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ABSTRACT 

Title of Thesis: The Effects of Operant Conditioning of Study Behavior 
Among Academically Deficient College Sophomores 

M. Douglas Reed, Doctor of Philosophy, 1970 

Thesis directed by: Thomas M. Magoon, Ph.D. 

Operant conditioning procedures were utilized to assure the 

successful surveying study behavior of four black academically deficient 

college sophomores. 

They were asked to watch and listen to a video-taped lecture 

on surveying: the reading aloud, in order, of all bold-faced headings 

and the first sentence under each heading throughout the assigned work 

increments. Typical college textbook material was used for greater 

relevance. The students were diagnosed by pre-experimental records and 

observation, as academically deficient and void of survey study behavior. 

The experiment was conducted in a room specially designed for video 

taping and recording the subjects' behavior. Trained student experimenters 

supervised the experiment from an adjacent room where the subjects' 

performance was observed by TV monitor and heard by earphones. 

The subjects sat at a desk which had on it a study light which 

they could see and a large clock, the face of which they could not see. 

On the clock face was a small light which was not visible to the subjects. 

Together with the subjects, the study light, synchronized with the clock 

and its light were videotaped from the room in which the experimenters 

were stationed through an opening in the wall. 



Two of the subjects (one male and one female) were randomly 

assigned to be reinforced and the other two were not reinforced. 

Reinforcement consisted of the study light coming on (under the control 

of the experimenters) when appropriate topic sentences were vocalized 

properly. The light remained on until inappropriate topic sentences 

were read (additions) or appropriate ones were skipped (omissions). 

When either occurred the study light was turned off until appropriate 

text material was read. Most of the time the light remained on, 

since appropriate behavior most often was emitted. The clock light 

was synchronized with the study light. 

Non-reinforced subjects did not know when their behavior was 

appropriate, since reinforcement (the study light) was withheld. 

Whenever they emitted appropriate behavior, however, the clock light 

was turned on for purposes of analysis. 

The experimenters tallied the numbers of surveying or acquisition 

omissions and additions by means of noting the time on the clock face 

when the light was on or off. Surveying time was tallied also. 

After surveying each of the 25 chapters comprised of 636 

appropriate topic sentences, the subjects were given mimeographed tests. 

These contained true statements incorporating all the topic sentences 

in that increment as well as others incorporating distracters, or 

inappropriate topic sentences. The tests measured the subjects' ability 

to discern and mark the appropriate material. 

Performances showed that as designed, the reinforced subjects 

Were under stimulus control of the study light. Reinforcement of 



surveying behavior following a lecture on the subject was more effective 

than a lecture without reinforcement. That is to say that the reinforced 

subjects, as hypothesized, made significantly fewer surveying omissions 

and performed better on the tests. There was little difference in 

surveying additions since few were made under either condition. Contrary 

to the hypotheses the time required for surveying was usually longer 

for the reinforced subjects since they were under stimulus control of 

the light. 

Student experimenters were demonstrated as capable supervisors 

of the experiment. Video-taping proved to be a highly reliable objective 

means of maintaining continuous records. 
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CHAPTER I 

INTRODUCTION 

It has become increasingly well established that operant techniques 

are effective in conditioning human behavior, and that various changes in 

behavior have been effected by utilizing different reinforcers and 

reinforcement schedules. 

Analysis of study problems in particular has indicated that the 

techniques of operant conditioning are effective in developing good 

study habits (Goldiamond, 1966; Fox, 1966). Fox found that the use of 

Robinson's (1962) Survey, Question, Read, Recite, Review (SQ3R) "is a 

system of study far superior to those commonly used by students" (p. 85). 

However, one of the major problems in teaching good study habits is 

procrastination. Students don't begin the study process, no matter how 

good that process might be when begun. Often, for this reason alone, 

initially inspiring lectures on how to study are ineffective. As Fox 

points out "although further analysis could probably improve on the 

Survey Q3R method it would be sufficient accomplishment to put this system 

into wide use" (p. 85). 

In light of these observations it is reasonable to assume that 

operant conditioning may be effective in developing facility in the use 

of the "Survey" technique of the SQ3R. Analysis of the operant regimen 

may reveal that reinforcement would bring survey behaviors under stimulus 

control. Fox said that "previous experience tells us that it is easy to 

establish surveying behavior" (p.88). 
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A question of concern at this point is whether operant treatment 

of survey behavior (vocal emission of appropriate topic sentences) is 

more effective than a lecture on survey behaviors with no reinforcement. 

Another question is that of implementing effective treatment since the 

costs of professional supervision of an operant regimen militate against 

extensive use. What is needed is an inexpensive treatment requiring as 

few professionals as possible, while effecting desirable changes in many 

students. 

Fox stated that his pilot study "left more to be desired" (p.89), 

and expressed the view that "improvements will be discovered only by more 

intensive and precise investigation of the behavior of a single student" 

(p.89). To solve the operant treatment problems, he further stated that 

"it will be necessary to develop means of obtaining more reliable measures 

of the students' adherence to schedules, actual time spent in the study 

room" (p. 89). 

This experiment, unlike his, was an attempt to demonstrate that 

operant conditioning of survey behavior, following a lecture on the subject, 

is more effective than a lecture on the subject with no reinforcement. 

It was assumed, based on the literature, that survey behaviors could be 

brought under stimulus control by reinforcement. Correspondingly, 

attention was centered on an intensive study of two students under each 

study condition with attempts to solve the limiting problems faced in 

Fox's pilot study. This experiment was more precise than his in that it 

obtained adequately reliable objective measures. 

Since lack of good surveying behavior concerns stimulus control, 

the specific problem or task was to have the study situation assume 



stimulus control over the student, in particular, by a study light, 

i.e., there should be a differential frequency of surveying behavior 
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in the presence of the study light which was not evident in the absence 

of the light. Iloth Goldiamond and Fox thought that any stimulus control 

(e.g., a study desk) should be subject to the student, that is, the 

student should decide when it would assume stimulus control. 

The desk used in the Goldiamond case study could be used only 

for reading and study, nothing else. Goldiamond did not present aversive 

stimuli when the subject used his desk for such purposes as daydreaming, 

sleeping, letterwriting, or light extracurricular reading, rather he left 

it up to the subject to know when he was doing this and to alter his 

behavior accordingly--to get away from the desk, or to desist. Fox 

also allowed the student to make a record of violations of the desired 

operant behavior. In fox's study there was also an aversive stimulus 

which occurred the next time the subject met with the experimenter--not 

until. 

As Fox noted, for a rigorous operant regimen this appeared 

problematic. At the early stages of the operant, students do not emit 

the desired behaviors readily. If they violate the requirements for good 

study in the absence of the experimenter without an aversive stimulus, it 

is not revealed to the experimenter until the next treatment session. 

Even at that time the behaviors are only self-reported and are therefore 

suspect. 

A further purpose of this experiment, then, was to bring under 

stimulus control specified desirable behaviors as well as to withhold 
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reinforcement for undesirable behaviors at the time emitted. Accordingly, 

two students were both reinforced and punished (i.e., reinforcement 

was withheld) immediately, while the other two students were neither 

reinforced nor punished. 

Selected Review of the Literature 

The last decade or so was a fruitful one for studies in operant 

conditioning and reinforcement techniques. The literature, though sparse 

before 1955, contains many studies which were done since then. 

Animal studies. The majority of the studies must be described 

as conditioning of animals in controlled laboratory situations. An 

excellent example is Cantania's (1968) work containing sixty articles, 

over fifty per cent of which were written since 194 7, and the content of 

which is almost entirely animal studies. Travers (1964) noted that "the 

nature of the bulk of the literature on reinforcement is indicated by 

the fact that our review has been appropriately named by our secretary 

'The Rat Book'" (p. 224). Other works containing valuable bibliographies 

or experimental findings are Ferster and Skinner (1957), Ayllon and 

Azrin (1968), Walker (1967), and Smith and Moore (1966). 

For the purposes of this present experiment, animal studies offer 

maximum derivatives in terms of operant procedures, rather than 

specifically relevant outcomes. It is surprising that more of the effort 

expended in animal studies has not been realized in studies with human 

learning. Kimble (196 7) and Hilgard and Marquis (1961) may be the 

outstanding exceptions. Especially useful are their examples of constructs 

and operational definitions of facets of operant conditioning such as 

acquisition stated in terms of probability. Skinner (1968) observed that 

"educational psychologists have long been devotees of research, but the 
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pattern of a laboratory science has not been closely followed" (p. 319). 

He referred to a lack in their experiments of corning to grips with "the 

behavior of the individual student in the act of learning" (p. 319). 

This experiment has grappled with this problem in that it is an extensive 

study of individuals in the act of learning one specific chained behavior 

(i.e., performances linked by common stimuli) called surveying. 

Reading studies. There is no lack in the literature for studies 

concerning reading. There are ample studies concerning studying itself. 

What is lacking are studies concerning operant conditioning of the study 

behavior of college students. There are many studies concerned with the 

reading development of children. Part of that literature is a group of 

studies concerning reinforcement techniques of children's reading 

development and behavior. Hauserrnan (1969) reviewed the literature 

concerning operant conditioning of children's reading, including 

"remedial programs and maturational vs. learning theory orientation" 

(pp. 3-11). It was demonstrated by her own study that operant techniques 

were effective in assuring "successful acquisition of an 80-word reading 

vocabulary for first and second graders predicted as· probable reading 

failures" (p. 55). 

Psychotherapy and .12..rograrnrned instruction. There is a good deal 

of literature related to operant treatment is psychotherapy (for example, 

Ban, 1964), and a greater amount having to do with the principles of 

programmed learning. Holland (1964) gives an excellent review of the 

literature on programmed learning. In that such studies often call for 

verbal and written responses on the part of the Ss as part of the regimen, 
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they would appear as valuable sources of learning, since related somewhat 

to the present experiment. On close examination, however, there are few 

valuable derivatives from those studies that are related to the present 

one. The major finding from such studies is that operant techniques are 

effective in controlling human verbal responses (Holland, 1964; Holz and 

Azrin, 1966). Holland (1966) points out that in his experience with 

teaching machines he observed that "students stop work when the material 

is so difficult that they make many errors. Furthermore, they become 

irritated, almost aggressive, when errors are made" (p. 78). These 

learnings were applied in the present study in that increments were 

designed to be small enough and easy enough to prevent such emotional 

factors, if possible. 

Conditioning human verbal responses. Holz and Azrin (1966), 

reviewed the literature concerning conditioning of human verbal response, 

from Greenspoon's pioneering study (of the reinforcing effect of two 

spoken sounds on the frequency of two responses) to 1965 (p. 797). They 

summarized, based on the literature, the ten problem areas for any operant 

conditioning experiment relating to human verbal response. They appear 

to be concise, and their work was quite helpful in the designing of the 

present experiment; therefore, they have been mentioned as follows: 

1. "Delimitation of the response class" (p. 797). 

2. "Thematic control" (p. 799). 

3. "Response units" (p. 800). 

4. "Operant level" (p. 800). 

5. "Duration of experimental sessions" (p. 802). 



7 

6. "Adequacy of the reinforcing stimulus" (p. 802). 

7. "Consistency of the reinforcing stimulus" (p. 803). 

8. "Immediacy of reinforcement" (p. 803). 

9. "Influence of the observer" (p. 804). 

10. "Mental causes" (p. 805). 

The present experiment was designed in such a way as to overcome 

the problems cited above, while incorporating the desirable facets of 

operant conditioning of human verbal response, as discussed by Holz and 

Azrin (1966). The areas where innovations have produced good remedies 

to bothersome problems are related to their items numbered 6-9 (see 

below Experimental Design, p. 23). 

Staats (1962) noted in keeping with 8 above that "reading learning 

should be studied in a procedure involving the immediate application of 

positive reinforcers for attending to and working at the acquisition of 

textual responses" (p. 844). 

Spielberger and others (1962) investigated the effects of awareness 

and attitude towards the reinforcement on the operant conditioning of 

verbal behavior. They fourid that "only ~s who were aware of correct 

contingency between the reinforcement and their own responses showed 

significant acquisition of the conditioned-response class" (p. 120). 

Further, they observed that "the performance of aware ~s was specific to 

the pronoun or pronouns for which they were aware of a correct contingency 

and was strongly related to the Ss' attitudes toward the reinforcement. 

There was no evidence that unaware ~s learned" (p. 120). These findings 

were incorporated into the design of the present experiment, allowing for 



reinforced Ss to know the contingency, but not the non-reinforced Ss. 

Bendig (1951) used college students as ~s to investigate the 

selection pattern of answers to multiple choice tests. He found that 

"the effect of reinforcement is to increase variability", and that 
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"the greater the number of reinforcEments the greater will be the 

variability of response" (p. 107). Additionally, Marx and Bunch (1951), 

discovered that "errors made several trials previously tended to be 

repeated more frequently following the occurrence of even a completely 

new reinforced response, as a function of their closeness in stimulus 

presentation steps to the reinforcement" (p. 104). In light of the 

complexities of the awareness of correct choices, the ~sin the present 

study were not aware of the outcome of their responses--either right or 

wrong. 

In various studies, Buss (1955), Curry (1960), and Meyer and 

Seidman (1960), employed conceptual verbal learning tasks using both 

adults and children as Ss. Their findings were confirmed by Spence 

(1964, 1966). Spence and Segner (1967), demonstrated that "under 

instructional conditions in which the reinforcement procedures are not 

explained, a verbal reinforcement conbination in which correct responses 

are followed by 'right' produces poorer performance on a two-alternative 

discrimination task than a 'wrong' or 'right-wrong' combination" (p. 29). 

These findings indicate that c proper understanding on the part 

of the Ss of reinforcement procedures is vital; therefore, this was done 

in the present experiment. 



Studies related to motivation and aversive stimuli. In other 

studies, Brackbill and O'Hara (1958) found that children were less 

motivated to obtain material rewards than they were to escape 

punishment (p. 751). No tangible rewards were given to §_sin the 

present experiment, while an aversive stimulus was applied when 

in appropriate behavior was emitted. 

9 

Canon (1967), using elementary school students found that 

performance in terms of task completion time and errors, indicated that 

"prior social isolation did increase susceptibility to the disruptive 

effects of the social distractor but not to the impersonal distractor'' 

(p. 589). This led him to think that "the degree to which task­

irrelevant auditory stimuli will interfere with performance is in part 

dependent upon an interaction between the motivational state of the 

organism and the nature of the distractor stimulus" (p. 589). 

Distracters were kept to a minimum in the present experiment, 

and those few were all impersonal, for example, an opening through which 

video-taping was done. 

Another possible effect upon performance was discovered by 

Ferster and others (1962), who considered the patient's recognition 

of the results of his efforts at self-control to be the main reinforcer 

for their continued application. Successfully following instructions 

provided by the therapist or by the patient himself may also have 

reinforcing value. 

It may be that the subjects' attempts to please the experimenters 

in the present experiment was a reinforcer although not designed to be. 
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Its conditioned reinforcement, if applicable, would certainly have done 

no harm to the design. 

With all the effort expended (as revealed in the literature) to 

emphasize positive reinforcement, it was surprising to find, as did Jones 

(1968), the number of successful studies using aversive stimuli, 

especially with self-destructive patients. Although not applicable in 

the present experiment as used in most of these studies, a mild aversive 

stimulus was both warranted and used. 

More useful works have appeared which explain operant techniques 

clearly, such as Reynolds (1968) and Barlow (1968). Although they 

contain no experimental findings, they are excellent reminders of 

procedures necessary for operant conditioning. Unfortunately, these 

works as some others in their prefatory remarks are somewhat overly 

defensive of the misunderstanding of operant techniques. 

There are examples in the literature of experimental designs 

incorporating audio-visual apparatus such as Bijou and Baer (1966), Flanagan 

and others (1958), and Rheingold and others (1965). The latter refers to 

an experiment which utilized a control lever, a TV camera, a projector, 

earphones, and a window for observation. The apparatus and design used 

in the present experiment seem innovative and useful for possible 

replication, 

By far the most useful source was that of Ulrich and others (1966). 

In addition to two quite relevant works by Goldiamond (1966) and Fox 

(1966), it contains many articles on human operant behavior. Some of the 
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limitations of the studies by Goldiamond and Fox mentioned previously 

should not detract from their value as operant condi.tionfr1g of human 

behavior. Although somewhat limited in design and rigor, it must be 

agreed with Ulrich and others (1966) that "Fox's careful and complete 

analysi.s of the behavioral repertoire known as 'study habits' should 

be as welcome as a fresh spring breeze, both to the teacher who tries 

to advise on 'study habits' and to the student who must actually use 

them" (p. -4) I • Ulrich and others (1966) felt that the main contribution 

of Fox's study is "its attention to bringing the initiation of study 

behavior under stimulus control, since such initiation is obviously 

pre-requisite to study" (p. 74). 

This present experiment was designed to utilize many of the 

findings of Fox (1966) and Goldiamond (1966), yet do a more intensive 

study of a few students in the act of learning specified survey 

behavior. It was hoped that this limited beginning facet of the more 

complex group of behaviors in study habits could be brought under 

stimulus control of a study light on a study desk. 

The findings of Fox (1966) and Goldiamond (1966) seem to indicate 

that the goals set for the present experiment were realistic and quite 

feasible. As Skinner (1968) points out, enough in experiments has 

already been done to "justify the prediction that what is now learned 

by the average college student will someday be learned in half the time 

•
7ith half the effort" (p. 319) • 

I' 

'' I' 
I ,, 

1· 
' I 
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Focus of the Study 

This experiment was based on the rationale that a lecture on 

surveying behavior, followed by operant conditioning of that behavior, 

is more effective than the lecture with no reinforcement. If this is 

true, then successful acquisition of survey behavior, by students 

diagnosed as void of survey behavior, is basically a problem of stimulus 

control and reinforcement. 

The three specific aims of the experiment were as follows: 

1. to investigate the efficacy of reinforcement following a 

lecture versus a lecture only. 

2. to devise a procedure for surveying college textbook material 

in such a way that surveying could be brought under stimulus 

control. 

3. to accomplish the experiment at minimal professional expense 

while allowing for intensive study of the Ss involved. 

Definition of Terms 

Since many terms were used specifically during the experiment, they 

should be defined clearly. 

