
Age-related macular degeneration: Neuropsychological
differences in scores between successful and

unsuccessful CCTV users on selected tests

Item Type text; Dissertation-Reproduction (electronic)

Authors Kruger, Daniel E.

Publisher The University of Arizona.

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

Download date 24/05/2023 20:23:36

Link to Item http://hdl.handle.net/10150/280109

http://hdl.handle.net/10150/280109


INFORMATION TO USERS 

This manuscript has been reproduced from the microfilm master. UMI films 

the text directly from the original or copy submitted. Thus, some thesis and 

dissertation copies are in typewriter face, while others may be from any type of 

computer printer. 

The quality of this reproduction is dependent upon the quality of the 

copy submitted. Broken or indistinct print, colored or poor quality illustrations 

and photographs, print bleedthrough, substandard margins, and improper 

alignment can adversely affect reproduction. 

in the unlikely event that the author did not send UMI a complete manuscript 

and there are missing pages, these will be noted. Also, if unauthorized 

copyright material had to be removed, a note will indicate the deletion. 

Oversize materials (e.g., maps, drawings, charts) are reproduced by 

sectioning the original, beginning at the upper left-hand comer and continuing 

from left to right in equal sections with small overlaps. 

ProQuest Information and Learning 
300 North Zeeb Road, Ann Arbor, Ml 48106-1346 USA 

800-521-0600 





AGE-RELATED MACULAR DEGENERATION: NEUROPSYCHOLOGICAL 

DIFFERENCES IN SCORES BETWEEN SUCCESSFUL AND 

UNSUCCESSFUL CCTV USERS ON SELECTED TESTS 

By 

Daniel E. Kruger 

Copyright © Daniel E. Kruger 

A Dissertation Submitted to the Faculty of the 

DEPARTMENT OF SPECL\L EDUCATION, REHABILITATION 
AND SCHOOL PSYCHOLOGY 

In Partial Fulfillment of the Requirements 
For the Degree of 

DOCTOR OF PHILOSOPHY 

In the Graduate College of 

THE UNIVERSITY OF ARIZONA 

2002 



UMI Number: 3060984 

Copyright 2002 by 

Kruger, Daniel E. 

All rights reserved. 

® 

UMI 
UMI Microform 3060984 

Copyright 2002 by ProQuest Information and Learning Company. 
All rights reserved. This microform edition is protected against 

unauthorized copying under Title 17, United States Code. 

ProQuest Information and Learning Company 
300 North Zeeb Road 

P.O. Box 1346 
Ann Arbor. Ml 48106-1346 



1 

THE UNIVERSITY OF ARIZONA ® 

GRADUATE COLLEGE 

As members of the Final Examination Committee, we certify that we have 

read the dissertation prepared by D a n i e l  E. K r u g e r  

entitled A g e - r e l a t e d  M a c u l a r  D e g e n e r a t i o n :  N e u r o p s y c h o l o g i c a l  

D i f f e r e n c e s  i n  S c o r e s  b e t w e e n  S u c c e s s f u l  a n d  

U n s u c c e s s f u l  C C T V  U s e r s  o n  S e l e c t e d  T e s t s  

and recommend that it be accepted as fulfilling the dissertation 

r e q u i r e m e n t  f o r  t h e  D e g r e e  o f  P h . D .  

A m o s  S a l e s ,  E d . D  

Date 

S .  M a e ' S m i t h ,  E d . D .  D ^ ^ e  

Vv—-"i-X, ^ Pi . [) , 7-

/  I n e z  A .  T u c k e r ,  P h . D .  

' pj, . d • x/ 1A ̂  
Date 

Date 

Final approval and acceptance of this dissertation is contingent upon 

the candidate's submission of the final copy of the dissertation to the 

Graduate College. 

I hereby certify that I have read this dissertation prepared under my 

direction and recommend that it be accepted as fulfilling the dissertation 

requirement. 

. /Tir,. s 12,1 
Dissertation Director S. M a e  Smith, Ed.D. Date ' J 



3 

STATEMENT BY THE AUTHOR 

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

Brief quotations from this dissertation are allowable without special permission, 
provided that accurate acknowledgment of source is made. Requests for permission for 
extended quotation from or reproduction of this manuscript in whole or in part may be 
granted by the copyright holder. 

SIGNED 



4 

ACKNOWLEDGMENTS 

I must express my high regard and appreciation to my dissertation committee. Dr. 

Amos Sales, Dr. Inez Tucker, Dr. Marvin Kahn, and Dr. Robert Wrenn. Your patience 

and assistance allowed me to bring the present research study to a successful conclusion. 

I want to give special thanks to my committee chairperson. Dr. S. Mae Smith, for all the 

time, patience, and guidance you provided so generously. 

I want to thank Dr. Alfred Kaszniak, who helped me to envision the present study 

and oflFered much practical advice throughout the planning stages. Extreme gratitude to 

Janet Dylla of Desert Low Vision Services, who helped me each step of the way. 1 also 

want to thank the staflf of Tucson Association for the Blind and Visually Impaired, 

especially Nancy EfiBwatt. A special thanks goes to Dr. Gregory Goodrich for all the 

long-distance help, support, and encouragement he provided. 1 want to thank each and 

every one of the individuals who participated in the present study for the time and extreme 

patience given to me. 

Finally, I want to thank my wife and my daughter for unending support and love 

throughout this whole educational endeavor. Thanks also to the friends, femily, and 

coworkers who helped along the way. Thanks to all of you. 



DEDICATION 

The present study is dedicated to my father-in-law. Alec Bauer, who passed away 

on February 11, 2001. Many have supported me, but Alec's love and encouragement 

never wavered. I know today he is proud that I am finishing my dissertation. 



6 

TABLE OF CONTENTS 

LIST OF TABLES 9 

ABSTRACT 10 

CHAPTER 1: INTRODUCTION 12 

Background Information 12 

Statement of the Problem 15 

Purpose of the Study 16 

Significance of the Study 18 

Research Questions 20 

Limitations of the Study 21 

Definition of Terms 22 

CHAPTER 2: REVIEW OF THE LITERATURE 25 

Limitations of Present Medical Treatments for AMD 25 

Present Rehabilitation Strategies for AMD and Reading 28 

Barriers to CCTV Use 30 

Use of Residual Vision for Reading 32 

Low Vision Training for CCTV Reading 36 

Neuropsychological Studies Related to Vision Rehabilitation and AMD 39 

CHAPTER 3: RESEARCH DESIGN AND METHODS 41 

Research Questions and Hypotheses 41 

Pilot Study 42 



7 

TABLE OF COmEmS-CONTINUED 

Research Participants 44 

Demographic information for successful CCTV users 46 

Demographic information for unsuccessfiil CCTV users 46 

Research Settings 47 

Research Design 47 

Treatment Procedures 48 

Instruments Used 48 

Tactual Performance Test (TPT) 48 

California Verbal Learning Test (CVLT) 52 

Analysis of Data 54 

CHAPTER 4: RESULTS 56 

Reliability of Dependent Measures 56 

Sample Description 57 

Results 58 

Research Question #1: Tactual Perception Test 58 

Research Question #2: California Verbal Learning Test 59 

Chapter Summary 60 

CHAPTER 5: SUMMARY, DISCUSSION, AND FUTURE RESEARCH 61 

Summary of Results 61 

Discussion of Results 62 

Suggestions for Future Research 65 



8 

Implications of the Present Study 67 

APPENDIX A: ILLUSTRATION OF EYE 68 

APPENDIX B: PILOT STUDY RESULTS 70 

APPENDIX C: FORM LETTERS TO POTENTIAL PARTICIPANTS 72 

APPENDIX D: SUBJECT'S CONSENT FORM 75 

APPENDIX E: CALIFORNIA VERBAL LEARNING TEST 78 

APPENDIX F: TACTUAL PERCEPTION TEST 90 

REFERENCES 93 



9 

LIST OF TABLES 

TABLE 4.1, Comparison of successful and unsuccessful CCTV users on the TPT 58 
TABLE 4.2, Comparison of successful and unsuccessful CCTV users on the CVLT 59 



10 

ABSTRACT 

The present study researches whether older individuals with Age-related Macular 

Degeneration (AMD) who are unsuccessful using a Closed-Circuit Television (CCTV) 

score significantly differently on selected neuropsychological tests than comparable 

individuals with AMD who successfiilly use a CCTV for independent personal reading. A 

group of nine individuals who are unsuccessful using a CCTV were compared with a 

group of 15 individuals who have demonstrated the ability to use a CCTV independently 

for reading. 

