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ABSTRACT 

Although several studies have alluded to the importance 

of reinforcement as a component of interventions involving 

Alzheimer's Disease patients, no studies have looked 

specifically at the effect of reinforcement on effort within 

this population. Bandura's social learning model posits 

that any effect of reinforcement is mediated through a 

change in self-efficacy. Alternatively, the behavioral 

perspective states that reinforcement would increase effort, 

regardless of self-efficacy change. Support for behavior 

change without a corresponding change in self-efficacy is 

found in the implicit learning literature discussing its 

dissociation from explicit learning. This study found that 

reinforcement did not consistently affect self-efficacy, nor 

did self-efficacy affect effort. Implications for Bandura's 

social learning model are discussed. Reinforcement was 

found to affect effort only when given later in the testing 

period. This differential effect is discussed in terms of 

fatigue. 
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Progressive dementia caused by Alzheimer's Disease is 

currently thought to affect at least 4 million Americans 

(Evans et al, 1989). Furthermore, given the current growth 

rate of the elderly segment of the population, even more 

Americans will be affected in the future. It has been 

estimated by the Health Care Financing Administration that 

the U.S. Government spends over six billion dollars annually 

on nursing home costs for Alzheimer's patients (Bayles & 

Kaszniak, 1987) . This figure does not include those costs 

incurred by the family members and insurance companies of AD 

patients. Presently there are no clearly effective medical 

interventions. Until we are able to prevent, cure or 

effectively treat AD patients, interventions which minimize 

the effects of the disease will be especially important. 

While testing Alzheimer's patients I observed that my 

mood appeared to influence their performance. This was 

particularly evident when more than one sitting was required 

to complete the testing. The more encouragement and support 

I gave, the more effort the patients seemed to put forth. I 

also received several comments from caregivers reporting 

that the patient was acting surprisingly better in effort 

and cooperation, during testing, than usual. The caregivers 

also stated that they wished they were as capable in dealing 

with their ill spouse as I seemed to be. Upon observing 

several caregivers it became apparent that there was a 



8 

difference in our approach to interacting with the patient. 

I tended to reward patients for response attempts and other 

types of appropriate behavior and ignore inappropriate 

behavior, while many of the spouses I had observed seem to 

focus more on decreasing the frequency of negative behaviors 

rather than increasing the frequency of the positive. Since 

operant principles have been found to be effective with 

animals, the mentally retarded and very young children, it 

should not be surprising to find that these principles also 

positively affect the behavior of demented patients. 

Prior studies have found that demented elderly patients 

are often affected by some types of behavioral 

interventions. The intervention most frequently implemented 

is that of reality orientation (RO). Reality orientation is 

an approach developed by Dr. James Folsom in which patient-

staff interactions are used to promote the awareness and 

independence of confused elderly patients (Taulbee & Folsom, 

1966). This is accomplished by encouraging the patients to 

rehearse basic information about themselves and their 

environment (beginning with their names, where they are and 

the present date) through the use of repetition, 

environmental cues and verbal interactions. After the 

patient has relearned this information he is presented with 

other facts, such as his age, hometown and former 

occupation. In addition, staff members will question the 
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residents about their environments and their past, as well 

as events in the outside world (e.g. holidays, elections, 

upcoming events). The objective of reality orientation is 

to reverse the process of degeneration associated with 

moderate to severe organic cerebral deficit. Although this 

goal seems impossible to obtain, given the progressive 

nature of Alzheimer's Disease, it is possible that such an 

intervention may slow the progression of the dementia or 

allow the patient to find alternative compensatory 

mechanisms which allow them to complete previously lost 

functions. 

Although some have found demented subjects to show 

behavioral changes after reality orientation therapy (Brook, 

Degun & Mather, 1975), others have detected only changes in 

the patients' verbalizations (Woods, 1979; Johnson, 1979; 

Hanley, McGuire, & Boyd, 1981). Brook and colleagues (1975) 

found that daily half-hour reality orientation sessions 

significantly improved demented patients functioning on the 

ward when the RO sessions were conducted by an encouraging 

leader. The authors concluded that reinforcement from the 

therapist was a necessary part of reality orientation. 

In Harris and Ivory's (1976) examination of the 

effectiveness of 24 hour RO, hospital inpatients diagnosed 

as having chronic brain syndrome were found to increase in 

staff ratings of orientation and frequency of social 
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interactions, and decreased in the amount of "crazy talk." 

The authors felt that there may be components of RO that are 

more effective than others, and stated that "repetition of 

information and reinforcing the patient for correct 

responses is essential" (Harris & Ivory, 1976, p. 497) . 

Citron and Dixon (1977) stated that "perhaps the 

content of these (RO) programs is not as important as the 

structured contact that is provided between residents and 

the staff member in using the technique As such, a 

number of responses are consistently stimulated and 

reinforced" (p. 43). 

From the papers written by Brook and colleagues (1975), 

Harris and Ivory (1976), and Citron and Dixon (1977), it is 

clear that reinforcement is speculated to be an important 

component of the efficacy of reality orientation. A few 

studies have attempted to discern which components of 

reality orientation are the most useful by isolating and 

comparing various aspects of RO therapy. The study by Brook 

and colleagues (1975) examined the effect of reinforcement 

by comparing the reinforced group to another group lacking 

reinforcement. Significant improvements in the subjects' 

social and intellectual behavior were found during periods 

of reinforcement. However, the mechanism of reinforcement 

has not yet been examined empirically within a demented 

population. 
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Cornbleth and Cornbleth (1979) suggested that 

reinforcement may be effective because of its ability to 

communicate the value of oriented behavior to the demented 

population. The view of a cognitive mechanism as the 

mediator through which reinforcement affects behavior is 

also held by Albert Bandura. Bandura (1986) stated that 

"outcomes influence behavior largely through their 

informative and incentive value, rather than by serving as 

automatic response strengtheners" (p. 229). 