Experimental learning conditions are two: 

R has been defined as the learning condition in which reinforcement (a 

study light) was employed; 

NR has been defined as the learning condition in which no reinforcement 

was employed. 

Surveying has been defined operationally as the ~'s emission of correct 

vocal response, namely, the 636 topic sentences, upon presentation of the 

work increments or chapters. 
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~urveyin& errors have been defined as either omissions of any of the 636 

appropriate topic sentences or additions of any inappropriate vocal 

responses (called, for sake of convenience, inappropriate topic sentences). 

! 0 PiE_ sentences have been defined as the printed words within the 25 work 

increments, or chapters, which constitute all the bold-faced headings 

and the first sentence under each of the bold-faced headings. 

~quisition trials have been defined as vocal responses by the ~s which 

they considered to be the reading aloud of an appropriate topic sentence. 

Acq · · - uisition errors have been defined as vocal responses which do not 

constitute appropriate topic sentences. For tabulation purposes, they 

have been defined further to include omissions of appropriate topic 

sentences. 

Limitations of the Study 

This experiment was an attempt to bring survey behavior under 

st· imulus control by use of an operant conditioning treatment. It was 

understood that the Ss' study behavior would not change drastically and 

that his grades would not climb dramatically. It was assumed that this 

experiment was only one step toward development of an extremely complicated 

chained performance called good study habits. It was assumed further 

that unless the first step--a precise one,--could be brought under 

st· h h imulus control the other facets would not be, int at t ey are less 
' 

clearly structured. 

It was realized, too, that the tests used in the experiment were 

measuring not great depth of comprehension, but rather recall ability. 

It Would be undesirable, obviously, to build any study system based 

,, ,: 
i: 
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primarily only upon recall or short ,-;1nge retention, and this was not 

the intent of this experiment. 



CHAPTER II 

METHOD 

Subjects 

The subjects (0 in the experiment were four sophomore students 

at Central V irginia Community College, Lynchburg, Virginia. All were 

Negroes: 
two female and two male. The two females had cumulative grade 

Point averages (G.P.A.) of 1.240. One male's G.P.A. was 1.789, while the 

0th
er, returning from academic suspension, had only a .63 G.P.A. All 

four had been on academic probation for at least one previous quarter for 

falling below a 1.50 level. 

The Ss graduated from the same local high school. Their American 

College Test (ACT) composite scores were 3%, 11%, 16%, and 34%. Interes­

tingly, the§_ with the 34%, the highest, had the lowest G.P.A. 

Before the experiment began, the four subjects were personally 

asked if they would care to participate in an experiment in reading and 

st
Udy development. They were actually selected from a total of six who 

Were screened by questioning in order to avoid experimental attrition, 

s· 
lnce that would have been harmful to the experiment as designed. It 

Was e:xplained that those who were to be selected needed to be willing 

to e" · h ' t d b h · 4 pend a great deal of effort toward improving t eir s u y e avior; 

aucl, in turn, these four were selected since (in addition to their having 

met all other criteria) they expressed that they felt the experiment 

15 
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would accomplish some valuable part of that objective. It was found 

that these four did have sufficient time for the experiment. Finally, 

these four enthusiastically agreed to participate. 

Subsequently, though still pre-experimentally, they were asked 

to study a chapter in the book in preparation for testing on that chapter, 

and they were asked to study in the experimental room for 30 minutes, 

during which time they were video-taped. They were told to study as they 

normally would. An analysis of their study behavior revealed no behavior 

remotely resembling the scanning or surveying procedure described below. 

The Ss opened the book to the appropriate chapter and, apparently without 

regard to the time or length of the work unit, simply started reading 

the first sentence, continuing through the work unit until time was called. 

None demonstrated surveying or scanning behavior. 

Another similarity was that of financial deprivation. The Ss 

worked to supplement their families' income, or to provide money needed 

for college expenses. Thus, they had the factor of reduced study time. 

Experimenters 

There were three experimenters (!s) utilized in the experiment. 

One was the principal investigator; the other two were two undergraduate 

students: one female sophomore, and one male freshman. The two student 

Es were trained to employ the same procedures as the principal 

investigator. The principal investigator supervised primarily, while the 

two student Es carried out the experimental sessions. Occasionally, for 

smoother scheduling of sessions the principal investigator ran an 

experimental session. 
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The two student Es each averaged about 50% of the sessions. There 

was a planned but unsystematic schedule of sessions, and both Es 

supervised both reinforced and non-reinforced Ss. 

The Es were tested for consistency of performance, and the 

interjudgment reliability was very high. This was accomplished partly 

by a technique of marking the appropriate topic sentences to be read, 

and partly by extensive practice with them by the principal investigator. 

The knowledge obtained from a pilot study helped the ~s predict where 

and what type of problems would occur. These situations were practiced 

so that the Es performed consistently in the same manner. 

The two student Es were employed by the college for the experiment 

as part of a student help program. In addition, they were enrolled in a 

seminar-type course for credit. Part of the task for that course was to 

become familiar with behavior principles and operant conditioning. Their 

mastery of certain basic principles of operant conditioning made them an 

asset not only in the technical manipulation of the fs in the experimental 

room, but in the overall success of the sessions, especially in questionable 

situations in the absence of the principal investigator. 

Apparatus and Physical Environment 

The experiment was conducted in a specially designed room at Central 

Virginia Community College. An office was converted by removing one wall 

and replacing it with an opaque screen through which video-taping was done. 

Figure 1 is a pictorial description of the experimental room. 

The experimental room, designed by the principal investigator, 

was free from as many distracters as possible. The Ss entered the room by a 
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FIGURE 1. Diagram of the Experimental Room, 



19 

om a typical hallway in one of the instructional buildings at the door fr . 

college, and during the sessions the Ss sat at a study desk. 
On the desk 

t e face of which was only visible to the TV camera. Also, on was a clock, h 

the desk was a study lamp which turned on to reinforce the two Ss who were 

to be reinforced 
' 

and turned off for the entire session for those who were 

A light on the cloc was sync ronize with the study not to be rei·nforced. k h . d 

light ' and it was used to indicate appropriate behavior during the 

sessions. Being in a small box attached to the clock directly above the 

, e light also was visible only tote camera, not to the Ss. dial face th h TV 

Figure 2 is a representation of this setting. 

A divider screen separated the experimental room from another room 

where h t e technical apparatus was located. Located in this separate room 

were th T h TV . e V camera, which recorded the sessions; t e monitor, used by 

the Es . - to view the session proceedings in the experimental room; and a 

statio · · hf h n, including a chair, earphones, and a remote switc or t e lights 

on the 1 · h cock and on the desk, where the !S sat to supervise t e sessions. 

For the experiment, two books were used: Study-Reading College 

~tbooks (Christ, 1967) and _!Etroduction !£_~ychology (Hilgard, 1967). 

itionally, 25 mimeographed tests with varying numbers of questions were Add· · 

Utilized. 

The text selections chosen for the experiment were similar to those 

used in typical freshman or sophomore courses. Within the material chosen 

as the required work, increments were a total of 636 phrases or sentences, 

referred to as Each chapter contained varying numbers of 
topic sentences. 

ic sentences which were designated as the appropriate ones to be read top· 

during the experiment. 

1 .. 
11 
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The test questions covering each work increment were designed to 

measure the retention of the ideas contained in the topic sentences. They 

were biased so that omissions or additions in reading would cause poorer 

scores. It was hypothesized that the Ss would do better on the tests if 

they made fewer errors in reading the appropriate topic sentences. 

Procedure 

General schedule. The Ss independently surveyed, at one sitting 

in the experimental room, the fifteen chapters from Study-Reading College 

Textbooks. After surveying each chapter, a short test was taken to 

measure the effectiveness of the surveying behavior. Then in subsequent 

sessions, each~ was required to survey the first ten chapters from 

Introduction to Psychology, 4th edition. Upon surveying each chapter, one 

at a time, he left the room to pursue his normal routine. Approximately 

twenty-four hours later, according to schedule, he returned to the 

experimental room. A test was administered to measure the effectiveness 

of the previous day's surveying behavior. The test complete, the~ would 

survey the next chapter. This procedure was followed until all ten chapters 

were surveyed and tested. The total time required for surveying all the 

twenty-five chapters varied from~ to~ but each had eleven experimental 

sessions for surveying: one session for the fifteen short chapters from 

Study-Reading College Textbooks (both surveying and testing); and ten 

sessions for the ten chapters from Introduction to Psychology, 4th edition. 

The test on chapter ten, occurring twenty-four hours after the surveying of 

chapter ten, did not constitute a surveying session. It was hypothesized 

that operant conditioning should be effective in developing facility in the 

,, 
' ' ,, 
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use of surveying techniques; that reinforcement would bring survey 

behaviors under stimulus control. 

Independent Variables. The following two experimental surveying 

conditions served as the independent variables: (1) Condition !_. In 

this condition the two Ss chosen at random to be reinforced received 

reinforcement (i.e., the study light was turned on and remained on) 

when proper behavior was emitted; (2: Condition NR. In this condition 

the two _§_s chosen at random to receive no reinforcement did not receive 

reinforcement (i.e., the study light: remained off) although they were 

emitting desired survey behavior. It was hypothesized that condition 

R would increase the frequency of apnropriate surveying more than would NR. 

Dependent Variables. TI1e following four factors served as the 

dependent variables: (1) errors of omission during acquisition trials 

1-636, namely, not reading correct topic sentences; (2) errors of addition 

during acquisition trials 1-636, namely, reading inappropriate topic 

sentences; (3) test responses (corrected for guessing) on the 25 tests 

taken; and (4) time required to complete the surveying of the 25 chapters. 

Data were collected for each J~ individually in his respective 

learning condition (either R or NE), and for sake of comparability have 

been transformed into percentages. 

Although not statistically analyzed, data are shown (see Tables 

18 and 19) representing the ratio of appropriate surveying time to 

total surveying time. 

Since an error or omission (nut reading an appropriate topic sentence) 

required no time, it was possible to record that 100% of the actual time 

spent surveying was spent emitting appropriate behavior. Analysis of the 

,,,:· 
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total b num er of topic sentences read compared to the total number required 

was a more realistic measure of the appropriateness of the survey behavior. 

That measure was chosen as one of the dependent variables, rather than the 

Proport· f ion o the sessions during which desired behavior was emitted. 

Experimental Design 

Reese (1966) outlined and described a "behavioral model for learning" 

(p. 49). This model has been utilized due to its soundness and workability. 

Ber model was altered, however, where current procedures militated against 

its usefulness. The following ten subpoints, adapted from Reese's model, 

constitute the design of this present experiment. 

1. Specify the final performance, that is, identify the terminal 

behavior. 

A chained performance emitting survey behaviors was established as 

the terminal behavior. The subject matter of this terminal survey behavior 

i,,as th e topic sentences in the twenty-five chapters from the two books 

menti d d Ph · 1 one under the above section entitled Apparatus an ys1ca 

Env· ironment, page 17. In the case of these terminal subject matter usages, 

the re · d · 11 quirement was that the student must read alou systemat1ca y all 

bold-faced headings and the first sentences in the reading assignments of 

the t 
reatment material mentioned above. 

2 • How is the terminal behavior.!£ be measured? ---------
By video-taping the subject through the screen's opening into the 

experimental study room, the !S were able to observe by the TV monitor 

and he b f h k · crements Continual ar Y the earphones the survey o t e wor in • 

observ . 
ation was recorded by videotape. 

,I 

i. 
' 
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Whether the subject had completed all required reading for the 

experimental treatment was determined from previous survey performances 

in the experimental study room. The video taped record of the clock in 

the experimental room was analyzed to measure the number of minutes of 

appropriate surveying behavior during the eleven sessions. Beginning 

time was subtracted from the ending time to obtain these data. A record 

of acquisition errors also was tallied by the .§_s. The light on the clock 

was turned on by the .§_s whenever appropriate survey behavior was emitted. 

In the case of the reinforced .§_s (condition R), whenever the 

appropriate surveying behavior was emitted, the study light on the desk was 

turned on by the.§_ from a remote switch at the E station in an adjoining 

room. The study light was synchronized with the light on the clock in the 

case of the reinforced .§_s; therefore, when the study light came on, the 

light on the clock came on also. The video tape recorded both lights under 

condition R. The tapes were analyzed later for the number of times survey 

errors occurred during acquisition trials 1-636. 

Under condition NR, the study light did not come on when the 

appropriate survey behavior was emitted, but the light on the clock did. 

This prevented the NR .§_s from knowing when their behavior was appropriate, 

yet allowed accurate recording of that behavior. Appropriate behavior was 

clearly signalled by the clock light; and, by use of the video tapes, was 

analyzed by reading the beginning and ending times. The exact time of each 

appropriate emission of survey behavior was also discerned. 

3. Determine the operant level or current baseline. 

The subject's current operant level was measured by observing 
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performances emitted in the experimental study room before treatment 

started. He was observed by monitored video tape for one hour. This 

baseline session was analyzed for the number and duration of emitted 

behaviors considered to be desirable, especially in comparison with the 

terminal behaviors. 

The analysis of pre-treatment behaviors of the student disclosed the 

number and intensity of incompatible or non-helpful activities, such as 

underlining and copious note-taking. Surveying behavior was tabulated 

with notations of frequency and duration. The analysis showed, however, 

that the Ss emitted no behavior that was similar to the survey behavior 

considered appropriate. The Ss were asked to study a specific chapter in 

a textbook in preparation for a test over that material. They were asked 

to study as they normally would. Without exception, the ~s opened the 

book to the appropriate chapter and began reading at its beginning until 

time was called. At no time did any of the Ss look ahead to see how many 

pages were in the work unit, or what the content of the chapter revealed 

in terms of type-face, charts, or formulas. The Ss's baselines were 

identical in terms of uniform lack of appropriate survey behavior. 

Since all four ~shad virtually identical baseline survey behavior 

(with no appropriate emissions), they were chosen by a stratified random 

procedure to be reinforced or non-reinforced, that is, one male and one 

female were chosen by the toss of a coin. These were reinforced, and 

the other two Ss were assigned to condition NR. This assignment to groups 

was done after all Ss had viewed the video taped recording demonstration 

of the survey behavior which was considered appropriate. 
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Before beginning the surveying of each of the work increments, 

some modeling was accomplished. The principal investigator gave a lecture 

on surveying which was video taped in the experimental room at the study 

desk (see Appendix C). After giving a basic lecture discussing the 

topic sentences which should be read aloud, and in what order, the 

principal investigator modeled surveying behavior by actually surveying 

a chapter in a textbook. After this modeling, the principal investigator 

told the Is that they would be tested over the material they were to read 

during the experiment and that it was important to do it right since it 

would help their score. Then he summarized what content constituted 

appropriate topic sentences to be read aloud. The Ss were instructed on 

the taped lecture what not to read as well as what to read. Another 

summary followed as the approximately 12-minute lecture was terminated. 

Independently, each of the four Is was required to view (by video 

tape playback through a TV monitor) the lecture by the principal investi­

gator. The book that was used for modeling was opened for them to the 

appropriate page and they were instructed, on the tape, to turn the pages 

and read silently, as the principal investigator read aloud, the appropriate 

topic sentences. After the lecture had been viewed by the Is, the 

principal investigator queried each concerning the tape. They were asked 

to state in their own words what they were to do in order to do proper 

surveying. Without exception, each I stated precisely what the appropriate 

topic sentences were, what constituted inappropriate topic sentences, and 

that they should read aloud, stating when they thought they were through 

by saying that they were ready to take the test over that material. After 



sunnnarizing in their own words what they were to do, the principal 

investigator was convinced that each S knew what was expected of him. 
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After setting up a schedule for surveying the fifteen chapters in 

Study-Reading College Textbooks, each~ left. After interviewing all 

the ~s, the principal investigator tossed a coin to determine which two 

Ss would be assigned to R (to receive reinforcement). After one boy 

and one girl were selected to R by the coin tosses, the other two Ss 

were assigned to NR (not to receive reinforcement). 

When the S came to the first session as previously arranged, he 

was reminded only to do what he had been instructed to do on the tape. 

He was told, further, where the tests were located and where to put 

them when finished. 

The first Son the schedule was the NR female, and the second one 

was the NR male. The third Son the schedule was the R female, and the 

fourth S was the R male. 

The two R Ss were instructed prior to beginning their first work 

increment about the mechanics of reinforcement. They were told, as were 

the other two ~s (the NR ~s), to do what they were told to do on the tape. 

Unlike the NR ~s, the R Ss were told that when they surveyed in the 

appropriate manner the study light on the desk would come on, signifying 

that they were doing is just right--that they were doing a good job. They 

also were told that if they omitted a proper topic sentence, or read an 

inappropriate topic sentence that they would not receive reinforcement 

(either the study light would not come on, or would go off if it had 

already been on). Both R Ss were asked to state in their own words what 
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it meant when the study light came on or went off. 

Of course 
' 

to have a modified control, the two NR ls were told 

llng concerning reinforcement. The desk or study light was not turned notl · 

t eir appropriate performance. 
on during NR, so i·t was not i'ndi'cati·ve of h · · 

The NR Ss were allowed to proceed through each session without regard to 

r t eir behavior was appropriate. The .clock light, under control Whethe h . 

of the !s, came on for the NR ls whenever they emitted the desired 

behavior b , ut the ls did not know it, The clock light was used for 

measurement when comparing the behavior of the NR Ss with that of the 

R Ss - . The !s knew which Ss were in Rand NR. 

4. Structure a favorable situatio_E., 

The situation for development of the desired operant behavior was 

an e xperimental study room (described above in Figures 1 and 2, and 

under A pparatus and Physical Environment on page 17) under control of the 

expe . rimenter. The room was well-lighted, with a study desk and a desk 
'i1 

light. 

One possible distracter was an opening in the divider screen through 

Which video taping and direct observation was done, This opening was 

located across the room from the ls· Another possible distracter was the 

clock sitting on the study desk in front and to the right of the ls, A 

micro h f 1 b Pone was located in the clock and therefore was use u, ut not 

,,' yi'. 
1 I 1t 
i:'' ., ,,,, .'''i 
,,,, Ji 
!' 

Visually distracting. 
It was readily apparent that the ls were aware of the experimental 

nature of t tudy As the sessions 
the situation under which they were 

O
s · 

continued, however, they seemed quite matter of fact as they entered, took 
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the test, and surveyed the next work unit. Although the study situation 

was atypical for the §_s, they all adjusted well. No one S was affected 

more unfavorably than another. 