The two neuropsychological tests used in the study are the Tactual Perception Test 

(TPT) and the California Verbal Learning Test (CVLT). Both tests are easily 

administered to a person with visual impairment. Both tests also measure abilities which 

are necessary for a person to be able to successfully use a CCTV independently for 

reading. The Tactual Performance Test requires tactile form discrimination, problem-

solving, Idnesthesis, coordination of the upper extremities, and manual dexterity. The 

California Verbal Learning Test measures immediate recall of verbal information as well as 

the amount of verbal information learned and later remembered. 

The unsuccessful CCTV user group was compared to the successful CCTV user 

group by using an independent samples t-test to compare group scores on the TPT. The 

successfiil CCTV users scored significantly lower on total time scores and significantly 

higher on number of correctly placed blocks. These results suggest that successful CCTV 

users are better able to utilize tactile memory, problem-solving skills, and to synthesize 

new learning than the unsuccessful CCTV users. 
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There were no significant differences between the unsuccessful CCTV user group 

and the successful CCTV user group on the CVLT measures. The lack of significant 

difference suggests that the two groups are similar in immediate recall abilities as well as 

remembering similar amounts of presented verbal material. 

The mean age of the unsuccessful CCTV user group was 85.0 while the mean age 

of the successful CCTV user group was 79.2 years. A t-test comparing age difference 

between the two groups indicated that the unsuccessful CCTV user group was 

significantly older. 
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CHAPTER 1 

INTRODUCTION 

Chapter 1 contains the background information relevant to the present study. A 

statement of the problem, the purpose of the study, and the significance and relevance of 

the study are presented, followed by specific research questions. FinaUy, limitations of the 

present research are discussed. Definitions of terms specific to the study are presented at 

the end of the chapter. 

Background Information 

In American society, older Americans are increasing in numbers and becoming a 

larger proportion of the population (Crews, 1994; United States Bureau of the Census, 

1996). Visual impairment is the second most prevalent physical impairment among 

persons aged 65 and older (Branch, Horowitz, & Carr, 1989). Of the visually impaired 

population in the United States, which numbered almost 4.3 million in 1993, sbcty-eight 

percent were aged 65 or older (Nelson & Dimitrova, 1993; Faye, 1998). Age-Related 

Macular Degeneration is responsible for at least sixty percent of low vision in the general 

population, and is the leading cause of blindness in older adults (O'Shea, 1998; Friedman, 

Katz, Bressler, Rahmani & Tielsch, 1999; Starr, Guyer & Yannii/vd, 1998; Chan, 1998). 

More than 200,000 new cases of age-related macular degeneration occur in the United 

States each year (Starr, et al.). Current figures indicate that about 10 million Americans 

have significant visual impairments today, and United States Census projections and other 

sources predict that almost 16 million will be visually impaired by the the year 2050 

because of age-related eye conditions, including AMD (Park, 1999). 

Age-Related Macular Degeneration (ARMD or AMD) is a major health problem 

for members of the older population (Ciulla, Danis, & Harris, 1998). The risk for 
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developing AMD increases as one ages. Prevalence in the 65-74 year-old range averages 

11% of the population, increasing to 28% in the 75-85 year-old population (CiuUa, et. al; 

Head, Babcock, Goodrich & Boyless, 2000). 

Vision rehabilitation literature indicates that the aging population is growing in 

other industrialized nations, and AMD ranks as the major cause of visual impairment in 

Western society in people over the age of fifty (Schuchard, Naseer & de Castro, 1999; 

Sunness, Bressler & Maguire, 1995). Research literature from the United Kingdom 

reveals that there were approximately 1.1 million blind or partially sighted persons in the 

UK in 1996, of whom 82% were 65 or older (Rubin, 2001; Russell, Harper, Reeves, 

Waterman, Henson & McLeod, 2001; Evans & Wonnald, 1996; Pointer, 1998; Harper, 

Doorduyn, Reeves & Slater, 1999). Rehabilitation research articles from Sweden indicate 

that older persons with AMD represent a major rehabilitation target group there 

(Myrberg, Backman & Lennerstrand, 1996; Nilsson & Nilsson, 1986). 

Worldwide, less than 10% of the estimated 40 million blind and visually impaired 

persons receive any visual rehabilitation services. In the United States the majority of 

older blind adults either do not have vision rehabilitation services readily available to them, 

or they choose not to seek out these services (Yeadon, 1991). 

Rehabilitation endeavors for individuals who have AMD presently consist of use of 

technology and rehabilitation training and counseling. Although persons with AMD may 

encounter a myriad of difficulties in their emotional, environmental, or social lives while 

adjusting to visual loss (Ainlay, 1989; Faye, 1998), the present study is limited to 

overcoming difiBculties related to personal reading. 

Magnification is a technique which a person with AMD usually is able to utilize to 

increase visual function, including the ability to read. The technique of magnification 

provides increased detail of specific objects (Jose, 1983; Faye, 1998). Professionals who 
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work in optics (e.g. ophthalniologists, optometrists, and opticians) may provide various 

lenses or products which enable a person with AMD to see desired objects with increased 

clarity in certain situations. "Magnification is a method of increasing the size of the retinal 

image so that enough of the retina (retinal cells) is stimulated to send an impulse (detail or 

information) up the optic nerve to the brain allowing an object to be perceived (vision)" 

(Jose, 1983, p. 204). Jose discusses four techniques for providing magnification. In the 

present study, projection magnification is the focus of attention. 

Projection magnification refers to the enlarging of an object by projecting it onto a 

screen (e.g. slides, films) (Jose, 1983). The closed-circuit television system (CCTV) is the 

most familiar projection magnification used to assist with low vision di£5culties, and 

generally works very well in assisting persons with AMD to identify print and to resume 

reading activities. The CCTV was introduced to the visually impaired population for 

purchase in the early 1970's (Jose). The CCTV may restore the ability to read to many 

older individuals who have AMD. Unfortunately, some individuals are not able to use the 

CCTV. The present study examines whether some of these individuals who are not 

successful using a CCTV for personal reading score differently on selected 

neuropsychological tests than some individuals who can successfully use the CCTV for 

personal reading. Neuropsychological tests developed from a branch of psychology now 

known as neuropsychology. 

Clinical neuropsychology is an applied science which is concerned with behavioral 

expression of brain dysfunction (La Rue, 1992; Lezak, 1995). In addition to the study of 

behavior (psychology), the neuropsychologist must be familiar with basic neuroanatomy 

and neurological function (Kolb & Wishaw, 1990). Neuropsychological tests have been 

developed which identify deficits in cognitive or motor function related to dysfimction in 

certain areas of the brain. For rehabilitation and treatment or training evaluation. 
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neuropsychological assessment of a patient's impaired behaviors can provide an analysis of 

how patients &il and can tell how the patient might improve performance in problem areas 

(Lezak, 1995). The present study will utilize two neuropsychological tests; the Tactual 

Perception Test (TPT), and the California Verbal Learning Test (CVLT). These tests do 

not require the person being tested to have vision, and both require skills which relate to 

using a closed-circuit television (CCTV). 

Statement of the Problem 

In 1900, the average life expectancy of an American was 47 years (Crews, 1994). 

By 2000, the life expectancy for the average American had increased to 76.7 years (U. S. 

Department of Health and Human Services, 1997). The lifespan increase of almost 30 

years in less than a century is expected to continue to rise. The potential of having age-

related disabilites such as arthritis, heart disease, and AMD also increase as persons grow 

older (Crews, 1994). Ophthalmic research continues to focus on the medical treatment 

and prevention of AMD. Unless research results in widespread treatments for AMD, or 

an unexpected discovery resulting in prevention occurs, increasing numbers of the 

mushrooming older population will experience severe visual impairment. Currently, one 

of the most efiFective rehabilitation strategies is to restore the ability to read print for the 

person with AMD using projection magnification. However, several barriers exist to the 

effective use of projection magnification, one of which is that some persons are unable to 

use it. The reasons for this lack of ability to use a CCTV are unknown and have not been 

investigated. Some reasons why projection magnification is not an option for some people 

are understood and will be detailed later, but the primary problem and focus of this study 

is to leam why some individuals who have access to a CCTV are not able to use the 

machine for reading. 
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Neuropsychological testing is usedil in identification of brain damage in the general 

population, and is also useful in assessing such brain damage in the population with visual 

impairments. However, standard psychological testing has done little to develop testing 

for the visually impaired, and especially adults (Kempen, Krichevsky «& Feldman, 1994; 

Price, Mount & Coles, 1987). Additionally, "the majority of neuropsychological measures 

commonly used require intact visual acuity" (Bigler & Tucker, 1981, p. 849). The present 

study hypothesized that the individuals with AMD who are unsuccessful with independent 

use of a CCTV may score differently on neuropsychological measures than those with 

AMD who can successfully use the CCTV. If differences in scores between the groups 

proved to exist on standardized neuropsychological tests, then cognitive or behavioral 

deficits related to the types of tasks required by the specific tests administered could be 

identified. Once the deficits are identified, then rehabilitation strategies can be 

implemented or developed. The author has been unable to discover any professional 

literature describing research that investigates neuropsychological differences among 

persons with visual impairment and use of the CCTV. If there are significant differences 

in scores between successful and unsuccessful CCTV users on specific neuropsychological 

tests, then these score differences could aid rehabilitation professionals to predict whether 

a potential CCTV user will be successful or unsuccessful in learning to use the machine. 