Cornbleth and Cornbleth (1979) explain that oriented 

behavior is reinforced which then communicates to the 

resident that oriented behavior is both expected from them 

and useful to them. This suggests that RO works via a 

cognitive process which is based on the demented patient's 

interpretation of behavioral reinforcement. In light of the 

numerous cognitive deficits seen in Alzheimer's disease 

(i.e. Albert, 1984; Martin, Bouwers, Cox, & Fedio, 1985; 

Martin, Cox, Bouwers, & Fedio; Reisberg, Ferris, and Crook, 

1982), this explanation seems less than satisfactory. 

A more likely explanation is that reinforcement alters 

motivation to respond, and therefore, effort in responding, 

rather than the patient's idea of what is expected and 

useful. Since the introduction of operant conditioning, 

reinforcement has been believed to increase the frequency of 

the behaviors reinforced by strengthening the S-R response. 
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In fact, a strict behaviorist would define reinforcement as 

a stimulus which leads to an increase in the preceding 

behavior. The literature on intrinsic motivation contains a 

large body of research which supports the efficacy of 

reinforcement, and specifically praise, in increasing 

motivation. For example, praise has been shown to increase 

the aspiration level of subjects in athletic performance 

(Sohi, 1976), to address motivational and instructional 

problems in school children (i.e., Gambrill, 1977; Hallahan 

and Kaufman, 1976), as well as motivate the mentally 

retarded (MacMillan, 1971). Although some have found 

intrinsic motivation to suffer as a consequence of reward 

(Deci, 1972; Lepper, Greene, & Nisbett, 1973), others have 

since found that performance based rewards (i.e. a reward 

given to a subject who has reached or exceeded some 

performance level), when salient, may lead subjects to 

approach the activity as an achievement task in which they 

wish to perform as well as possible (Dweck, 1986; 

Harackiewicz, Abrahams, & Wageman, 1987). 

Skinner (1953) and other mechanistic psychologists 

believed that the phenomenon of reinforcement leading to 

increased effort occurs because of a strengthening of the S-

R response. Alternatively, reinforcement may alter the 

patient's view of his own capabilities and therefore the 

effort he is willing to put forth (Bandura, 1986). 
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According to Bandura's theory, subjects who believe that 

they are capable of performing the behavior required (e.g. 

those who have high self-efficacy) will put forth a greater 

amount of effort in attempting the task. Because of this 

increase in effort, performance is likely to improve. In 

light of the cognitive deficits experienced by Alzheimer's 

patients, the behaviorist's explanation appears more 

reasonable. 

In an attempt to compare the "cognitive" with the 

"behavioral" aspects of RO, Hanley and colleagues (1981) 

compared an analogue of 24-hour RO with classroom RO in a 

sample of elderly demented patients. They described 

classroom RO as simply a cognitive intervention based on 

verbal rehearsal, while 24-hour RO was depicted as having "a 

strong behavioral as well as cognitive component" since both 

response to stimuli and reinforcement are incorporated in 

the treatment. Twenty-four hour RO was replaced with a 

combination of classroom training and a direct orientation 

training to the spatial arrangement of the ward environment. 

The reason for this substitution was not offered. One group 

received only classroom RO, another received classroom RO 

plus orientation training, and a third group received no 

treatment. While the classroom RO treatment was found to 

induce some improvements in verbal orientation, this 

treatment did not generalize to any improvements in their 
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ward orientation behavior. The combination of RO and the 

behavioral ward orientation training led to improvements in 

both verbal and behavioral orientation. The authors 

concluded that behaviorally directed procedures may be 

effective in treating the behavioral deficits of dementia 

patients, while cognitive methods were more limited in their 

effects. 

Unfortunately, the authors did not make a clear 

distinction between behavioral and cognitive interventions. 

From the article it appears that the "cognitive" 

intervention was the introduction and reinforcement of 

verbal information within the classroom, while the 

"behavioral" intervention added the introduction and 

reinforcement of nonverbal behavior throughout the day. 

Although the target behavior was expanded in the second 

intervention, both treatment groups seemed to be receiving a 

behavioral intervention aimed at increasing the frequency of 

the behaviors that are reinforced. In addition, 

generalization of behavior was not a goal of the program. 

It is, therefore, not surprising that the "cognitive" group 

did not demonstrate an increase in their ward orientation, 

as neither that behavior nor generalization of their own 

target behavior were reinforced for those patients. 

Although the prior studies appear to support the 

efficacy of reinforcement with the demented elderly, care 
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should be taken when interpreting the implications of these 

studies for Alzheimer's subjects. Since the majority of 

these studies were carried out during the 1970's, the 

diagnoses of the subjects included was less rigid than those 

currently in use. When diagnoses were given they were based 

on the DSM II (APA, 1960) and subjects were generally placed 

into the diagnostic category of organic brain syndrome or 

chronic brain syndrome. Data from Tomlinson, Blessed and 

Roth (1970) show that AD alone accounts for approximately 

50% of the demented population. The combination of AD with 

multiple infarct dementia accounts for another 18% of the 

demented population. It is likely that a large percentage 

of the subjects would have fit the current NINCDS-ADRDA 

criteria for possible or probable AD (McKhann et al, 1984) 

based on these statistics and the large number of elderly 

that are currently diagnosed as AD. However, caution must 

be used when making interpretations since analyses of 

significance are often biased by statistical outliers. If, 

for example, a few depressed subjects with pseudodementia 

had been included in the population of demented elderly 

inpatients, it is possible for their performance to have 

altered the significance of the results. This would be 

especially problematic if the intervention which was 

intended to treat dementia affected the depression to an 

even greater extent. 
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Another behavioral intervention attempted with elderly 

demented subjects is that of operant conditioning. Ankus 

and Quarrington (1972) found that elderly, memory impaired, 

psychiatric inpatients were able to learn under conditions 

of appropriate reinforcement. In their experiment, men 

learned when reinforced by the beverage of their choice 

after having been placed on a diuretic and fluid restricted 

diet. Although this reinforcement did not alter the 

behavior of the women in the study, their target behavior 

was increased when reinforced by pennies. It was 

hypothesized that the two sexes responded differentially to 

each source of reinforcement because of the appropriateness 

of the reward. Because of the greater number of staff 

members on the women's ward, the women were still taken 

shopping on a regular basis, whereas the men were not. It 

makes sense then that the women found money rewarding, while 

the men did not. 