It occurred to the Es that the audio playback indicated a possibly 

distracting level of noise from the hallway (outside the door to the study 

room) as students walked by from classes, but the audio technician explained 

that a sensitive microphone picks up more general noise than the human ear. 

The Es asked the Ss if they noticed any particular distraction only to find 

that, if anything, the experimental room was too quiet (i.e., there was no 

soul music playing on a radio). 

Actually, the experimental room seemed to be a favorable situation 

as it was structured to be. 

5. Discriminative stimuli for appropriate behavior: condition R. 

These chained performances constitute the operant--

OCCASION (Sd) 

a. Presence in the 
study room at 
appropriate time. 

b. Book open to 
appropriate place: 
sight of first 
page of work 
increment. 

PERFORMANCE 

Sitting at desk with 
book open to suitable 
place. 

Survey of SQ3R: 

(1) Turning pages of 
work increment, as 
required. 

(2) Saying aloud the 
words that constitute 
the bold-type 
subheadings. 

(3) Reading aloud the 

REINFORCER (Sr) 

Sight of first 
page of work 
increment. 

Sight of headings 
and desk light comes 
on (signifying that 
reinforcement is 
being applied). 

first sentence follow­
ing the subheading title. 
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Of course, under condition NR the Ss were not reinforced, but when 

appropriate survey performances were emitted the clock light was turned 

on for 1 
a ater tabulation of correct behavior. 

6. Remove opportunity for incompatible behavior. 

This was accomplished to a great extent since there were few 

dis tractors in the experimental study room. When incompatible behavior 

Was emitted , the study light, used to signify reinforcement, did not 

c.orne 
on, or if already on (which was more typical) was turned off. 

This was 
a modified aversive stimulus in that the termination of 

non-re· f 
in °rcement increased the frequency of appropriate behavior. 

If the subject began to stare at the book, yet was not reading, 

the light d. d i not come on, indicating that continuation of that 

behav· 
ior prevented reinforcement. The major incompatible behavior that 

oc.curr d 
e Was an attempt to read inappropriate topic sentences or omit 

approp · 
riate ones. An aversive stimulus reduced the opportunity for 

incompa . 
tible behavior in that the desk light was not turned on when 

Undes· 
irable behavior was emitted. 

7. 

a. 

Establish motivation. 

Locate reinforcers: Events which increase the frequency of 

the performance they follow. 

The study light, which came on when appropriate behavior was 

emitted 
'was the reinforcer. It was the reinforcement, in that it followed 

In this study, it is said that the R Ss were 
the 

appropriate performance. 

under . h 
stimulus control of the light. Further, the light waste 

:teinf h 1 h arcing stimulus in that it set the occasion on which t e ig t might 

~ lit. The · 1·ng on was also the reinforcement, in study light remain 
that it · It was most followed the performance of appropriate surveying. 

1'"' 
1'',l 

I I' 

1,:• 
(.,, 
11 
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t e experimental condition that the study light was on. typical of h 

b. Deprive, if necessary. 

Under experimental control, when improper behaviors were 

was turne o , in icating that positive reinforcement emitted, the li"ght d ff d 

Was not possible. This withholding of positive reinforcement was a 

i ied aversive stimulus, as mentioned above. This withholding altered mod"f• 

the f requency f . b h . o surveying e avior. 
Occasional whispered exclamations 

picked up by the audio recorder such as "Damn", and "Now what the were . 

i 1 do wrong!" when a f was surveying rapidly and when he hell d"d 

in omitting a topic sen ence. apparently became careless · · · · t 

Shape the desired behavior (condition! only). 

This aspect of the model required the experimenter to reinforce 

8. 

successive approximations of the final performance, raise the criterion 

for r . einforcement gradually, and present reinforcement immediately, 

1..ngent upon the behavior. The subjects at first were reinforced for cont. 

coming t 0 
the experimental study room, sitting at the study desk, and 

t e text material open before them. having h 

After one of these trial sessions, the final performance behaviors 

constitut· ( d" 1 d h f" ing the first phase of the Survey i.e., rea ing a ou t e irst 

type) the light came on, signifying reinforcement. As the bold-faced 

desired b ehavior was continued (Le., reading aloud, in order, the bold-

eadings and the first sentence under each heading) the light faced h 

remained on. th S s id tl th At the completion of a work increment, e _ a rn e 
Before going on to the next 

tvas ready to take the test over that chapter. 

increment in the material to be studied, the light went out and the Work . 

.§_ Was required to take an objective test covering the last work increment. 

was a short chapter (Chapter One) in 
The initial work increment 

Std ~uv-Readin~ ~ College Jextbook~-
It had only six topic sentences. The 

I, 
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next fifteen chapters increased slightly in content difficulty, although 

the number of topic sentences varied, and did not necessarily increase 

in difficulty. For the fifteen work increments in Study-Reading College 

Textbooks, the Ss were allowed to take the test covering the topic 

sentences immediately upon completion of the survey. The tests were 

turned face down, in order, next to the desk. When a chapter was 

completed, the S announced that he was ready to take the test. Then he 

closed the book, pushed it aside, and took the test (from the stack next 

to the desk) and completed it. Then he said, "I am ready for chapter 

He would re-open the book and begin surveying the next chapter. This 

continued for the fifteen chapters. It was explained to the ~s, after 

surveying the first book, that the next book (Introduction!£_ Psychology, 

4th edition) would have longer chapters and that each test would not be 

taken for 24 hours after the chapter had been surveyed. In this 

way, the criterion for reinforcement was raised. 

The Ss came to the experimental room on a scheduled basis for ten 

separate sessions to survey the second book. After surveying Chapter One 

in the second book, the ~s announced that they were through with that 

chapter and left the room. When next scheduled to return, approximately 

24 hours later, the Is took the test covering the previous chapter 

surveyed and then began to survey the next chapter until all ten chapters 

were surveyed and tested. 

" 

This series of chapters was begun on a Monday; therefore, the test 

covering the chapter surveyed on Friday (Chapter Five) was not taken until 

Monday. The same thing occurred with Chapter Ten. Instead of the normal 
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24 hour time out between surveying and testing these two chapters were 

taken after 72 hours, making them more difficult. 

Further, in keeping with the operant model, reinforcement was 

applied immediately in that the study light was turned on by the Es 

when the appropriate behavior was emitted. 

This experimental design hypothesized that a lecture on survey 

behavior, after modeling, followed by reinforcement would be more 

efficacious than a lecture on survey behavior, after modeling, without 

reinforcement. This basic hypothesis was to be investigated by 

considering the following: 

(1) Surveying behavior could be brought under stimulus control 

by use of the desk light. 

(2) The reinforced Ss would emit more desirable survey behaviors 

than would non-reinforced .§_s, in that the R Ss would omit fewer appropriate 

topic sentences, and would read fewer inappropriate topic sentences. 

(3) The reinforced .§_s would do better on the tests covering 

chapters surveyed than would the non-reinforced .§_s, that is, R .§_s would 

(a) mark as correct topic sentence ideas more keyed responses on the tests 

and (b) mark fewer incorrect responses. 

9. Utilize stimulus control. 

At first, it was thought that the R Ss should take less time to 

survey the required work increments than would the NR Ss. After the 

first session, however, it became readily apparent that it was virtually 
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impossible for the R .§_s to take less time to survey. Quite the contrary, 

it would almost inevitably require more time. Since the NR Ss were not 

under stimulus control, their acquisition errors, though noted, were less 

costly in terms of time. Errors of omission reduced the total time 

required for the NR Ss to survey a work increment. The R .§_s, on the 

other hand, were under stimulus control. When they omitted a topic sentence, 

the light went off. So they stopped reading momentarily, went back to 

the last known appropriate topic sentence, and tried again--all of which 

required time. Since errors of both omissions and additions cost the 

R Ss time (they had to go back and try again), they almost inevitably took 

longer to survey a work unit than did the NR Ss. 

10. Keep continuous objective records. 

It has been alluded to that video taping was utilized during the 

experiment. The sessions to determine the baseline of each S were recorded. 

The lecture by the principal investigator was recorded, as well as all 

eleven experimental sessions. These video tape recordings were kept 

throughout the entire experiment. The baseline tapes and the experimental 

sessions were later analyzed for purposes of statistical comparison. 

The clock on the study desk was utilized to determine the times that 

were important, namely, beginning and ending times. The audio portion of 

the video tape recordings were analyzed to determine acquisition errors, 

both omissions and additions. 

The mimeographed tests covering the twenty-five work increments were 

retained as they were completed by the Ss. They were scored by the Es to 

determine the number of correct and incorrect responses marked. 



CHAPTER III 

RESULTS 

The results of the experiment are presented in four sections. 

Section one is a comparison of error percentages of acquisition omissions 

under two learning conditions during surveying. Section two is a 

comparison of error percentages of acquisition additions under two 

learning conditions during surveying. The third section is a comparison 

of test score percentages under two learning conditions after surveying. 

The fourth section is a comparison of surveying time under two learning 

conditions. 

The experimental design chosen to investigate these data was the 

single-factor analysis of variance using repeated measures (Winer, 1962). 

The extensive design compared each of the two ~sunder learning condition 

R, with each of the two Ss under learning condition NR. 

Acquisition Omissions 

Acquisition omissions have been defined in the broader sense as 

acquisition errors, but more specifically as omissions of appropriate 

topic sentences during surveying. In each chapter surveyed there were 

different numbers of appropriate topic sentences. Omissions were any 

failures to vocalize such topic sentences in the proper sequence. 

Every occurrence of an omission from its proper sequence was tallied. 

R Ss might have omitted a sentence, returned to the appropriate sentence 

35 
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preceding the omission, then omitted again the same sentence previously 

omitted. In such a case two omissions would be tallied, yet only one 

topic sentence was omitted. 

The number of omissions was divided by the total number of appro­

priate topic sentences in that chapter, producing a percentage which 

was used for statistical comparison. RSl was compared to NRSl 

(Comparison A) and also to NRS2 (Comparison B). RS2 was compared to 

NRSl (Comparison C) and to NRS2 (Comparison D). 

Table 17 presents a summary of the 4 statistical comparisons for 

each of the 4 dependent variables, totalling 32 analyses. 

As each dependent variable is discussed, the results of each 

comparison is treated separately. Also the results found in session 

one are discussed separately from those in sessions 2-11. 

Session one. Table 1 presents the group average percentage and 

individual percentage of acquisition omissions under the two learning 

conditions, Rand NR, over the 15 chapters in session one. Figure 3 

demonstrates the extensive design comparing the individual Ss under 

each of the two learning conditions, Rand NR. 

Comparison A. Note that in all 15 chapters, with one exception, 

RSl made a lower percentage of acquisition omissions than did NRSl. 

In 11 of the 15 chapters RSl made no acquisition omissions (0%), whereas 

in all chapters NRSl made at least 9% errors. Analysis of variance 

showed that RSl omitted sigificantly fewer appropriate topic sentences 

than did NRSl, as hypothesized (see Table 2A). 

Since neither individual emitted any desirable survey behavior 
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during the pre-experimental baseline session, it can be concluded that 

the independent variable (condition R) effected the difference in 

individual percentage of survey omissions. 

Comparison B. Note that as in Comparison A, RSl made a lower 

percentage of acquisition omissions, in all but one chapter, than did 

NRS2. In 11 of the 15 chapters, RSl made no acquisition omissions 

(0%), although in all chapters NRS2 made at least 9% errors. Analysis 

of variance showed that RSl omitted significantly fewer appropriate 

topic sentences than did NRS2, as hypothesized (see Table 2B). It may 

be concluded that the learning condition R effected the difference in 

individual percentage of survey omissions. 

Comparison C. Note that in 6 of the chapters RS2 made no omissions, 

whereas NRSl, as noted before, made at least 9% errors. In only 6 

chapters did NRSl make fewer acquisition errors than did RS2. Analysis 

of variance showed that, as hypothesized, RS2 omitted significantly fewer 

appropriate topic sentences than did NRSl (see Table 2C). This difference 

can be concluded to be the result of the learning condition R. 

Comparison D. It may be noted that in only 4 chapters did RS2 

make fewer acquisition omissions than did NRS2. It was hypothesized 

that RS2 would have a lower percentage of acquisition omissions. Analysis 

of variance showed a significant difference, as hypothesized, (see 

Table 2D). The difference was attributed to learning condition R. 

Sessions 2-11. Table 3 presents the group average percentage and 

individual percentage of acquisition omissions under the two learning 

conditions, Rand NR, over the 10 chapters in sessions 2-11. Figure 4 
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demonstrates the extensive design comparing the individual Ss under 

each of the two learning conditions. 

Comparison A. Note that in only one of the 10 chapters did 

RSl make any acquisition omissions, although in only one chapter did 

NRSl fail to make any omissions. NRSl made error percentages as 

high as 24%, whereas RSl made a high of only a 2% error percentage, 

and that was in only one chapter. Analysis of variance showed that 

RSl omitted fewer appropriate topic sentences than did NRSl, as hypothe­

sized (see Table 4A). It was concluded that the difference was 

attributable to the learning condition R. 

Comparison B. It may be noted that in all chapters NRS2 

omitted appropriate topic sentences, whereas in only one chapter did 

RSl do so. NRSl's error percentages ranged from 18.5% to 32.6%. 

As hypothesized, RSl made significantly fewer acquisition omissions 

than did NRS2, which was attributed to the independent variable 

(see Table 4B). 

Comparison C. It may be observed that in 6 of the 10 chapters 

RS2 made no acquisition omissions. The highest error percentage 

was only 4.5 for RS2, yet for NRSl it was 24. Analysis of variance 

showed that RS2 made significantly fewer acquisition omissions than 

did NRSl, as hypothesized (see Table 4C). It was concluded that 

learning condition R effected the difference between the two Ss. 

Comparison D. It is to be noted that in all chapters NRS2 omitted 

appropriate topic sentences, ranging from error percentages of 18.5 

to 32.6. In all chapters RS2 made fewer omissions than did NRS2. 



50 -, 
f 

40 

I 
(/') 
LLl 

~ 
I-z 
UJ 

30 u 
~ 
LaJ 
0.. 

..J 
~ 
::> 
Cl ..... 
> -0 
:z: ..... 

20: 

10 

Condition R 
0--0 Sl 
0--0 S2 

t I 

3 4 
I 

5 

Condition NR 
6.--6 Sl 
A----4 S2 

I I I I t 

6 7 8 9 10 11 
SESSIONS 2-11 

• 

FIGURE 4. Comparison of individual percentage of acquisition omissions 
under two learning conditions over the lO chapters 1n 
sessions 2-11. 



Analysis of variance showed, as hypothesized, that RS2 omitted 

significantly fewer appropriate topic sentences than did NRS2 

(see Table 4D). Learning condition R was concluded as attributing 

to the difference. 

Acquisition Additions 

41 

Acquisition additions were defined as any vocal response while 

surveying which did not constitute an appropriate topic sentence. 

They differed from omissions in that while omissions were by-passing 

or leaving out appropriate material, additions were vocal responses 

which constituted inappropriate topic sentences. The two errors were 

different in kind. 

Session one. Table 5 presents the group average percentage and 

individual percentage of acquisition additions under the two learning 

conditions, Rand NR, over the 15 chapters in session one. Figure 5 

demonstrates the extensive design comparing the individual Ss under 

each of the two learning conditions, Rand NR. 

Comparison A. It is to be noted that RSI made no acquisition 

additions in 9 of the 15 chapters in session one, yet NRSl made none 

in 13 of the 15. RSI made more errors of surveying addition at first 

than toward the last chapters, whereas NRSl began with 0%, went up to 

14%, and returned to 0%. It was hypothesized that RSI would make 

fewer acquisition additions than would NRSl. Analysis of variance 

showed no significant difference between the Ss (see Table 6A). 

Comparison B. Note that in 11 of the 15 chapters NRS2 made no 

acquisition additions, whereas RSI made 0% additions in only 9 of the 

,, 
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15. Both Ss started with 50% additions and ended with 0%. In only 

two chapters did RSl make fewer errors than NRS2. It was hypothesized 

that RSl would make fewer acquisition additions than would NRS2, yet 

the analysis of variance showed that there was no significant difference 

(see Table 6B). 

Comparison C. It may be noted that in 11 of the 15 chapters 

RS2 made no acquisition additions, whereas in 13 chapters NRSl made 

0% addition errors. For both Ss the initial errors were the highest 

and later there were fewer; ending with 0%. Contrary to the hypothesis 

analysis of variance showed no significant difference between RS2 

and NRSl in numbers of acquistion additions (see Table 6C). 

Comparison D. It is of note that with the exception of three 

chapters RS2 made comparable or lower acquisition additions on all 

chapters in session one. In only 4 chapters did either RS2 have 

any additions. Although hypothesized as different the analysis of 

variance showed no significant difference between RS2 and NRS2 in 

acquisition additions (see Table 6D). 

Sessions 2-11. Table 7 presents the group average and individual 

percentage of acquisition additions under the two learning conditions, R 

and NR, over the 10 chapters in sessions 2-11. Figure 6 demonstrates the 

extensive design comparing the individual Ss under each of the two 

learning conditions. 

Comparison A. Note that in 7 of the 10 chapters RSl made no 

acquistition additions, yet NRSl made none in 9 of the 10 chapters. 

In only 3 chapters did RSl make higher percentages of acquisition 

,,: 
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additions than did NRSl. However, analysis of variance showed that 

there was no significant difference between RSl and NRSl in acquisition 

additions, although it was hypothesized that RSl would make fewer than 

would NRSl (see Table SA). 

Comparison B. It is to be noted that in all chapters NRS2 made 

surveying additions, the error percentages ranging from 7.4 to 76.0, 

whereas RSl made none in 7 of the 10 chapters. As hypothesized RSl 

made significantly fewer acquisition additions than did NRS2 (see 

Table SB). It was concluded that the learning condition R was effective 

in producing the difference. 

Comparison C. It may be noted that RS2 made acquisition additions 

in only 4 of the 10 chapters, yet NRSl, as noted above, made acquisition 

additions in only one chapter. RS2 began with additions and consistently 

had none from sessions 5-10 where he erred once. It was hypothesized 

that RS2 would make fewer acquisition additions than would NRSl, but 

the analysis of variance showed no significant difference (see Table SC). 