Purpose of the Study 

The purpose of the present study is to determine some possible reasons that certain 

persons with low-vision are unable to use a CCTV effectively to complete everyday 

reading tasks. Inadequate visual acuity and inability to afford the expense of acquiring the 

machine are the primary reasons persons with vision loss do not use projection 

magnification to resume reading. An inability to tolerate viewing the movement of letters 

across a screen without becoming physically ill (nauseated) is another less-common 
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reason given. With consistent practice, symptoms which make a person feel physically ill 

usually disappear. A person who claims an inability to use a CCTV because of such 

symptoms is often viewed by low vision professionals as being unmotivated to work at 

recovering the ability to read. This view seems unfair, but the extra supervised practice 

needed to overcome nausea caused by movement on the CCTV screen may not be 

provided due to time limitations (J.Dylla, personal communication, March 12, 2000). 

Individuals who have difficulty overcoming nausea when using a CCTV are not likely to 

keep practicing independently. Extra time spent training these individuals could allow 

them to become successful CCTV users (den Brinker & Duin, 1998). 

The focus of the present study is to concentrate on those individuals who have 

adequate visual acuity to read with projection magnification, but cannot successfully do 

so. These individuals have access to a CCTV and have demonstrated motivation to leam 

to use the machine effectively during training, but have failed to use the machine for 

reading independently. No identified reason for this failure presently exists. The present 

study compares differences between two groups of older individuals with AMD. One 

group consists of individuals who utilize a CCTV successfully for personal reading. The 

other group is made up of individuals who have been unsuccessful in learning to use the 

CCTV for personal reading. Each individual in both groups was administered the same 

two selected neuropsychological tests. The selected tests were the Tactual Perception 

Test (TPT) and the California Verbal Learning Test (CVLT). Neither of these 

neuropsychological tests require the person being tested to have sight. After testing was 

completed, the TPT scores for the successful CCTV users group were combined to make 

up a group TPT score. The same procedure was followed to obtain a group CVLT score 

for the successful CCTV users. A group score for the TPT and CVLT was obtained for 
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the unsuccessilil CCTV user group. The group scores for each test were compared for 

di£ferences. 

The purpose of the present study was to determine whether unsuccessful CCTV 

users score significantly differently than successful CCTV users on the selected 

neuropsychological tests. The present study is not concerned with defining specific brain 

damage of participants; neuropsychological tests are often used for that purpose. The 

emphasis of the study is to administer the two tests to all participants, then to compare 

raw scores of each test for each group of participants. If significantly different scores for 

each group on one or both tests are found, further reseach may be conducted to clarify 

reasons why some individuals who attempt to use a CCTV are unsuccessful. 

Significance of the Study 

The present study targets a minority of the visually impaired population. Research 

in vision rehabilitation professional literature concerning projection magnification use 

primarily focuses on the benefits of CCTV use or CCTV training. None of the research 

indicates how many individuals cannot use a CCTV. The present study endeavors to 

identify individuals who, for unknown reasons, cannot use a CCTV. The performance of 

these individuals will be measured and compared to individuals who successfully use a 

CCTV for reading. The results may indicate reasons why some individuals are unable to 

use a CCTV for independent reading. 

The benefits of being able to use projection magnification are numerous for the 

person who has AMD. Individuals who consider themselves successful in using a CCTV 

will usually report an ability to manage reading material that is personally necessary or 

highly desirable to read. This may include reading important mail, labels on medications, 

recipes, favorite sections of the newspaper, checks, and countless other pieces of printed 

material (Goodrich et al., 2000). The CCTV user can also utilize the machine to help 
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with writing information. A CCTV can even help with viewing non-printed materials, 

such as photographs, helping one to thread a needle under magnification, or even 

application of fingernail polish. Anecdotal reports from professionals in vision 

rehabilitation include CCTV users drawing up insulin doses in syringes, checking knitting 

and crochet stitches on handwork, and working on stamp or coin collections by using the 

projection magnification. Uses for a CCTV to once again be able to view objects seem 

limited only by the imagination of the user. 

People with visual impairments in the twenty-first century may benefit from using 

CCTV technology that will help with both near and distance vision. The use of CCTV 

technology could help with moving around in the community as well as reading personal 

correspondence (Uslan, et. al, 1996). The technology for CCTV use may concentrate on 

complete electric magnification which eliminates the optical need necessary for most 

current systems, driving down CCTV costs (Uslan, et. al). Restoration of the ability to 

read by using a CCTV is rewarding to the individual with AMD and also to the low vision 

clinician working with that individual. Conversely, the individual who is unable to master 

CCTV use for personal reading may feel frustration toward this barrier to reading 

rehabilitation. Presently, both patient and clinician lack understanding of the reason why 

success is not forthcoming with the CCTV, which benefits so many other people. The 

number of individuals who experience vision loss due to AMD is expected to grow due to 

the aging population. Identification of reasons why some individuals are unable to utilize 

CCTV technology is necessary to determine rehabilitation strategies for this increasing 

population. 

The focus of the present study will determine whether some individuals with AMD 

who are unable to use a CCTV score significantly differently on selected 

neuropsychological tests than some individuals who do use a CCTV. None of the 
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professional literature regarding projection magnification concentrates on the individuals 

who are unable to master reading independently using the CCTV. No statistics are 

available to determine the percentage of potential CCTV users who are unable to master 

independent reading with the machine. The present study determines whether differences 

on selected neuropsychological instrument scores exist between groups of successful and 

unsuccessful CCTV users. 

Most neuropsychological tests require the person being tested to utilize visual 

skills during the administration of the test. Two neuropsychological tests are utilized in 

this study which do not require visual functioning. One is a haptic test where the 

participant is blindfolded, and the other is strictly a verbal memory test. Both tests 

measure skills related to successful use of a CCTV. 

The author has been unable to discover any professional literature describing 

research that investigates neuropsychological differences among persons with visual 

impairment and use of the CCTV. If there are significant differences in scores between 

successful and unsuccessful CCTV users on specific neuropsychological tests, then these 

score differences could aid rehabilitation professionals to predict whether a potential 

CCTV user will be successful or not. 

If present neuropsychological tests are able to assist in identification of individuals 

who are unable to use a CCTV independently, then simple testing could replace many 

hours of fiiistration in practice for both the person with AMD and the professional who 

provides the CCTV. 

Research Questions 

The present study is designed to find out if there are significant neuropsychological 

test score differences between a group of persons with AMD who successfully use a 
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CCTV for reading and a similar group of persons who have been unsuccessful in attempts 

to read independently using the CCTV. The two selected neuropsychological tests 

administered are the Tactual Perception Test (TPT) and the California Verbal Learning 

Test (CVLT). Two primary research questions are (1) Will successful and unsuccessful 

CCTV users score significantly differently on the Tactual Performance Test (TPT)? (2) 

Will successful and unsuccessful CCTV users score significantly differently on the 

California Verbal Learning Test (CVLT)? The independent variable is the ability or 

inability of a person to use a CCTV. The dependent variables are the scores each 

individual receives on the TPT and CVLT neuropsychological tests administered to each 

subject. 

Limitations of the Study 

One limitation of the present study was correct identification of individuals who 

are unable to use a CCTV for personal reading. All of the participants in this study were 

selected by age and vision criteria decided upon by the author in collaboration with a low 

vision specialist. Volunteers for the study were then referred by a low vision center and a 

local rehabilitation center for the blind. Both agencies were asked to screen potential 

participants using the age and vision criteria and whether the individual was a successful 

CCTV user or not. Individuals with AMD who cannot use a CCTV are not common or 

easy to identify by professionals who have not observed the individual trying to read with 

the machine. The low vision specialist was able to make appropriate referrals of these 

individuals because she had worked with each individual. The rehabilitation center utilizes 
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a volunteer who successfully uses a CCTV to train potential CCTV users. The 

rehabilitation teachers at the center did not provide the training, but only had the records 

of individuals who use a CCTV or do not. Some of the individuals from the rehabilitation 

center were not unable to use a CCTV; they did not use the CCTV for known reasons. 