In addition to appropriate reinforcement, uncertainty 

regarding performance may be necessary in order for such 

reinforcement to be influential. In effect, if cognition 

mediates the effect of reinforcement on effort, subjects 

lacking awareness of their performance limitations may be 

less sensitive to the effects of praise. It seems that, 

within the normal population prediction, of performance is 

most likely to be effected by positive or negative feedback 
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when the task is challenging, but possible to complete. If 

the task is easier, the subject will be "sure" of his 

success even after being given negative feedback. On the 

other hand, if the task is beyond the subject's capability 

he will be "sure" of failure regardless of the frequency of 

positive feedback. It seems likely that this would also 

occur among Alzheimer's disease subjects. Other researchers 

who wish to influence their subjects' efficacy expectations 

by having them experience a success, often insure that the 

subjects have such an experience by using a number of aids 

and safety measures to assist the subjects in their task. 

Because of the limited memory capacity of most AD patients, 

a different manipulation of success will be used. 

Research addressing the question of self-awareness in 

Alzheimer's shows that awareness is progressively lost over 

the course of the disease. Reisberg, Gordon, McCarthy, and 

Ferris (1985) have found that Alzheimer's patients are 

fairly accurate at assessing their memory problems until the 

disease has progressed to the late confusional stage (Global 

deterioration rating of 4). After the disease has 

progressed to this level, the patients' awareness of their 

own memory problems declines along with other mental 

capabilities. 

Schacter, McLaughlan, Moscovitch and Tulving (1986) 

compared brain damaged patients (closed-head injury, 
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ruptured anterior communicating artery aneurysms or 

Alzheimer's disease) on their ability to predict recall 

performance for two types of word lists. Although all three 

groups were impaired in their performances, only the AD 

patients were unable to predict their deficits. Such 

inaccuracy reflects an unawareness of deficit, as well as 

poor self efficacy assessments, specific to Alzheimer's 

disease which is not necessarily characteristic of focal 

brain injury. 

McGlynn and Kaszniak (1991) recently confirmed and 

extended the findings of Reisberg and colleagues (1985). 

Subjects were found to rate their own difficulties with 

cognitive activities of daily living lower than relatives 

rated the patient's difficulties. This discrepancy between 

rating sources increases with increasing dementia. 

Subjects' predictions of performance on cognitive tasks was 

also found to differ significantly from relatives' ratings. 

Several hypotheses were suggested to explain this poor 

awareness of cognitive abilities and deficits. The 

hypothesis with the greatest support was based on a 

cognitive impairment associated with the disease process. 

This impairment interferes with the AD patients ability to 

monitor change in cognitive functioning over time. 

Although it has been established that self awareness in 

AD patients does decline over the course of the disease, it 
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is the concept of self-efficacy and not self awareness that 

will be examined in this study. There is currently no 

research examining the relationship between the two 

concepts, but there does seem to be a clear connection. By 

definition, self awareness is self referent thought which 

allows for the conscious examination of one's abilities, 

thoughts, feelings and actions at the time of these events 

or in retrospect. Self-efficacy is self referent thought 

which mediates the relationship between knowledge and 

action. It is expressed as a series of judgments pertaining 

to one's own ability to execute a course of action required 

to deal with prospective situations. Self-efficacy 

judgments are made through an inferential process in which 

the relative contribution of personal and situational 

factors must be weighed and integrated. Because patients 

lacking self-awareness will have difficulty assessing and 

weighing personal factors, their ability to report their own 

self-efficacy is questionable. 

Bandura stated that self-efficacy is altered in one of 

four ways. Mastery or failure experiences, observation of 

others' experiences, social persuasion, and physiological 

feedback are the mechanisms through which self-efficacy is 

affected. Given a lack of self-awareness, it is also 

questionable whether patients will respond in the typical 

fashion to efforts which are intended to change self-
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efficacy. In other words, patients will have difficulty 

assessing and modifying their capabilities when they are not 

aware of their own behavior. 

The following studies provide examples of learning that 

has occurred among memory impaired patients when the subject 

was unaware of this learning. This unawareness is due to 

either the nature of the task (i.e. implicit/procedural 

memory tasks) or a neurological deficit (i.e. amnesia, AD). 

In all of these studies none of the conditions which lead to 

the alteration of self-efficacy have taken place (i.e. 

mastery, modeling, etc.), and presumably no change in self-

efficacy has occurred. Despite this, a change in behavior 

has still occurred. According to Bandura's theory, behavior 

corresponds closely to level of self-efficacy, regardless of 

the method by which self-efficacy is enhanced. However, as 

the subjects are not cognizant of their changing behavior, 

it is unlikely that they would predict their ability 

differentially across time. 

Moskovitch (1984) found that elderly memory-impaired 

subjects were able to learn to read transformed text and 

increase in speed with practice, yet they were unable to 

recognize which sentences were previously transformed and 

read. Motor skills learning has also been found to be 

relatively intact in AD patients by Eslinger and Damasio 

(1985) without a parallel understanding of the subject's 
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increasing ability. In addition, repetition priming effects 

were found to be as large in AD and MID patients as they 

were among matched elderly controls (Grober, 1986) . More 

recently, it was found that AD patients were intact on the 

implicit memory tasks of pursuit-rotor tracking as well as 

the skill learning component of the fragmented picture test 

(Bondi & Kaszniak, in press). The same subjects' 

performance on explicit memory tasks, such as free- and 

cued-recall, was impaired. 