Comparison D. Note that NRS2 made more acquisition additions than 

did RS2. In each session NRS2 made at least 7% error while RS2 made 

not only a lower percentage of error, but only erred in 4 of the 

10 chapters. It was hypothesized that RS2 would make fewer acquisition 

additions than would NRS2. Analysis of variance showed that the 

difference was significant, and the hypothesis was retained. It 

was concluded that the learning condition R effected the difference. 

Test Scores 

Each S was tested over a chapter previously surveyed before 

surveying the next one. The tests contained varying numbers of true 
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statements based on the chapter content. The task was to choose the 

statements which contained the ideas in the material they were 

directed to survey. 

The tests were designed primarily to measure, by recall, the 

effect of surveying behavior. It was assumed that the _§_s who properly 

surveyed the material would recognize the ideas, words, or phrases 

from that material. If they made no omissions or additions they should 

do better on the tests than would Ss who had surveyed improperly, all 

else being equal. 

On the tests there were varying numbers of keyed items and 

approximately 2/3 more distracters. The tests were power tests, and 

all Ss had ample time to finish. According to Gulliksen (1950), 

"under ordinary examining conditions ... the number of items marked 

correctly (R) will turn out to be a suitable score for the examination. 

This will be the case if each student reads each item and honestly 

tries to solve the problem before marking an answer" (p. 246). 

However, on objective examinations a student who does not know the 

answer to an item may mark it correctly by chance. Yet, "if practically 

all items are marked by each of the students, this effect is not a 

serious one and can be ignored" (p. 246). He outlines a formula for 

estimating the number of items for which the person knew the correct 

answer (p. 249): 

number of items 
for which the 
answer is known 

number 
right 

number wrong 

number of _1 
alternates 

JI' 
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He mentions that the equation "cannot be used when items are 

so difficult that less than a chance proportion of those attempting 

the item get it correct" (p. 249). The formula also is most useful 

when there are blanks or unanswered multiple choice questions. 

Although he feels that the number of correct test responses 

is "a suitable score," a penalty for guessing was decided upon, to 

avoid a faulty assumption. However, the above formula does not 

exactly apply to the current experimental tests, since it presupposes 

blanks and a difficulty level not too excessive. Therefore, a com-

promise penalty factor was chosen: 

number of items 
for which the 
answer is known 

number 
right 

number wrong 

number of 
alternates - .5 

For each of the following comparisons test score percentages 

were derived by dividing the number of keyed items answered (cor­

rected for guessing according to the formula above) by the total 

possible number of correct answers. 

Session one. Table 9 presents the group average test score 

percentage and individual test score percentage under two learning 

conditions over the 15 chapters in Session one. Figure 7 demon­

strates the extensive design comparing each of the individual Ss 

under learning conditions Rand NR. 

Comparison A. Note that in 12 of the 15 chapters RSl scored as 

well or higher than did NRSl. RSl scored 100% on one chapter and had 

only two scores below 50%. NRSl, on the other hand, had no perfect 

scores and 9 scores of 50% or below. It was hypothesized that RSl 
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would score higher on the tests than would NRSl. 
Analysis of 

sowed that RSl made significantly higher test score per-variance h 

tan did NRSl (see Table lOA). The result, it was concluded, centages h 

was t a tributed to the 1'ndependent · bl 1 · d · 
var1a e, earning con tion R. 

Comparison B. It may be noted that in 8 of the 15 chapters 

RSl made h. h ig er test scores than did NRSl. In 3 chapters their 

scores were identical; and in only 4 chapters did NRS2 score higher 

than RSl. It was hypothesized that RSl would have higher test 

score percentages than would NRS2. Analysis of variance showed a 

significant difference, as hypothesized (see Table lOB). It was 

concluded that d learning condition R was efficacious in pro ucing 

the d' ifference. 

Comparison c. Note that RS2 scored 100% on one chapter, where-

as NRSl made no perfect scores. 
In 13 of 15 chapters RS2 scored 

in only one 
h' igher than d did NRSl, in one they were identical, an 

It was hypothesized that RS2 would score 
did NRSl score higher. 

on the tests than would NRSl. Analysis of variance showed higher 

that RS2 made significantly higher test score percentages than did 

see Table lOC). It was concluded that the independent variable 
NRs1 ( 

affected the difference, 
Comparison D. It is of note that R52 scored higher on 11 of 

the 15 
chapters than did NRS2, identically on one chapter, and 

lo,,er on only 3. NRS2's highest score was 80% whereas RS2 had 6 

scores of 80% or higher, one of which was a 100% score. 
Analysis 

of 
variance h • d RS2 made higher test score 

showed that, as hypot esize, 
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percentages than did NRS2. 
This difference was attributed to the 

effect of learning condition R. 

Sessions 2-11. Table 11 presents the group average test score 

percent age and individual test score percentage under two learning 

ions over the 10 chapters in Sessions 2-11, Figure 8 demon-condit" 

strates th
e extensive design comparing each of the individual Ss 

under 1 earning conditions Rand NR, 

Comparison A. Note that RSl scored higher on 6 of the 10 

chapters 'and lower on 4, than did NRSl, On 4 tests NRSl made below 

17% o, one of 
which was 0%, whereas RSl made only one score below 29%, 

It wash ypothesized that RSl would make higher test score percentages 

than would NRSl. Analysis of variance showed no significant difference 

between the two Ss on test score percentages (see Table 12A), 

the independent variable was not effective enough to produce 
Apparently 

Sig • nificant differences. 

Comparison B. Note that RSl scored higher on 9 of the 10 

chapt ers than did NRS2. The scores on 4 of the chapters were below 

17% o for NRS2, whereas for RSl only one score fell below 17%. As 

hypothes · d · "f" 1 ized, analysis of variance showed that RSl ma e s1gn1 icant y 

high er test score percentages than did NRS2 (see Table 12B). 

Comparison c. It is of note that RS2 scored higher on 7 of the 

lO chapters d 1 2 RS2 than did NRSl, identically on one, an ower on · 

had only one score below 23% whereas NRSl bad 4, one of which was 0%. 

lt Wash 
Ypothesized that RS2 would make higher test score percentages 

,1,'~ 1, ! 

1

11··'.. ,,:J11rl 
ii,·, 

II 

,, 
,:, 
,,, 

,, 
I•' 
1,,1 

it'' 



100 

Condition R Condition NR 
o-----o Sl l.:lr---6 S 1 

80 o o S2 1,,. A S2 

LLJ 
60' 

C!) 
c::( 
I-z 
LLJ 
u 
ex:: 
I.LI 
0.. 

-' c::( 
::::> 
Cl ...... 
> ...... 

40 0 
z: ...... 

I 
20 

I 
l 

I I t ' I ' I I t 

2 3 4 5 6 7 8 9 10 11 
SESSIONS 2-11 

FIGURE 8. Comparison of individual test score percentages under two 
learning conditions over the 10 chapters in sessions 2-11. 

(, \ 



than would NRSl. Analysis of variance showed no significant 

difference, however. Evidently learning condition R was not 

sufficiently efficacious. 

Comparison D. Note that RS2 scored higher on 7 of the 10 

chapters than did NRS2, and lower on 3. It was hypothesized that 

RS2 would make higher test score percentages than would NRS2. 

Analysis of variance did not support that hypothesis, however. 

Surveying Time 

52 

Surveying time was defined as the number of seconds required 

for an~ to survey a chapter in any given session. 

Session one. Table 13 presents the group average and 

individual surveying time, in seconds, under the two learning con­

ditions, Rand NR, for the 15 chapters in Session one. Figure 9 

demonstrates the extensive design comparing the individual Ss under 

learning condition R with the Ss under NR. 

Comparison A. Note that RSl took longer for surveying than 

did NRSl. RSl performed at a consistently higher number of seconds 

than NRSl. It was hypothesized that RSl would take less time for 

surveying than would NRSl. Analysis of variance showed, however, 

that there was no significant difference (see Table 14A). It was 

concluded that learning condition R was not effective in producing 

less surveying time required for RSl. The variance within the per­

formance of RSl was affected to such an extent by the surveying time 

for Chapter 12, that it reduced statistically, the apparent dif­

ference between RSl and NRSl, producing a non-significant difference. 
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Comparison B. Note that RSl took longer for surveying than 

did NRS2 in each of the chapters. As noted above, RSl took inordi­

nately longer to survey Chapter 12 than the other chapters. There­

fore, although it was hypothesized that RSl would take less time to 

survey than would NRS2, no significant difference was found after 

an analysis of the variance (see Table 14B). 

Comparison C. It may be observed that RS2 took longer to survey 

each of the 15 chapters than did NRS2. The range for RS2 was from 

38 to 386 seconds whereas for NRSl it was from 11 to 75. It was 

hypothesized that RS2 would take less time to survey than would 

NRSl. On the contrary, analysis of variance showed that NRSl took 

significantly less time to survey than did RS2 (see Table 14C). 

It was concluded that learning condition NR produced the difference 

in time required for surveying. 

Sessions 2-11. Table 15 presents the group average and indi­

vidual surveying time, in seconds, under the two learning conditions, 

R aud NR, for the 10 chapters in Sessions 2-11. Figure 10 demon­

strates the extensive design comparing the individual Ss under 

learning condition R with the Ss under NR. 

Comparison A. It is noted that RSl took longer to survey 

each of the 10 chapters than did NRSl. Surveying time for RSl ranged 

from 409 seconds to 795 seconds whereas for NRSl it ranged from 275 

to 500 seconds. It was hypothesized that RSl would take less surveying 

time than would NRSl; however, analysis of variance showed that NRSl 

took significantly less time than did RSl (see Table 16A). Learning 
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condition NR produced the difference, it was concluded. 

Comparison B. Note that RSl took longer to survey 8 of the 

10 chapters than did NRS2. RSl ranged in surveying time from 409 to 

795 seconds, whereas NRS2 ranged from 255 to 613 seconds. It was 

hypothesized that RSl would take less time for surveying than would 

NRS2. Analysis of variance revealed no significant difference 

between the two Ss (see Table 16B). 

Comparison C. It may be noted that RS2 took longer to survey 

9 of the 10 chapters than did NRSl. RS2 ranged in surveying time from 

373 to 899 seconds, whereas NRSl ranged from 275 to 500 seconds. It 

was hypothesized that RS2 would take less time for surveying than 

would NRSl. Analysis of variance showed, however, that NRSl took 

significantly less time than did RS2 (see Table 16C). It was con­

cluded that learning condition NR produced the difference. 

Comparison D. Note that RS2 took longer to survey 7 of the 10 

chapters than did NRS2. It was hypothesized that RS2 would take less 

time than would NRS2. Analysis of variance revealed no significant 

difference between the Ss in surveying time. 

Ratios of Appropriate Surveying Time 
to Total Surveying Time 

This section deals with on-target surveying behavior compared 

to total surveying time. Appropriate surveying time was defined as 

the time under condition R when reinforcement was being applied, 

namely, when the study light was on. Total time was counted from the 

time the Ss emitted the first verbal response after they entered the 
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experimental room and opened the textbook. 

Since omissions were only recorded for NR ~s, yet took no time, 

it was possible for NR Ss to emit correct verbal behavior 100% of the 

time, namely, to read all of the appropriate topic sentences and to 

add no inappropriate ones. In such a situation it did not mean that 

their total surveying behavior was 100% appropriate, but that of the 

total verbal behavior emitted, all was appropriate. Time ratios were 

not appropriate therefore, for comparative purposes between R Ss and 

NR Ss. For R ~s, omissions always cost them time, since they were under 

stimulus control and returned to read, eventually, all material 

previously omitted. Ratio data are presented only for Ss under 

condition R, where they are meaningful. 

Session one. Table 18 presents the individual ratios of 

appropriate survey time to total surveying time under condition Rover 

the 15 chapters in session one. Figure 11 demonstrates the comparative 

ratios of appropriate surveying time to total surveying time over the 

15 chapters in session one. 

Note that both Ss did less well in the first chapter, but 

maintained a high ratio afterwards. The lower ratio for RSl on chapter 

12 is unusual considering the previous and subsequent perfect ratios. 

The progression of ratios seems immediate and fairly consistent. RSl 

made ratios.of 1.00 on 9 of the 15 chapters whereas RS2 did so on 6. 

Sessions 2-11. Table 19 presents the individual ratios of 

appropriate surveying time to total surveying time under condition R 

over the 10 chapters in sessions 2-11. Figure 12 demonstrates the 



1.00 

.9 

.8 

.6 
V) 
c:, ..... 
I-
c:C 
0:: 

_J .5 
c:C 
:::, 
Cl ..... 
> ..... 
Cl z .4 ..... 

Condition R· 
RS2 RSl 

.3 0 e 0 0 

.2 

. l 

I I t 

l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
CHAPTERS 1-15 

FIGURE 11. Comparative ratios of appropriate surveying time to total 
surveying time over the 15 chapters in session l. 

' . 



l. 00 · 

.9 j 

I 
.8 

.7 

.6 
V) 

0 ..... 
I-
<C 
0:: 

-I 
. 5 cc 

=> 
Cl ...... 
> ..... 
Cl 
z: .4 ..... 

Condition R 

RS2 RSl 
.3 I Q e 0 0 

.2 

. l 

't 

\, 

l I I I I I 
'b,k@ if 116¥2 lt fl.ff ?.!! ¥ f®£?4 

I I I 
9-JdWltli·;; it ¥9- 1 \tfl 
I I I t 

2 3 4 5 6 7 8 9 10 11 

SESSIONS 2-11 

FIGURE 12. Comparative ratios of appropriate surveying time to total 
surveying time over the 10 chapters in sessions 2-11. 

\-,· 

• • 



comparative ratios of appropriate surveying time under condition R 

over the 10 chapters in sessions 2-11. 

Note that apparently the behavior learned under condition R 

during session one was maintained. Both §_s began session two with 

higher ratios than those with which they had begun session one. 

Both Ss made ratios of 1.00 in 5 of the 10 sessions. 

60 
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TABLE 1 

GROUP AVERAGE PERCENTAGE AND INDIVIDUAL PERCENTAGE 
OF ACQUISITION OMISSIONS UNDER TWO LEARNING CONDITIONS 

OVER THE 15 CHAPTERS IN SESSION ONE 

Chapters (1-8) 

1 2 3 4 5 6 7 8 - - - - -

Condition M=41.66 M=28.571 M= O. M=25.00 M= 0. H=l6.666 M= 0. M= 0. 
R 

Sl=33.333 Sl=14.285 S1= 0. S1= 0. Sl= 0. Sl= 0. Sl= O. Sl= 0. 
S2=50.000 S2=42.857 S2= 0. S2=50.000 S2= 0. S2=33.333 S2= 0. S2= 0. 

Condition M=41.666 M=35.714 M=25.000 M=l0.000 M=14.285 M=33.333 M= 9.090 M=12.500 
NR 

Sl=50.000 S1=35.714 Sl=25.000 S1=10.000 S1=14.285 S1=16.666 Sl= 9.090 S1=12.500 
S2=33.333 S2=35.714 S2=25.000 S2=10.000 S2=14.285 S2=50.000 S2= 9.090 S2=12.500 

Chapters (9-15) 

9 10 11 12 13 14 15 - - -
Condition M=12 .500 M= 0. M=25.000 M=49.999 M=15.625 M= 5.000 M= 0. 

R 
Sl= 0. S1= 0. S1= 0. S1=81.818 S1=12.500 S1= 0. Sl= O. 
S2=25.000 S2= 0. S2=50.000 S2=18.181 S2=18.750 S2=10.000 S2= 0. 

Condition M=25.000 M=l6.666 M=l6.666 11=45.454 M=40.625 M=Z0.000 M=20.000 
NR 

S1=25.000 S1=16.666 S1=16.666 S1=45.454 S1=56.250 S1=20.000 S1=30.000 
S2=25.000 S2=16.666 S2=16.666 S2=45.454 S2=25.000 S2=20.000 S2=10.000 

°' ..... 



62 

TABLE 2A 

STATISTICAL COMPARISON OF ACQUISITION OMISSIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is smaller than the mean of the NRSl. 

?tatistical hypotheses. 

Ho: RSl = NRSl Hl: RSl ~ NRSl 

Fi.ndi.ngsl_• 

Source df Sum of Suares Mean S uare 

Rows 1 1941. 741 

Columns 14 7952.159 

1941.74J 

568.011 

J....=:R.:.:e:.:s:.:i::.:.d::.:u:.::a:.:1:c.__.:::.l:::!:.4 ___ __,2"-'0"-.!0~8"--'.'-'0'--=5'-"9'-_-+ __ _.__~ 

\.-.T_o_t_a_1 ____ 2=9'----~1=1901L959 ____ . F.95 (1,14) = 4.60 

Decisions. 

F 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternate hypothesis that the mean of the RSl 
is smaller than the mean of the NRSl. 
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TABLE 2B 

STATISTICAL COMPARISON OF ACQUISITION OMISSIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor ANOVA Wi.th Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl issmaller than the mean of the NRS2. 

Statistical hypotheses. 

Ho: RSl == NRS2 

Finding~-· 

Source 

Rows 

Columns 

Res:1.dual 

Total 

Decisions. 

df 

1 

14 

14 

29 

Hl: RSl .c. NRS2 

Sum of Squares Mean Square F 

1425.155 1425.155 42.636 

6924.171 494.583 

467.966 33.426 

8817.292 F.95 (1, 14) = 4.60 

1. Reject the null hypothesis of no significant difference 
between the means. 

2. Retain the alternate hypothesis that the mean of RSl is 
smaller than the mean of NRS2. 

1 
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TABLE 2C 

STATISTICAL COMPARISON OF ACQUISITION OMISSIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is smaller than the mean of the NRSl. 

Statistical E..,Vpotheses. 

Ho: RS2 = NRSl 

Fi.ndi.ngs. 

