
REINFORCEMENT AND MEMORY FOR
MEANINGFUL VERBAL LEARNING

Item Type text; Dissertation-Reproduction (electronic)

Authors Brown, David Richard

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 26/05/2023 09:10:28

Link to Item http://hdl.handle.net/10150/289393

http://hdl.handle.net/10150/289393


INFORMATION TO USERS 

This material was produced from a microfilm copy of the original document. While 
the most advanced technological means to photograph and reproduce this document 

have been used, the quality is heavily dependent upon the quality of the original 

submitted. 

The following explanation of techniques is provided to help you understand 
markings or patterns which may appear on this reproduction. 

1. The sign or "target" for pages apparently lacking from the document 
photographed is "Missing Page(s)". If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. 
This may have necessitated cutting thru an image and duplicating adjacent 
pages to insure you complete continuity. 

2. When an image on the film is obliterated with a large round black mark, it 
is an indication that the photographer suspected that the copy may have 
moved during exposure and thus cause a blurred image. You will find a 
good image of the page in the adjacent frame. 

3. When a map, drawing or chart, etc., was part of the material being 
photographed the photographer followed a definite method in 
"sectioning" the material. It is customary to begin photoing at the upper 
left hand corner of a large sheet and to continue photoing from left to 
right in equal sections with a small overlap. If necessary, sectioning is 
continued again — beginning below the first row and continuing on until 

complete. 

4. The majority of users indicate that the textual content is of greatest value, 
however, a somewhat higher quality reproduction could be made from 
"photographs" if essential to the understanding of the dissertation. Silver 
prints of "photographs" may be ordered at additional charge by writing 
the Order Department, giving the catalog number, title, author and 
specific pages you wish reproduced. 

5. PLEASE NOTE: Some pages may have indistinct print. Filmed as 
received. 

Xerox University Microfilms 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 



76-21,441 

BROWN, David Richard, 1949-
REINFORCEMENT AND MEMORY FOR MEANINGFUL 
VERBAL LEARNING. 

The University of Arizona, Ph.D., 1976 
Education, psychology 

Xerox University Microfilms, Ann Arbor, Michigan 48106 



REINFORCEMENT AND MEMORY FOR 

MEANINGFUL VERBAL LEARNING 

by 

David Richard Brown 

A Dissertation Submitted to the Faculty of the 

DEPARTMENT OF EDUCATIONAL PSYCHOLOGY 

In Partial Fulfillment of the Requirements 
For the Degree of 

DOCTOR OF PHILOSOPHY 

In the Graduate College 

THE UNIVERSITY OF ARIZONA 

19 7 6 



THE UNIVERSITY OF ARIZONA 

GRADUATE COLLEGE 

I hereby recommend that this dissertation prepared under my 

direction by David Richard Brown 

entitled REINFORCEMENT AND MEMORY FOR 

MEANINGFUL VERBAL LEARNING 

be accepted as fulfilling the dissertation requirement of the 

degree of Doctor of Philosophy 

// cAAili^ V7/76 
Dissertation Director Date 

After inspection of the final copy of the dissertation, the 

following members of the Final Examination Committee concur in 

its approval and recommend its acceptance:*" 

-Vf/? 6 

3/V? g 

y?/ 76 

This approval and acceptance is contingent on the candidate's 
adequate performance and defense of this dissertation at the 
final oral examination. The inclusion of this sheet bound into 
the library copy of the dissertation is evidence of satisfactory 
performance at the final examination. 

'vt.L iPLLfl 
C- - s. - "rCf~ 



STATEMENT BY AUTHOR 

This dissertation has been submitted in partial fulfillment of 
requirements for an advanced degree at The University of Arizona and 
is deposited in the University Library to be made available to bor
rowers under rules of the Library. 

Brief quotations from this dissertation are allowable without 
special permission, provided that accurate acknowledgment of source 
is made. Requests for permission for extended quotation from or re
production of this manuscript in whole or in part may be granted by 
the head of the major department or the Dean of the Graduate College 
when in his judgment the proposed use of the material is in the in
terests of scholarship. In all other instances, however, permission 
must be obtained from the author. 

SIGNED: JDijt-JI $JisruiTi 



ACKNOWLEDGMENTS 

The author would like to express gratitude to Dr. Darrell Sabers 

dissertation director, for all of his time, support, and guidance during 

the development, research, and writing of this dissertation. Its com

pletion was greatly enhanced as a result of his interest and assistance. 

Expressions of appreciation are also due Drs. Glenn I. Nicholson, 

Thomas R. Kratochwill, and James C. Chalfant, who reviewed the disserta

tion offering valuable critical comments. 

Sincere thanks are also expressed to Dr. Martin Tombari, who 

served as a rater, judge, and consultant during the research and prepa

ration of this study, and to Ruth Halladay, who also served as a rater 

and judge. Their assistance is appreciated and gratefully acknowledged. 

Robin Sandefur also deserves special thanks for the figures illustrated 

in this dissertation which he expertly constructed and reproduced. 

The author is grateful for the support of Nancy Horvath, teacher 

at Apollo Junior High School, Sunnyside School District, Tucson, Arizona 

and for the cooperation of the students in her classroom who all agreed 

to participate in this research as subjects. Their help during the data 

collection phase of this study was invaluable. 

My most deeply felt gratitude is expressed to my wife, Ellen, 

for her patience and for her assistance during the preparation of this 

manuscript. Without her presence and encouragement, this project and 

iii 



iv 

my graduate studies would never have been attempted. I would like to 

give final recognition and thanks to my parents, Ann and Harry Brown, 

and to my brothers, Lorn, Bruce, and Earl, who have all provided me 

with the basic family structure, fortitude, and faith necessary to 

successfully complete graduate school. 



TABLE OF CONTENTS 

Page 

LIST OF TABLES vii 

LIST OF ILLUSTRATIONS viii 

ABSTRACT ix 

1. INTRODUCTION 1 

Theories of Memory 3 
Memory for Meaningful Verbal Learning 10 
Reinforcement and Memory 15 

2. METHOD 18 

Experimental Design and Procedures 18 
Subjects and Setting 22 
Scoring Recall Reproductions 24 
Materials 26 
Experimental Hypotheses 27 

3. RESULTS 29 

Correct Words 38 
Omitted Words 38 
Additions 39 
Substitutions 39 
Time 40 
Primary Information 40 
Primary Information Repetition 41 

4. DISCUSSION 42 

APPENDIX A: INSTRUCTIONS GIVEN TO SUBJECTS 50 

APPENDIX B: WORDS EXAMINED IN THE WORD ANALYSIS 54 

v 



vi 

TABLE OF CONTENTS—Continued 

Page 

APPENDIX C: MAIN POINTS USED IN THE PRIMARY 
INFORMATION ANALYSIS 58 

APPENDIX D: PASSAGE READ TO SUBJECTS 59 

REFERENCES 60 



LIST OF TABLES 

Table Page 

1. Means and Medians of Each Group for Each 
Dependent Variable 31 

2. Rank Ordering of Group Median Frequencies 
Based on Correct Word Data Illustrating 
the Effect of Subject Absenteeism During 
the Experiment 43 

vii 



LIST OF ILLUSTRATIONS 

Figure Page 

1. Hierarchical Structure Illustrating Hypothetical 
"Chunking" Process 8 

2. Hierarchical Structure Illustrating Hypothetical 
"Clustering" Process 9 

3. Staggered Operant; Multiple-Group-Single-I Time 
Series Design 19 

4. Median Scores: Frequency of Correct Words Recalled 
in Written Versions by Each Group for Each 
Reproduction 32 

5. Median Scores: Frequency of Words Omitted from 
Written Recall Versions by Each Group for 
Each Reproduction 33 

6. Median Scores: Frequency of Words Added to Written 
Recall Versions by Each Group for Each 
Reproduction 34 

7. Median Scores: Frequency of Words Substituted in 
Written Recall Versions by Each Group for 
Each Reproduction 35 

8. Median Scores: The Amount of Time Used to Complete 
Written Recall Versions by Each Group for 
Each Reproduction 36 

9. Median Scores: The Number of Main Points Recalled 
in Written Versions by Each Group for 
Each Reproduction 37 

viii 



ABSTRACT 

The meaningful verbal learning (M.V.L.) paradigm used in this 

study initially required subjects to listen to a brief passage, sub

sequently attempt to recall the passage in writing, and then again 

listen to the passage. At weekly intervals thereafter for nine con

secutive weeks, subjects were first required to produce a written re

call version of the passage and secondly, listen to the passage. The 

passage remained the same throughout the study. 

Recall reproductions were examined according to word and con

tent (main point) analyses. A subject's written recall versions were 

analyzed and compared with previous recall versions written by the same 

subject. Recall versions of one subject were not compared with recall 

versions of another subject. 

Previous research utilizing the same M.V.L. paradigm has shown 

that a subject's ability to recall connected discourse basically does 

not alter regardless of the number of times the material is heard and 

recalled. This study included an attempt to replicate prior research 

on meaningful verbal learning and, in addition, examine the effects of 

reinforcement on memory for meaningful verbal learning. 

Subjects were twenty-six freshmen high school students who were 

randomly divided into three groups. Experimental procedures were based 

on a staggered time series design with each group beginning participa

tion in the experiment at different points in time. 
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Group 1 efforts to reproduce the passage under no-incentive 

conditions occurred during weeks one through five and week nine, while 

Group 2 attempts to recall the passage under no-incentive conditions 

occurred during weeks three through five and week nine. Group 3 recall 

efforts under no-incentive conditions occurred at weeks five and nine. 

All three groups were offered money for their recall performance at 

weeks six, seven, and eight. 