These studies show that ability to alter performance is 

not dependent upon ability to assess capabilities, as 

subjects were unaware of these capabilities. Therefore the 

behavioral change does not seem to require a parallel change 

in the person's thoughts about his own abilities. Even 

Bandura (1982) stated that a discrepancy between self-

efficacy and behavior may arise under conditions of faulty 

self-knowledge. 

The examination of the role of self-efficacy in 

subjects lacking self awareness is particularly interesting 

because of the theoretical issues it separates for closer 

examination. Because self-efficacy is generally measured by 

asking for a prediction of performance on an upcoming task, 

it is difficult to discern whether the prediction is 

accurate because it has directed the ability or because it 

is a reasonable reflection of the person's self awareness. 
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If self-efficacy does not need to be accurate, but needs 

only to change in order to affect effort, then subjects 

lacking awareness of their performance abilities will still 

demonstrate an increase in motivation when self-efficacy is 

increased. Alternatively, if self-efficacy is correlated to 

motivation and performance because it is simply a reflection 

of the subjects' awareness of their capabilities, then 

subjects lacking self awareness but demonstrating an 

increase in motivation need not show a parallel increase in 

self-efficacy. If change in effort or performance occurs 

without a parallel change in self-efficacy, this 

demonstrates that self-efficacy is not a necessary component 

of behavior change. However, if neither behavior nor self-

efficacy change, the opposite conclusion (i.e. that behavior 

change can not occur without a simultaneous change in self-

efficacy) may not be drawn, as this would not be sufficient 

to prove the null hypothesis true. 

HYPOTHESES 

Although it was expected that reinforcement would 

affect effort in Alzheimer's patients, there were two 

possible processes through which this could have occurred. 

The first possibility was a cognitive process in which the 

subject was made aware that he was expected to give and 

capable of giving a correct response from positive feedback 
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that increased self-efficacy, resulting in greater effort on 

the next task. 

The other mechanism was a social-behavioral one. This 

perspective states that behaviors that are reinforced are 

likely to increase in frequency, regardless of self-

efficacy. It was also thought to be likely that a person 

who is giving positive feedback will be interpreted as more 

likeable by the subject. As in therapy and gainful 

employment, people are more motivated to work for those 

people they like rather than for those they dislike (i.e. 

Krebs, 1970; Unger, 1979). 

Under either paradigm, a significant effect of 

reinforcement on effort as well as an increase in the number 

of accurate responses was expected, although no anticipated 

increase in the percent correct was expected. However, if 

the social learning process was the mechanism of change, an 

effect of reinforcement in only those with a parallel change 

in self-efficacy would be predicted. 

Because the accuracy of prediction was not being 

reinforced, neither the behavioral nor the social learning 

model predicted that reinforcement would effect the 

subjects' ability to accurately predict their performance. 

However, according to the social learning model, effort 

would change due to a change in self-efficacy. Therefore, 

if the social learning model was accurate, effort could not 
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change without a parallel change in prediction. Bandura 

stated that not only the direction but also the amount of 

behavioral change corresponds closely to the level of self-

efficacy change. Alternatively, the effect of reinforcement 

is direct in the behavioral model, not mediated by the 

subjects' expectations. It is not necessary for prediction 

to change in order for the effort to be effected in this 

model. 

In the present study the effect of positive 

reinforcement on the amount of effort put forth by AD 

patients was examined. Based on the seeming importance of 

reinforcement in RO therapy, AD patients were expected to 

increase their effort in responding when they had just been 

reinforced for their last attempts. A smaller percentage of 

no responses, "don't know" responses or less effortful 

responses was therefore expected after positive 

reinforcement. 

METHOD 

Subjects 

Subjects included in the study were twenty persons 

fitting the DSM IIIR (APA, 1987) diagnosis of primary 

degenerative dementia, as well as the criteria set by the 

National Institute of Neurological and Communicative 

Disorders and Stroke (NINCDS) and the Alzheimer's Disease 



25 

and Related Disorders Association (ADRDA) for the diagnosis 

of probable Alzheimer's Disease (McKhann et al, 1984). All 

subjects participating in this study were first seen at the 

University Medical Center and diagnosed there through either 

the Memory Disorders Clinic or the Neurology department. 

Subjects were divided into two groups based on each 

subject's current stage of dementia as evaluated by the 

Global Deterioration Scale (GDS) (Reisberg et al., 1982). 

The categories of subjects included were those who are 

mildly impaired (GDS of 3) and those who are moderately 

impaired (GDS of 4 or 5). In addition to group-matching 

subjects on severity of dementia, they were also group-

matched on sex, age and education level. Subjects were also 

screened for depression and premorbid IQ. Depression was 

measured using the Geriatric Depression Rating Scale (GDRS) 

(See Appendices A and B) with a cut off of 14 or higher 

indicating clinical depression (Brink et al., 1982). 

Subjects receiving a score of 14 or greater were therefore 

deselected from the study. Subjects were also required to 

have a premorbid IQ in the range of 85-115 as determined by 

a regression equation (See Appendix C) which calculates 

premorbid IQ based on the subject's age, sex, education, 

race, and previous employment (Barona, Reynolds, and 

Chastain, 1984). Four subjects were deselected from the 

study because of depression, two were deselected due to 
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aphasic difficulties and one was deselected for coexisting 

Parkinson's Disease. No subjects were deselected based on 

the criteria for premorbid IQ. 