Source 

Rows 

Columns 

Residual 

Total 

Decisions. 

df 

1 

14 

14 

29 

Sum of Sauares 

241. 797 

5541.470 

3526.064 

9309.331 

Hl: RS2 ~ NRSl 

Mean Square 

241.797 

395.819 

251. 861 

F.95 (1,14) = 

F 

.960 

4.60 

1. Retain the null hypothesis of no significant difference 
between means. 

2. Reject the alternate hypothesis that the mean of the RS2 
is smaller than the mean of the NRSl. 

l 
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TABLE 2D 

STATISTICAL COMPARISON OF ACQUISITION OMISSIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor A.NOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is smaller than the NRS2. 

Statist~ca~~potheses. 

Ho: RS2 = NRS2 Hl: RS2 L NRS2 

Findings_. 

Source df Sum of SQuares Mean Square F 

Rows 1 

14 

14 

85.301 

5511.591 

2460.106 

85.301 .485 

Columns 393.685 

Res:l.dual 175.721 

Total 29 8056.998 
......... ---------------~------ F.95 (1,14) = 4.60 

Decisions. 

1. Retain the null hypothesis of no significant difference 
between means. 

2. Reject the alternate hypothesis that the mean of the RS2 
is smaller than the mean of NRS2. 

I 



TABLE 3 

GROUP AVERAGE PERCENTAGE AND INDIVIDUAL PERCENTAGE 
OF ACQUISITION OMISSIONS UNDER TWO LEARNING CONDITIONS 

OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Sessions 

2 3 4 5 6 - -

Condition M= 0. M= 1.190 M= 2 .272 M= 1.086 M= 0. 
R 

S1= 0. Sl= 0. S1= O. Sl= O. Sl= 0. 
S2= 0. S2= 2.380 S2= 4.545 S2= 2.173 S2= 0. 

Condition M=12.068 M=l7.856 M=l5. 908 M=28.260 M=l8 .103 
NR 

Sl= 5.172 S1=14.285 S1=11.363 S1=23.913 S1=17.241 
S2=18. 965 S2=21.428 S2=20.454 S2=32.608 S2=18.965 

Sessions 

7 8 9 10 11 -

Condition M= 0. H= 1.063 M= 0, M= 0. M= 2.272 
R 

Sl= 0. Sl= 2.127 Sl= 0. Sl= 0. Sl= 0. 
S2= 0. S2= 0. S2= 0. S2= 0. S2= 4.545 

Condition M=l9.444 M=l9.148 M=l7.499 M=l0.184 M=l4. 772 
NR 

S1=16.666 S1=14.893 Sl= 3.333 Sl= 1.851 Sl= 0. 
S2=22.222 S2=23.404 S2=31.666 S2=18.518 S2=29.545 °' °' 
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TABLE 4A 

STATISTICAL COMPARISON OF ACQUISITION OMISSIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is smaller than the mean of the NRSl. 

Statistical _!_l_).']rntheses. 

Ho: RSl == NRSl 

Findings. 

Source 

Rows 

Columns 

Res:1.dual 

Total 

df 

1 

9 

9 

19 

Sum of Squares 

568.071 

337.416 

274.066 

1179.553 1.--.------------------~··-

Decisions. 

Hl: RSl .::. NRSl 

Mean Square F 

568.071 18.655 

"37.490 

30.451 

F.95 (1,9) = 5.12 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternate hypothesis that the mean of the RSl 
is smaller than the mean of the NRSl. 

l 
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TABLE 4B 

STATISTICAL COMPARISON OF ACQUISITION OMISSIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor A.NOVA With Repeated 'Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is smaller the the mean of the NRS2. 

Statistical hypotheses. 

Ho: RSl == NRS2 Hl: RSl L NRS2 

Findings. 

s ou.rce df Sum o· ,quares f s M ean s ,quare F 

Rows 1 2776.499 2776.499 183 .582 1 

Columns 9 134.525 ·14. 94 7 

Res:i.dual 9 136.122 15.124 

Total 19 3047.146 F.95 (1,9) = 5.12 

Decisions. 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternate hypothesis that the mean of the RSl 
is smaller than the mean of the NRS2. 
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TABLE 4C 

STATISTICAL COMPARISON OF ACQUISITION OMISSIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is smaller than the mean of the NRSl. 

Statistical hypotheses. 

Ho: RS2 = NRSl 

Findings_. 

Source 

Rows 

Columns 

Resi.dual 

df 

1 

9 

9 

19 

Sum of Squares 

526.405 

286.406 

233.390 

1046.201 Total 1,......_:_::.;:.:.:::__ _____________ ~---··-

Decisions. 

Hl: RS2 'NRSl 

Mean Square F 

526.405 20.299 

31. 822 

25.932 

F.95 (1,9) = 5.12 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternate hypothesis that the mean of the RS2 is 
smaller than the mean of the NRSl. 

l 
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TABLE 4D 

STATISTICAL COMPARISON OF ACQUISITION OMISSIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ./\NOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is smaller than the mean of the NRS2. 

Statistical E_.Ypot:heses. 

Ho: RS2 = NRS2 

Findings_. 

Source 

Rows 

Columns 

Residual 

df 

1 

9 

9 

19 

Sum of Squares 

2511. 758 

174.533 

125.128 

2811.419 

Hl: RS2 L. NRS2 

Mean Square 

2511. 758 

19.392 

13.903 

Total 1-----------~--------·- F.95 (1, 9) 

Decisions. 

F 

180.663 l 

5.12 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternate hypothesis that the mean of the RS2 is 
smaller than the mean of the NRS2. 



TABLE 5 

GROUP AVERAGE PERCENTAGE AND INDIVIDUAL PERCENTAGE 
OF ACQUISITIONS ADDITIONS UNDER TWO LEARNING CONDITIONS 

OVER THE 15 CHAPTERS IN SESSION ONE 

Chapters (1-8) 

1 2 3 4 5 6 7 8 - - - - - -

Condition M=41.666 M=28 .571 M= 0. M= 5.000 M= O. M= 0. M= 0. M= 6.250 
R 

Sl=50.000 Sl=28.571 Sl= 0. Sl=lO. 000 Sl= 0. Sl= 0. Sl= 0. Sl=l2.500 
S2=33.333 S2=28.571 S2= O. S2= O. S2= 0. S2= 0. S2= O. S2= 0. 

Condition M=25.000 M= 7.142 M= 0. M= 5 .000 M=l4.285 M= 8.333 M= 0. M= 0. 
NR 

Sl= O. Sl=14 .285 Sl= 0. Sl= 0. Sl=14.285 Sl= 0. Sl= 0. Sl= 0. 
S2=50.000 S2= 0. S2= 0. S2=10.000 S2=14.285 S2=16.666 S2= 0. S2= 0. 

Chapters (9-15) 

9 10 11 12 13 14 15 - - -

Condition M= 0. M= 0. M= 0. M= 9.090 M= 6.250 M= 0. M= 0. 
R 

S1= 0. Sl= 0. Sl= 0. Sl= 9.090 Sl= 6.250 S1= 0. Sl= 0. 
S2= 0. S2= 0. S2= 0. S2= 9.090 S2= 6.250 S2= 0. S2= 0. 

Condition M= 0. M= 0. M= 0. M= 0. M= 0. M= 0. M= 0. 
NR 

Sl= 0. Sl= 0. S1= 0. Sl= 0. S1= 0. Sl= 0. Sl= 0. 
S2= 0. S2= 0. S2= 0. S2= 0. S2= 0. S2= 0. S2= 0. -...J 

f-' 
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TABLE 6A 

STATISTICAL COMPARISON OF ACQUISITION ADDITIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is smaller than the mean of the NRSl. 

Statistical hypotheses. 

Ho: RSl "" NRSl 

Findings. 

Source 

Rows 

Columns 

Residual 

Total 

Decisions. 

df 

1 

14 

14 

29 

Sum of Squares 

257.201 

1758.669 

1385. 845 

3401. 715 

Hl: RSl L NRSl 

Mean Square F 

257.201 2,598 

i25.619 

98.988 

F.95 (1,14) = 4.60 

1. Retain the null hypothesis of no significant difference 
between means. 

2. Reject the alternate hypothesis that the mean of the RSl 
is smaller than the mean of the NRSl. 

l 
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TABLE 6B 

STATISTICAL COMPARISON OF ACQUISITION ADDITIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor .!\NOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is smaller than the mean of the NRS2. 

§tatistica~ hypotheses. 

Ho: RSl ::: NRS2 

Finding§_• 

Source 

Rows 

Columns 

Residual 

Total 

Decisions. 

elf 

1 

14 

14 

29 

Sum of Squares 

21. 607 

4554. 729 

766.423 

5342.759 

Hl: RSl .c NRS2 

Mean Square F 

21. 607 .394 

325.337 

54.744 

F.95 (1,14) = 4.60 

1. Retain the null hypothesis of no significant difference 
between means. 

l 

2. Reject the alternate hypothesis that the mean of the RSl is 
smaller than the mean of the NRS2. 
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TABLE 6C 

STATISTICAL COMPARISON OF ACQUISITION ADDITIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is smaller than the mean of the NRSl. 

Statistical hypotheses. 

Ho: RS2 = NRSl Hl: RS2 ~ NRSl 

Findings_. 

s ource f d· Sumo f s ,quares M r ean s ,quare F 

Rows 1 78. 971 78.971 1.491 l 
Columns 14 1263.517 '90.251 

Residual 14 741.494 52.963 

Total 29 2083.982 F.95 (1,14) = 4.60 

Decisions. 

1. Retain the null hypothesis of no significant difference 
between means. 

2. Reject the alternate hypothesis that the mean of the RS2 is 
smaller than the mean of the NRSl. 
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TABLE 6D 

STATISTICAL COMPARISON OF ACQUISITION ADDITIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor .Ii.NOVA With Repeated Me,~sures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is smaller than the mean of the NRS2. 

Statistical hypotheses. 

Ho: RS2 = NRS2 Hl: RS2.,:; NRS2 

Findings_. 

Source df Sum of Squares Mean s ;quare F 

Rows 1 6.262 6.262 .098 

Columns 14 3289.112 234.936 

Residual 14 892.537 63.752 

Total 29 4187. 911 F.95 (1,14) = 4.60 

Decisions. 

l 

1. Retain the null hypothesis that the mean of the RS2 is smaller 
than the mean of the NRS2. 

2. Reject the alternate hypothesis that the mean of the RS2 is 
smaller than the mean of the NRS2. 



TABLE 7 

GROUP AVERAGE PERCENTAGE AND INDIVIDUAL PERCENTAGE 
OF ACQUISITION ADDITIONS UNDER TWO LEARNING CONDITIONS 

OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Sessions 

2 3 4 5 6 - -

Condition M=l6.387 M= 1.190 M= 3.408 M= 1.086 M= 0. 
R 

Sl= 5.172 Sl= O. Sl= 4.545 Sl= 2.173 Sl= 0. 
S2=27.586 S2= 2.380 S2= 2.272 S2= O. S2= 0. 

Condition M=l8.965 M=38.095 M=29.545 M= 5.434 M=l7.241 
NR 

Sl= O. Sl= 0. Sl= 0. Sl= 0. Sl= 0. 
S2=37.931 S2=76.190 S2=59.090 S2=10.869 S2=34.482 

Sessions 

7 8 9 10 11 - -
Condition M= O. M= 0. M= 0. M= 0. M= .636 

R 
Sl= 0. Sl= 0. Sl= 0. Sl= 0. Sl= O. 
S2= 0. S2= O. S2= O. S2= 0. S2= 1.272 

Condition M= 3.703 M=29.787 M= 5.925 M=l5.740 M=36.363 
NR 

Sl= 0. Sl= O. Sl= 1. 851 Sl= 0. Sl= 0. 
S2= 7.407 S2=59.574 S2=10.000 S2=31.481 S2=72. 727 

....... 
a, 
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TABLE SA 

STATISTICAL COMPARISON OF ACQUISITION ADDITIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is smaller than the mean of the NRSl. 

_Statistical !:_ypotheses. 

Ho: RSl = NRSl 

Findings_. 

Source 

Rows 

Columns 

Residual 

df 

1 

9 

9 

19 

Sum of Souares 

5.039 

18.335 

22.739 

46 .113 Total L--------------------····-

Decisions. 

Hl: RSl ~ NRSl 

Mean Square F 

5.039 1.994 

2.037 

2.526 

F.95 (1,9) = 5.12 

1. Retain the null hypothesis of no significant difference 
between means. 

2. Reject the alternate hypothesis that the mean of the RSl 
is smaller than the mean of the NRSl. 

l 
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TABLE 8B 

STATISTICAL COMPARISON OF ACQUISITION ADDITIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ,\NOVA With Repeated Measures (Winer, 1962) 

Research ~ypothesis. 

The mean of the RSl is smaller than the mean of the NRS2. 

Statistical _bypotheses. 

Ho: RSl == NRS2 

Findings. 

Source 

Rows 

Columns 

Residual 

Total 

df 

1 

9 

9 

19 

Sum of Squares 

7521. 808 

3055.328 

3029.216 

13606.352 .....__ ____________________ _ 
Decisions. 

Hl: RSl.:: NRS2 

Mean Square F 

7521.808 22.347 

339.480 

336.579 

F.95 (1,9) = 5.12 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternated hypothesis that the mean of the RSl 
is smaller than the mean of the NRS2. 

l 
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TABLE SC 

STATISTICAL COMPARISON OF ACQUISITION ADDITIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is smaller than the mean of the NRSl. 

Statistical hypotheses. 

Ho: RS2 = NRSl 

Findings. 

Source 

Rows 

Columns 

Residual 

df 

1 

9 

9 

Sum of Squares 

53.330 

324.092 

336. 871 

Total 19 714.293 \.....-----------------------

Decisions. 

Hl: RS2 ,t: NRSl 

Mean Square F 

53.330 1.424 

36.010 

37.430 

F.95 (1,9) = 5.12 

1. Retain the null hypothesis of no significant difference 
between means. 

l 

2. Reject the alternate hypothesis that the mean of the RS2 is 
smaller than the mean of the NRSl. 
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TABLE 8D 

STATISTICAL COMPARISON OF ACQUISITION ADDITIONS UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is smaller than the mean of the NRS2. 

Statistical hypotheses. 

Ho: RS2 :0 NRS2 

Findings_. 

Source 

Rows 

Columns 

Residual 

Total 

df 

1 

9 

9 

19 

Sum of Squares 

6670.050 

3499.860 

3204.573 

13374.483 ._... _____________________ _ 
Decisions. 

Hl: RS2 ' NRS2 

Mean Square F 

6670.050 18.732 

388.873 

356.063 

F.95 (1,9) = 5.12 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternate hypothesis that the mean of the RS2 
is smaller than the mean of the NRS2. 

1 



TABLE 9 

GROUP AVERAGE TEST SCORE PERCENTAGE AND INDIVIDUAL TEST SCORE PERCENTAGE 
UNDER TWO LEARNING CONDITIONS 

OVER THE 15 CHAPTERS IN SESSION ONE 

Chapters (1-8) 

1 2 3 4 5 6 7 8 -

Condition M=79.175 M=92.000 M=95.475 M=62.824 N=66.000 M=SB.000 M=71. 171 M=38.892 
R 

Sl=91.675 Sl=84.000 Sl=l00.00 Sl=83.333 S1=80.000 S1=58.000 S1=64.029 S1=35.457 
S2=66.675 S2=100.00 S2=90.950 S2=42.316 S2=52.000 S2=58.000 S2=78.314 S2=42.328 

Condition M=S0.000 M=40.992 M=S0.000 M=S0.000 M=38.000 M=62.333 M=28.571 M=39.157 
NR 

S1=50.000 S1=53.414 S1=50.000 S1=50.000 S1=44.000 S1=58.000 S1=14.285 S1=35.457 
S2=50.000 S2=28.571 S2=50.000 S2=50.000 S2=32.000 S2=66.666 S2=42.857 S2=42.857 

Chapters (9-15) 

9 10 11 12 13 14 15 -

Condition M=S0.000 M=74.649 M=78.999 M=30.000 M=76.000 M=72. 000 M=66.000 
R 

S1=50.000 S1=66.666 S1=66.666 S1=16.000 S1=60.000 S1=52.000 S1=52.000 
S2=50.000 S2=82.633 S2=91. 333 S2=44.000 S2=92.000 S2=92.000 S2=80.000 

Condition M=25.000 M=66.666 M=66.666 M=40.000 M=40.000 M=56.000 M=70.000 
NR 

S1=25.000 S1=66.666 S1=66.666 S1=40.000 S1=40.000 S1=60.000 S1=60.000 
S2=25.000 S2=66.666 S2=66.666 S2=40.000 S2=40.000 S2=52.000 S2=80.000 00 

f-' 
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TABLE lOA 

STATISTICAL COMPARISON OF TEST SCORE PERCENTAGES UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor ;'\NOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is larger than the mean of the NRSl. 

Statistical hypotheses. 

Ho: RSl = NRSl 

Findings_. 

Source 

Rows 

Columns 

Residual 

elf 

1 

14 

14 

Sum of Sc1Uan~s 

2038.194 

5982.698 

3853.251 

Total 29 11874.143 J ------------------------------------ -------·· 

Decisions. 

Hl: RSl::,, NRSl 

Mean Square F 

2038.194 7.405 

427.335 

275.232 

F.95 (1.14) = 4.60 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternate hypothesis that the mean of the RSl 
is larger than the mean of the NRSl. 

I 
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TABLE lOB 

STATISTICAL COMPARISON OF TEST SCORE PERCENTAGES UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is larger than the mean of the NRS2. 

Statistical .b_.vpotheses. 

Ho: RSl = NRS2 Hl: RSl ::.. NRS2 

Findings. 

Source df Sum of Squares Mean Square F 

Rows 1 1711. 176 1711. 176 4.667 

Columns 14 5056.953 361.210 

Residual 14 5132.511 366.607 

Total 29 11900.640 F.95 (1,14) = 4.60 
·--- -----·--·-·-------.---•-----·---·-· ----·-

Decisions. 

1. Reject the null hypothesis of no significant difference 
between means. 

l 

2. Retain the alternate hypothesis that the mean of the RSl is 
larger than the mean of the NRS2. 



TABLE lOC 

STATISTICAL COMPARISON OF TEST SCORE PERCENTAGES UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is larger than the mean of the NRSl. 

Statistical !_l_ypotheses. 

Ho: RS2 = NRSl 

F:i.ndings. 