A second limitation of the study is that the subjects are from southeastern Arizona 

and may not be representative of the older population with macular degeneration in the 

United States. Another limitation is that all but one of the participants in the study were 

Caucasian and do not represent a cross cultural sample of older Americans. Women made 

up the majority (79%) of participants. No control for socioeconomic or educational status 

was built into this study. 

Researcher bias is a limitation of the study due to the fact that the researcher both 

tested all participants and personally scored all test materials used in the study. A pilot 

study was conducted prior to the study for the researcher to develop a standardized 

method of test administration for all participants in efforts to control for researcher bias. 

Definition of Terms 

Achromatopsia. The inability to discern color visually. Retinal damage from 

AMD can cause reduction in ability to complete inability to recognize color. 

AMD (or ARMD) Age-related Macular Degeneration. A retinal condition where 

the pigment epitheliimi layer of the retina degenerates and causes a loss of central vision. 

CCTV (Closed-Circuit Television). An electronic magification technique which 

presents printed text and three-dimensional objects up to at least 60 times larger than what 

is being viewed actually is. The CCTV is made up of a camera and a television screen 
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which enlarges the print by controlling the adjustment dials on the machine (Smith & 

Perski, 1996). 

Eccentric viewing. The ability to utilize a portion of the peripheral retina for tasks 

such as reading and mobility. (Goodrich & Bailey, 2000, p. 696). 

Fovea. Depression in the macula adapted for most acute vision (Vaughan & 

Asbury, 1980). 

Haptic. Any technique which utilizates the sense of touch. 

Low Vision. A condition which renders an individual unable to be corrected to 

normal vision and which causes flmctional limitations (e.g. reading and driving) for the 

individual. 

Neuropsvcholov. The study of the relation between brain function and behavior 

(Kolb & Whishaw, 1990). 

Projection Magnification. An electronic means of magnification of information in 

print, film, or in three-dimensional presentation by projecting the information in an 

enlarged form (Jose, 1983). This study utilizes the use of CCTV for projection 

magnification. 

Saccade. A fest eye movement, voluntary or reflex, usually accomplishing foveal 

fixation (Dell'Osso & Daroff, 1999). 

Scotoma. A blind or partially blind area in the visual field (Vaughan & Asbury, 

1980). 

Severe Visual Impairment. The inability to read normal newsprint with the aid of 

regularly prescribed optical correction (Nelson & Dimitrova, 1993). 
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Successful Use of a CCTV. An individual is able to independently complete 

activities of daily living, reading, and self-care skills because of projection magnification. 

Unsuccessflil Use of a CCTV. For purposes of this study, an individual who, for 

unknown reasons, cannot utilize projection magnification independently for reading. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

In chapter 2, a review of professional literature germane to the present study is 

summarized. The first section discusses Age-related Macular Degeneration, current and 

experimental treatments for AMD, and limitations of the treatments. The second section 

describes present rehabilitation approaches to assist individuals with AMD to resume 

reading. The third section provides an overview of current barriers for using a CCTV by 

persons with AMD. The fourth section outlines a detailed description of how remaining 

vision is utilized for reading by a person with AMD. The fifth section outlines typical and 

optimal approaches used to train a person with AMD to read using a CCTV. The final 

section describes neuropsychological research which pertains to vision rehabilitation and 

AMD, and provides an introduction to the neuropsychological tests used in the present 

study. 

Limitations of Present Medical Treatments tor AMD 

Ophthalmologists identify two categories of AMD: Exudative (or "wet") and non-

exudative (or "dry") AMD (Starr, et al., 1998; O'Shea, 1998). Eighty (80) to 90 percent 

of AMD presents as the dry, eschemic, or non-exudative type. Currently no treatment for 

dry AMD exists, and resulting vision loss is irreversible (Starr, et al.). However, onset of 

dry AMD is usually gradual, and vision loss is usually not as extensive as with exudative, 

edematous, or "wet" AMD. Non-exudative AMD may progress into exudative AMD. 

Exudative or wet AMD is characterized by hemmorhages within the retina. An 

estimated 15.6% of those diagnosed with non-exudative AMD progress to exudative 

AMD within three years (Starr, et al.). Laser treatment can sometimes control the 
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hemmorhages in an eye with "wet" AMD, but usually exudative AMD ultimately leads to 

severe loss of central vision. The laser treatment only arrests the hemmorhaging vessels, 

and destroys the tissue of the retina where the laser is focused. However, successful laser 

therapy cauterizes the leaking vessel and and prevents further destruction to retinal cells 

around the site of the hemmorhage. Only 13-26% of those with exudative AMD are 

candidates for laser treatment (Starr, et al.). Vision loss resulting from exudative AMD is 

presently irreversible (Ciulla et al., 1998). Although exudative AMD accounts for only 

about 10% of reported AMD diagnoses, severe visual function loss or legal blindness 

occurs in about 90% of these cases. As a result, about half of the people with AMD 

referred for vision rehabilitation services have atrophic AMD while the other half have 

exudative AMD (Schuch, Naseer, & de Castro, 1999). 

As indicated by the name of the disorder, Age-Related Macular Degeneration 

affects the function of the most central, detailed vision of the retina—the macula (O'Shea, 

1998). The macula is a small part of the retina about the size of several pinheads, and is 

responsible for the area of vision one uses for minute, discriminatory visual tasks. 

Threading a needle or reading fine print are examples of visual tasks performed by a 

person utilizing a healthy macula. Although it only occupies about 2% of the visual field 

of the retina, the macula contains about 25% of the cone photoreceptors. The macula is 

represented in approximately half of the neural mass of the brain's primary visual cortex 

(Arditi, 1997). AMD, without the presence of other eye conditions, almost never leads to 

total blindness. Peripheral vision is usually not affected (Fine, 1993). 

Functionally, the person who develops AMD is unable to look directly at an object 

and see that object with clarity and detail (O'Shea, 1998). For example, a person with 

AMD can usually discern the figure of a person approaching and even detect gross 

characteristics, such as general apparel or length of hair in efforts to distinguish the 
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person's sex (Erber & Osbom, 1994). Such identification is accomplished by utilization of 

spared peripheral vision. However, detection of facial characteristics to assist the person 

with AMD to recognize an approaching person is often very diflBcult. Incomplete 

achromatopsia, or an inability to decipher specific colors, often accompanies AMD, 

especially with near vision (Jose, 1983, p. 32). Reading, watching television, recognizing 

facial features, matching clothing, and driving becomes problematic or sometimes 

impossible for the person with AMD (Arditi, 1997; Erber Sc Osbom, 1994; Faye, 1998). 

The degree of visual impairment depends upon the size of the scotoma, or non-functional 

area of the retina, imposed by AMD. The patient with either type of AMD will have 

symptoms which include blurred central vision, poor recognition of central detail, poor 

contrast sensitivity, central blind spots in the field of vision, object distortion, decreased 

binocularity, decreased color and depth perception, reduced reading skills and speed, and 

difficulty with activities of daily living or orientation and mobility (Park, 1999). 

Estimates from the U. S. Department of Health and Human Services are that one 

individual in every 20 has a significant visual impairment (Moore & Fireison, 1995). The 

older population is especially aflected, because for all the causes of visual impairment, age 

is the single best predictor (Ciulla, et al., 1998; Colenbrander, 1994). "If these rates were 

for a communicable disease, it would be described as an epidemic....Vision impairment 

not only affects a person's ability to conduct his or her daily affairs, but also may be a risk 

factor for mortality." (AppoUonio, Carabellese, Magni, Frattola, & Trabbucchi, 1995). 

Thus, rehabilitation for the large and growing population of older persons with AMD in 

Western society has become a critical concern. 

For older persons, their quality of life is judged more by how well they can 

function independently rather than by the medical diagnosis of a physician (Goodrich, 

Kirby, et al., 2000b). The older patient often knows that something is drastically wrong 
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with his vision, and wants the problem fixed. "Older adults now more than ever are 

demanding vision rehabilitation and may have an unrealistic expectation of the surgical and 

medical interventions possible" (Park, 1999, p. 144). 

Unfortunately, no medically endorsed treatment presently exists for correction of 

the eflfects of AMD. The retinal damage resultant from AMD is irreversible. 

