�D� �A�V�E�N�U�E� 

�R�i�c�h�m�o�n�d�,� �V�i�r�g�i�n�i�a� �2�3�2�3�0� 

� � 

�J�a�n�u�a�r�y� �3�1�,� �1�9�8�3� 

�D�e�a�r� �P�a�r�e�n�t�:� 

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

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

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

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

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

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

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

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

�a�n�d� �s�i�g�n� �y�o�u�r� �n�a�m�e� �i�n� �t�h�e� �s�p�a�c�e� �p�r�o�v�i�d�e�d� �f�o�r� �y�o�u�r� �s�i�g�n�a�t�u�r�e�.� �I�f� �y�o�u� �h�a�v�e� �a�n�y� 
�q�u�e�s�t�i�o�n�s�,� �I� �m�a�y� �b�e� �r�e�a�c�h�e�d� �a�t� �7�8�0�-�6�9�0�8� �(�w�o�r�k�)� �o�r� �2�7�2�-�8�3�9�6� �(�h�o�m�e�)�.� 

�S�i�n�c�e�r�e�l�y�,� 

�L�.� �C�o�m�p�s� 
�s�e�p�h� �L�.� �C�o�o�p�e�r� 

�s�s�i�s�t�a�n�t� �P�r�i�n�c�i�p�a�l� 

�j�g� 

� � 

�Y�e�s�,� �I� �w�a�n�t� �m�y� �s�o�n�/�d�a�u�g�h�t�e�r� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �p�r�o�g�r�a�m�.� �|� 

�N�o�,� �I� �d�o� �n�o�t� �w�a�n�t� �m�y� �s�o�n�/�d�a�u�g�h�t�e�r� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�h�e� �p�r�o�g�r�a�m�.� �|� �|� 

�S�t�u�d�e�n�t�'�s� �N�a�m�e� �D�a�t�e� 
� � 

�P�a�r�e�n�t�'�s� �S�i�g�n�a�t�u�r�e� 
� 



�9�8� 

�A�P�P�E�N�D�I�X� �C� 

�P�R�E�T�E�S�T�S� �A�N�D� �P�O�S�T�T�E�S�T�S



�9�9� 

�S�T�R�A�T�E�G�Y� �A�W�A�R�E�N�E�S�S� �P�R�E�T�E�S�T�/�P�C�S�T�T�E�S�T� 

�D�I�R�E�C�T�I�O�N�S�:� �T�h�e� �f�o�l�l�o�w�i�n�g� �q�u�e�s�t�i�o�n�s� �a�r�e� �d�e�s�i�g�n�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �t�e�c�h�-� 

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

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

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

�y�o�u�.� 

�1�.� 

�1�0�.� 

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

�a�r�r�a�n�g�e�d� �i�n� �a�n�y� �o�r�d�e�r�?� 
�O�R�A�N�G�E� �A�P�P�L�E� �C�O�F�F�E�E� �P�E�A�C�H� �M�I�L�K� �T�E�A� �G�R�A�P�E� �J�U�I�C�E� 

�T�h�e� �n�u�m�b�e�r�,� �1�2�0�2�6�9�0�4�1�5�7� �i�s� �a� �l�o�n�g� �d�i�s�t�a�n�c�e� �t�e�l�e�p�h�o�n�e� �n�u�m�b�e�r�.� �W�h�a�t� 
�m�e�t�h�o�d� �w�o�u�l�d� �y�o�u� �u�s�e� �t�o� �r�e�m�e�m�b�e�r� �t�h�i�s� �n�u�m�b�e�r�?� 

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

�i�n�t�e�n�d� �t�o� �p�u�r�c�h�a�s�e� �a�f�t�e�r� �s�c�h�o�o�l�?� 
�A� �B�A�S�K�E�T�B�A�L�L�,� �A� �P�A�I�R� �O�F� �T�E�N�N�I�S� �S�H�O�E�S�,� �S�U�N� �G�L�A�S�S�E�S�,� �A�N�D� �A� �N�E�C�K�T�I�E� 