Providing incentives contingent upon performance increased the 

number of correct words and main points subjects recalled from the orig

inal passage, and simultaneously decreased the number of words omitted. 

Incentives appeared to have no effect on words added or substituted by 

subjects in their recall reproductions for words in the original pas

sage. As the study progressed, subjects spent slightly longer periods 

of time recalling information irrespective of whether they were writing 

during an incentive or no-incentive condition. Incentives did not 

greatly assist subjects in amending errors in the information that they 

recalled from one recall reproduction to another. 



CHAPTER 1 

INTRODUCTION 

Prospective teachers traditionally are inundated with theoreti

cal approaches and positions of an educational and psychological nature 

during their training. Theories of learning, development, personality, 

alternative teaching programs (e.g., open versus closed classrooms) and 

methods of discipline (e.g., techniques of behavior therapy and psycho

therapy) are often stressed. Although most teachers would not dispute 

the importance of memory as it relates to a pupil's success or failure 

in the classroom, there are very few teacher training programs which 

require students to examine the models and structure of memory. 

Locke, James, and Barclay discussed issues related to memory in 

the 1800s and psychologists such as Thorndike, Guthrie, and Hull dealt 

briefly with the subject in the early 1900s. It has only been within 

the last thirty years, however, that complex and comprehensive models 

of memory have actually been constructed. These models were developed 

relatively unnoticed by professionals in education until recently, as 

proper concern for memory processes and for the effects of memory dys

functions on learning have emerged primarily within the last decade. 

Many educators are currently researching the memory area with the result 

that memory is beginning to gain the attention it deserves in education. 

1 
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Memory theory and research present insight into the memory mech

anisms and processes involved in rote learning, serial learning, free 

recall and/or meaningful verbal learning (M.V.L.). Meaningful verbal 

learning, which is the focus of this study, is the term used in the 

memory literature that corresponds to connected discourse or prose. The 

meaningful verbal learning form typically presented to students is that 

which they often encounter in listening or reading at both the elemen

tary (e.g., reading comprehension) and secondary levels (e.g., English, 

history, biology, etc.). 

Research has shown that memory for meaningful verbal learning is 

generally stable and inflexible. The paradigm used in meaningful verbal 

learning studies initially requires subjects to listen to a brief pas

sage, recall it in writing, and then again listen to the passage. At 

weekly intervals thereafter, subjects are required to first produce a 

written recall version of the passage and secondly, listen to the pas

sage. The passage remains the same throughout the meaningful verbal 

learning study. 

Results of meaningful verbal learning studies (Bartlett, 1932; 

Kay, 1955; Howe, 1970a) indicate that a subject's ability to recall in

formation basically does not alter regardless of the number of times the 

material is heard and recalled. These studies have not, however, exam

ined the effects that motivation may have on memory for prose material 

and the purpose of this research is to do so. It is hypothesized that 

increased subject motivation, as a result of providing reinforcement for 

recall efforts, may result in greater fluctuation of recall performance. 
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This chapter presents research pertaining to memory and memory 

for meaningful verbal learning. The initial discussion is designed to 

give the reader a broad perspective of past and current theories of mem

ory since they are related directly to contemporary views of memory for 

connected discourse. From this base the discussion will focus on the 

research related to the specific area of memory for meaningful verbal 

learning. The conclusion of this chapter involves the examination of a 

condition of learning which may affect memory for meaningful verbal 

learning, but which, nevertheless, has generally been ignored in the 

meaningful verbal learning literature. 

Theories of Memory 

As in all areas of scientific endeavor, theories of memory have 

undergone tremendous change and revision since the initial period of 

their conception to the present. A historical review (Cermak, 1972) 

clearly distinguishes three major theoretical approaches to memory 

since the 1940s. These approaches were derived from earlier acquisition 

theories based singularly on how information was acquired rather than 

stored or retrieved. 

Decay theory (Hebb, 1949) is one of the earliest theoretical 

positions formulated concerning memory (forgetting). This theory postu

lates that memory is comprised of numerous traces. When an individual 

learns something a memory trace is formed, and unless an attempt is made 

to remember the trace through repetition and rehearsal, the trace will 

decay and be forgotten. 
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This theory exemplifies the associationistic behavioral model of 

memory first developed by Thorndike (1913). In his law of effect, 

Thorndike states that a bond or connection is formed between a stimulus 

and response during learning. This connection, if exercised, can be 

maintained in memory. If the connection is not exercised, it will be

come progressively weaker and weaker because of disuse, and forgetting 

will take place (law of disuse). If, when exercised, the connection is 

continually reinforced by a "satisfying state of affairs," the connec

tion will not only be maintained but strengthened, and response recall 

probability in the presence of the stimulus will increase. In reviewing 

the major trends in research on human learning and memory, Hilgard and 

Bower (1975, p. 577), referring to the associationistic viewpoint, state 

The primary dependent variable was response probability—the 
likelihood that the subject would recall the correct response 
under specified conditions of practice and testing-and there 
was relatively little concern for the internal processes 
mediating the observed response probabilities. These prob
abilities were alleged to be a function of stimulus-response 
verbal habits, all of which were assumed to follow the laws 
laid down in the prevailing learning theories of the day, 
such as those of Hull or Guthrie. 

While decay theory was one approach for explaining memory (for

getting) by some theorists, others attacked it due to its inability to 

explain what actually caused decay. These attacks led to a second ex

planation of memory. McGeoch (1932) felt that time alone would not re

sult in the eventual loss of a memory trace. It was, instead, the 

learning that took place during time which prohibited the retrieval of 

certain traces. 
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This viewpoint, known as the interference theory of memory, pos

tulates that traces once formed are permanent, rather than subject to 

decay. Individual traces may not be retrieved if the learning of other 

permanent stronger traces are superimposed on the weaker traces. As an 

individual learns and continues to form permanent traces, one fact may 

compete and interfere with the recall of another similar fact (trace). 

While the decay and interference theories differed as to trace 

permanence or impermanence, both fit nicely into the behavioristic 

stimulus-response associationism framework. Montague (1972, p. 227) 

points out that "during the first half of this century, the S-R associ-

ationistic model dominated much of the theorizing concerning memory, 

especially as it pertained to verbal learning." 

Although this view dominated most research on human learning and 

memory prior to 1965, a third major theoretical approach to memory 

emerged. This approach was formulated by Gestalt psychologists and dif

fered from the decay and interference theories in that it was an active 

dynamic theory of memory with traces being neither all permanent nor all 

temporary. Gestalt psychologists viewed memory as constantly changing 

and reconstructing information that was being learned. This continual 

memory restructuring process was the method in which individuals could 

form "schemas" to assist in remembering information as simply as possi

ble. Forgetting was often the mere eradication of information that was 

irrelevant to the schema that was being used at the time to organize 

memory, but could also result due to decay, or through assimilation to 

other traces. A schema is a vague concept by which information is 



somehow systematically organized according to a particular rule (e.g., 

subject matter, similarity). 

Despite the popularity of the associationistic decay and inter

ference theoretical positions during the early and mid 1900s, it is the 

Gestalt theories which have had the most influence on models of memory 

constructed by contemporary theorists. These theorists are more con

cerned with internal processes and cognitive aspects of memorizing and 

remembering than were their behavioristic predecessors. They have been 

primarily influenced by the constructive memory models of Gestalt psy

chology and by aspects of cognitive psychology (i.e., models of infor

mation processing). 

There have been several discussions regarding the positions held 

by contemporary memory theorists (Hilgard and Bower, 1975; Montague, 

1972; Norman, 1970). Montague provides quick insight into the construc

tive manner in which these theorists (Atkinson and Shiffrin, 1968; Bower, 

1970; Norman, 1969; Paivio, 1971; Saltz, 1971) generally view memory 

stating 

In memorizing, subjects elaborate tasks and materials; they 
transform, recode, encode, reorganize, give meaning to, or make 
sense out of seeming nonsense. In remembering they search and 
hopefully retrieve the product of that earlier labor, decode it 
into some communicable form, decide upon its accuracy and about 
whether or not to say it (Montague, 1972, p. 226). 

Although Montague points out that his description is a vast 

oversimplification of a highly complex process, he does indicate the 

degree of compartmentalization thought to be characteristic of memory 

today. Major components vary slightly from theory to theory but most 

contain similar concepts of a sensory memory (Atkinson and Shiffrin, 
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1968), short term and long term memory (Hilgard and Bower, 1975; Cermak, 

1972; Howe, 1970b), and feedback (response processor-monitoring) system 

(Adams, 1967; Peterson, 1967). 

Incoming information enters the sensory memory system where it 

will be ignored and quickly decay or be selected for transfer to short 

term storage. Here, depending on task requirements and objectives, the 

information may remain until it is either forgotten or transferred to 

long term storage. Transfer to long term storage is most likely via 

rehearsal or repetition of the information (Bjork, 1970). The feedback 

system provides an individual with the capability of confirming implicit 

or overt responses whenever it is necessary to retrieve or recall infor

mation from either short or long term storage. In response to a task 

demand, it is this system which enables a person to correct a response 

either prior to or after making an overt response. 

Throughout this process, original incoming stimuli undergo com

plex coding changes (Melton and Martin, 1972) and are stored according 

to an organizational structure often hypothesized as being hierarchical 

in nature. Hierarchical organization is based on research by Miller 

(1956) which has shown that individuals are capable of recalling seven, 

plus or minus two, items of information immediately after their presen

tation. Miller points out, however, that immediate memory is not limit

ed by the number of single elements (digits, letters, etc.) remembered, 

but by the number of "chunks" of elements. For example, sixty letters 

could be remembered as a paragraph consisting of three sentences with 

five words in each sentence and four letters in each word. This process 
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would thus Increase a person's recall capacity to the sixty letters 

rather than just five to nine. A hypothetical hierarchy may look simi

lar to that illustrated in Figure 1. 