Source 

Rows 

Columns 

Res:Ldual 

Total 

Decisions. 

df 

1 

14 

14 

29 

Sum of Squares 

4061.831 

6305.659 

2951.959 

13319.449 

Hl: RS2 ~ NRSl 

Mean Square F 

4061. 831 19.263 

450.404 

210. 854 

F.95 (1,14) = 4.60 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternate hypothesis that the mean of the RS2 
is larger than the mean of the NRSl. 
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TABLE lOD 

STATISTICAL COMPARISON OF TEST SCORE PERCENTAGES UNDER TWO LEARNING 
CONDITIONS OVER THE 15 CHAPTERS IN SESSION ONE 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research _hypothesis. 

The mean of the RS2 is larger than the mean of the NRS2. 

Statistica1:. _b_.','._potheses. 

Ho: RS2 = NRS2 Hl: RS2 :,, NRS2 

Fi.ndings. 

Source elf Sum of Squares Mean Square F -
Rows 1 

14 

14 

3614.251 I 3614.251 13.622 

Columns 5881. 860 420.132 

Residual 3714.290 265.306 

Totnl <---·-----------29 13210.401 F.95 (1,14) = 4.60 -·--·-~ --- --·· ___ ..,, 

Decisions. 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternate hypothesis that the mean of the RS2 
is larger than the mean of the NRS2. 

1 



TABLE 11 

GROUP AVERAGE TEST SCORE PERCENTAGE AND INDIVIDUAL TEST SCORE PERCENTAGE 
UNDER TWO LEARNING CONDITIONS 

OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Sessions 

2 3 4 5 6 - - - -

Condition M=54. 977 M=44.238 M=37.041 M=66.666 M=34.545 
R 

Sl=59.864 S1=46 .163 S1=50.933 S1=58. 333 S1=29 .091 
S2=50.091 S2=42.313 S2=23.150 S2=75.000 S2=40.000 

Condition M=34.563 M=57.699 M= 5.562 M=48.216 M=28.181 
NR 

S1=16. 809 S1=79. 812 Sl= 9.266 S1=59.525 S1=40.000 
S2=52.318 S2=35.587 S2= 1. 858 S2=36.908 S2=16.363 

Sessions 

7 8 9 10 11 

Condition M=41.545 M=25.118 M=50.589 M=28.465 M=61. 155 
R 

S1=56.160 S1=38.436 S1=52.056 S1=16.160 S1=70.000 
S2=26.930 S2=11. 800 S2=49.122 S2=40. 770 S2=52. 310 

Condition M=l7. 310 M=32.454 M=43. 572 M=27.695 M=24.235 
NR 

Sl= 0.000 S1=64.273 S1=42.111 S1=10. 770 S1=33.080 
S2=34.620 S2= .636 S2=45.033 S2=44.620 S2=15.390 00 

°' 



TABLE 12A 

STATISTICAL COMPARISON OF TEST SCORE PERCENTAGES UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repented Measures (Winer, 1962) 

Research hypothesi.s. 

The mean of the RSl is larger than the mean of the NRSl. 

Statistical E_Ypotheses. 

Ho: RSl = NRSl Hl: RSl ::. NRSl 

Findings. 

Source df Sum of Souares Mean Sauare F 

Rows 1 738. 720 738. 720 1.532 

Columns 9 4297.538 477. 504 

Residual 9 4338.822 482.091 

Total 19 9375.080 F.95 (1,9) = 5.12 

Deci.sions. 

1. Retain the null hypothesis of no significant difference 
between means. 

2. Reject the alternate hypothesis that the mean of the 
RSl is larger than the mean of the NRSl. 

87 
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TABLE 12B 

STATISTICAL COMPARISON OF TEST SCORE PERCENTAGES UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is larger than the mean of the NRS2. 

Statistical _hypotheses. 

Ho: RSl = NRS2 Hl: RSl:,. NRSl 

Findings. 

Source df Sum of Squares M ean s ;ouare F 

Rows 1 1879 .,143 1879.143 6.537 

Coltnnns 9 2765.395 307.266 

Residual 9 2587.123 287.458 

Total 19 7231.661 F.95 (1,9) = 5.12 

Decisions. 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternate hypothesis that the mean of the RSl is 
larger than the mean of the NRS2. 

88 
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TABLE 12C 

STATISTICAL COMPARISON OF TEST SCORE PERCENTAGES UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is larger than the mean of the NRSl. 

Statistical hypotheses. 

Ho: RS2 = NRSl Hl: RS2 ~ NRSl 

Findings. 

Source df Sum of Squares Mean Sauare F 

Rows 1 1~5.904 155.904 .377 

Columns 9 5436.175 604.019 

Residual 9 3715.939 412.882 

Total 19 9308.018 F.95 (1,9) = 5.12 

Decisions. 

1. Retain the null hypothesis of no significant difference 
between means. 

2. Reject the alternate hypothesis that the mean of the RS2 
is larger than the mean of the NRSl. 

89 
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TABLE 12D 

STATISTICAL COMPARISON OF TEST SCORE PERCENTAGES UNDER TWO LEARNING 
CONDITIONS OVER THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is larger than the mean of the NRS2. 

StatisticaJ_ l~vpotheses. 

Ho: RS2 = NRS2 Hl: RS2:.. NRS2 

Findings. 

Source <lf Sum of Squares Mean Souare F 

Rows 1 

9 

9 

821. 158 

4643.608 

1224.664 

821.158 6.034 

Columns 515.956 

Residual 136.073 

Total 19 6689.430 l ~·-------------·----•--·---·-·- ··•--.-.-••---·-------·-·-·- ·- - , ___ , .. ,_ ... F .95 (1,9) = 5.12 

Decisions. 

1. Reject the null hypothesis of no significant difference 
between means. 

2. Retain the alternate hypothesis that the mean of the RS2 
is larger than the mean of the NRS2. 

I 



TABLE 13 

GROUP AVERAGE AND INDIVIDUAL SURVEYING TIME, 
IN SECONDS, FOR THE 15 CHAPTERS IN SESSION ONE 

Chapters (1-8) 

1 2 3 4 5 6 7 8 - - - -

Condition M=273.5 M=278 M= 37.5 M=l02 .5 M= 56 M= 72 M= 67 M= 82.5 
R 

S1=332 Sl=l70 Sl= 38 Sl= 78 Sl= 52 Sl= 79 Sl= 67 Sl= 86 
S2=215 S2=386 S2= 37 S2=127 S2= 60 S2= 65 S2= 67 S2= 79 

Condition M= 64.5 M= 82 M= 14 M= 60.5 M= 49 M= 43.5 M= 50.5 M= 49 
NR 

Sl= 30 Sl= 75 Sl= 11 Sl= 58 Sl= 45 Sl= 35 Sl= 51 Sl= 45 
S2= 99 S2= 89 S2= 17 S2= 63 S2= 53 S2= 52 S2= 50 S2= 53 

Chapters (9-15) 

9 10 11 12 13 14 15 -

Condition M= 60 M= 43 M= 64.5 M=508.5 M=l82 .5 M=l30 M= 75.5 
R 

Sl= 46 Sl= 48 Sl= 36 S1=867 S1=206 S1=104 Sl= 79 
S2= 74 S2= 38 S2= 93 S2=150 S2=159 S2=156 S2= 72 

Condition M= 23.5 M= 38 M= 39.5 H= 36 M= 65 M= 84 M= 55.5 
NR 

Sl= 21 Sl= 37 Sl= 55 Sl= 32 Sl= 35 Sl= 77 Sl= 49 
S2= 26 S2= 39 S2= 24 S2= 40 S2= 95 S2= 91 S2= 62 \0 

f-' 



TABLE 14A 

STATISTICAL COMPARISON OF SURVEYING TIME, 
IN SECONDS, FOR THE 15 CHAPTERS IN SESSION ONE 

Single factor ,\NOVA With Repeated Measures (Winer, 1962) 

Research ~pothesis. 

The mean of the RSl is smaller than the mean of the NRSl . 

.:-Statist:f.ca~ Q..'{E__o_t_:heses. 

Ho: RSl = NRSl 

Source elf 

Rows 1 

Columns 14 

Res:idual 14 

Total 29 

Sum of Scuares 

88780.799 

311534.467 

328460.201 

728775.467 ·------ ------------------------- ----· --- -- -- --·· 

Decisions. 

Hl: RSl ~ NRSl 

:Mean S uare F 

88780. 799 3.784 

22252.461 

23461.442 

F.95 (1,14) = 4.60 
J 

1. Retain the null hypothesis of no significant difference 
between means. 

92 

2. Reject the alternate hypothesis that the mean of the RSl is 
smaller than the mean of the NRSl. 



TABLE 14B 

STATISTICAL COMPARISON OF SURVEYING TIME, 
IN SECONDS, FOR THE 15 CHAPTERS IN SESSION ONE 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is smaller than the mean of the NRS2. 

Statistical !!,_vpotheses. 

Ho : RSl =' NRS2 

Findings. 

Source 

Rows 

Columns 

Residual 

Total 

elf 

1 

14 

14 

29 

Sum of Squares 

68640.832 

333363.800 

311837.668 

713842.300 
----·-··----------------------~---~--~--

Decisions. 

Hl: RSl .c: NRS2 

Mean Sqt1are F 

68640.832 3.081 

23811.700 

22274.119 

F.95 (1,14) = 4.60 

1. Retain the null hypothesis of no significant difference 
between means. 

2. Reject the alternate hypothesis that the mean of the RSl 
is smaller than the mean of the NRS2. 

93 

I 



TABLE 14C 

STATISTICAL COMPARISON OF SURVEYING TIME, 
IN SECONDS, FOR THE 15 CHAPTERS IN SESSION ONE 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is smaller than the mean of the NRSl. 

Statistical l:_ypotheses. 

94 

Ho: RS2 = NRSl Hl: RS2 < NRSl H2: RS2 ::::. NRSl 

Findings_. 

Source 

Rows 

Columns 

Res:i.dual 

Total 

Decisions. 

df 

1 

14 

14 

29 

Sum of Squares 

41962. 799 

70343.467 

47659.201 

159965.467 ---·---

Mean Square F 

41962.799 12.326 

5024.533 

3404.228 

F.95 (1,14) = 4.60 

1. Reject the null hypothesis of no significant difference 
between means. 

J 

2. Reject the alternate hypothesis that the mean of the RS2 is 
smaller than the mean of the NRSl. 

3. Retain the alternate hypothesis that the mean of RS2 is 
larger than the mean of NRSl. 



TABLE 14D 

STATISTICAL COMPARISON OF SURVEYING TIME, 
IN SECONDS, FOR THE 15 CHAPTERS IN SESSION ONE 

Single factor i\.NOVA With Repeated Measures (Winer, 1962) 

Research ~ypothesis. 

The mean of the RS2 is smaller than the mean of the NRS2. 

Statistical hypotheses. 

95 

Ho: RS2 = NRS2 Hl: RS2 L NRS2 H2: RS2 -::. NRS2 

Findings. 

Source df Sum of Squares Mean Square F 

Rows 1 28520.832 28520.832 10.252 

Columns 14 84264.300 6018.878 

Residual 14 38945.168 2781. 797 

Total 29 151730.300 F.95 (1,14) = 4.60 ._,_ __ 

Decisions. 

1. Reject the null hypothesis of no significant difference 
between means. 

I 

2. Reject the alternate hypothesis that the mean of the RS2 is 
smaller than the mean of the NRS2. 

3. Retain the alternate hypothesis that the mean of RS2 is larger 
than the mean of NRS2. 



TABLE 15 

GROUP AVERAGE AND INDIVIDUAL SURVEYING TIME, 
IN SECONDS, FOR THE 10 CHAPTERS IN SESSIONS 2-11 

Sessions 

2 3 4 5 6 - - -

Condition M=847 M=420.5 M=527.5 M=453.5 M=480 
R 

Sl=795 Sl=421 Sl=537 Sl=409 S1=510 
S2=899 S2=420 S2=518 S2=498 S2=450 

Condition M=478 M=522 M=423 M=265 M=458.5 
NR 

S1=425 S1=431 S1=323 S1=275 S1=422 
S2=531 S2=613 S2=523 S2=255 S2=495 

Sessions 

7 8 9 10 11 

Condition M=652 M=391.5 M=551 M=451 M=513.5 
R 

S1=607 S1=410 S1=522 S1=430 S1=430 
S2=697 S2=373 S2=580 S2=472 S2=597 

Condition M=430 M=332 H=430.5 M=402 M=483 
NR 

S1=500 S1=307 S1=466 S1=425 S1=435 
S2=360 S2=357 S2=395 S2=379 S2=531 

'° 0\ 
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TABLE 16A 

STATISTICAL COMPARISON OF SURVEYING TIME, 
IN SECONDS, FOR THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is smaller than the mean of the NRSl. 

Statistical hypotheses. 

Ho: RSl = NRSl Hl: RSl .I!. NRSl H2: RSl ::.. NRSl 

Findings. 

s ource df Sumo f s quares Mean s iquare F 

Rows 1 56392.2 56392.200 8.392 I 
Columns 9 120338.0 13370.888 

Residual 9 604 77. 8 6719. 755 

Total 19 237208.0 F.95 (1,9) = 5.12 

Decisions. 

1. Reject the null hypothesis of no significant difference between 
means. 

2. Reject the alternate hypothesis that the mean of the RSl is 
smaller than the mean of the NRSl. 

3. Retain the alternate hypothesis that the mean of the RSl is 
larger than the mean of the NRSl. 

'I ,, 
I •1: 

I 

,,I 



TABLE 16B 

STATISTICAL COMPARISON OF SURVEYING TIME, 
IN SECONDS, FOR THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor A.NOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RSl is smaller than the mean of the NRS2. 

Statistical hypotheses. 

Ho: RSl = NRS2 Hl: RSl L. NRS2 

Findings_. 

Source df Sum of Squares Mean Square F 

Rows 1 19971. 2 19971. 200 1.958 

Columns 9 150106.0 16678.444 

Residual 9 91751. 8 10194.644 

Total 19 261829.0 F.95 (1,9) = 5.12 

Decisions. 

1. Retain the null hypothesis of no significant difference 
between means. 

2. Reject the alternate hypothesis that the mean of the RSl 
is smaller than the mean of the NRS2. 

98 
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TABLE 16C 

STATISTICAL COMPARISON OF SURVEYING TIME, 
IN SECONDS, FOR THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is smaller than the mean of the NRSl. 

Statistical hypotheses. 

Ho: RS2 = NRSl Hl: RS2 L NRSl HZ: RS2 ~ NRSl 

Findings_. 

s ource df s um o f s ,quares M ean s ,quare F 

Rows 1 111751.25 111751. 250 11.53 

Columns 9 175806.05 19534.005 

Residual 9 87223. 25 9691.472 

Total 19 374780.55 F.95 (1,9) = 5.12 

Decisions. 

1. Reject the null hypothesis of no significant difference 
between means. 

I 

2. Reject the alternate hypothesis that the mean of the RS2 is 
smaller than the NRSl. 

3. Retain the alternate hypothesis that the mean of the RS2 is 
larger than the mean of the NRSl. 

. ,\ 
d 
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TABLE 16D 

STATISTICAL COMPARISON OF SDRVEYING TIME, 
IN SECONDS, FOR THE 10 CHAPTERS IN SESSIONS 2-11 

Single factor ANOVA With Repeated Measures (Winer, 1962) 

Research hypothesis. 

The mean of the RS2 is smaller than the mean of the NRS2. 

Statistical hypotheses. 

Ho : RS2 = NRS2 Hl: RS2 .t:. NRS2 

Findings. 

Source df s um o · iquares f s Mean s ,quare F 

Rows 1 56711.25 56 711. 250 3.627 

Coltnnns 9 183369.05 20374.338 

Residual 9 140702.25 15633.583 

Total 19 370782.55 F.95 (1,9) = 5.12 

Decisions. 

1. Retain the null hypothesis of no significant difference 
between means. 

2. Reject the alternate hypothesis that the mean of the RS2 
is smaller than the mean of the NRS2. 
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TABLE 17 

Sill!MARY OF STATISTICAL COMPARISONS 

COMPARISONS 

A B C D 
RSl NRSl RSl NRS2 RS2 NRSl RS2 NRS2 

CRITERIA 

I. Survey Omissions 

Session One (TABLES 2A-2D) * * ns ns 

Sessions 2-11 (TABLES 4A-4D) * * * * 
II. Survey Additions 

Session One (TABLES 6A-6D) ns ns ns ns 

Sessions 2-11 (TABLES 8A-8D) ns * ns * 
III. Test Scores 

Session One (TABLES lOA-lOD) * * * * 
Sessions 2-11 (TABLES 12A-12D) ns * ns ·I< 

IV. Surve~ Time 

Session One (TABLES 14A-14D) ns ns * * 
Sessions 2-11 (TABLES 16A-16D) * ns * ns 

f--1 
0 
f--1 

*=Significant at the .05 level of confidence ns = Not significantly different 



102 

TABLE 18 

INDIVIDUAL RATIOS OF APPROPRIATE SURVEYING TIME 
TO TOTAL SURVEYING TIME UNDER CONDITION R 

OVER THE 15 CHAPTERS IN SESSION ONE 

Chapters (1-5) 

1 2 3 4 5 

Sl= .487 Sl= .794 Sl=l.000 Sl= • 897 Sl=l.000 

S2= .637 S2= .629 S2=1.000 S2= . 771 S2=1. 000 

Chapters (6-10) 

6 7 8 9 10 

Sl=l. 000 Sl=l.000 Sl= .953 Sl=l.000 Sl=l.000 

S2= .938 S2=1.000 S2=1.000 S2= .878 S2=1.000 

Chapters (11-15) 

11 12 13 14 15 

Sl=l.000 Sl= .456 Sl= .907 Sl=l.000 Sl=l.000 

S2= .817 S2= .880 S2= .830 S2= .670 S2=1. 000 



2 

Sl= . 898 

S2= .784 

7 

Sl=l.000 

SZ=l.000 

TABLE 19 

INDIVIDUAL RATIOS OF APPROPRIATE SURVEYING TIME 
TO TOTAL SURVEYING TIME UNDER CONDITION R 

OVER THE 10 CHAPTERS IN SESSIONS 2-11 

3 

Sl=l.000 

S2= .969 

8 

Sl= . 992 

S2=1.000 

Sessions (2-6) 

4 

Sl= .931 

S2= .947 

Sessions (7-11) 

9 

Sl=l.000 

S2=1.000 

5 

Sl= . 606 

S2= .873 

10 

Sl= .976 

S2=1.000 
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Sl=l.000 

S2=1.000 

11 

Sl=l.000 

S2= .948 



CHAPTER IV 

DISCUSSION 

The purpose of this experiment was to examine the effects of 

reinforcement upon the acquisition of surveying behavior following a 

lecture (with modeling) on the subject. A comparison was made between 

Ss who were reinforced for emitting the behaviors described in the 

lecture, and ~s who were not reinforced for appropriate behavior. 