Ophthalmologists recognize the need to find ways to prevent or to correct vision loss 

caused by AMD. Current research includes exploration of new medhods of low-intensity 

laser therapy, surgical therapy, radiation therapy, retinal cell transplantation, and retinal 

translocation (Cuilla, et al., 1998; De Juan, Loewenstein, Bressler & Alexander, 1998; 

Machemer, 1998). All the listed procedures are experimental in the United States. Some 

of the procedures are designed to arrest the progression of AMD. These experimental 

procedures offer hope to those with macular degeneration, but researchers admit that most 

of these procedures will require much more study and experimentation to be widely 

applicable to the population with AMD vision loss. 

The few medical treatments presently available for some cases of AMD attempt to 

spare further loss of vision; the treatments do not restore lost sight (O'Shea, 1998; 

Perski,1999). Experimental treatments are being developed in attempts to restore vision 

(Goodrich & Bailey, 2000), but they will probably only at best restore only small areas of 

vision rather than return a fully-functioning eye. (Gouras & Algvere, 1996; Kaplan. Tezel, 

Berger, Wolf, & Del Priore, 1997). Individual patients who will receive such treatments 

or surgeries can still be expected to benefit from low vision rehabilitation services 

(Goodrich & Bailey, 2000), and the demand for low vision services is likely to continue 

(Colenbrander, 1994). 

Present Rehabilitation Strategies for AMD and Reading 
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Being able to resume reading is the most commonly stated goal of patients entering 

low vision rehabilitation programs (Goodrich, Kirby, et. al, 2000b; Rubin, 2001; Harper, 

Schuchard, et. al, 1999; Aquiante, Yager, Morris, Khmelnitsky, & Faina, 2001; Goodrich 

& Bailey, 2000; Elliott, Trukolo-Ilic, Strong, Pace, Plotkin, & Severs, 1997). The most 

common rehabilitation goals for one study (Schuchard, et al.) were (in descending order): 

managing finances (reading), personal reading, writing, improving contrast and lighting, 

cooking, safety, driving, and face recognition. The successfiil outcome of rehabilitation 

for personal reading depends on the success or failure of optical devices which are 

prescribed for reading. Reading performance is strongly associated with vision-related 

quality of life (Hazel, Petre, Armstrong, Benson, & Frost, 2000). 

Persons with beginning or mild AMD may be able to utilize relative size 

magnification, where the physical size of print is increased, for example, using large print 

books and magazines (Bowers, Lovie-Kitchin, Woods, & Russell, 2001). However, the 

majority of low-vision patients require magnification to read regular size print (Rubin, 

2001). Most commonly an optical magnifier (a plus-lens in hand-held, stand, or spectacle-

mounted form) is used to provide the necessary magnification (Bowers, et al.). These aids 

are portable, relatively inexpensive, and are usually kept on or near the user for immediate 

access when needed for reading. 

For ease of sustained reading, clinicians can expect the best initial reading 

performance firom patients with AMD when reading with a closed-circuit television 

(CCTV) as opposed to optical magnifiers (Goodrich & Kirby;2001). The first CCTV was 

developed and demonstrated at Rand Corporation in 1969 (Goodrich & Kirby). This 

projection magnification invention is a video magnification system consisting of a video 

screen interfk;ed to a video camera. It bears the same name as the closed-circuit 

television systems used for surveillance and remote monitoring. The camera and screen 
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are connected by wires as opposed to broadcast television, where signals are transmitted 

through the air. A CCTV system for visually impaired users have additional 

magnification-level controls and other features used to enhance reading (Uslan, Shen, & 

Shragai, 1996). Through the years, features such as color monitors and even hand-held 

cameras and monitors have become available. Today, over thirty years after its 

development, the CCTV remains the ultimate reading aid for individuals with severe visual 

impairment (Goodrich & Bailey, 2000). 

Electronic (projection) magification aids, such as CCTVs, are the only aids which 

provide high magnification with a large field of view and variable contrast (Holcomb & 

Goodrich, 1976; Rubin, 2001). CCTVs are underutilized in comparison to optical and 

non-optical reading aids (Goodrich, Kirby, et al., 2000a). 

Barriers to CCTV Use 

Unfortunately, projection magnification is expensive. Cost is a very common 

reason given by low vision individuals for not obtaining a CCTV (Smith & Perski, 1996; 

Goodrich, FGrby, et al., 2001a). Many older persons with AMD cannot afford or will not 

pay $1800 to $3500 for a CCTV, even though reading ability may be restored. Eye care 

professionals are increasingly prescribing CCTVs for visually impaired patients as 

prosthetic devices to replace the dysfunctional retina of the eye. In almost all cases 

Medicare and most Health Maintenance Organizations reject these claims (Freedman, 

1999). Results of studies indicate that patients who have AMD read significantly faster 

with the CCTV than with either spectacle lenses or optical magnifiers, and they can read 

for longer periods of time (Goodrich & Kirby, 2001; Stelmack, Reda, & Ahlers, 1991). 

However, CCTVs cost substantially more than most non-projection optical aids. The 

person with AMD must decide whether reading with the ultimate machine is worth the 

expense, especially if reading can be accomplished by using a less expensive aid. These 
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individuaJs are often on fixed, limited incomes. The lower cost of optical aids, not the 

functional performance with the device, is often the main reason for selecting the optical 

aid to be used (Goodrich, Kirby, et al., 2000a). 

Another common barrier to using the CCTV is experiencing a feeling of sea

sickness or nausea (den Brinker & Duin, 1998). Movement of the reading table which 

holds the reading material under the camera of the CCTV causes the print to move across 

the viewing screen. Ideally, a smooth movement using the hands to control the reading 

table back and forth allows the visually impaired person to maintain an optimal eccentric 

viewing fixation on the screen while the print streams by (Raasch & Rubin, 1993). The 

movement of the magnified print may cause certain individuals to experience motion 

sickness, but with practice the symptoms usually subside (den Brinker & Duin). Being 

able to read print again is usually very motivating for the person to continue to practice 

with the CCTV. However, some individuals claim they carmot use a CCTV; they 

experience physical discomfort when attempting to read while using the machine. 

Some persons who have very severe visual impairment and limited acuity caruiot 

benefit even from the largest magnification afforded by a CCTV (Jose, 1983). Individuals 

who cannot benefit by using a CCTV because of poor acuity may be better served by 

learning braille, using recorded information, utilizing reader services, or alternative 

communication methods which do not depend on the use of residual vision (Jose). 

Finally, some individuals with low vision who attempt to use a CCTV for reading 

are unable to master using the machine in a manner which helps them to read effectively 

(J. Dylla, personal communication, March 12, 2000). The present author has worked with 

several individuals who could afford a CCTV, did not experience motion-sickness, and 

had sufficient visual acuity to read print on the CCTV screen. Yet these individuals, for 

unknown reasons, were unable to use the CCTV with enough efficiency to justify the cost 
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of the machine. Each of these individuals eventually declined purchasing a CCTV unit or 

returned the the machine for a refiind. Each individual was able to read print on the screen 

if assistance was provided by manipulating the reading table during the reading and 

training session. However, independent manipulation of the reading material and reading 

table combined with sustained reading was unsuccessful. The experience was 

disappointing and frustrating for each person who did not experience success in using the 

CCTV for reading independently. No answers to why such individuals are unable to use a 

CCTV exist in the professional literature related to vision rehabilitation. 

Use of Residual Vision for Reading 

Low vision research is involved in finding any methods or techniques which will 

help the visually impaired person to fully utilize the vision that he has remaining. Macular 

degeneration is characterized by loss of central vision. As mentioned earlier, the central 

vision loss is caused by scar tissue created by hemmorhaging in exudative AMD, or by 

build-up of drusen and resulting scar tissue in atrophic AMD (Starr, et al., 1998; O'Shea, 

1998). Each individual with AMD, regardless of type, will develop scarring unique to 

each eye. Such scarring accounts for why a person with bilateral AMD will usually have a 

better eye, or one which is used in preference to the other. The better eye will have 

scarring on the retina which has not covered parts of the macula, often referred to as 

macular sparing (Sunness, J. S., Schuchard, R. A., & Naiming, S., 1995). 

The spared eye will be served by a region of fimctioning macula which allows the person 

with AMD to attempt to see detail with better success than when trying to use the other 

eye. Normally-sighted persons experience a phenomenon called sensory eye dominance in 

which one eye is preferred, or automatically favored. The dominant eye is used when 

sighting a target with a gun or camera. "The notion of dominance stems from the 

observation that there usually exists in any bilateral pair of structures in the body, one half 
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of the pair which tends to be preferred when performing most tasks" (Ooi & He, 2001, p. 

168). AMD is unpredictable in that it may destroy the macula of the dominant eye of one 

person, and attack the non-dominant eye of another. There is a lack of research which 

outlines specific rehabilitation problems the patient faces when adjusting to the use of a 

non-dominant eye after the effects of AMD. 