Paragraph 

W W W W W W 

IUTIHTI HI 
Words W 

Sentence 

W W W W W 

HTHTHTIUT 
Figure 1. Hierarchical Structure Illustrating Hypothetical "Chunking" 

Process — Memorizing is made easier by chunking seventy-five 
letters into words, words into sentences, and sentences into 
one paragraph to be remembered. 

While chunking can be illustrated as a hierarchical organizing 

process of essentially discrete elements, Bousfield (1953) has described 

an organizing process used to organize lists of information. He pre

sented sixty words to experimental subjects using fifteen nouns from 

four categories (animals, professions, vegetables and names). During 

recall, he found that subjects retrieved words according to categories, 

recalling all nouns in one category before going on to another. He 
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concluded that this process of "clustering" related words into their 

respective categories occurs during their presentation, resulting in 

the subsequent recall of words one category at a time. 

In illustrating a hypothetical memory hierarchy of clustering, 

consider memorizing the following nouns: oak, beagle, collie, banana, 

blue, maple, purple, apple, green, pine, poodle, yellow, peach, and 

birch. Such a list could be organized and recalled according to a 

structure similar to that illustrated in Figure 2. In this structure 

an individual would first recall the major categories and then the 

elements comprising each category, one category at a time. 

List of Nouns 

Randomly Organized 

DOGS TREES COLORS FRUIT 

Categorized Nouns 

Figure 2. Hierarchical Structure Illustrating Hypothetical "Clustering" 
Process — Memorizing is made easier by clustering fourteen 
randomly organized nouns into four major categories of related 
words. 
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There is ample evidence, notably from the research of Mandler 

(1967, 1968), Bower et al. (1969), and Bower (1970), of a hierarchical 

storage for words learned under free recall conditions. Mandler has 

shown that the greater the number of categories into which a subject 

can sort words, the greater the number of words recalled. Bower, ex

tending the work of Bousfield (1953) and Tulving (1962) who demonstrated 

the phenomenon of verbal clustering, suggests that subjects can produce 

high levels of recall when given a hierarchical retrieval plan. While 

Bower's data do not prove that a hierarchical plan is essential for high 

levels of recall, his evidence makes this conclusion seem likely. 

Both Bower and Mandler infer hierarchical storage by examining 

actual recall lists. Their recall lists reveal a clustering of words 

with similar referents as well as the recall of category labels followed 

by items subsumed by that label. Thus, their results strongly suggest a 

hierarchical mechanism for storing words learned in free recall. 

I 
i 

Memory for Meaningful Verbal Learning 

An examination of the evolution of theories of memory relates 

directly to contemporary theories of memory for meaningful verbal learn

ing. Several theorists regard memory for meaningful material as a very 

active complex cognitive process which may involve, as in free recall, a 

structuring of information according to an organization scheme that is 

hierarchical in nature. 

Neisser (1967), who emphasizes the role of construction in cog

nitive processes, uses the word construction to define what memory does 

to information which it receives. According to Neisser, memory plays a 



very activist role that is far removed from previous theories of a fixed 

and immutable memory trace lodged somewhere in our brain. Instead, 

during the process of storing and retrieving information, memory adds 

and subtracts detail, devises elaborate schemes for recall and, in 

effect, reworks the information into a form determined by a person's 

individual needs. This entire construction process of memory is a theme 

running through the writings of many cognitive theorists who speculate 

on information storage for connected discourse (Ausubel, 1968; Bruner, 

Goodnow, and Austin, 1955; Bartlett, 1932, 1958). 

Bartlett (1932), for example, conducted experiments on the re

peated reproduction of meaningful prose. Bartlett discovered that both 

the form and items remembered by subjects rapidly became stereotyped 

into a form impervious to change. His concept of scheme was the factor 

determining this constancy of form. The scheme is an "organizing atti

tude or affect resulting from the abstraction and articulation of past 

experience." This schema fashions and molds meaningful input into a 

relatively inflexible style that conforms with cultural and idiosyn

cratic backgrounds. Bartlett never examined the specific factors 

affecting organization and his schema concept is very vague. Neverthe

less, his work illustrates a structuring and construction of learned 

material, even though the principles behind this remain obscure. 

Kay (1955) and Howe (1970a) attempted in their studies to probe 

more deeply into Bartlett's work. Replicating and extending Bartlett's 

research they hoped to exact a greater sensitivity to what occurs when 

subjects recall stories learned aurally. 
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They read short paragraphs telling a story to college students. 

Then they requested the subjects to recall in writing what they heard. 

Following the writing, they read the original version to the subjects. 

This procedure was used once a week for five weeks, except students were 

not provided an opportunity to again listen to the story immediately 

prior to recall. From trial to trial, despite feedback, a typical sub

ject reproduced with an 80% probability what he had recalled on the 

previous trial, whether correct or not. He was unable to profit much 

from the opportunities for correction and feedback provided by the re

peated presentation of the prose passage. It appears that recall was 

based on versions of the original passage as interpreted and coded by 

each subject. Once coded, the version was extremely difficult to alter 

or correct. 

According to Kay (1955) and Howe (1970a), memory is engaged in 

an active reconstruction process which organizes verbal material in a 

stable version highly resistant to forgetting. They offer no evidence, 

however, which indicates the precise nature of this organization, i.e., 

whether hierarchical or not. 

Frase (1969) extending the meaningful verbal learning research, 

presented observable evidence of clustering and hierarchical structuring 

of prose learning. Frase attempted to answer the following question: 

How does organization of a passage and information about the conceptual 

(i.e., hierarchical) structure of that passage influence the level and 

organization of what subjects recall after reading a passage? 
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To answer this, Frase (1969) used passages organized on the 

basis of superordinate categories (names and attributes) which contained 

certain factual information about chess (e.g., the number of points a 

piece is worth; the direction of movement, etc.). He conceptualized the 

categories as organizers which he felt would facilitate acquisition of 

the facts of the passage by providing suitable and stable anchorage 

points. He randomly assigned subjects to three learning conditions: 

learning passages organized according to the name of the chessmen, the 

attributes of the chessmen, or in a random fashion. 

The results can be said to lend strong support to a hierarchical 

theory of cognitive structure. Organization according to name or attri

bute exerted a significant effect upon the subjects' ability to recall 

the factual information. Clustering of facts according to their super

ordinate categories was clearly evident for all three passages. 

In addition, pre-information about the hierarchical structure of 

the passages had a cumulative effect on recall over three trials. With

in each of the three groups (name, attribute, and random), half of the 

subjects were given information about the superordinate structure of 

the text, and half were not. It was found that this information aided 

recall, especially in the later stages of the study when learning in

volved large amounts of information to be retained. Frase (1969) hypoth

esized that the pre-information may be conceived as an outline which 

facilitated acquisition of additional information by providing an an

chorage for that information. 
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Schultz and DiVesta (1972) replicated the findings of Frase. 

They showed that passages consisting of organized sets of sentences re

sulted in more clustering and recall than randomly ordered sets of sen

tences. 

Finally, Myers and McConkie (1973) studied the effect of posi

tion of ideas in the logical structure of a meaningful passage on recall. 

They defined the logical structure of a passage as having a main idea, 

subordinate ideas and so on. Their results show that the probability of 

recalling an idea over trials was related to its position in the logical 

structure: main ideas or those ideas having other ideas descending from 

them were recalled by more subjects. 

The results support a hierarchical view of meaningful verbal 

learning, and indicate that readers first acquire the abstract main 

ideas comprising a passage. They also show that ideas higher in the 

logical structure tend to be more stable in recall. (Stability was mea

sured by recalling the same idea on two consecutive trials.) Finally, 

clustering occurred in the recall of the passages. If a particular idea 

was recalled, there was a high probability that the idea immediately be

low it was also recalled. This suggests that ideas higher in a logical 

structure served as cues for the recall of ideas immediately below them. 

In summarizing the review of literature that was conducted, 

three main points should be stressed. Theories and research suggest 

that (1) memory for meaningful verbal learning involves an active coding 

process of information, (2) this active process may organize information 

in a hierarchical manner, and (3) once information is heard and coded, 

this information is highly resistant to change. 
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It is felt, however, that meaningful verbal learning studies 

have ignored a very important variable that may greatly affect an indi

vidual's memory for connected discourse. Meaningful verbal learning 

studies have not taken into account the effects that a subject's moti

vation may have on his/her ability to recall information presented in 

prose form. Motivation could be an especially important factor deter

mining the stability of memory for meaningful verbal learning which 

research has shown to be relatively inflexible. Reinforcement has been 

shown to exert an effective influence on certain facets of student 

learning which may encompass an individual's motivation to remember and 

recall connected discourse. 

Reinforcement and Memory 

There is evidence „,in the literature that motivation can affect 

conceptual learning (Wallace, 1964; Buss and Buss, 1956) and free recall 

learning (Tracy, Johnson, and Hohn, 1973). In addition, Travers, 

Vanwagenen, Haygood, and McCormick (1964) examined subjects' ability to 

learn sixty German words, a paired associate task, under four different 

verbal reinforcement feedback conditions finding highly significant 

differences in retention between each condition. 

These findings are not surprising when considered from a theo

retical approach which views effects of reinforcement on memory as having 

an attention and information control influence, rather than as being 

merely a means of strengthening connections or bonds. Such a theory has 

been formulated by Atkinson and Wickens (1971) who present research in

volving paired associate tasks in an effort to validate their position. 
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The authors discuss four possible reinforcement functions with 

regard to memory. Two functions influence the storage of information; 

one being an informational function and the other an attention function. 