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

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

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

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

�a�g�a�i�n�?� 

�Y�o�u� �a�r�e� �i�n�t�e�r�v�i�e�w�i�n�g� �f�o�r� �a� �j�o�b� �a�n�d� �t�h�e� �i�n�t�e�r�v�i�e�w�e�r� �h�a�s� �a�s�k�e�d� �a� �v�e�r�y� 
�d�i�f�f�i�c�u�l�t� �q�u�e�s�t�i�o�n�,� �w�h�a�t� �s�h�o�u�l�d� �y�o�u� �d�o� �f�i�r�s�t�?� 

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

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

�S�T�R�I�N�G� �B�E�A�N�S� �P�O�T�A�T�O�E�S� �P�A�P�E�R� �B�A�G�S� 
�C�O�R�N� �C�H�I�C�K�E�N� �P�E�A�S� 
�L�I�V�E�R� �N�A�P�K�I�N�S� �O�N�I�O�N�S� 
�P�A�P�E�R� �T�O�W�E�L�S� �S� �T�E�A�K� �L�A�M�B� �C�H�O�P�S� 

�A� �n�e�w� �t�a�s�k� �h�a�s� �b�e�e�n� �d�e�m�o�n�s�t�r�a�t�e�d� �t�o� �y�o�u� �b�y� �y�o�u�r� �t�e�a�c�h�e�r�.� �T�h�e� �s�t�e�p�s� 

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

�b�e�r� �t�h�e�s�e� �s�t�e�p�s�?� 

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

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



�D�I�R�E�C�T�I�O�N�S� �:� 

�1�0�0� 

�S�T�R�A�T�E�G�Y� �A�W�A�R�E�N�E�S�S� �C�H�E�C�K�L�I�S�T� 

�i�n�d�i�c�a�t�e� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �t�h�e� �s�t�u�d�e�n�t�'�s� �a�n�s�w�e�r� 

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

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

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

�P�l�a�c�e� �a�n� �X� �i�n� �t�h�e� �a�p�p�r�o�p�r�i�a�t�e� �s�p�a�c�e� �t�o� 
� � 

� � 

� � 

�S�T�U�D�E�N�T�'�S� �R�E�S�P�O�N�S�E�S� �M�E�E�T� �T�H�E� �F�O�L�L�O�W�I�N�G� �C�R�I�T�E�R�I�A�:� 

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

�d�r�i�n�k� �a�n�d� �r�e�h�e�a�r�s�e�.� 
�Q�u�e�s�t�i�o�n� �R�e�p�h�r�a�s�e�d�:� �Y�o�u� �a�r�e� �c�a�l�l�e�d� �u�p�o�n� �t�o� 
� � 

�r�e�m�e�m�b�e�r� �t�h�e�s�e� �w�o�r�d�s� �i�n� �a�n�y� �o�r�d�e�r�.� �H�o�w� �w�o�u�l�d� 
�y�o�u� �g�o� �a�b�o�u�t� �d�o�i�n�g� �t�h�i�s�?� 

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

�t�h�e� �n�o�r�m�a�l� �b�r�e�a�k�d�o�w�n� �o�f� �1�-�2�0�2�-�6�9�0�-�4�1�5�7�.� 

�Q�u�e�s�t�i�o�n� �R�e�p�h�r�a�s�e�d�:� �H�o�w� �w�o�u�l�d� �y�o�u� �g�o� �a�b�o�u�t� 
� � 

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

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

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

�s�u�n�g�l�a�s�s�e�s� �o�n�.� �T�h�e� �f�i�g�u�r�e� �w�o�u�l�d� �a�l�s�o� �w�e�a�r� 
�a� �n�e�c�k�t�i�e� �a�n�d� �t�e�n�n�i�s� �s�h�o�e�s�.� 
�Q�u�e�s�t�i�o�n� �R�e�p�h�r�a�s�e�d�:� �W�i�t�h�o�u�t� �w�r�i�t�i�n�g� �a� �l�i�s�t�,� 
� � 