An imponant part of the low vision evaluation for the AMD patient involves 

identification of macular sparing. Knowledge of specific macular sparing for each 

individual is important for reading training as well as general daily visual efficiency. 

Determination of macular sparing can be accomplished by administration of a visual 

central field test for each eye. The standard procedure for assessing the central visual field 

in patients with AMD is the Amsler grid and the Humphrey Visual Field Analyzer. Recent 

results find that macular perimetry using the SLO (Scanning Laser Ophthalmoscope) is 

more sensitive at detecting small localized scotomas than the Amsler grid or the 

Humphrey Visual Field Analyzer (Schuchard, et al., 1999). The Scanning Laser 

Ophthalmoscope (SLO) often helps the patient to identify areas of best visual function 

which remains (Park, 1999). Unfortunately, SLO technology is not available to many low 

vision patients due to the expense. Each machine costs about $90,000 and requires a 

skilled operator, which prevents wide application in clinical settings (Goodrich & Bailey, 

2000). Nevertheless, the low vision evaluator must examine the central field of each of 

the patient's eyes in search of macular sparing. 

The importance of macular sparing relates to a skill which the AMD patient must 

develop called eccentric viewing. Few patients can leam eccentric viewing effectively by 

themselves. Low vision training is usually a prerequisite for successfiil results (Nilsson & 

Nilsson, 1986). A person with normal vision looks directly at an object to detect visual 
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detail. The person with AMD who looks directly at an object may see a blur or a black 

spot, due to the scotoma on the macula and surrounding retina. 

Patients with AMD adapt to their scotomas slowly and make a transition from 

conscious use of eccentric retinal areas to the automatic substitution of a single eccentric 

retinal locus which behaves as as a pseudo-fovea. The "preferred retinal locus" or PRL 

(Timberiake, Mainster, Peli, Augliere, Essock & Arend, 1986) can behave as the 

anatomical reference for fixation eye movements (Rubin, 2001, p. 433). In essence, the 

person with AMD learns to avert his direct gaze slightly in order to use a patch of 

functional retina at the edge of the scotoma in order to gain best vision. This vision is not 

as clear or sharp as vision which was lost due to the AMD, but magnification can help 

make the image sharper. 

As pointed out by Nilsson & Nilsson above, the person with AMD does not 

naturally learn the most eflfective eccentric viewing independently. However, a study by 

Holcomb & Goodrich (1976) demonstrated for the first time that eccentric viewing ability 

can be learned and that systematic training can lead to improved visual performance 

(Goodrich & Bailey, 2000). Thus the preferred retinal locus (PRL) with training and 

practice becomes the trained retinal locus (TRL) required to maximize reading training 

(Goodrich, Kirby, et al., 2000b). Unfortunately, due to the progressive nature of AMD, 

scotomas can continue to appear or grow, and PRL can change location as the disease 

progresses (Schuchard, et. al, 1999). 

Reading rates for low-vision subjects with central field loss can be very slow 

(Legge, Ross, Isenberg, & LaMay, 1992; Rubin & Turano, 1994; Fine & Peli, 1998). 

Besides the obvious reason that the person with central scotomas cannot look directly at 

the print and see it, researchers have discovered other obstacles to rapid reading for these 
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individuals. Even when provided with optical magnification, patients with central 

scotomas usually read more slowly than low vision individuals with intact central fields. 

In a study of low-vision patients with optical magnification, the median reading 

rate was less than 50 words per minute for patients with scotomas in the central five 

degrees, but over 150 words per minute for those with intact central fields (Rubin, 2001). 

Rubin investigated an alternative method of reading called rapid serial visual presentation 

(RSVP). The normal reader uses a series of rapid, short eye movements, called saccades, 

to scan a line of print. The more jumps (saccades), the eye makes, the slower the reading 

speed. In Rubin's study, instead of presenting a fiiU page of text which is scanned with a 

series of eye movements, RSVP presents words one at a time in one location. As long as 

the word isn't so long that the eye has to move to read all of it, no eye movement is 

required. Some readers with normal vision were able to read RSVP text at speeds in 

excess of 1000 words per minute, compared with 250-300 words per minute with normal 

text. Low vision patients without central field loss could read about twice as fast (less 

quickly than those with normal vision). Low vision patients with macular scotomas 

showed the least improvement, but still read an average of up to 40% faster with RSVP 

(Rubin, 2001) than with reading with prescribed optical aids. 

Several factors may contribute to the slow reading rates of low vision patients. 

The visual span is reduced in low vision; fewer letters are recognized in a single glance, 

and it takes longer to recognize words that exceed the visual span because more than one 

visual fixation is needed (Legge, Ahn, Klitz, & Luebker, 1997). For subjects with normal 

vision reading around artificial scotomas, reading rate decreases as the number of letters 

occluded by a scotoma increases (Fine & Rubin, 1999). The reader with AMD who has a 

central field loss takes longer to initiate saccades and travel over fewer letters with each 

saccade when reading than a reader with normal vision (Aquilante, et. al, 2001, p. 291). 
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These more frequent small saccades may slow reading rates because small saccades have 

longer latencies and result in longer fixations between saccades (Kowler & Anton, 1987). 

The information outlined above is pertinent to understanding the di£5culties a 

person with AMD has when reading large print, using optical magnification, or projection 

magnification. Reading progresses more slowly and requires more work for the person 

with central field loss. Electronic magnification aids, such as CCTVs, provide high 

magnification with a large field of view. For the reader with AMD, the high magnification 

means less struggle trying to make out the letters, but the large field of view requires more 

saccadic movements of the eye (Rubin, 2001). One major advantage to using projection 

magnification, or CCTV, is that magnification is easily adjustable. The practice of 

prescribing magnification for reading on threshold print size rather than a larger print size 

which enhances fluent reading is common (Bowers, et. al, 2001). Greater magnification 

than is traditionally given should be prescribed to ensure that print size is magnified well 

above the threshold to provide maximal reading rates (Bowers, et. al). The CCTV 

circumvents this problem due to adjustable magnification size (Goodrich, Mehr, & 

Darling, 1980). 

Low Vision Training for CCTV Reading 

While central field loss does not necessarily indicate that a person with low vision 

will be a poor reader, the majority of poor low vision readers have central field vision loss 

(Legge, et. al, 1992). The criteria used to measure reading performance takes into 

account reading speed, reading duration, and reading comprehension. In effect, how fast a 

person can read is a measure of reading efficiency. Reading duration is a measure of 

stamina by the reader. Taken together, reading speed and reading duration provide a 

measure of productivity (Goodrich, Kirby, et. al, 2000). Most subjects have little 

difficulty with comprehension as they were previously readers prior to vision loss 
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(Goodrich, Kirby, et. al). Predictably, reading speed and duration are the focus of low 

vision training, aimed at eflbrts for individuals to regain the ability to physically read 

printed material. Since all older individuals with AMD have zdready been previous 

readers, speed and duration are self-governed by the ability to understand (comprehend) 

what is being read. 

Numerous studies have documented the effectiveness of CCTVs and have 

supported the need to appropriately train subjects with the devices (Goodrich & Kirby, 

2001; Watson, Del'Aune, & Long, 1997; Nilsson, Frennesson, & Nilssoa, 1998). In most 

instances, once a person has completed a low-vision evaluation and received optimum 

correction, a brief explanation of how to use the aid is given and the individual is left on 

his or her own to learn to use it. The fundamentals of how to use an aid with correct 

procedure are very familiar and almost automatic to the practicitioner. In many cases 

these "fundamentals" seem highly technical and complex to the patient. Development of 

new sensory-motor coordination of the eye, head, hand, and body movements is needed to 

be successful (Goodrich, Mehr, Quillman, Shaw, & Wiley, 1977). "It is our experience 

that training in the use of aids and residual vision is of much greater importance for elderly 

patients than for young ones." (Nilsson & Nilsson, 1986, p. 347). There are some 

interesting contradictions in regard to the need for training and practice with the CCTV. 

One authority will indicate that no special training is necessary to use the CCTV other 

than simple technical skiUs needed to operate the machine. Another states that more time 

is needed to become proficient in the use of a CCTV than is needed with an optical 

reading aid (Goodrich, Mehr, et. al., 1977). 

Goodrich is a proponent of the provision of training in use of the CCTV after it 

has been prescribed for use to a low vision patient (G. L.Goodrich, personal 

conununication, February 6, 2002). Reading training has been shown to be a process 
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rather than a single event; the patient's performance (reading speed, duration, 

comprehension, and ease of use of the low vision reading device) improves over time with 

training and practice (Goodrich, Kirby, et. aL, 2000). 