The informational function is related to feedback that may be given to a 

subject about whether his response to a particular stimulus is correct. 

If a subject is told that a response is correct, he is provided with 

information that can be stored to assure successful performance on sub

sequent trials. 

The attention function of reinforcement helps provide cues as to 

what stimuli are relevant for attention and subsequent storage. When 

rewards are provided for learning certain items, but not for learning 

others, more study may be devoted to those environmental stimuli that 

are of the same or related nature as the rewarded stimuli. 

As with storage, Atkinson and Wickens (1971) also attribute two 

possible functions to the influence of reinforcement on the retrieval 

component of memory. First, they suggest that the payoff value associ

ated with a particular item at the time of study may determine where it 

is stored. If this is the case, knowledge concerning the reinforcing 

value of an item may assist an individual in a more effective search 

during recall by indicating where in memory to look for the item based 

on its payoff. The second and less hypothetical effect of reinforcement 

on retrieval is that it may serve to determine the amount of time and 

effort a subject is willing to spend in searching memory during recall 

efforts. 
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Research examining the influence of reinforcement on memory has 

been conducted quite extensively utilizing simple verbal learning tasks. 

Atkinson and Wickens (1971) provide possible explanations for many of 

the results of such verbal learning experiments through the elaboration 

of their reinforcement theory and its functions related to memory. 

Despite treatment of reinforcement in verbal learning experiments, 

analysis of the effects of reinforcement on subjects' ability to remem

ber and recall prose material has not been empirically studied. The 

present study has been developed in an effort to examine what effects 

motivation may have on an individual's ability to recall material pre

sented in prose form; specifically what effect reinforcement will have 

on the form and stability of a subject's repeated recall versions of a 

prose passage. 



CHAPTER 2 

METHODS 

The experimental paradigm utilized in this study is based on 

paradigms used in prior meaningful verbal learning research conducted by 

Bartlett (1932), Kay (1955) and Howe (1970a). The paradigm initially 

requires a subject to listen to prose material, attempt to recall the 

material in writing, and then listen to the material again. At weekly 

intervals thereafter, the subject first recalls the prose passage in 

writing and secondly, listens to the passage. The subject's recall 

versions are analyzed and compared. 

In this study, the meaningful verbal learning paradigm is again 

utilized; however, it is incorporated in a design which was not used in 

previous meaningful verbal learning studies. The design was employed 

to allow for analysis of the effect incentives have on a subject's re

call performance. 

Experimental Design and Procedures 

Experimental sessions were held at the same time every Tuesday 

morning during a consecutive nine-week period with the exception of the 

time lapse between experimental sessions eight and nine. Only one half 

week separated these two sessions because the school year came to an end 

for a brief summer recess one day after the ninth session. The nine 

18 
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experimental sessions were divided into two no-incentive conditions and 

two incentive conditions as illustrated in Figure 3. 

No Incentives 
Incentives 

I 
Incentives 

II 
No 

Incentives 

G 1 R LWL WL WL WL WL WL WL W W 

G 2 R LWL WL WL WL WL W W 

G 3 R LWL WL WL W W 

Weeks 12345 6 7 8 9 

R = Subjects randomized 
L = Subjects listening to the taped passage 
W = Subjects attempts to recall the passage in writing 

Figure 3. Staggered Operant /Multiple-Group-Single-I Time Series Design 

The design incorporates a combination of characteristics from 

two designs described by Glass, Willson and Gottman (1975) as an Operant 

Design and a Multiple-Group-Single-I Design. In this study, the design 

differs from both the Operant and Multiple-Group-Single-I designs in 

that it is staggered with three groups of subjects starting the experi

ment at different points. The Staggered Operant /Multiple-Group-Single-

I design requires each group of subjects to have a different number of 

recall trials prior to the commencement of intervention (incentives). 

In addition, interventions were incorporated at two points during the 

study simultaneously for each of the three groups to permit analysis of 

replicated intervention effects. If each group had a similar 



intervention effect, but different periods of prior learning and feed

back, effects attributed to intervention could be more easily detected. 

Experimental procedures resulted in four conditions during the 

study. Group 1 baseline data were collected during week one through 

five under a no-incentive condition. The no-incentive baseline condi

tion for Group 2 comprised observations taken during week three through 

five and the no-incentive baseline data for Group 3 consisted of a sin

gle observation during week five. 

The first incentive condition for each group is the single ob

servation at week six. The second incentive condition for each group 

consisted of observations taken week seven and week eight. Following 

the eighth week session, all subjects produced a written reproduction 

one more time under a no-incentive condition. 

During the incentive conditions (week six; weeks seven and 

eight), subjects were offered two cents for each word (except for most 

articles, prepositions, pronouns and conjunctions) recalled that matched 

those in the original passage and for each main point recalled from the 

original version. During the no-incentive conditions (baseline and 

reversal), no money was given to the subjects for their recall perform

ance. 

Incentives given subjects at week six could result in different 

recall performance than incentives given at week seven and eight due to 

the instructions given to the subjects. At week six, subjects were not 

told that they would be getting paid for their written recall produc

tions until immediately prior to the time they were to begin writing. 

For weeks seven and eight, subjects knew the week before their written 
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attempts that they would have an opportunity to earn money for their 

written recall efforts. Thus, at week five the subjects might not have 

listened as closely to the recorded passage as in weeks six and seven. 

Any increase in listening (attending) to the recorded passage prior to 

the second incentive condition observations could yield improved results 

from those obtained during the first incentive condition. 

On the first day of the experiment, Groups 2 and 3 were required 

to leave the classroom. Group 1 then listened to the taped 147-word 

passage and each student subsequently was required to recall it in 

writing. After collection of the written recall attempts, subjects 

again listened to the passage, ending the experimental session for that 

day. One week later and at every weekly session except for week 8, 

Group 1 subjects were first asked to recall in writing the passage and 

secondly, required to listen to the original taped version after all 

recall attempts were collected. At week 8, subjects produced a written 

recall product but did not listen to the taped passage. At the end of 

the eighth week session, subjects were told that the experiment was fin

ished. Three days later, however, they were informed that one more 

writing was needed and a ninth experimental session was conducted. As 

in the first experimental session, Groups 2 and 3 were absent during 

the second experimental session. 

During the third week session, Group 2 joined Group 1 in the 

experiment. Groups 1 and 3 were required to leave the classroom while 

Group 2 listened to the taped passage. Afterwards Group 1 returned to 

the classroom and both Groups 1 and 2 attempted to recall the passage 
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in writing. After collection of the written recall attempts, Groups 1 

and 2 again listened to the passage ending the third experimental ses

sion. Both Groups 1 and 2 continued the study attempting to reproduce 

the passage in writing at weekly intervals, listening to the taped pas

sage after their recall efforts. As in the third session, Group 3 was 

absent from the classroom during the fourth session. 

As Group 2 joined Group 1 at week 3, Group 3 similarly joined 

both Group 1 and 2 at week five. On the fifth session, Groups 1 and 2 

left the classroom while Group 3 listened to the taped passage. After 

Group 3 heard the passage, both Groups 1 and 2 returned to the class

room. All three groups then attempted to reproduce the passage in 

writing. As in the previous sessions, the subjects were required to 

listen to the passage after their written recall attempts were collected. 

The same process whereby students first produced written recall 

of the passage, and secondly, listened to the passage was repeated for 

all subjects during the sixth and seventh sessions. All subjects at

tempted to recall the original passage in writing again the eighth and 

ninth sessions, but as noted previously, they did not have an opportunity 

to listen to the passage at the end of the eighth session. Students were 

given an unlimited amount of time to recall all the information they 

could during their reproduction efforts. Appendix A contains the in

structions given to the students prior to each experimental session. 

Subjects and Setting 

The subjects were 33 freshman high school students all enrolled 

in a nine-week English course during the summer session of a school 
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district operating on a year round basis. Use of one entire class 

avoided the possibility of any students missing part of a course that 

was in progress during the time they were participating in the experi

ment. In addition, conducting the experiment in one classroom rather 

than attempting to gather study participants from several classrooms 

minimized the chances for disruption of any of the school's daily rou

tine due to the experiment. 

Subjects were randomly assigned to one of three groups. Group 1 

originally was comprised of 13 students, but one student was absent the 

day Group 1 started the experiment. This student was reassigned to 

Group 2. Similarly, Group 2 was originally randomly assigned 12 stu

dents, but four were absent the day Group 2 started participating in the 

experiment. These four students were then reassigned to Group 3 which 

gave Group 3 a total of 15 subjects, two of whom were absent the day 

Group 3 began experimental participation. These two students joined the 

experiment late, but the data gathered on them were invalid. The final 

number of each group was 12 students in Group 1, eight in Group 2, and 

13 in Group 3 for a total number of 33 subjects. Of these 33 subjects, 

three dropped out of the course before the study was completed, and four 

students' data were discarded due to their excessive absenteeism on the 

days experimental sessions took place. Thus, data gathered on 26 sub

jects (ten from Group 1; six from Group 2; ten from Group 3) were in

cluded in the final analysis. 
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Scoring Recall Reproductions 

Four separate categories of data were obtained from each passage 

reproduced by subjects during recall. These are based on a word analy

sis, primary information analysis, primary information repetition anal

ysis, and time analysis. Word analysis produced four subscores and the 

others produced one score each. The seven variables were used as the 

dependent variables in the data analysis. 

Word analysis was based on word counts, comparing words recalled 

in the subjects' written versions to words in the original passage. 