Equipment 

The Fragmented Picture test (Snodgrass, Smith, and 

Feenan, 1987) was used to elicit responses from the 

subjects. The test contains 150 pictures of familiar 

objects that are depicted with varying amounts of the 

picture deleted. Pictures selected as stimuli were those 

that were fragmented to such an extent that each object 

depicted had been correctly identified by 35% of college 

student subjects (Snodgrass and Corwin, 1988). This 

manipulation controlled for the equality of stimulus across 

all trials. In the present study, praise from the 

experimenter was expected to alter self-efficacy through a 

mastery experience, given ambiguity of success on the part 

of the subject. The correct response for the task therefore 

needed to be subtle and thus allowed the subject to either 

doubt the accuracy of his response even when the correct 

response was rendered or to accept success when an incorrect, 

answer was given. Therefore the 50 pictures perceived to be 

the most difficult to identify, based on summary ratings by 

20 colleagues of the author, were then selected for use in 

the experiment. All pictures were rated as simple, moderate 
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or difficult to identify. 

Procedure 

After each subject was screened for depression, 

premorbid intelligence, and progression of dementia/GDS 

rating, he or she was then told that five sets of fragmented 

pictures would be shown, and that each set contained ten 

pictures. The subject was told that although the pictures 

were not complete, most people can identify five out of the 

ten objects that are partially drawn in the pictures. The 

subject was asked to name the object in each of 50 pictures. 

He or she was also told that feedback would only be given to 

responses on either the second or fourth set of ten 

pictures. The subject was then shown a sample of three 

pictures at the 35% threshold followed by the completed 

picture. He or she was then asked to predict how many of 

his or her next ten responses would be correct. 

When the response was solicited to each picture, the 

subject was first asked to simply name the object 

incompletely depicted in each picture. If unable or 

unwilling to name the object, he or she was asked to make a 

guess. If no response had yet been given, the subject was 

asked to choose the correct response from a choice of three 

alternatives. These alternatives were selected from a list 

of attempted identifications of the picture generated by 20 



colleagues of the author. The two guesses which were seen 

as the most feasible matches to their corresponding 

fragmented picture were selected as the alternatives. If 

the subject did not choose one of the three responses, he or 

she was again asked to guess from -the choices given. The 

type of prompt necessary to elicit a response was recorded 

along with the given response. Each type of response was 

given a numeric value with the response requiring the most 

effort assigned the number one, and the response assigned 

the least effort assigned the number seven (1 = subject 

generated free response, 2 = subject generated guess, 3 = 

choice of three alternatives, 4 = guess of three 

alternatives, 5 = statement that none of the choices are 

correct, 6 = "don't know" response, 7 = no response). 

A similar procedure was used for the remaining four 

sets of items. The subjects weres told that on one trial 

(either the second or- the fourth) they would be given 

feedback as to the accuracy of responses and then asked to 

predict future performance. Subjects were randomly placed 

into either the second or fourth trial reinforcement group 

using a multiple baseline model. Subjects were blocked into 

pairs and the first of each pair was placed into one trial 

condition based on the third letter in his last name (e.g. 

if the third letter is A-M, then the second trial was 

reinforced; if it is N-Z, the fourth trial was reinforced). 
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During the reinforcement trial, each subject was told 

that he or she was correct after each of the ten pictures 

but two. The incorrect picture was not the first or last 

picture within the trial and centered around the third and 

seventh trial, unless the response given to either of those 

trials was correct. At the end of the ten items the subject 

was also told that 80% or 8 out of 10 responses were 

correct. The procedure for the post-reinforcement set(s) of 

items was the same as that used for the first set as 

described above. 

Finally, subjects were asked to consider participation 

in a future research project with the current experimenter. 

Each subject was told that there was the possibility that 

three experiments would be coming up in the near future. 

The three experiments were said to last 15 minutes, one half 

hour and one hour. The subjects were then asked if they 

would be willing to participate in any of the experiments 

and how much time they would be willing to commit. This 

response was used as a measure of the interpersonal 

attraction or liking for the researcher. 

RESULTS 

Twenty subjects (eight men and twelve women) 

participated in the current study. These subjects had an 

average age of 76.7 years (s.d. = 5.82), an average 



30 

estimated premorbid IQ of 110.91 (s.d. = 7.26), and an 

average education level of 13.70 years (s.d. = 2.55). None 

of the subjects scored within the range of clinical 

depression on the Geriatric Depression Rating Scale (GDRS). 

Depression scores ranged from one to 11, with an average of 

4.25. 

Although subjects were randomly assigned to be 

reinforced during either trial two or four, t-tests were 

computed to verify that these groups did not differ 

significantly on measures of age, gender, education level, 

intelligence quotient (IQ), self-rating of depression (GDRS) 

or a caregiver's rating of depression (GDRS-CG). Results 

show that groups did not differ significantly on any of 

these demographic variables (see Table 1). 

TABLE 1: Comparison of demographic variables between 
reinforcement groups. 

GROUP II 
X (S.D.) 

GROUP VI 
X (S.D.) 

t VALUE p VALUE 

AGE 78 (6.9) 76 (5.2) -.59 .53 NS 

SEX F 7, M 3 F 5, M 5 -.88 .38 NS 

EDUCATION 14.2 (2.9) 13.2 (2.4) -.85 .41 NS 

IQ 112 (7.4) 110 (7.8) -.60 .56 NS 

GDRS 4.9 (3.7) 3.6 (2.1) -.97 .34 NS 

GDRS-CG 13.1 (4.3) 9.3 (5.7) -1.65 .12 NS 

Regression equations were computed to examine the 

effect of several demographic and social learning variables 
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on changes in self-efficacy, effort extended and accuracy of 

response for the Fragmented Picture Test. These changes 

were measured as the difference between pre-reinforcement 

and post-reinforcement trial scores regardless of when 

reinforcement occurred. The demographic variables included 

were age, sex, education, premorbid IQ, self-rated 

depression score, caregiver-rated depression score, and 

severity of dementia. The social learning variables 

included the occurrence or lack of reinforcement and changes 

in self-efficacy. 