The U. S. Department of Veterans Affairs (VA) Blind Rehabilitation Service 

established a policy in the late 1970s that patients receiving reading rehabilitation at VA 

Centers would receive fifteen hours of training with the CCTV (Goodrich, Kirby et al., 

2000b). The training is formalized and follows a specific curriculum. In contrast, the 

private sector apparently has no unified standard of training. In a study conducted by 

Goodrich, Kirby, et. al (2000b), an attempt was made to determine the amount of training 

is currently provided to low vision patients in the private sector. The researchers surveyed 

the training practices of a sample of low vision clinics and interviewed representatives of 

CCTV manufacturers regarding the training provided for each individual purchasing a 

CCTV. Findings indicate that low vision clinics typically provide minimal reading training 

for either optical aids or CCTVs. A clinic rarely provides more than one training session 

(usually lasting less than an hour). CCTV manufacturers provide between one and two 

hours of training with the CCTV, and additional support is available by telephone. Results 

of the study (Goodrich, Kirby, et al., 2000b) indicate that such brief training does not 

provide as great an increase in reading speed as the recommended seven daily forty-minute 

sessions (used in the study), even if the patient continues to practice independently. 

Ironically, the findings of the study are two-fold; the VA's Blind Rehabilitation Services 

may provide more vision training than is necessary, and the private sector is for the most 

part providing less vision training than is optimal. 

Vision training for CCTV use can yield substantial benefits for reading. Results of 

the above research (Goodrich, Kirby, et al., 2000b) indicate that patients with AMD read 

significantly faster with a CCTV than with either spectacle lenses or optical magnifiers. 
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Duration and speed were both significantly greater for low vision individuals using the 

CCTV rather than optical aids; in fact, with a CCTV the average subject was about 162% 

more productive than reading with hand-held or head-borne magnifiers (Goodrich, Kirby, 

et. al, 2000a, p. 336). 

Neuropsychological Studies Related to Vision Rehabilitation and AMD 

A thorough review of neuropsychological literature relating to vision rehabilitation 

yielded very few research studies relevant to the present study. As mentioned earlier, a 

possible reason for so few neuropsychological research studies with the visually impaired 

is that most neuropsychological instruments require intact visual acuity for administration. 

One research study indicates that accurate neuropsychological testing is essential for the 

assessment of higher cortical function. Subjects who have visually significant visual 

impairment and/or refi^ctive error will receive distorted visual input, altering test 

conditions and potentially biasing test results (Kempen, Krichevsky & Feldman, 1994). 

The authors recommend routine near visual acuity testing of all subjects prior to 

neuropsycholological assessment in efifort to control for compromised test performance 

due to visual impairment. 

One neuroptometrical study explored the use of special prisms in vision 

rehabilitation of patients with visual deficits (Eubank & Ooi, 2001). One of the case 

studies presented was a person with AMD. Since the person was adept at eccentric 

viewing and eccentric fixation, the subject was able to utilize the prisms. The prescription 

of a pair of base-right prisms over his near addition lenses diverted light rays meant for the 

fovea to an eccentric retinal region that is unaffected by the exudative AMD (Eubank & 

Ooi, 2001). 
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The authors make some other statements relevant to the present study. For the 

person with normal vision, seeing is eflfortiess and automatic. All one must do is open the 

eyes, and the world is instantly there in clear view. The ease of seeing belies the 

complexity of vision and the underlying processes. "It is estimated that at least 34 

different areas of the brain are intricately involved in processing visual information—and 

integrating them with neural signals from other modalities—to produce the appropriate 

actions" (Eubank & Ooi, 2001, p. 217). 

The rest of the neurological literature mentioning visual problems describe the 

visual defects which result from brain lesions and/or brain injury. As stated in chapter one, 

neuropsychology is primarily focused on identification of brain injury in human 

populations (Kolb & Whishaw, 1990). However, for the present study, participants did 

not have any history of brain insult or injury other than degeneration of the retina located 

at the end of the optic nerve. 

The two neuropsychological tests selected for the present study are the California 

Verbal Learning Test (CVLT) and the Tactual Perception Test (TPT). Both tests are 

easily administered to a person with visual impairment. Abilities required to successfully 

learn to use a CCTV are measured by these two tests. The TPT measures tactile memory, 

problem solving, and new learning. The test requires kinesthesis, coordination of 

movement of the upper extremities, and manual dexterity. These are abilities which would 

aid in the operation of a CCTV machine. The CVLT measures the ability to learn and 

remember verbal material. Although a CCTV comes with an instruction manual, such a 

manual would not be visually accessible to a person with AMD until verbal instructions on 

how to use the machine is provided. Learning and remembering verbal instructions is 

necessary to learn to operate the CCTV. 
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CHAPTERS 

RESEARCH DESIGN AND METHODS 

In chapter 3, the research design, methods, and research procedures used in the 

present study are presented. Chapter 3 is organized into the following sections: Research 

questions and hypotheses, research participants, research settings, research design, 

treatment procedures, instruments used, and analysis of data. 

Research Questions and Hypotheses 

The two major research questions examined in the study were: 1) Will successful 

and unsuccessful closed-circuit television users score significantly differently on the 

Tactual Perception Test (TPT)? 2) Will successful and unsuccessftxl CCTV users score 

significantly differently on the California Verbal Learning Test (CVLT)? 

The null hypotheses (Ho) was that no significant differences between successful 

CCTV users and unsuccessful CCTV users would result from test scores derived from the 

Tactual Perception Test (TPT). The other null hypothesis (Ho) was that no significant 

differences between successful CCTV users and unsuccessful CCTV users would result 

from test scores derived from the California Verbal Learning Test (CVLT). The first 

alternate hypothesis (H i) was that significant differences would be found between 

successful CCTV users and unsuccessful CCTV users on test scores derived from the 

Tactual Perception Test (TPT). The second alternate hypothesis (H2) was that significant 

differences would be found between successful CCTV users and unsuccessful CCTV users 
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on test scores derived from the California Verbal Learning Test (CVLT). If a significant 

difference in the scores existed, perhaps low-vision professionals could use the information 

to test a person struggling to leam to use the CCTV. The results of the study may help to 

determine whether the individual can become proficient in using the CCTV independently. 

Pilot Study 

A pilot study was conducted as a preliminary step to assist in the design of the 

present study. Six subjects were selected for the pDot study; three individuals who use a 

CCTV for personal reading and three who had attempted to use a CCTV but were 

unsuccessful using the machine. No attempts to match participants was made; five were 

female and one was a male. All participants were using or had attempted to use a CCTV 

and had AMD. No other criteria of visual acuity or age was used for the pilot study. 

The purpose of the pilot study was threefold. 1) The researcher wanted to gain 

experience b using the selected neuropsychological instruments with visually impaired 

individuals and to develop a standardized method of testing. 2) Preliminary testing would 

indicate whether differences in scores between the two groups could be anticipated. 3) 

Complete scoring of both instruments would help the researcher to decide which scores 

would be used in the present study. The CVLT has up to 26 scores which can be 

computed to obtain scores of various aspects of verbal learning. Many of the scores are 

difficult to compute by hand (stated on the response record form of the CVLT) and use of 

computer software is encouraged. 
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The scores used from the TPT and the CVLT were chosen to easily compare the 

two groups on the basis of adequate information about verbal and tactile learning and 

memory. The Memory and Localization scores on the TPT are subjective on the part of 

the person scoring, and are less reliable than Total Time score and Correctly Placed 

Blocks score. The Memory and Localization scores may provide a neuropsychologist 

valuable information about an individual, but were considered to be dispensible for the 

present study. The CVLT, when scored in entirety, provides much more information 

about how an individual learns and remembers than is needed for the present study. Only 

part of the recall measures were utilized (total immediate recall score) as well as recall 

errors (Perseveration errors and Intrusion errors). Learning characteristic scores, 

recognition measures scores, and contrast measures scores were not utilized for the 

present study. The same rationale for excluding these scores was used as for the Memory 

and Localization exclusion of scores on the TPT; more information than necessary to 

compare the groups would be obtained for each individual. 

Another reason the researcher used minimal scoring was to keep the testing and 

scoring process as simple and short as possible. If the study indicated significantly 

different scores between successful CCTV users and unsuccessful CCTV users, then 

perhaps cut-off scores for one or both tests could be determined to help predict whether a 

person could successfully learn to use a CCTV independently. Realistically, a low vision 

clinician will probably not have the time or expertise to administer the tests to a person 

struggling to use a CCTV. However, knowing that testing could help reveal specific 

difficulties or reasons for the inability to use the CCTV could be helpflil to the clinician. A 



referral for specific testing could be made, and perhaps a specific testing protocol could be 

developed. 