Examination basically involved all words except articles, conjunctions, 

pronouns and prepositions. Excluding these words from the 147-word 

passage left 75 words (see Appendix B) which were closely examined 

according to the following scoring criteria: 

1. Correct words: Words reproduced exactly as in the original 

version. Words did not have to be spelled correctly but 

must have been used in proper context, similar to the way 

they were used in the original passage. 

2. Additions: Words in the recalled reproduction for which 

there were no equivalent words in the original. 

3. Omissions: Words in the original that were not reproduced 

in a recall version. 

4. Substitutions: Words substituted in the written recall for 

those in the original version (i.e., synonyms). Words 

included in this category were also those whose tense form 

differed from the equivalent words in the original passage. 



An example of scoring is as follows: 

Original version: "The boy jumped off the cliff yesterday." 

Recalled version: "The boy leaped off the house." 

Scoring of this sentence would categorize boy and off as correct words, 

leaped as a substitution, house as an addition, and yesterday as an 

omission. 

For the primary information analysis, the passage was divided 

into sections considered to contain the primary information or main 

points of the passage. Consensus concerning the main points was ob

tained between three independent raters. Each rater read the passage 

independently, selecting what he/she considered to be the main points 

in the passage. The raters subsequently compared their selections. 

Those main points that were chosen by all three raters were retained 

for use in evaluating subjects' primary information recall. Main points 

selected by only one or two of the raters were discussed until an unani

mous agreement was reached to either retain or delete the main point 

from the primary information analysis. 

After a consensus had been reached, a list was compiled listing 

each of the main points (see Appendix C). Recalled reproductions were 

scored according to whether or not they contained each of the main 

points on the list. Scoring was either "contains" or "omitted" and did 

not require that the main points be recalled verbatim. Credit was given 

for any main point recalled that did not substantially deviate from, or 

alter, the meaning of the corresponding main point in the original pas

sage. 
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One individual was responsible for scoring all of the reproduc

tions. Because the primary information analysis involved subjective 

judgments, measures of inter-judge reliability were obtained during the 

study. The primary scorer's ratings on eleven reproductions picked at 

random, immediately following each of three (first, fifth, and ninth) 

sessions, were compared with the ratings of two independent raters. 

The third analysis, primary information repetition analysis, is 

a main point repetition check designed to yield information concerning 

a subject's ability to amend primary information errors. This involved 

analyzing how closely each written reproduction repeated the primary 

information (main points recalled or omitted) from its immediately pre

ceding reproduction. A measure was obtained indicating whether students 

generally continued to make the same errors in their written recall 

attempts or whether they, at some point, corrected their errors or omis

sions. The fourth analysis, a time analysis, involved analysis of the 

amount of time subjects took to reproduce each of their recalled versions. 

Materials 

The connected discourse subjects were required to listen to and 

attempt to recall in this study was a 147-word passage based on informa

tion obtained from Great Structures of the World by Arthur H. Klein and 

Mina C. Klein. The passage discussed factual information pertaining to 

the location and construction of the Empire State Building, and also 

gave insight into what it is like to visit one of the world's tallest 

structures. The passage is reproduced in Appendix D as it was read to 

the students. 



The school librarian was consulted to make sure that the text

book from which the passage had been taken was not available in the 

school's library where the experiment was conducted. This helped en

sure against the remote possibility that any of the subjects inadver

tently discovered and rotely learned the passage. 

Experimental Hypotheses 

It was hypothesized that incentives for accurate recall would 

result in more verbatim (correct word) recall than providing no incen

tives and that the number of words added to written reproductions would 

be greater during the incentive conditions than the no-incentive condi

tions. In addition, it was hypothesized that the number of main points 

recalled by subjects would be greater during the incentive than the no-

incentive conditions and that the amount of time subjects spent repro

ducing a passage would be greater during the incentive conditions than 

the no-incentive conditions. It was also hypothesized that there would 

be fewer words omitted and substituted in subjects' recall versions un

der the incentive conditions than the no-incentive conditions. A final 

hypothesis was that the number of main points repeatedly recalled or 

omitted during each written reproduction would not remain stable from 

one reproduction to another. 

Thus, it was believed that subjects would try to improve their 

recall reproductions under incentive conditions by taking more time to 

recall information of a more precise nature. This would result in 

greater main point and correct word recall with fewer words being 

omitted or substituted. In their effort to improve recall, more words 



would be added to the subjects' reproductions. Main points repeatedly 

omitted by subjects in the no-incentive baseline condition would be 

rectified during incentive conditions. 

Glass, Willson, and Gottman (1975) delineate procedures for 

statistically analyzing data gathered in experiments utilizing time 

series designs. Unfortunately, such procedures cannot be employed in 

examining the results of this study as the maximum of nine data points 

for Group 1 and minimum of five data points for Group 3 do not consti

tute enough observations to make a statistical analysis practical or 

legitimate. 

As in previous meaningful verbal learning studies, a large 

proportion of the data analysis is based on visual inspection of the 

data. To aid in this investigation, the data collected during the 

study are presented in table and graph form. 



CHAPTER 3 

RESULTS 

The data generated from subjects' written recall productions 

were collected during an eight week period encompassing the end of May 

through mid-July, 1975. Subjects' written recall versions consisted 

of nine versions for Group 1, seven for Group 2, and five for Group 3. 

Data were gathered through the combined use of an Operant / Multiple-

Group-Single-I time series research design (Glass, Willson, and 

Gottman, 1975) and meaningful verbal learning paradigm (Bartlett, 

1932, Howe, 1970a; Kay, 1955). 

Data consisted of frequency counts for the four dependent vari

ables comprising the word categories (correct words, omissions, addi

tions, and substitutions), and for the number of main points (primary 

information) recalled by subjects in each of their written versions. 

The data for the time analysis consisted of a tabulation of the actual 

amount of time used by the subjects to complete their written produc

tions. Primary information repetition analysis was based on a record 

of whether subjects correctly recalled each main point during each re

call attempt. 

Due to the subjective judgements involved in scoring subjects' 

omission or inclusion of primary information, inter-judge reliability 

coefficients were computed. Three judges independently scored eleven 
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written versions taken randomly at three points in the study (five ver

sions at week one, three at week five, and three at week nine) to deter

mine the degree of agreement between the ratings of the author and those 

of the other judges. 

Two reliability coefficients were computed. One coefficient was 

based on the primary information total score obtained by each subject. 

Subjects received a total score rating ranging from 0-8 for each written 

passage. The second coefficient was computed on primary information 

item scores. These scores resulted from analysis of every individual 

main point per eleven passages. Subjects received a score of one for 

every main point they included in their written recall versions and a 

zero for every main point omitted. 

Using a method for deriving the reliability of sets of ratings 

developed by Ebel (1951), a primary information total score inter-judge 

reliability coefficient of .90 was obtained. Employing Ebel's formula 

in computing the inter-judge reliability coefficient for the primary 

information item scores resulted in an obtained coefficient of .92. 

Data gathered on correct words, omissions, additions, substitu

tions, primary information, and time are presented in Table 1 and 

Figures 4, 5, 6, 7, 8, and 9. Both the means and medians of total group 

scores for each dependent variable are provided in the table. The means 

and medians closely correspond to each other so only the medians are 

plotted on the graphs. 
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Table 1. Means and Medians of each Group for each Dependent Variable 

Versions 
1 2 3 4 5 6 7 8 9  

Group 1 
Correct X 18. 9 17. 7 22, .7 24, .8 24, .8 29. .3 34. > 6 39 .4 32, .1 

mdn. 18. 5 16. 0 23. .0 22, .0 25, .5 32. .0 33. .5 40 .0 32, .0 
Omissions X 51. 1 53. 2 47. .8 44, .5 44, ,8 40, .3 36, . 6 31 .2 39, .4 

mdn. 51. 0 55. 0 49, .0 47, .0 43. ,5 38, .0 36, .5 31 .0 36, .0 
Additions X 8. 9 8. 0 13. .4 13, .2 7. ,7 9. ,6 12. .2 12 .2 8, ,4 

mdn. 9. 5 5. 0 10, .0 12, .0 7. ,5 9. .0 11, ,0 9 .0 9, ,0 
Substitutions X 5. 0 4. 1 4. ,8 5, .5 5. ,2 5. .3 3. ,7 4 .2 3. ,4 

mdn. 5. 0 3. 0 4. ,0 6. .0 4. ,5 6. ,0 3. ,5 3 .0 3. .0 
Time X 4: 15 4: : 30 6: :00 5: : 15 6: :45 6: :15 7 :00 7: : 45 

mdn. 5: 00 4: : 30 6: : 00 4: : 45 6: : 30 6: : 15 6 :30 6: : 30 
Main Points X 4. 1 4. 0 5. .4 5, .7 5. .0 5. ,6 6. ,7 6 .7 6. ,0 

mdn. 4. 0 4. 0 5. ,0 6. ,0 5. ,0 6. ,0 7. ,5 7 .0 7. ,0 

Correct X 17, . 6 16.5 24. 3 25 . 6 28. 0 35. .8 29 .8 
mdn. 18, .5 18.0 24. 5 26 .5 31. 5 35. .0 31 .0 

Omissions X 54, .0 54.6 44. 8 43 . 6 41. 8 35, .0 40 .0 
mdn. 52, ,0 51.0 44. 0 40 .0 37. 0 34, .0 37 .0 

Additions X 9, . 6 9.8 11. 0 10 .3 11. 5 12, ,8 9 .4 
mdn. 9. .5 9.0 11. 5 8 .0 11. 0 15, .0 11 .0 

Substitutions X 3. .3 3.8 5. 8 5 . 6 5. 1 4, .2 5 .2 
mdn. 3. ,0 3.5 6. 0 6 .0 5. 5 4, .0 4 .0 