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

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

�v�e�r�b�a�l�i�z�i�n�g� �w�h�a�t� �i�s� �s�u�p�p�o�s�e�d� �t�o� �b�e� �t�a�k�i�n�g� 
�p�l�a�c�e� �o�r� �v�i�s�u�a�l�i�z�i�n�g� �t�h�e� �s�a�m�e�.� 
�Q�u�e�s�t�i�o�n� �R�e�p�h�r�a�s�e�d�:� �I�s� �i�t� �p�o�s�s�i�b�l�e� �t�o� �s�t�u�d�y� 
� � 

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

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

�m�o�b�i�l�e�?� 

�T�h�e� �s�t�u�d�e�n�t� �w�o�u�l�d� �l�o�o�k� �f�o�r� �t�h�e� �i�m�p�o�r�t�a�n�t� 
�d�e�t�a�i�l�s� �a�n�d� �s�t�u�d�y� �t�h�e�s�e� �f�e�a�t�u�r�e�s�.� 
�Q�u�e�s�t�i�o�n� �R�e�p�h�r�a�s�e�d�:� �R�e�p�e�a�t� �o�r�i�g�i�n�a�l� �q�u�e�s�t�i�o�n�.� 
� � 

�T�h�e� �s�t�u�d�e�n�t� �w�o�u�l�d� �t�a�k�e� �t�i�m�e� �t�o� �t�h�i�n�k� �a�b�o�u�t� 
�t�h�e� �p�o�s�s�i�b�l�e� �a�n�s�w�e�r�s� �(�p�a�u�s�e�)�.� 
�Q�u�e�s�t�i�o�n� �R�e�p�h�r�a�s�e�d�:� �I�f� �y�o�u� �a�r�e� �t�r�y�i�n�g� �t�o� �g�e�t� 
� � 

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

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

�N�a�m�e� 

�D�a�t�e� 

�N�o�t� �S�l�i�g�h�t�l�y� �A�l�m�o�s�t� 
�M�e�t� �M�e�t� �M�e�t� �M�e�t� 

�(�0�)� �(�1�)� �(�2�)� �(�3�)� 

 ��o



�1�0�.� 

�1�0�1� 

�T�h�e� �s�t�u�d�e�n�t� �w�o�u�l�d� �u�s�e� �a� �r�e�h�e�a�r�s�a�l� �s�t�r�a�t�e�g�y�.� 
�Q�u�e�s�t�i�o�n� �R�e�p�h�r�a�s�e�d�:� �H�o�w� �w�o�u�l�d� �y�o�u� �t�r�y� �t�o� 
� � 

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

�T�h�e� �s�t�u�d�e�n�t� �w�o�u�l�d� �g�r�o�u�p� �i�t�e�m�s� �i�n� �a� �m�a�n�n�e�r� 
�s�u�c�h� �a�s� �m�e�a�t�s�,� �v�e�g�e�t�a�b�l�e�s�,� �a�n�d� �p�a�p�e�r� �g�o�o�d�s�.� 
�Q�u�e�s�t�i�o�n� �R�e�p�h�r�a�s�e�d�:� �H�o�w� �w�o�u�l�d� �y�o�u� �g�o� �a�b�o�u�t� 
� � 