The study was not primarily designed to examine whether reinforce­

ment was efficacious in conditioning appropriate survey behavior, but 

whether reinforcement after a lecture on surveying, and modeling such 

behavior, was more efficacious that the lecture and modeling only. 

Of course, as comparisons were made, both factors were investigated. 

The experiment was designed to utilize a typical study setting 

and to bring the R ~sunder stimulus control of a study light. This 

was done to begin development of appropriate study after the experiment 

was over. To make the experiment more useful for typical college situations, 

~s were chosen to represent difficult cases, that is to say, they were 

marginally motivated, academically deficient, and void of good study 

behavior. 

A pre-experimental assumption was made that even weak students could 

be conditioned to emit basic proper study habits, and that these may lead 

to more complex habits later. It was assumed further that students 

must learn some successive approximation of the final behavior desired 

if they are void in that behavior at the outset. To emit all the 

104 
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behavior included in the SQ3R, for example, would require a tremendously 

complex chained performance. This experiment was only a beginning 

to that process. 

The experiment was designed further to develop a procedure whereby 

an intensive study of Ss could be made. The utilization of objective 

records such as the video tape recordings were extremely helpful in this 

study. Any questionable situations of the Ss' verbal response could be 

clarified with a playback. The use of a light on a clock was a 

remarkably accurate indication of appropriate surveying behavior and the 

timing of such behavior. This experiment was unique in its use of 

physical apparatus for intensive study of survey behavior. It apparently 

avoided many of the limitations and shortcomings of some other studies 

in human verbal responses. 

The employment of student ~s demonstrated that minimally trained 

non-professionals can serve as reliable supervisors of such a technical 

operation, freeing the principal investigator for other supervisory 

functions. The Es not only were capable of accurate supervision, but 

learned more than anticipated about the principles of operant behavior. 

It occured to the principal investigator that this might be an excellent 

teaching method for students in that subject area. The Es became 

interested in the outcome of the experiment, and developed a greater 

interest in experimental psychology. The female E transferred to a 

four-year college as a psychology major in the quarter following the 

experiment. 
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Behavior Change 

The effect of the lecture on surveying behavior, including modeling 

of that behavior was somewhat surprising. All ~s were void in surveying 

behavior (as measured by the baseline session which was videotaped) 

before the experiment began. By contrast, the ~s who were not reinforced, 

later were emitting much appropriate behavior described in the lecture. 

It may be concluded, therefore, that the lecture was effective to that 

extent. In the instances where R behavior was significantly better than 

NR behavior, it is notable that the differences appeared even greater 

when it was realized that the Ss under both learning conditions had 

progressed so far in numbers of desirable survey behaviors emitted, 

when compared to their baseline voids. 

When acquisition additions were compared, for example, it is 

important to note that the non-significant results on the four comparisons 

in session one are not because Ss under both learning conditions made 

equally great numbers of additions, but that they all made equally few 

additions. The acquisition addition percentages for all four Ss over 

all 15 chapters are amazingly low: 44 of the 60 observations were O; 

and only five scores exceeded 17% error. 

Of the four comparisons in sessions 2-11 acquisition addition 

percentages of O accounted for 22 of the 40 observations. Significant 

differences were shown when RSl and RS2 were compared with NRS2 whose 

error percentage ranged from 7 to 76. 
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It appears that the lecture with modeling may be an effective way 

to develop survey behavior when intensive study or immediate reinforce­

ment may not be possible. It is feasible that the success of the NR Ss 

(relative to their baseline scores) may be attributed to the "Hawthorne 

Effect," in that they were reinforced for coming to the experimental 

room to survey. They knew someone was watching them and listening 

to them. NRS2 said once that he sure was "glad to be a TV star." 

Acquisition Omissions 

That R Ss made significantly fewer acquisition omissions on two 

of the 4 comparisons in session one, and on all 4 comparisons in 

sessions 2-11 is evidence that learning condition R was effective in 

producing appropriate surveying behavior. All appropriate topic 

sentences were read by both R .§_s, and they did it with fewer errors than 

did the NR Ss. 

It bears repeating at this point that where non-significant 

differences were found (session one: C and D) it was not because the 

RS and the NR Ss made equally large omission error percentages, but 

that all Ss did about equally well. Of the 45 observations in question 

only 3 exceeded 46% error. Although these comparisons did not show 

significant differences, the scores reveal that the lecture apparently 

was equally effective for both learning conditions. It is of note 

that the performance of RSl was significantly better when compared to 

NR Ss than was that of RS2. It was not readily apparent why RS2 
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occassionally (namely, on 3 of the 15 chapters) made several omissions, 

thus raising his error percentage to a level similar to that of the NR 

Ss. Perhaps RS2 caught-on more slowly than RSl, since during sessions 

2-11 his performance on this criterion was significantly better than 

the NR Ss. 

Acquisition Additions 

It was noted above that the errors of surveying addition were 

minimal for all ~s, reducing the variability between learning conditions 

and within the performances of individual l· Therefore the difference, 

statistically, was non-significant. It seems explainable further that the 

natural error in surveying would more likely be one of omission rather 

than addition. For marginally motivated students (for whom studying was 

laborious), the most easily remembered direction from the lecture on 

surveying might have been one asking them not to read more than was 

required. 

It bears mentioning further, that the 15 chapters in session one 

had varying numbers of distracters in terms of bold-faced headings. In 

almost all chapters there were few plausible sentences or distracters that 

might have been considered 2.ppropriate by the ls. This probably reduced 

the number of surveying addition errors, thereby reducing the variability 

between Ss. However, in sessions 2-11 in which the chapters surveyed 

had several distracters, the probabilities for error increased. In sessions 

2-11, with greater opportunity for error, 2 of the 4 comparisons were 

significantly different, showing the effectiveness of learning condition R. 
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Test Scores 

It was observed that in 6 of the 8 comparisons significant 

differences occurred. Learning condition R, as measured by the test 

scores, seemed to be effective. It is interesting to note one apparent 

relationship between surveying behavior and test scores. The only two 

comparisons (A and C) in which non-significant findings were shown, 

were characterized consistently in the following ways: (1) NRSl made 

significantly more surveying omissions; (2) made a similar number of 

acquisition additions; and (3) took significantly less time to survey, 

than did RSl (comparison A) and RS2 (comparison C). The significant 

findings for test score comparisons (Band D) in sessions 2-11, however, 

were associated with (1) significant differences in survey omissions; 

(2) significantly fewer acquisition additions; and (3) non-significant 

differences in surveying time. 

The consistent variables are surveying time and additions. When 

test scores were significantly better, there were significantly fewer 

additions and non-significant time differences. When the test scores 

were not significantly different, there were non-significant differences 

in acquisition additions and significant differences in surveying time. 

In short, when R .§_s read as much inappropriate material as did the 

NR .§_s, and took significantly longer to do so; although they omitted 

significantly less appropriate material, their test scores were not 

really better. 

It may be that the differences were the results of the additions 

or the time. Perhaps the explanation is more readily available in the 

'i ,, 
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difference between the NR Ss. In sessions 2-11 NRSl did well enough 

on the tests to minimize the variance between her performance and that 

of either of the R Ss with whom she was compared; whereas NRS2 did not 

do that well. 

Since both non-significant test score percentages occurred in 

sessions 2-11, it was considered that the 24 hour delay between surveying 

and testing may have been the cause. However, two of the four comparisons 

in sessions 2-11 showed significantly better test score percentages by 

RSl and RS2 than by NRS2. Therefore, it cannot be posited with any 

certainty whether it was the personal differences between NRSl and NRS2 

or the time delay between surveying and testing. 

It seems evident from the data gathered that the more sophisticated 

content, taken after at least 24 hours, was more difficult for both groups, 

but perhaps more so for the R group. 

During sessions 2-11 it came to the attention of the principal 

investigator that at different times both the R §_shad had debilitating 

personal problems. It was felt that those problems may have affected the 

concentration of the R Ss in the sessions during those times of pressure. 

Hopefully that did not alter seriously the results of the sessions. 

Probably those situations were fairly typical of students with serious 

study problems, and therefore aided, indirectly, the realism of the 

experiment. However, these considerations may explain the only two non­

significant test score comparisons. 

It appeared to the principal investigator and the student Es that 

one of the reasons the R Ss stuck it out with the experiment was because 
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they had given their word, and knew that the success of the experiment 

depended upon completion of all that had been explained. This behavior 

did not appear to be a typical reaction, but was important. 

It may be stated that the kind of learning to be derived from 

surveying was tested rigorously by the 24-hour delay (during sessions 

2-11) before examination took place. Surveying behavior does not 

require that Ss retain content for periods of time up to 24 hours. It 

is a study device used primarily to gain an overview of a chapter. It 

is a preliminary step before question-formation, which leads naturally 

to purposive reading. Examining the ~s after 24 hours over material 

they only saw for a few seconds was asking for an unusual performance, 

yet amazingly, the performance of the R Ss was evidence of the effect of 

learning condition R. 

It is not known what effect, if any, was caused by not revealing 

to the Ss how well they did on each test they took. Part of the experi­

mental design was to tell the §_s nothing about their success. The R Ss 

were given to understand that the presence of the light indicated 

appropriate surveying behavior. An interesting question would be what 

would be the effects of reporting the test results to the §_sat each 

session? In that success on the tests taken should be a conditioned 

reinforcer, it might have aided both groups equally well. 

Anecdotal Observations 

It was mentioned previously that the female E transferred to a 

four-year college to pursue a major in psychology, partly due to the 

Ii 
,I 

. I 
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involvement in the experiment. The Ss seemed interested in the outcome 

of the experiment, and asked about the progress of it. The academic 

performances of the ~sin their courses at the college were noted after 

the quarter during which the experiment was conducted. Three of the 

four Ss dropped slightly in their G.P.A. for the Fall quarter. RSl went 

from 1.24 to 1.00, RS2 from .63 to .17, and NRSl from 1.23 to 1.18. 

:ms2 1 s G.P.A. went up from 1.78 to 1.92. There were no apparent effects 

on their G.P.A. 's from the experiment. It should be pointed out, 

however, that the personal problems during the quarter experienced by 

the two R ~s did pre-occupy both of them to the point of distraction 

from their academic coursework. 

Implications for Further Study 

The results of the experiment were considered fairly successful. 

Approximately 44% (14/ 32) of the hypotheses were significant in the 

predicted direction. It is of note, however, that 75% (12/16) of the 

hypotheses concerning surveying omissions and tests scores were significant. 

These two criteria are most important in terms of academic relevance, 

since material to be studied for college classes must not be omitted, 

and grades most often are based on test scores. The specific aims 

11ere reached to a great extent. It was generalized to these four ~s 

that reinforcement, following a lecture and modeling on survey behavior, 

is more effective than a lecture and modeling with no reinforcement. 

It was apparent that surveying behavior was under stimulus control of the 

study light at the study desk. The experiment was accomplished,at 

minimal professional expense while allowing for intensive study of the 

Ss involved. 

11 
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Having brought surveying behavior under stimulus control, a 

logical progression would be to bring the other facets of good study 

habits under stimulus control. It appears hopeful that this might be 

accomplished in a manner similar to, or more useful than the present 

experiment. 

It would appear that the variability between E_S, though they 

basically are similar in performance, indicates the need for intensive 

study of greater numbers of E_S, and perhaps over longer periods of time. 

1 t appears that the experiment would have yielded more information and 

been somewhat more appropriate in design had a reversal been done. 

is, if the NR Ss had been reinforced after a period of time and the 

performance of the R Ss which previously brought reinforcement no 

That 

longer was reinforced, (i.e., was extinguished). What might have occurred 

can now only be hypothesized. 

FurthEr _. it occurred to the principal investigat0r that the 

experiment might well have been done with more students, to measure 

more effects, such as sex differences or academic ability. The objective 

measures were such that it would not have been unreasonable to record 

more students and perhaps more sessions. 

One of the most interesting ideas that occurred was that of the 

presence of the Es in the study room. Perhaps the presence of the E 

11here the R ~s could see him might serve as an added social reinforcement, 

a con di ti one cl reinforcer. It might be feasible to have a large group of 

students (attempting to learn appropriate study behavior) shaping and 

reinforcing each other's behavior in a classroom setting. 



.... 
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APPENDIX A. Samples of Tests from Session One 

TES'r 1 

Di:ccctiorw: '.i.'hc selection you hu·..rc su~;cjrcd conta:f.110 mnny ,.c1c:1s. Place 
a cher..'.!c :i.n the blr.nk :I.n f.:-ont of ~ :tde:.i cm1t:ai11cd :I.n tha mntorial you 
were ui~ec~cd to cur.Jcy. 

A. In t:hc dcfinit:l.ons in mo!lt ciictiona.rica, Cho :J.nfonnation nbout 
tha ct:yreology o:i: n t:-oxcl i:J c-ncloacd :1n porcnthcoea. 

n.. Cosnntes m:e 'WO'i.:'c1o f:rom dif fc:i:cnt lnngunges that have 
o:l·ro:ilm:itieo suggestil-i.i a comoon o.:-isin .. 

C. The render io led f.:-om wozd o-rigino to o. history of the 
development of t11e EngliBh lnngu.nge .. 

D. Englioh ifl dcoccndcu prj_m ... "-\.:-11y from three Indo-Europesn 
lnugunge groups: Hellenic, Italic, and Ge1.,nnnic. 

E. 'me modern Romance ln~guogca are French, Italian, and Gel."Iillln. 

F. Tne origin of the word 
ie ahm-m in brnck~~s. 

alao called derivation or etymology -

G. The English lnngunga ia a direct deace.ndnnt of the Weot 
Ger.manic 1,mgu~go. 

R. The Middle Englioh or c.:::inoitional pcr-lod in the development 
of Modern English lasted from A.D. 1100 to the Not1:11nn Conqueot. 

I. The main ~hcma o~ Che section io effective composition. 

J. It wco only tc,wurci the end of t:hc fifteenth century that 
Engl1.ch bccmna the common language of all clnmJes of people in 
Euglan<l. 

K. pie Cnntc;:bm:;y_ Talea , by Geoffrey Chaucer, were written :1.n 
Middle Englich. 

• 
L. An ~:::mnpla of etymology includeo the 1>refix, combining form, 

and suf fi:~. 

M. It: io very diff:tcult far a modern Ifagliolman to reml ·.the 
o;:-iginnl ?forte d' Arthm:-, "lihich waa written by Malozy uearly 
five hundred years .o.go. 

N. If each word in the Engl:t~h language were couutcd cva-..-y time 
it io uaed, it would be apparent: that Anglo-Smwn uo-rdo 
conatitute 40 to 50 percent of the_ spoken und ·w-rittcn langucge. 

• I 
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TEST 15 

\ 

Dir~::::t::.onc;: Th~ 0•:)1cccion you h~;;o au:cvc;•cd cci1tcina mm-:.y idcno. Plm:c 
c c:,o::.k iu tho blr:.nk in front of Cr\ch :l.dca cont:iinod in the matm:inl you 
ware cli;:cct:ad to m1-rc-e-iL• --

( -

Ao "H~o.li:h Educ.ntion" diocu.~m~o the ci1oicc o~ a ·pli.yoicion mid 
daoc.:-i.bco t:hc fom:tly physicisn, opccinliotu, and clinica. 

B. Th.cl llippocz:nt:lc o~th, u atatcm:mt of ethical pr.iucipleo 
for ph~c:tcimis: dmt:c3 from. tha :fourth ccntm.-y A.D. 

C. Tho D3clm:nt:1.on of Genova io a modem ~eforruulat:ioa• of the 
ll:1.ppocrat::1.c onth. 

D. Thn etnr:idm:do oi: t'l',~:h1:1.n3 for phyaid .. m10 and the :1.dcols of 
cervice Ge~ up bj the medical profcosion a~e the very 
h:1..ghoo~. 

E. A co'UoJ.ty mutl:knl oociofy raoy ".i:'efooe mmabc::ahip to o 
phyoic:l..nn oven if he io licensed to practice in .tho iatotc. 

i7.. The s1:i:~ of s · phyo:!.cit':J:1 'a pi"act::1co ia al.moot alwaya n clu.n 
to hio m~d:i.c&l tibility. 

G,. Tho old-timn gcnzxal p'i.·r.ic.~:ionor, -who d:lc.eno.;cd all the 
family illo, b~o~3ht tho children i1.1to the world, etc., 
b~lcn~o to a pncc gcnc~n~ion. 

H. 1.n Chio ogc of opmci.n1:i.:rn.t1on, th~ fm1111y phyoiciR\l iD mi 

irrntii:u!:ion of t:ho puot. 

I.. Int~i-nioto n~ ph70:lcii1n9 n!-,o tt'cat :tutcrnnl dioordc:ro 
throup,h either :lnCarnal curgccy ox intc~-nal radiation. 

J. Tho at:ato liccnoiu::; bonrd Beto up opocif ic. roquirGro,:nCo 
fer tho practice of ourgo~-y, obototrice, pediatrlco, ond 
m,-nocology. 

K. Spec:lalir:ntion hoo been dovolcr;~d in medicine in :responoe 
to nccdo. 

L. Pa.t:."1.cn~o ofti:-z'!. couou1t Gp.!icin.H.oto abo~t 1U.n.m:m~..1' tlmt 
could bo t:r~.mtocl joot oo effccti""Cl.y b7 their fcmily 
ph7oiciooo. · 

M. Piiyoic:lnna in •,.rnz-:J.ouu pm:to of the c::nmtey ara grouping 
thClllDel,·ca together into clinicG in order to pr~ctico 
medicine on n cooporotive bnois. 
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Test 1.5 

N. In g-nu~ral, n pntic.~t pr-.70 much moi-c for tr,:lot:ot':nt by n 
'l.'O~_. .. ccmpct~t su~gcon than :fo~ tt-r.!otr..·mt by a mcdiocro 
ouz-r;oon. 

o. Xt 1c co~:i.IMtod that u famil;1 ph7i,iciDn can pt"ovido niasrly 
80 pcI:"ccnt of all ri1cdicol ooni.cll!l that a family may 
rcqui.:o. 
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TEST l 

121 

Direct.iomJ: The oelcct:ion you hr.rve om:veyed contains many ideas. Place a 
check :1.n t:hc blnnk in front of each idea contained in the material you were 
directed to _ourvcl_. 