Time X 4; : 30 4:30 5: 30 5 :15 6: 00 6: :00 6 : 30 
mdn. 4; : 30 4:30 4: 45 4 :30 5: 45 5: : 30 6 :00 

Main Points X 4. .1 3.5 4. 8 5 .5 5. 8 6, ,4 6 . 6 
mdn. 4. ,5 4.0 5. 5 6 .0 6. 5 7. .0 7 .0 

Correct X 15, .6 14, .8 18. 0 29. 6 26, .3 
mdn. 14. .5 13, .0 18. 5 29. 5 21, .5 

Omissions X 56. .1 57, .5 53. 5 42. 3 45, .5 
mdn. 57. .5 59. .0 54. 0 42. 5 48, .0 

Additions X 7. ,2 8, .3 10. 5 12. 7 10, .2 
mdn. 6. .5 9. ,0 11. 0 11. 5 10. .0 

Sub s t itut ions X 3. .3 2. .7 3. 5 3. 3 3. .1 
mdn. 2. .5 3. .0 3. 0 3. 5 2. .5 

Time X 3: : 15 4: : 15 4: 45 5: 00 6: : 00 
mdn. 2: : 00 4: : 15 4: 30 4: 45 5: :45 

Main Points X 3. .6 2. .9 3. 5 5. 3 4. , 6 
mdn. 3. .5 3. .0 3. 5 6. 0 4. ,0 
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Correct Words 

Visual inspection of Figure 4 shows that all three experimental 

groups had a similar pattern of correct word recall during the study. 

Two of the three groups showed slight improvement in correct word recall 

from baseline observations at the first incentive condition, while all 

three groups improved their correct word recall by the second incentive 

condition. Recall at the second incentive condition was greater than 

at either baseline or the first incentive condition. 

The second no-incentive condition (week nine) showed all three 

groups start a slight downward trend back towards baseline. Neverthe

less, recall at the second no-incentive condition was higher than recall 

at any point in each respective group's baseline period prior to incen

tive conditions. Every point at version 2 for each group showed a de

cline performance. Group 3 showed this decline even though version 2 

was written under an incentive condition. 

Omitted Words 

The frequencies of words omitted plotted in Figure 5 indicate a 

trend opposite from the one for correct word recall. Groups 1 and 2 

showed a decrease in the number of words omitted in subjects recall at 

the first incentive condition, while the decrease in words omitted at 

the second incentive condition was greater than frequencies at either 

baseline or the first incentive condition for all three groups. 

The second no-incentive condition showed a trend towards a re

turn to baseline. Nevertheless, more words were omitted during baseline 

for every group than during the second no-incentive condition which 
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followed the incentive conditions. Once again, there appeared to be a 

slight decrease in recall performance at version 2. Both Groups 1 and 

3's performance declined at this point. 

Additions 

Visual inspection of Figure 6 shows no clear pattern of words 

added to subjects1 recall versions. Group 1 illustrates a trend which 

was basically stable throughout all conditions. Group 2 had a decrease 

in additions from baseline at the first no-incentive condition, while 

Group 3 had an increase at the same point. Both Groups 2 and 3 did 

exhibit increases in words added to recall productions during the second 

incentive condition which were greater than the frequencies at baseline 

and the first incentive condition. Both groups also showed a downward 

trend or decrease in words added at the second no-incentive condition 

compared with the second incentive condition. 

Substitutions 

Examination of Figure 7 shows that subjects substituted words in 

their recall for words in the original tape recorded passage in a random 

manner throughout all conditions for both Groups 1 and 2. Frequencies 

of substitutions for both groups were not consistently high or low for 

any condition. Group 3 did show a very slight increase in the number of 

words substituted during the incentive conditions, but the increases over 

frequencies obtained during the no-incentive conditions were minimal. 
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Time 

Figure 8 illustrates the median amount of time subjects used to 

produce their written recall versions. Subjects tended to spend more 

time completing their written versions during the incentive conditions 

than the baseline no-incentive condition. The amount of time required 

by subjects to complete their written productions during the second no-

incentive condition (week nine) was generally higher than the amount of 

time used during any of the other conditions. Frequencies plotted on 

Figure 8 show a steadily upward trend with the amount of recall time 

used by subjects slightly increasing at each condition. 

Due to experimenter error at commencement of the study in giving 

instructions regarding time analysis, Group 1 subjects failed to proper

ly record the amount of time it took them to produce their recall ver

sions during the first experimental session. The following week the 

experimenter clarified instructions for the subjects concerning the time 

variable. Subjects subsequently kept proper record of the amount of 

time used during recall during the remainder of the study. 

Primary Information 

As illustrated in Figure 9, all three groups show a similar pat

tern of primary information recall during the study. The number of main 

points recalled by Groups 1 and 2 were greater at the first incentive 

condition than those frequencies taken at the baseline no-incentive con

dition, while frequencies at the second incentive condition were greater 

for all three groups than those recorded at the baseline or first 
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incentive condition. At the second no-incentive condition, all three 

groups' frequencies start a slight downward trend back towards baseline. 

Primary Information Repetition 

To show the stability of errors in recalling main points, a 

student's score on each main point was compared to his score the pre

vious week. Thus, an individual could provide up to eight pairs of 

scores for weeks (1,2), (2,3), (3,4), ... (8,9). 

The data provide a basis for autocorrelation (Glass, Willson, 

Gottman, 1975) indicating the relationship from one time point to the 

next. Kappa, a coefficient devised by Cohen (1960) and adapted to auto

correlation by Sabers and Brown (1975) was used to describe the degree 

of relationship between errors at the two points. The value of Kappa 

for the data is .59, indicating that (.59) or 34.8% of the variance in 

scores is predictable from knowledge of the previous week's scores. 

This measures the extent to which main point recall errors one week are 

the same as errors the previous week, and main points recalled correct 

are the same as those correct the previous week. Of 1,040 main point 

comparisons, 550 were correct two consecutive weeks, 291 were omitted 

two consecutive weeks, 78 were right one week and omitted the next, 

and 121 were omitted one week and corrected the following week. 



CHAPTER 4 

DISCUSSION 

Previous meaningful verbal learning studies examining recall of 

prose material have found subjects' written recall versions to be high

ly similar to each other in both content and specific word or verbal 

material, with each version being closely related to subjects' initial 

versions. Despite opportunities to listen to the same passage several 

times during a study, subjects generally failed to amend errors in their 

recall. Those errors that were present in initial recall attempts tend

ed to persist in subsequent recall versions. Similarly, correct content 

and verbal material recalled in initial versions also tended to remain 

in subsequent versions. This study included an attempt to replicate 

prior research on meaningful verbal learning and, in addition, examine 

the effects of reinforcement on memory for meaningful verbal learning. 

In a study of this nature, absenteeism is a problem and subjects 

who missed more than two experimental sessions were dropped from the 

study. A tabular scatterplot (see Table 2) was constructed based on 

correct word frequencies rank ordering subjects who remained in the 

study from highest to lowest within each group. The scatterplot indi

cates that subjects' absences during the study occurred at random. 

There was no consistent pattern of student absences at either high or 

low levels of subjects' performances, indicating that median scores 
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Table 2. Rank Ordering of Group 
Word Data Illustrating 
During the Experiment 

Median Frequencies Based on Correct 
the Effect of Subject Absenteeism 

Weeks 
Subjects 12345678 9 

1 34 29 30 31 41 50 47 47 
2 26 17 28 32 35 40 39 39 41 
3 24 19 14 14 21 10 
4 19 15 17 21 15 25 28 31 
5 18 16 34 39 38 42 42 
6 17 14 20 22 30 34 32 
7 13 14 23 29 40 40 42 46 
8 12 0 0 0 0 22 22 
9 11 17 26 22 31 32 34 41 
10 6 16 14 17 13 15 33 29 

1 26 24 27 28 37 38 40 
2 20 16 23 30 28 30 
3 20 7 26 24 33 35 32 
4 17 23 38 37 35 56 
5 16 20 21 25 30 31 31 
6 7 9 11 10 5 19 16 

1 28 24 29 49 47 
2 23 20 18 30 22 
3 20 15 36 
4 16 17 15 20 
5 15 10 15 15 
6 14 18 21 20 21 
7 13 12 21 30 31 
8 12 14 19 28 
9 8 10 8 15 
10 7 8 13 29 40 
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plotted on Figures 4, 5, 6, 7, 8, and 9 are neither inflated nor de

flated. They are thus a valid measure of group performance on each 

dependent variable. 

It is recognized that a rank ordering of dependent variables 

other than correct words may have resulted in different findings. How

ever, the correlation between correct words and main points was .83 and 

the correlation between correct words and omissions was -.98 so the rank 

ordering with respect to those variables would be very similar. Thus, 

it is concluded that student absenteeism is not an important factor. 

Inter-judge reliability coefficients, establishing the degree of 

agreement between the primary information ratings of the author and those 

ratings of two other judges scoring passages independently, support an 

assertion of good objectivity in the primary information data collection 

procedures used in this study. The author's scoring of primary informa

tion was considered accurate enough to provide data for the primary in

formation dependent variable. 

The data gathered during the study show a decline for each group 

in subjects' recall performance during the second experimental session 

compared with recall data collected during the first session. One possi

ble explanation for the decline in recall during the second session is 

that many subjects may not have fully comprehended directions given to 

them their first day of participation in the experiment. Subjects may 

have thought that procedures would be similar to the first experimental 

session during the second session, and that they would again have an 

opportunity to first listen to the passage before being required to 



recall it. Thus, they may not have paid close attention to the passage 

when given the opportunity to listen to it the second time during the 

first session. A lack of attention by several subjects during the sec

ond playing of the taped passage the first session could account for 

the poor recall performance the second session. 