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

�T�h�e� �s�t�u�d�e�n�t� �w�o�u�l�d� �r�e�h�e�a�r�s�e� �t�h�e� �s�t�e�p�s� �t�o� 
�t�h�e� �p�r�o�c�e�d�u�r�e� �a�n�d� �v�i�s�u�a�l�i�z�e� �h�i�m�s�e�l�f�/�h�e�r�-� 
�s�e�l�f� �o�r� �t�h�e� �t�e�a�c�h�e�r� �p�e�r�f�o�r�m�i�n�g� �t�h�e� �a�c�t�i�-� 
�v�i�t�y�.� �I�n� �c�l�a�s�s�,� �t�h�e� �s�t�u�d�e�n�t� �w�o�u�l�d� �p�r�a�c�-� 
�t�i�c�e� �t�h�e� �p�r�o�c�e�d�u�r�e� �-� �p�a�u�s�i�n�g� �a�s� �n�e�c�e�s�s�a�r�y� 
�i�n� �o�r�d�e�r� �t�o� �t�h�i�n�k� �t�h�r�o�u�g�h� �e�a�c�h� �p�h�a�s�e� �o�f� 
�t�h�e� �a�c�t�i�v�i�t�y�.� 
�Q�u�e�s�t�i�o�n� �R�e�p�h�r�a�s�e�d�:� �R�e�p�e�a�t� �o�r�i�g�i�n�a�l� �q�u�e�s�t�i�o�n�.� 
� � 

�T�h�e� �s�t�u�d�e�n�t� �w�o�u�l�d� �r�e�c�o�g�n�i�z�e� �t�h�e� �a�d�v�a�n�t�a�g�e�s� 
�o�f� �a�n�s�w�e�r�i�n�g� �q�u�i�c�k�l�y� �i�f� �o�n�e� �i�s� �s�u�r�e� �o�f� �t�h�e� 
�a�n�s�w�e�r�.� �H�o�w�e�v�e�r�,� �p�a�u�s�i�n�g� �l�o�n�g� �e�n�o�u�g�h� �t�o� 
�t�h�i�n�k� �i�s� �a�d�v�a�n�t�a�g�e�o�u�s� �w�h�e�n� �o�n�e� �i�s� �n�o�t� �s�u�r�e�.� 
�Q�u�e�s�t�i�o�n� �R�e�p�h�r�a�s�e�d�:� �R�e�p�e�a�t� �o�r�i�g�i�n�a�l� �q�u�e�s�t�i�o�n�.



�1�0�2� 

�A�S� �P�R�E�T�E�S�T�/�P�O�S�T�T�E�S�T� 

�P�a�r�t� �I� 

�N�A�M�E� �_�.� �D�A�T�E� 
� � 

�G�R�O�U�P� �S�C�O�R�E� 

�T�A�S�K� �/� �C�O�M�P�E�T�E�N�C�Y� 

�R�e�m�o�v�e� �a�n�d� �R�e�i�n�s�t�a�l�l� �a� �V�e�h�i�c�l�e� �W�h�e�e�l� �A�s�s�e�m�b�l�y� 

�D�I�R�E�C�T�I�O�N�S�:� �I�n� �o�r�d�e�r� �t�o� �p�e�r�f�o�r�m� �t�h�e� �t�a�s�k� �l�i�s�t�e�d� �o�n� �t�h�i�s� �s�h�e�e�t�,� �y�o�u� �s�h�o�u�l�d� 
�b�e� �k�n�o�w�l�e�d�g�a�b�l�e� �o�f� �t�h�e� �s�t�e�p� �b�y� �s�t�e�p� �p�r�o�c�e�d�u�r�e� �a�n�d� �n�e�c�e�s�s�a�r�y� �t�o�o�l�s�.� �I�n� �t�h�e� 
�s�p�a�c�e� �p�r�o�v�i�d�e�d�,� �l�i�s�t� �t�h�e� �s�t�e�p�s� �i�n� �t�h�e� �c�o�r�r�e�c�t� �o�r�d�e�r� �a�n�d� �t�h�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� 
�t�o�o�l�s� �n�e�e�d�e�d� �t�o� �p�e�r�f�o�r�m� �t�h�e�s�e� �a�c�t�i�v�i�t�i�e�s�.� 
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�P�R�O�C�E�D�U�R�E� �T�O�O�L�S� �N�E�E�D�E�D� 

�1�.� �1�.� 

�2�.� �2�.� 

�3�.� �3�.� 

�4� �4�.� 

�5�.� �5� 

�6�.� �6� 

�7�.� �7�.� 

�8� �8�.� 

�9� �9�.� 
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�L�O�.� �1�0�.