The only variable that accounted for a significant 

amount of the self-efficacy variance was the subjects' self 

rating of depression (R2 = .23, F = 4.9, p = .04) as 

measured by the Geriatric Depression Scale (Brink et. al, 

1982). Those subjects who scored higher on the self-rated 

depression scale predicted poorer performance than those 

with a lower score. 

With only 20 subjects, neither the demographic nor the 

social learning variables accounted for a significant amount 

of the effort variance. However, two trends did appear in 

the data. Subjects who were reinforced in trial four 

instead of trial two tended to show a greater increase in 

effort (R2 = .14, F = 2.66, p = .12). Additionally, 

subjects with more advanced dementia tended to show greater 

increase in effort after reinforcement than those with more 
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mild dementia (R2 = .26, F = 2.78, p = .09). 

A separate regression was done which compared data for 

those who were and were not reinforced during trial two. 

Again, change scores were calculated as the measure before 

the trial in question subtracted from the trial after. On 

this trial none of the demographic variables accounted for a 

significant amount of the self-efficacy variance. However, 

a similar comparison for trial four revealed that those 

reinforced in trial four increased self-efficacy 

significantly more than those who were not reinforced (R2 = 

.25, F = 5.74, p = .03). This difference in findings 

suggests that the timing of reinforcement may play a 

significant part in its effect on self-efficacy among AD 

patients. 

A similar pattern of findings appeared among the 

regressions on effort scores. Those reinforced in trial two 

showed no significant differences on effort from those who 

were not reinforced (R2 = .01, F = .06, p = .81). However, 

reinforcement occurring at trial four lead to a 

significantly greater increase in effort for those 

reinforced as compared to those who were not (R2 = .28, F = 

6.85, p = .02). Severity was also found to significantly 

affect effort on trial four (R2 = .41, F = 5.99, p = .01). 

Those subjects who were more severely demented increased on 

effort significantly more on trial four than did the less 
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severe subjects. This increase in effort, represented by a 

decrease in their effort score, can not be explained by a 

ceiling effect in which the less severe subjects are already 

putting forth the most effort they are able. Instead it 

appears that the most demented subjects are returning to 

baseline shortly after becoming fatigued by the task, while 

the less severe subjects continue to show fatigue effects 

(See Figure 1). 

Figure l: Average effort scores for severity groups 
GDS =3, 4, and 5, across all trials. 
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T-test were run to determine if those who increased in 

self-efficacy would show a corresponding increase in 

subsequent effort or accuracy. Contrary to Bandura's model, 

those with increased self-efficacy did not show a 

significant increase in effort over those with no increase 
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in self-efficacy (t = .47, p = .64). Nor was a difference 

found between these groups on the change in accuracy (t = -. 

1.27, p = .22). 

A repeated measures analysis of variance was computed 

on the subjects' self-efficacy and effort scores. Results 

show that the within subject factor of trial was not 

significant (F = 1.34, p = .30), nor were the interactions 

of trial by effect (F = 1.90, p = .1750), group by trial (F 

= 1.29. p = .32), or the three way interaction (F = 1.40, p 

= .28). 

Because neither the trial effect nor any of the 

interactions were significant, data can be collapsed across 

trials to examine the relationship between self-efficacy and 

effort with a larger sample. Using 100 self efficacy-effort 

pairs, the correlation was found to be negligible (r = 

.0004) and insignificant (F = .00002, p = .99). 

Since both mildly and moderately demented subjects were 

included in the study, a separate regression was computed to 

determine if severity of dementia affects direction or 

magnitude of response. It might by expected that such an 

effect, if significant, would have been found in the 

regressions of social learning and demographic variables. 

However, severity was excluded from several regressions 

because of multicollinearity. 

Severity of dementia did not significantly affect self-
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efficacy (R2 = .13, F = 2.74. p = .11), effort (R2 = .13, F = 

2.32, p = .14), or accuracy (R2 = .15, F = 3.41, p = .08). 

Not surprisingly, the nonsignificant trend for accuracy data 

suggests that less severe patients tend to answer more 

accurately than more demented patients. 

Measure of liking for the experimenter did not 

significantly influence which subjects would increase in 

effort on trial two. However, liking was significantly 

related to increase in effort on trial four (R2 = .28, F = 

6.85, p = .02). Although liking for the experimenter did 

increase the amount of effort put forth by subjects in both 

reinforcement groups, it did not predict which subjects, 

reinforced in trial four, would respond to reinforcement. 

DISCUSSION 

As stated in the introduction, it was expected that 

reinforcement would lead to an increase in effort. From 

examining the graphs of self-efficacy, effort and accuracy 

scores, it appears that reinforcement leads to an increase 

in self-efficacy for both groups (See Figure 2), a slow 

decrease in effort, represented by an increase in effort 

score, for group two and an increase in effort for group 

four (See Figure 3), and a decrease in accuracy (See Figure 

4). From the statistical results, however, such simple 

linear relationships do not seem to exist. Instead 
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reinforcement appears to affect effort, as well as self-

efficacy, only when reinforcement is given at a later time. 

Although no specific analyses can be conducted here to 

explain this phenomena, a look at the averages of both 

effort and self-efficacy suggests and explanation. Over the 

course of several trials, fatigue appears to lower both 

Figure 2: Average self-efficacy scores for reinforcement 
groups 2 and 4 across all trials. 
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Figure 3: Average effort scores for reinforcement groups 2 
and 4 across all trials. 
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Figure 4 :  Average accuracy scores for reinforcement groups 
2 and 4 across all trials. 
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self-efficacy and effort. Reinforcement received at a later 

point, in trial four, appears to lessen the effect of 

fatigue, bringing the subjects' scores almost back up to 

their original levels. If reinforcement increased effort 

only by decreasing the effect of fatigue in AD patients, no 

increase in effort would be expected if reinforcement is 

given before fatigue sets in. 