In analyzing the results of the present study, discussion of 

the findings is restricted in that the number of data points gathered 

during the study make it difficult to discuss trends obtained for each 

dependent variable. Nevertheless, a greater amount of data were gath

ered during this study than previous meaningful verbal learning studies 

involving repeated recall of prose, and trends indicated by the data 

will be analyzed. Examination of the data plotted on Figure 3, correct 

words, and Figure 4, omissions, shows a trend which would be predicted 

from the use of a design having baseline, intervention, and reversal 

phases, if the intervention is effective. The intervention (incentives) 

appeared to improve subjects' recall performance compared with their 

performance during baseline, and each group's performance started a re

turn to baseline during the reversal condition. Similar results were 

obtained for main point recall as subjects' performance seemed to im

prove as a result of incentives, only to stabilize or start a return to 

baseline during reversal. Use of incentives seemed to increase the 

number of correct words and main points recalled by subjects, while 

simultaneously decreasing the number of words omitted. Although there 

was a slight trend towards recall improvement during the baseline con

dition for each of the three dependent variables, improvement in recall 

appeared to be accentuated during the incentive conditions. 
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The trend illustrated by data plotted on Figure 5, words added, 

and Figure 6, words substituted, show no clear pattern indicating any 

increase or decrease in subjects' recall performance. While incentives 

appear to slightly increase the number of words added by subjects to 

their recall versions, the data do not totally support such a clear cut 

conclusion, as incentives seemed to have no effect on the number of 

words added to the recall productions written by Group 1. Incentives 

had no effect on words substituted by students in their recall produc

tions for words in the original passage. 

The most difficult trend to interpret is illustrated by 

Figure 7, the amount of time used by subjects to recall their passages, 

which consistently increased through each phase of the study. Atkinson 

and Wickens (1971) suggest that incentives may improve individuals' 

memory as a result of their willingness to spend more time attempting 

to recall information stored in memory. The results of this study 

indicate that subjects did spend slightly more time recalling informa

tion during incentive conditions than during the baseline condition. 

Interestingly, however, a return to a no-incentive baseline condition 

at week nine did not result in a decrease, but rather a further in

crease in the amount of time spent by subjects during their recall 

efforts. 

One possible reason for this may be explained in terms of sub

ject conditioning based on the pairing of increased amounts of time spent 

during recall with subjects' actual or felt improvement in recall abil

ity. Expending greater efforts in attempting to recall information may 
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lead to rewarding feelings that recall is more accurate. Subjects may 

thus be reluctant to spend less time during recall regardless of whether 

incentives are offered. 

A second possible explanation is that once memory is improved, 

through whatever means, this improvement may generally be stable. In

centives did improve some aspects of recall and resulted in subjects 

spending more time trying to recall material. As memory was improved 

and information recall increased, subjects did not, at week nine, for

get all the additional information they were able to recall. Although 

the quality of versions might have decreased at week nine, the amount of 

material, as well as time needed to recall it, may have remained high. 

Findings suggest that aspects of memory for prose material can 

be altered by providing incentives to subjects contingent upon their re

call. Incentives were offered to subjects immediately before their 

written recall efforts under one incentive condition and a week prior to 

written recall efforts (before having the opportunity to listen to the 

original taped passage) under a second incentive condition. Recall was 

improved to a greater degree on versions written during the latter in

centive condition, probably as a result of increased attentiveness and 

listening comprehension the week before the recall productions were 

written. This lends credence to the hypothesis formulated by Atkinson 

and Wickens (1971) that reinforcement can improve memory simply by in

creasing an individual's attention to the relevant stimuli to be stored 

in memory. 

Although the content and verbal material recalled were altered 

as a result of incentives, rewards for recall performance did not 
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greatly assist individuals in amending errors in the information that 

they recalled from experimental session to experimental session. There 

was a slight increase in the number of errors amended. However, from 

the standpoint of memory with regards to amending errors, recall of 

prose material was once again found to be relatively stable. It appears 

that once information is incorrectly stored in memory, a complete pro

cess of unlearning incorrect material and learning correct material is 

necessary if errors are to be amended. 

Experimenters conducting research of a time series or behavioral 

nature with interventions incorporated in their designs at various 

points in time may encounter problems during the interpretation of 

their results. The major difficulty is in ascertaining whether research 

findings are due to an intervention effect on some other uncontrolled 

variable such as history, maturation, instrumentation, etc. The Stag

gered Operant / Multiple-Group-Single-I design with reversal used in this 

study controlled as much as possible for data analysis problems. 

The improvement in meaningful verbal learning recall that oc

curred appeared to be primarily a result of increased subjects' motiva

tion for paying closer attention to the original tape recorded passage 

while they listened to it under incentive conditions. In addition, re

call may have improved as a result of subjects spending more time, and 

greater effort, to recall material during incentive conditions than no-

incentive conditions. It is stressed, however, that other undetermined 

variables may have influenced the results and data trends of this study 

as it was difficult to control all variables during the nine-week time 

series experiment conducted in a non-laboratory setting. 



Nevertheless, findings do suggest (1) that certain aspects of 

memory may be altered as a result of incentives, (2) that incentives 

result in just a slight increase in the number of errors amended, and 

(3) that incentives result in increased amounts of time spent by sub

jects during recall efforts. These findings, however, only accentuate 

a need for more research to be conducted examining the relationship 

between reinforcement and its effect on memory. Such research would 

be beneficial as it could substantiate, elaborate and further clarify 

the relationship between these areas of psychology. 



APPENDIX A 

INSTRUCTIONS GIVEN TO SUBJECTS 

Introductory Statement Given First Session 

You are about to take part in a research project designed to 

examine individual memory for meaningful verbal learning. Basically, 

what this means is that I will be analyzing your attempts to memorize 

and recall, in writing, information from a brief passage that will be 

read to you. 

After today, I will meet with you eight (six; four) times, one 

time each week. Today you will listen to a taped passage and then have 

an unlimited amount of time to recall and reproduce what you hear. 

You will then again listen to the passage which will complete our first 

session together. On our second through eighth (sixth; fourth) ses

sions, you will first reproduce the passage in writing and secondly, 

listen to the passage. The passage will remain the same throughout the 

eight (six; four) weeks. 

Each time you attempt to write about what you have heard in the 

passage, try to reproduce the passage as precisely and accurately as 

you can. In other words, try to write the passage using the same words 

and sentences that are used in the version that you listen to. The 

reproductions that you write will be compared with each other only. 
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At no time will your passages be compared with the passages written by 

someone else. 

Although I will be analyzing your reproductions according to 

several criteria, there are two criteria you should be concerned about. 

I will be counting all words in your reproductions that are exactly 

like the words in the taped version, except for articles, prepositions, 

pronouns, and conjunctions. I will also be counting the number of main 

points you write about in your version that are similar, but not neces

sarily in verbatim to, the main or important points that make up the 

taped version. 

Each time that you begin to reproduce the passage in writing, 

I will start writing times on the board which will be continually 

changed at 30 second intervals. When you are sure that you have writ

ten all that you can write, look up at the board and copy the time down 

on the top of your paper. Although I want you to write down the time 

it takes you to write your passage, do not be concerned about how fast 

or slow it takes you to finish. I want you to be concerned only with 

trying to do your best to reproduce your passage as accurately as you 

can. Don't worry about how long it takes you. This is not a speed 

exercise. 

This study can yield important results relevant to the psycho

logical field, particularly to those psychologists specializing in the 

memory area. In order for the results of this study to be valid, how

ever, I must ask for your total cooperation during our meetings. Please 

take your writings seriously and do the best job you can at trying to 
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reproduce the taped passage. In addition, please do not discuss the 

passage among yourselves as information you may receive from another 

individual may assist or confuse you during your efforts to reproduce 

the passage. This could hinder the worth and validity of this study. 

Your cooperation and honesty will be greatly appreciated. 

At the end of the complete study, I will meet with you to dis

cuss the study and its results. Are there any questions? 

Instructions for Sessions Two Through Five 
(Two Through Three for Group 2; 
Not Used for Group 3) 

You will have an unlimited amount of time to reproduce the pas

sage you heard last week. Remember to try to reproduce the passage as 

accurately and precisely as you can. You are especially concerned about 

reproducing words in your passage that are exactly like those in the 

taped version. In addition, try to recall the main or important points 

in your written reproduction so that they are similar to those main 

points in the taped version. You may begin writing. 

Instructions Immediately Prior to Writing for Session Six 
(Four for Group 2; 
Two for Group 3) 

Starting with today's session and for the remaining sessions, 

I am inserting a new condition into the experiment. You will still have 

an unlimited amount of time to reproduce the passage we have been work

ing on, and I still want you to try to reproduce it as accurately and 

precisely as you can. For the next writings, however, I will give you 

two cents for every word in your reproduction, excluding articles, prep

ositions, pronouns, and conjunctions, which is exactly the same as a 
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word in the taped passage. I will also give you two cents for every 

main or important point you reproduce in your passage that is similar 

to a main point in the original taped passage. You may begin writing. 

Instructions for Sessions Seven Through Eight 
(Five Through Six for Group 2; 
Three Through Four for Group 3) 

You will have an unlimited amount of time to reproduce the pas

sage as accurately and precisely as you can. As you were previously in

formed, you will receive two cents for every word, excluding articles, 

prepositions, pronouns, and conjunctions, which is exactly the same as 

a word in the taped passage. In addition, you will also receive two 

cents for each main or important point you reproduce in your passage 

that is similar to a main point in the taped palsage. '' iu may begin 

writing. 