A. The "behaving orr,aniEm1" is one of the topica to be covered in 
the book. 

n. Pnychology ia l:f.ke other ocienccs in that it seeks to comorehcnd, 
to predict, and t:o central. 

C. 1-fnn hoo always 9cugM: to understand himself and the world around 
him, pnrt:ly bec:mse he cnn .:-eflect upon the past. 

D. Ao defined in the te:i:t, p8ycholor,; includes the study of directly 
obocrvnble behnvior, inferred conscious proc2soea, and inferred 
unconscioua proce8ecs. 

E. Poycholop.y is defined in the text as the science that studies the 
behavior of mun and other animnlG. 

F. lli::iatential and phenomenologically oriented psycholop;fats have 
had their p.renteot: influence upon clinical paychology. 

G. The critical diocuooion of human and animal behavior po:1.nto out 
dioagrcement over cmphaois to be placed upon lo~er organisms nnd 
mnn in a ocience of paycholop;y. 

II. Unconscious proceoaea are like ccnsc1ous procesaes · in that both 
have to be inferred. 

I. Psychological science aima to discover netv and useful info:rrnation 
in Che form of verifiable datn obtained under cor.ditious sucl1 
that other qualified people can make similar oboe-rvations nnd 
obtain the same results. 

J. In psycholoBy, the distinction betwecm the experir.:ental method 
.:md other methods 11co chiefly in the degree to which variables 
nre controlled. 

K. The term "e:1:per1111entnl poycholor,y" once wao chiefly applied to 
oenaocy processes, perception and lcarn:l11g - subject matter 
inherited from th(? earlieot 19th century laboratories. 

L. Ideally, sci en tif ic f. in<l inr.n should be ver:i.f 1.nble by others• 

H. An effective research device is the interview. It is a me.ins of 
obtnininp, the dnta that go into the cnse history, a means of 
Ahowinp. interest in the indiv:f.dunl. _ 

"tl. The variable thnt chanP.cs ns a ·rmmlt of chnn~e in the antecedent 
condition ie, called the dependent var1.able. 
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Test 1 
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Modern poycholop;y may be t:r.accd 111 two enrly approaches; · in 
Hundt' a lnboratory, no well us in other roots. 
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In n nsycholof'ic;1l e:~1eriment, the exnerii'lenter controls the value 
of the inckmendcnt vnr:lnble. 

The role of theory in paycholop;y d:l.scusses behnviorism; S-R; 
Geatalt; cognitive theories; psychoanalysia; and scientific models. 

A profea!>OT randomly cl:l.vi<lcs hfo nsycholopy clnsa of 300 studcnt11_ 
into three p,roup3 to study the effect: of mdnp uorlr.books unon the 
level of ncndemic achicvcrrient:. C.roun A is taup,ht without work­
books. Group B uaeo the workbcoka occasionally with the teacher I s 
direction. Group C is taupht with heavy dependence on the work­
books. The dependent variable is the level of: ncndem1.c nchievel'lent. 

Experimental desir,n and the use and interpretntion of: correlation· 
coefficicnto ohow the importance of measurement in psychology. 

' 

A variable io somethinR that can occu'i:' with different values. 

An instrument of research which has an important place in 
contemporary poychology is "the test." 

A probation officer randomly selected 50 cacrn histories of juvenile 
clclinqucnto and found that in 42 of the 50 caocs there waG clear­
cut ev:ldcnce of pnrentul rejection. He concluded that about: AO. 
percent of the time parental rejection io the cauoe of juvenile 
delinquency. Hio concluoion cannot be accepted until he establishes 
that: less parental rejection occurred in a control p.roup of non­
delinquents. 

The value of naturalistic obael-vation ia· limited by the fo.ct that 
the observer may oubotitutc unecdoteo and interpretation for 
genuine obscrvntions and description. 

'Much of mocle.:-n learning t11eory derives f.:-om aosocintion psych~lop.y • 

Here you a disciple at the first psycholor,ical lnbornto1-y :1.n 
1879 in Leipzig, you'd probably have studied behavior usin~ the. 
introopective method. 

John B. Watoon advocated a oyotcm known as behaviorism. 

Hhen a rat runo a muze you cnn take a m.otion picture of ito 
movement, nnd any competent f!Crson cnn check your statement about 
the order in whicl1 it entered the blind nlleyo. ~oat sympnthetic 
to ouch nn approach in studyin~ behavior would be orthodox 
behnviorioto. · 
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Preocnt-day stimuluo-reoponsc poycholof;iots go beyond the earliest 
hchaviorieto in that: the!y arc interested in intervening variables. 

The type of S-R psychology p1"'Cvnlent ill. America today croployo a 
broad definition of the conccµto of atimuluo and ;:cspoil.oc. 

Gcatalt poycholoF!iats hold that our exncriences depend upon their 
put:t0rninr,, r.clationahips, ond organization. 

A cognitive theorist ,10uld p;:obnbly maintain that a rat lcarninp, 
t:he correct pathway from the otart of a ma::e to food in the goal 
box learno a map or pattern that tells him the location of the 
gonl. 

1~1en·larr,c musses of data are available, the beet method for 
discovering whothor a rolationshit> exists between bvo variables 
is correlation. 
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TEST 10 

', ", .. e 
--~ .. : ... ~t:1.ono : 1"-~ O'•lc"c""i.on you :1 ...... ny idcllG• Place a :.:._~ ·'"-' ... • .. hnvc oun·c-Jcd coni:n no ...... you i.rare 
:~? :1.n th -e blnnk in front of _cr,ich idea contn1nod in the material 

ec:.ted to .flu::-vcy_. 

---
-------
-----

-------
-----
-----

-
-

-
--

- -

A-

B-

c-

D• 

~-

G-

u-

:i:-

On th i d t bo~y the · c :l.oouc oS: tha rclnt:ior.chip of tu n ° ' be 
occ'I:? to fo.·.ror tho po.=J:l.t:ion thnt ony p11eno;Jl'!lnon ccn 

.nu·thot"B 
deocd.bod 

e~thar in tona3 of mind or of body. 
/, e~udy of conaciouanoos, 
~t ono ti.mo poychology ,;mo thought to be th

4'.l ~:f.tito obcoirvat:f.on: 
nnd conac:i.ouoneao wao nccopt:cd no open co irome ch 1 gy 
now , 70 wond~r about i.to pln.cc in a acicntif:l.c pay 

O O 
• 

An ezmnple of an uuconociouo mentttl atato :f.o not dreamo, 
into~icnt~on, or delirium. 

Reocnrchcro huv4'! fm.md t:hat: · undo.:- ordinary- ci't'Cut113tcncco' most 
people cnn only attend clearly to one conv0rootion at 

8 
tilI!O• 

1110 no,:mnl wnki~R conaciommoos, in which wa can rcp~irt if 
nccuro.tely -.,hot: io happening in the env:tronment: about uo' 
not tho only otatc of nwa.rcnaoa. 

The st:ntc of peak e,cperiencco of .nltored mmrencaa doos nae 
imply dernngoment. . 

In Stnec l of olccp drcnmo moot co,t:'illOUly occur. 

Rv.pid eye covc:ucnt (RL'M) e1.oap uoually mnkoo arouaal of 
th

a 
olcopor difficult- . 

Tho moot: obvloun chnnr,a in et:ateo of .owr::roncoo io that bctwc2t1 
waking and olcop:tng, for moat: of ura experience tho crmwition 
nt 1enot tw:l.co a dny • 

.::, - The mnount of REM sleep docrooaco with ago. 

-ic-

µ-

Jud300 '1C'C'O bett:cr th::m 90 percent; aucccooful in da':armininr, 
'tJhich dronr.10 had in fact been produced undo-.: RillI condit:lono. 
Thcr'l?foro., it could be cmid thot ,troa::nrJ ut1dc~ REM <;onditio:o.o ore 
rnora dr.cnmlika thnn \lt.d.01: mum condition3 end Stogll 1-REM ifl a 
ont~ofaceory ind1cGto~ thnt a oubjcct 1a dt'l.i~roing, 

Rl!M olcop io rnolLlt prcvnlcn~ in p.:-ernotut'o infnnto. 

The o~at.emc,nt thn~ dreams of olcopwolkero clooel,- rotJemblc the 
oct:i.v:1.tieo t:ha percon cnr;ngcd in ·while olccpwmlldng io not 
correct. 

Moot: hmium drcmning occuro :1Ii EEG-Stap;o 1-ruru fllcep, althour,h 
thcro nro t:hrea otntco of the orgooiom: .wakcfu!neo11, NREM olcap, 
and REM ol<ae-p. 

,,. .. 
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According to Freud, droomo utilize symbolo to oxprcoe o
t
bcn."1.oa 

~-noccaptnblo doairca. 

Fr d £ d ~ ... n in hio moot 
· -cu mmom1ccd hio -u1flm:.11t1ol t:hcocy o re~ 

:i.npo.:-tnnt book, .!E-2. Intcr~1:ntation 2£ Drcar..n. 

Ted •1 in vcr the tellcat 
1:cportcd n dream in w'hich ho -.ma x: :I P: 0 h mon:f.fcot 

bu~ldingo oi a city. Tho aco1-y of hio dream io t 
8 

con~ont of the dream. 

Acco1.•ding to Freud, th'3 mnin mcclwniamo of a dream do EE! 
include ropr.caoion. 

If n pC?rcon ia deprived of drca..w b7 being ~mkcncd when h:or 
bcg:tna .::o d~c:i:m, whnt o:ro tho conocqucncco? He mskeo up 
i.: by drc.o:m:lng rao1.--o on cho following n:Lghto. 

T. The hypnotic otntc or trnnco recognized today io eooentinlly no 
it wao doec~ibcd in the ninctecnth-centucy hoydcy of hypnoa~9

• 

U • A clcc-r00.oc in ool.eciivity of attention ia ~ chnractcriotic 
of the hypnotic otnte. 

V • According to recent nt:udico, tha hypnoti:,;nblo pcraon i:s one who 
wc1ccmoo tha opr,ortuni~y co bccom~ hypnotized, docon't appcnr 
to be n wco.k or dependent peraon, nnd io uounlly normnl aud 

out:go:f.ng w:.ltb no evidence of neurotic tcndoncieo • 

w. Sm:bin 's interprotntion of h:;,"Pnoc;:i.o ia thnt of role-enactment:. 

X. nccn.uoe mun C:.ln think and d~cc.m, ho cnn trsnGccnd the mundane 
evcrydn:7 uor.ld ond contomplo1:e vioiono of unthought-ox-worlda. 

Y • Tho t:orm poychotomimot:1c rofcro t:o drugo thnt appear to mimic 
poychosio in o nonnal individwil. 

z. What ht1ppm10 wha'I\ a pcraon takco LSD, mcocnlina, or prJilocybin 
dcpcndo portly 1.,~pon the porllon 'a p.:epnr.n-tion, c,;pcctsncicG, end 
"aec," for tho drug at:nt:o nppcm:o to be n highly suggo.itibla rao. 

AA• The mnj or uues of tho conoeiou."'lnDco-, mind-oxpnndinr, drugs J.t'O 
for plcoou~o, "thrillo" or 11kicko," foi" montc.i.l. or Cwotionr..L 
dioturbuncco, and fox philoooph:tcal, rcligiouo, or cocio~ benofito. 

BB• On~ of the morel pTomio1n8 UBCO of LSD sppaaro to be ir the 
trcnement of nlcohol:i.om. 

CC. Tho poychcdel:lc drugo (LSD, nicscaline, etc.) lead to a state of 
suggantibility much like hypnoais. 

DD. Drugo hnve been used from nncienc timco to po:1o•Jn or to cure, 
to roliavc pain, to produce oleep or halluc:tna~ione. 

-
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Hot all CJcporicncco of LSD arc plcnr.nn~ c11eo. Rcaponaivcncoa 
'ton oct of ouzgcot:tona 1o nvuully incrcnocd with LSD. LSD 
uoero tend to give oveLly poaitivc oelf-dcscriptiona. 

Sche-r, ouggeatcd for fur~hcr ;.-cadl.nC, -wrote on the noturo of 
mind mid ito place :f.n the world of science. 

',, ,, 
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APPENDIX C. Typescript of Pre-experimental Lecture 

"The nature of this talk is "llow to survey." The word survey 

from Francis Robinson's technique of how to study called Survey Q 3R . 

.;ur·Je.Y stands primarily for what we would call scanning: Looking ahead 

, ,,g-i-. the chapter to see what's in it·, not reading every word in the t1·1ro.__.. J...L -

,_:hapte'X'.", looking only at the major outline of the chapter. I would like 

tu 
describe in the next few minutes how to survey. Later, you will be 

d s }/_e d r:o survey several work units in this same room I am now sitting in. 

·:·o·J 
- ::Ll be asked to read the work uni ts in the manner I will describe ~,,.:;r::J.... 

and 
no other way. You must follow as strictly as you can the techniques 

Later I will demonstrate how to do it as I will teach you. 

you to do it. You will be filmed. You will be recorded. He 

• .. ; :L l l 
measure how you do your surveying behavior as it compares to the way 

,-1 j_ J._ ::L teach you to do it. 
l 

If you follow in all respects the instructions 

you, you will do it exactly right. 
1 
L 

:J
• ~e g -

In surveying, the important thing to do is to read all bold-faced 

d::i. 0 gs. You are to read only the materials that are listed in bold type 
1-1 (~ a. 

~ a-ve set themselves off as being a major point. The author usually 
Ci -r tJ.-

,,.-Jr.>es 
-r:::his by using darker ink, capitalizing the words, or some other 

}-l-
0

5-que to set off this material from the other text material. To 
t.: e C 

you understand exactly what I mean, I will read a chapter the way 
11eJ-P 

J:. expect you to do it in surveying and you may look at the same chapter 

;:J.Dd 
see how I am doing it. I am using for this study a book called 

. d&l--oce Testing. I will be looking at Chapter 2. You will observe that 

'~ 
- J:_ survey this chapter I will be reading aloud. It is absolutely 
:-J.S 



a.. -cive that you read out loud exactly the material that you are 
:··-~_;,e-X:-

.·, 
, .. 

t:O read and no other. If you do not read it aloud or if you do 

rea.d exactly what you are instructed to read, this will show up 

experiment that you are doing it incorrectly." 

[Experimenter began to read aloud the title and number of the 

t e y, the bold-faced headings and the first sentence under each 
--_:L-10.?· 

1 ·o§;· 
;.'=='ac...:J-

Then he closed the book and continued lecturing]. 
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"You will not be asked to read aloud any figures, charts, graphs 

._,ill 

If the word "example" appears in the text as a heading, you 

0 e asked to read the word "example" and read the first sentence 

£ allows under it. You are not to read tables, charts, graphs, or 

You are to read the chapter name, the number of the chapter, the 

. d_£a.ced headings, and the first sentence that follows under any 
0 J_ 

, ea.ding. 
c1b-n-

t3-7e 

You will observe from the way that I read this chapter that I did 

-i::;llings consistently and did not do many other things that I could 

oone. The key things in surveying properly are to read the chapter 

•· J. t: J... e , ·- . 

the number of the chapter, the first sentence after the chapter 

if there is one, then the first bold-faced heading, the first 

eoce under that bold-faced heading and continue in that order 
seot 

vg;h the entire work unit. If there is no sentence under a chapter 
1:j1 -x:-o 

. ,_1 e 
t J . ._.J.-

or a heading but rather another heading, then you would read both 

d :i- ,o.gs in order and then read the first sentence whenever it does 
'-i•.::-21. 

occ 
under the heading. 

0 'J'.'.' 

If you are confused about this you may refer to the way I did it 

~ead through Chapter 2. [The Ss had the book open in front of them] 
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I remind surveyi· ng behavior. 
You again of the basic rules in 

These 

· lJS t be understood before you begin the study. 
You must read all 

·"-~·ld-fa.ced h d l each bold-faced heading. 
ea ings and the first sentence unrer 

If you 
are to of work, 

read no more or no less than that amount 

. i·n error-you are 
_e,,r7. t:.:i_rilJ.e to read beyond the first sentence, you are 

:1 .-_. t:: do :i. ng it properly. 11 bl charts, graphs, Please ignore a ta es, 

a..Dd illustrations. an d it has a title 
If an example is listed 

-_-_) --- e:--::a.znPle and this constitutes a bold-faced heading, then you may 

h e underneath the word 
t: example and the first sentence or phrase 

'~.:.e ::--:arn P J_e ·" At all times when you are reading the proper material you 

"c:::-•.=: t:O be reading aloud. Please read as clearly and distinctly as you 

a..ri.d yet read as you would like to in order to retain the material 

t:ha t you have read. At the end of each work unit you will be given a 

a-v-er that material. It will be a test to see if you have surveyed 

,rope.:ClY• If you survey properly the test will be in your favor. If you 

. . a-7e 
s 0.rveyed improperly or incorrectly, it will be harder for you on 

So it is important that you do the surveying properly. When 

corriPlete the work unit, namely when you have read the first sentence 

-Ji: the last sub-heading, then you should close the book and say "I would 

' :L 1-:. e 
-r: rie test now. " You wi 11 be given a test which you may take and 

:eeturn and continue with the next work unit. There are a total 

r; f J._ 5 ~ork units which you will be asked to accomplish and when you have 

so the session will be over. Let me remind you again of the survey 

Read the bold-faced headings and the first sentence of each 

d- :£ .geed heading, no more - no less. Read aloud. When you are through 
::., ,..J )_ 

,'""adj...-0-g the last word in the first sentence of the last sub-heading under 

g;:i--ven work unit then you say "I would like the test now." After 

r::. a,l<e the test, you may then proceed with the next work unit." 