This differential effect of reinforcement may explain 

why both reinforcement and reality orientation lack clear 

and consistent findings. Opposite conclusions would be 

reached depending on the amount of fatigue occurring as a 

result of the outcome measure. Further research is needed 

to determine if timing of reinforcement and fatigue are 

important factors when assessing effort on other tasks. 

Since positive reinforcement appears to significantly 

decrease the effect of fatigue on effort of AD patients, 
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training programs designed to increase the amount of 

positive feedback given by the caregiver might decrease the 

level of frustration for both patient and caregiver. 

Alzheimer's patients, by exerting more effort for a longer 

period of time, would increase their chance for 

encouragement from the caregiver and thus lead to more 

sustained effort. Therefore, use of reinforcement may help 

the AD patients to maximize their abilities and minimize 

their frustrations, as well as to perhaps elevate their 

outlook. Such changes in the AD patient as sustained effort 

and a more optimistic perspective would be likely to 

decrease the burden placed on the primary caregiver as well. 

According to Bandura, mastery experiences lead to an 

increase in self-efficacy, which leads to a corresponding 

increase in effort (See Figure 5). In this experiment AD 

patients were given a mastery experience through the use of 

false feedback on an ambiguous task. This mastery 

experience did not lead to an increase in self-efficacy. On 

examining those who increased in self-efficacy compared to 

those who did not, no significant difference was found in 

the amount of effort exerted. In other words, those who 

increased in self-efficacy did not show a corresponding 

increase in effort as predicted by Bandura. In addition, 

the relationship between self-efficacy and effort over 100 

trials revealed that this pairing is almost perfectly 
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random. 

Figure 5: The Behavioral and Social Learning Models of 
reinforcement's effect on effort. 
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Those reinforced in trial four did show an increase in 

self-efficacy and an increase in effort that was not 

mediated by self-efficacy. This set of findings leads us to 

question the current distinction between self-efficacy and 

self-awareness. In the AD population, self-efficacy 

measures were related only to a subjective evaluation of 

depression, another measure of self-awareness. As stated in 

the introduction, it is difficult to separate the self-

awareness aspect of self-efficacy from the predictive, 

effort-inducing aspect. In fact, it is questionable whether 

self-efficacy is able to influence behavior, as opposed to 

simply reflecting accuracy in prediction of future behavior. 

Among the demented patients studied here, it was found 

that self-efficacy did not accurately reflect the behavior 

that would follow. This is not surprising in light of the 

poor self-awareness usually found in AD patients. However, 

self-efficacy also failed to influence the amount of effort 
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extended by those studied here. In other words, in a 

population where one is able to remove the "contamination 

factor" of self-awareness from self-efficacy, no relation 

between self-efficacy and effort is observed. This may 

reflect a deficit on the part of the AD patients. It may be 

that while other people do increase effort in response to 

increased self-efficacy, and not just a newfound awareness 

of their own abilities, AD patients are unable to respond in 

the same way. Alternatively, this relationship may be due 

entirely to the mediation effect of self-awareness. It does 

appear, however, that reinforcement or mastery experiences 

may affect both self-efficacy and effort separately as was 

found in trial four. 

A regression of the demographic and social learning 

variables revealed that both age (R2 = .52, F = 5.27, p = 

.04) and timing of reinforcement (R2 = .37, F = 9.88, p = 

.006) significantly affect the change in accuracy after 

reinforcement. Curiously, regardless of timing of 

reinforcement, those not reinforced actually performed more 

accurately than the reinforced group. 

Although it is not surprising that accuracy increased 

more among the young, it is surprising that accuracy 

increased more among those with a lower premorbid IQ, and 

decreased among those who were reinforced. One explanation 

would suggest that those subjects with a higher premorbid IQ 
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quickly reached the ceiling of recognition performance and 

were not aided by practice. However, this is not supported 

by the data (See Figure 6). Instead it appears that 

subjects with high premorbid IQ's score accurately on trial 

two, but drop below baseline on trial three, while subjects 

with lower premorbid IQ's stay at baseline performance until 

trial four. 

Figure 6: Average accuracy scores for high premorbid IQ 
(IQ > 110) and low premorbid IQ (IQ < 110) 

4 •• 

groups across all trials. 
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Although it seems surprising that subjects who were 

reinforced decrease in accuracy, this could have been due to 

an artifact of the study. Those who were given false 

feedback about their ability with the current task may have 

examined the pictures less closely later as a result of 

their presumed skill at the task and therefore answered less 
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accurately. In addition, feedback may have increased the 

subjects' level of test anxiety, thereby decreasing accurate 

performance. Alternatively, those subjects who gave a less 

effortful response chose an answer from a list of three 

possibilities, while the list for those generating their own 

response is endless. Effort, as defined in this study, is 

related to the amount of participant involvement. Subjects 

who give a more effortful response are generating an answer 

with no help from the experimenter. Based on chance alone, 

less effortful responses would have a greater probability of 

being correct. Subjects with higher premorbid IQ's did give 

more effortful responses on trial three, and may therefore 

have a greater probability of answering incorrectly. 

In order to eliminate the probability bias, only those 

scores based on forced choice were included in a second 

analysis. Once the accuracy data was limited to forced 

choice, none of the demographic or social learning variables 

accounted for a significant amount of the variance. It 

appears that the original results on accuracy data, which 

contained both the more and less effortful responses, simply 

reflected the finding that those who are reinforced and 

those who have a higher premorbid IQ tend to increase in 

effort put forth on the following trial. The score data, 

revised to contain only those trials on which a forced 

choice alternative was used, is graphed in Figure 7. 
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Figure 7: Forced choice accuracy scores for 
reinforcement groups two and four across 
trials. 
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Surprisingly, no significant differences arose between 

those who were mildly and moderately demented. The lack of 

significant findings may be due to a small sample size. All 

nonsignificant trends show that mildly demented subjects 

tend to exhibit greater self-efficacy, lower effort and 

higher accuracy than moderately demented subjects in 

response to reinforcement. If these findings were 

significant, it would seem that reinforcement has a greater 

effect on those subjects who are in more progressed stages 
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of the disease. The nonsignificant finding that more severe 

patients answer less accurately is supported by the finding 

that older patients, who are generally more severe in this 

study, were also found to answer less accurately. 