Instructions for Session Nine 
(Seven for Group 2; 
Five for Group 3) 

Subjects were informed that one more writing was unexpectedly 

needed, and that they would not be given money for their performance. 

You will have an unlimited amount of time to reproduce the pas

sage. Remember to try to reproduce the passage as accurately and pre

cisely as you can. You are especially concerned about reproducing words 

in your passage that are exactly like those in the taped version. In 

addition, try to recall the main or important points in your written 

reproduction so that they are similar to those main points in the taped 

version. You may begin writing. 



APPENDIX B 

WORDS EXAMINED IN THE WORD ANALYSIS 

CORRECT OMISSION ADDITIONS SUBSTITUTION 

World1s 

Tallest 

Inhabited 

Structures 

Towering 

Landmark 

Looms 

Island 

Manhattan 

Empire State Building 

Chosen 

1955 

Seven 

Modern 

American 

Marvels 

Engineering 

Problems 
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CORRECT OMISSION ADDITIONS SUBSTITUTION 

Faced 

Overcome 

Construction 

Each 

Year (2) 

Two 

Million 

People 

Ride 

Seventy 

Elevator 

Elevators 

Reach 

Observation (2) 

Platforms 

Base 

^sy 

Midtown 

New York 

Tip 

Tower 

Rises 

Tall 

Run 
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CORRECT OMISSION ADDITIONS SUBSTITUTION 

Way 

Main 

Floor 

Top (2) 

Points 

Open 

Day (2) 

Until 

Midnight 

Every 

Clear 

Weather 

See (2) 

Thirty 

Fifty 

Miles 

Sometimes 

Possible 

Ships 

Motion 

Far 

Out 

Atlantic 
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CORRECT OMISSION ADDITIONS SUBSTITUTION 

Ocean 

Building (2) 

One (2) 

TOTAL 



APPENDIX C 

MAIN POINTS USED IN THE 

PRIMARY INFORMATION ANALYSIS 

YES NO 

The world's tallest inhabited structure is the 
Empire State Building 

It is one of the seven modern American marvels 
of engineering. 

Two million people ride its elevators per year. 

It has more than seventy elevators. 

One elevator cannot run from the main floor to 
observation points. 

It is open every day until midnight. 

With clear weather one can see from thirty to 
fifty miles. 

It is possible to see ships on the Atlantic Ocean. 
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APPENDIX D 

PASSAGE READ TO SUBJECTS 

One of the world's tallest inhabited structures and the tower

ing landmark that looms over the island of Manhattan is the Empire 

State Building. It was chosen in 1955 as one of the seven modern 

American marvels of engineering, because of the many problems faced 

and overcome in its construction. Each year about two million people 

ride one of its more than seventy elevators to reach the observation 

platforms of the building. From its base in busy midtown New York, 

to the top of its tower, the building rises so tall that one elevator 

cannot be run all the way from its main floor to its top observation 

points which are open all day long until midnight, every day of the 

year. With clear weather, one can see from thirty to fifty miles. 

Sometimes it is possible to see ships in motion far out on the Atlantic 

Ocean. (Klein and Klein, 1968, p. 191-192.) 

59 



REFERENCES 

Adams, J. R. Human Memory. New York: McGraw-Hill, 1967. 

Atkinson, R. C., and Shiffrin, R. M. Human memory: A proposed system 
and its control processes. In K. W. Spence and J. T. Spence 
(Eds.) The Psychology of Learning and Motivation: Advances in 
Research and Theory. New York: Academic Press, Vol. 2, 1968. 

Atkinson, R. C., and Wickens, T. D. Human memory and the concept of 
reinforcement. In Robert Glaser (Ed.) The Nature of Reinforce
ment. New York: Academic Press, 1971. 

Ausubel, D. P. Educational Psychology: A Cognitive View. New York: 
Holt, Rinehart and Winston, Inc., 1968. 

Bartlett, F. C. Remembering. Cambridge, England: Cambridge University 
Press, 1932. 

Bartlett, F. C. Thinking. New York: Basic Books, 1958. 

Bjork, R. A. Repetition and rehearsal mechanisms in models for short 
term memory. In D. A. Norman (Ed.) Models of Human Memory. 
New York: Academic Press, 1970. 

Bousfield, W. A. The occurrence of clustering in the recall of randomly 
arranged associates. Journal of Genetic Psychology, 1953, 49, 
229-240. 

Bower, G. H. Organization factors in memory. Cognitive Psychology, 
1970, 1, (1), 18-46. 

Bower, G. H., Clark, M. C., Lesgold, A. M., and Winzenz, D. 
Hierarchical retrieval schemes in recall of categorized word 
lists. Journal of Verbal Learning and Verbal Behavior, 1969, 
8, 322-343. 

Bruner, J. S., Goodnow, J. J., and Austin, G. A. A Study of Thinking. 
New York: Wiley, 1955. 

Buss, A. H., and Buss, E. The effect of verbal reinforcement combina
tions on conceptual learning. Journal of Experimental 
Psychology, 1956, 52, 283-287. 

60 



Cermak, L. Human Memory: Research and Theory. New York: The Ronald 
Press Co., 1972. 

Cohen, J. A coefficient of agreement for nominal scales. Educational 
and Psychological Measurement, 1960, 37-46. 

Ebel, R. L. Estimation of the reliability of ratings. Psychometrika, 
1951, 16, 407-424. 

Frase, L. T. Paragraph organization of written materials: The influ
ence of conceptual clustering upon the level and organization 
of recall. Journal of Educational Psychology, 1969, 60, 
394-401. 

Glass, G. V., Willson, V. L., and Gottman, J. M. Design and Analysis 
of Time-Series Experiments. Boulder, Colorado: Colorado 
Associated University Press, 1975. 

Hebb, D. 0. The Organization of Behavior: A Neuropsychological Theory. 
New York: John Wiley and Sons, Inc., 1949. 

Hilgard, E., and Bower, G. Theories of Learning. New Jersey: 
Prentice-Hall, Inc., 1975. 

Howe, M. J. Repeated presentation and recall of meaningful prose. 
Journal of Educational Psychology, 1970a, 61, (4), 305-309. 

Howe, M. J. Introduction to Human Memory. New York: Harper and Row, 
1970b. 

Kay, H. Learning and retaining verbal material. British Journal of 
Psychology, 1955, 44, 81-100. 

Klein, H. A., and Klein, M. C. Great Structures of the World. 
Cleveland, Ohio: The World Publishing Company, 1968, 191-192. 

Mandler, G. Organization and memory. In K. W. Spence and J. T. Spence 
(Eds.) The Psychology of Learning and Motivation: Advances in 
Research and Theory. New York: Academic Press, 1967, Vol. 1, 
328-372. 

Mandler, G. Free and constrained concept learning and subsequent 
recall. Journal of Verbal Learning and Verbal Behavior, 1968, 
7., 797-805. 

McGeoch, J. A. Forgetting and the law of disuse. Psychological Review, 
1932, 39, 352-370. 

Melton, A. W., and Martin, E. (Eds.) Coding Processes in Human Memory. 
New York: John Wiley and Sons, Inc., 1972. 



62 

Miller, G. A. The magical number seven, plus or minus two: some 
limits on our capacity for processing information. 
Psychological Review, 1956, _63, 81-97. 

Montague, W. Elaborating strategies in verbal learning and memory. 
In G. Bower, The Psychology of Learning and Motivation. 
New York: Academic Press, 1972. 

Myers, B. F., and McConkie, G. W. What is recalled after hearing a 
passage? Journal of Educational Psychology, 1973, _65, (1), 
109-117. 

Neisser, F. Cognitive Psychology. New York: Appleton Century 
Crofts, 1967. 

Norman, D. A. Memory and Attention. New York: John Wiley and Sons, 
Inc., 1969. 

Norman, D. A. Introduction: models of human memory. In D. A. Norman 
(Ed.) Models of Human Memory. New York: Academic Press, 
1970. 

Paivio, A. Imagery and Verbal Processes. New York: Holt, Rinehart 
and Winston, Inc., 1971. 

Peterson, L. R. Search and judgement in memory. In B. Kleinmuntz 
(Ed.) Concepts and the Structure of Memory. New York: John 
Wiley and Sons, Inc., 1967. 

Sabers, D. L., and Brown, D. R. Cohen's kappa and phi as measures of 
autocorrelation in repetition analysis. Paper presented at 
the Rocky Mountain Educational Research Association, Sixth 
Annual Convention, Las Cruces, New Mexico, November 1975. 

Saltz, E. The Cognitive Bases of Human Learning. Homewood, Illinois: 
Dorsey, 1971. 

Schultz, C. B., and DiVesta, F. J. Effects of passage orientation 
and note taking on the selection of clustering strategies and 
on recall of textual material. Journal of Educational 
Psychology, 1972, 62, (3), 244-252. 

Thorndike, E. L. Educational Psychology. New York: Teachers College 
Press, Columbia University, 1913. 

Tracy, D. B., Johnson, E. P., and Hohn, R. L. The effects of motiva
tion on reminiscence and forgetting. Paper presented at 3rd 
annual meeting of Rocky Mountain Educational Research Associa
tion, Tucson, Arizona, 1973. 



63 

Travers, R. M., VanWagenen, R. K., Haygood, D. H., and McCormick, M. 
Learning as a consequence of the learner's task involvement 
under different conditions of feedback. Journal of 
Educational Psychology, 1964, _55, (3), 167-173. 

Tulving, E. Subjective organization in free recall of unrelated words. 
Psychological Review, 1962, _69, 344-354. 

Wallace, J. Concept dominance, type of feedback and intensity of 
feedback as related to concept attainment. Journal of 
Educational Psychology, 1964, 55, 159-166. 