In summary, this experiment found that reinforcement, 

although it does not seem to increase overall effort, does 

increase sustained effort by decreasing fatigue. It was 

also found that change in effort is not related to self-

efficacy change, leading one to question the universality of 

Bandura's social learning theory. 
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APPENDICES 

Appandix A: The Geriatric Depression Scale 

GDRS 

Please circle the answer you feel is the Most true of yourself. 

1. Are you basically satisfied with your life? yes/no 

2. Have you dropped many of your activities and 
interests? yes/no 

3. Do you feel that your life is empty? yes/no 

4. Do you often get bored? yes/no 

5. Are you hopeful about the future? yes/no 

6. Are you bothered by thought you can't get out of your 
head? yes/no 

7. Are you in good spirits most of the time? yes/no 

8. Are you afraid that something bad is going to happen to 
you? yes/no 

9. Do you feel happy most of the time? yes/no 

10. Do you often feel helpless? yes/no 

11. Do you often get restless and fidgety? yes/no 

12. Do you prefer to stay at home, rather than go out and do new 
things? yes/no 

13. Do you frequently worry about the future? yes/no 

14. Do you feel that you have more problems with memory than 
most? yes/no 

15. Do you think it is wonderful to be alive now? yes/no 

16. Do you often feel downhearted and blue? yes/no 

17. Do you feel pretty worthless the way you are now? yes/no 

18. Do you worry a lot about the past? yes/no 

19. Do you find life very exciting? yes/no 

20. Is it hard for you to get started on new projects? yes/no 

21. Do you feel full of energy? yes/no 

22. Do you feel that your situation is hopeless? yes/no 

23. Do you think that most people are better off than you 
are? yes/no 
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24. DO you frequently get upset over little things? yes/no 

25. Do you frequently feel like crying? yes/no 

26. Do you have trouble concentrating? yes/no 

27. Do you enjoy getting up in the morning? yes/no 

28. DO you prefer to avoid social gatherings? yes/no 

29. IS it easy for you to make decisions? yes/no 

30. Is your mind as clear as it used to be? yes/no 
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Appendix B: The Geriatric Depression Scale-Caregiver Rating 

GDRS-CG 

Please circle the answer you feel is the s>ost true for this person. 

1. Is this person basically satisfied with his/her life? yes/no 

2. Has this person dropped many of his/her activities and 
interests? yes/no 

3. Does this person feel that his/her life is empty? yes/no 

4. Does this person often get bored? yes/no 

5. Is this person hopeful about the future? yes/no 

6. Is this person bothered by thought he/she can't get out of 
his/her head? yes/no 

7. Is this person in good spirits most of the time? yes/no 

8. Is this person afraid that something bad is going to 
happen to him/her? yes/no 

9. Does this person feel happy most of the time? yes/no 

10. Does this person often feel helpless? yes/no 

11. Does this person often get restless and fidgety? yes/no 

12. Does this person prefer to stay at home, rather than go 
out and do new things? yes/no 

13. Does this person frequently worry about the future? yes/no 

14. Does this person feel that he/she has more problems with 
memory than most? yes/no 

15. Does this person think it is wonderful to be alive now? yes/no 

16. Does this person often feel downhearted and blue? yes/no 

17. Does this person feel pretty worthless the way he/she is 
now? yeB/no 

18. Does this person worry a lot about the past? yes/no 

19. Does this person find life very exciting? yes/no 

20. Is it hard for this person to get started on new 
projects? yes/no 

21. Does this person feel full of energy? yes/no 

22. Does this person feel that his/her situation is 
hopeless? yes/no 

23. Does this person think that most people are better off 
than he/she is? yes/no 
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24. Does this person frequently get upset over little 
things? yes/no 

25. Does this person frequently feel like crying? yes/no 

26. Does this person have trouble concentrating? yes/no 

27. Does this person enjoy getting up in the morning? yes/no 

28. Does this person prefer to avoid social gatherings? yes/no 

29. Is it easy for this person to make decisions? yes/no 

30. Is this person's mind as clear as it used to be? yes/no 
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Premorbid Intelligence 

IQ = 54.96 + 0.47 ( 
age 

) + 1.76 ( 
sex 

) + 4.71 ( 
race 

) + 5.02 (. 
educ 

+ 1.89 ( ) + 0.59 ( ) 
occup region 

AGE 

16-17 
18-19 
20-24 
25-34 
35-44 
45-54 
55-64 
65-69 
70-74 

1 
2 
3 
4 
5 
6 
7 
8 
9 

SEX 

male 
female 

2 
1 

RACE 

black 
other 
white 

EDUCATION REGION 

= 1 0-7 yrs = 1 
=2 8 yrs = 2 
= 3 9-11 yrs = 3 

12 yrs = 4 
13-15 yrs= 5 
16+ yrs = 6 

south 
no. cntrl 
west 
no. east 

1 
2 
3 
4 

OCCUPATION 

professional or technical = 6 
managers, officials, proprietors, clerical and sales = 5 
craftsmen and foremen (skilled workers) = 4 
not in the labor force = 3 
operatives, service workers, farmers, and farm managers = 2 
farm laborers, farm foremen, unskilled laborers = 1 

Barona, A., Reynolds, C. R., and Chastain, R. (1984). A 

demographically based index of premorbid intelligence 

for the WAIS-R. Journal of Consulting and Clinical 

Psychology. 52, 885-887. 
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