The results of the pflot study are contained in Appendix B. The successful CCTV 

users scored consistently better on both tests than the unsuccessful CCTV users. The 

results were compared utilizing a t-test to compare group TPT scores, and a t-test to 

compare group CVLT scores. Because of the small number of participants in both 

groups, no significant differences in scores was found; however, these preliminary results 

provided encouragement to proceed with the present study. 

Research Participants 

All of the participants in the study were selected from individuals with AMD who 

had received demonstration and training of a CCTV in one of two locations in Tucson, 

Arizona. A low vision specialist assisted in defining an appropriate window of visual 

acuity for all participants included in the study. She also screened potential volunteers for 

the study from her low vision practice. Criteria for inclusion in the study was: (1) All 

participants must have vision loss due to macular degeneration, with corrected visual 

acuity in the better eye between 20/120 and 20/400. (2) Each participant must be between 

the ages of sixty-eight and eighty-two years. (3) Each of the participants must be a person 

who has obtained a CCTV and successfully uses the machine for personal reading; or the 

participant must have attempted to use a CCTV and was unsuccessful using the machine 

independently. 

Referrals for participation in the study were obtained from the low vision clinic. A 

decision was made to include participants who had been trained by someone other than the 
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low vision specialist. Obtaining referrals from another source would ensure that only one 

method of CCTV training could not be considered a limitation of the present study. 

Referrals were obtained from a vision rehabilitation center which provides low vision 

training classes for individuals with visual impairments. 

The low vision specialist identified potential participants from her records and 

provided a list of CCTV users. She also provided a list of individuals who had received 

demonstration and training on the CCTV but had not had enough success using the 

machine to pursue obtaining their own. Rehabilitation teachers at the vision rehabilitation 

center also identified CCTV users and non-users using the visual and age criteria 

mentioned above. A list of potential participants was then provided from that agency. 

The low vision specialist and the rehabilitation teachers obtained permission from potential 

participants to release addresses and phone numbers to the rese£U"cher. 

The author prepared a letter providing a general outline of the research, 

requirements of participants, and a request that each contacted person consider 

participating in the study (see Appendix C). The researcher then mailed out the letter to 

each potential participant. The letter informed each that they would be contacted by 

phone within a short period of time; or if they chose, they could call the researcher to 

reply immediately. The researcher telephoned all individuals who had not responded 

within a week's time to determine whether or not the person was willing to participate in 

the study. 

The upper age-range cut-oflf was problematic for both agencies providing potential 

participants fiar the research study. Many in the pool of identified potential participants 
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were older than 82 years of age. The upper age cut-off was raised to 88 years. One 

participant was referred as being 82 years of age due to an incorrect date-of-birth entry on 

her agency records. She was already selected as a participant when the examiner 

discovered that she was 92 instead of 82. She remains quite independent and active and 

she wanted to be a participant. She completed testing and her scores were included with 

the rest of the participants. 

A total of 24 participants volunteered to be in the study. Initially, twelve 

individuals were identified as successful CCTV users, and 12 individuals comprised the 

group of unsuccessful CCTV users. However, interview information indicated that 3 

individuals were misidentified as nonusers. Fifteen individuals were in fact successful 

CCW users, and 9 remained in the group of unsuccessful CCTV users. 

Demographic Information for Successful CCTV Users 

All participants in the group of successful CCTV users were Caucasian with the 

exception of one female Hispanic. One-third (5) of the 15 users were male. Ages of the 

group ranged from 72 to 86 (mean age of 79.2). All had graduated from high school, six 

had completed two years of college or technical training beyond high school, two had 

completed Bachelor's degrees, one had completed a Master's degree, and one had 

completed a D.V.M. degree. The mean number of years of education was 14.3 years for 

the successful CCTV user group. 

Demographic Information for Unsuccessful CCTV Users 

All of the 9 participants in this group were Caucasian and female. Ages of these 

participants ranged from 81 to 92 (mean age was 85.0). All but one had completed high 
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school; the exception completed all but the last year of high school. Three completed two 

years of coUege or technical training beyond high school, one completed a Bachelor's 

degree, and one completed a Master's degree. The mean number of years of education for 

the unsuccessful CCTV user group was 13.6 years. 

Research Settings 

The research participants were given the choice of the setting in which the testing 

would be conducted. None of the participants were able to drive, and several did not live 

in the city. Participants were given the choice of coming to an ofiRce setting, or being 

tested in the individual's own home. If the participant preferred to be tested in his or her 

own home, the researcher required that testing would be conducted privately and without 

other distractions for the duration of the testing period. The only equipment a participant 

needed to provide in his or her home was a table and two chairs. All but one participant 

chose to be tested in his/her home. One male asked to be tested at his work location 

where he does volunteer work. 

Research Design 

An ex post fecto criterion group design with two posttests was used for this study. 

(Shavelson, 1988). Two groups were established; one group of successful CCTV users 

and another group of unsuccessful CCTV users. No attempt to match participants was 

made. All participants were administered the TPT and the CVLT. The individual scores 

on the TPT were combined to create a group TPT score for the successful CCTV user 

group and also for the unsuccessful CCTV user group. The individual CVLT scores were 

also combined to create group scores for each of the groups. 
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Treatment Procedures 

Each individual in both research groups were tested in the same sequence and with 

as much uniformity as possible. The author performed the administration of each test for 

every participant. First, the researcher read over the Subject's Consent Form (see 

Appendix D) and obtained the participant's signature. Demographic data questions at the 

beginning of the CVLT were completed (see Appendix E). Special attention was paid to 

medications or diagnoses (information requested in the demographic data) which might 

affect cognitive or physical performance during testing. None of the participants were 

taking medications which would affect cognition during the testing. The California Verbal 

Learning Test (CVLT) was administered according to directions. At the appropriate time, 

a twenty-minute break was taken, and then the test was completed. When the CVLT 

was completed, the Tactual Perception Test (TPT) was then administered (see Appendix 

F). Total time spent with each participant for test administration approximated two 

hours. 

Instruments Used 

Two instruments for neuropsychological testing were used in the present study: 

I) the Tactual Performance Test (TPT), and 2) the California Verbal Learning Test 

(CVLT). 

Tactual Performance Test CTPT^ 
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The Tactual Performance Test (TPT) is a subtest of the Halstead-Reitan 

Neuropsychological Test Battery. The TPT was borrowed from the Arthur battery of 

tests, which was originally administered as a visuospatial performance test (Lezak, 1995, 

p. 490). In the 1940s, Halstead converted the test into a tactile memory test (TPT) by 

requiring the subject to be blindfolded prior to, during, and for a short period after 

administration of the test (Lezak, p. 490). The TPT is a complex test requiring problem-

solving. With the TPT, also, there is evidence of new learning when improvement in time 

across trials takes place. The ability to place variously shaped blocks in the proper spaces 

on the board relies on "tactile form discrimination, kinesthesis, coordination of movement 

of the upper extremities, manual dexterity, and visualization of the spatial configuration of 

the shapes in terms of their spatial interrelationships on the board" (Reitan & Davison, 

1974, p. 369). 

A formboard is placed before the participant and 10 blocks corresponding to the 

shapes on the formboard are placed in front of the participant. The participant, using 

his/her dominant hand, is allowed to feel and explore the formboard briefly prior to 

commencement of the testing process. During the test, using only the dominant hand, the 

person is required to place all ten blocks into the corresponding spaces on the formboard 

as quickly as possible. As soon as the subject begins to place the blocks, the administrator 

begins timing; the timer is stopped when the person places the last block in the tenth 

space. The test is repeated, using the non-dominant hand. The non-dominant hand trial is 

also timed. The instrument is administered a third time and the subject is allowed to use 

both hands to complete the test. The amount of time taken to perform each of the three 
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trials is recorded. Upon completion of the three trials, the formboard and blocks are 

removed from view before the subject is allowed to remove the blindfold. The examiner 

instructs the subject to draw the board from memory, indicating the shapes and their 

placement relative to one another. 

Scores obtained from the TPT include the total time score, the memory score, and 

the localization score. Each trial lasts for ten minutes, although the examiner can extend 

the time allowed if the subject is close to placing a block correctly. In some trials ten 

minutes may elapse and only some of the blocks have been placed. In that case, an 

additional score is calculated for the subject by counting the number of correctly placed 

blocks over all three trials. The memory score is derived from counting the number of 

correct shapes of the blocks drawn from memory. The localization score is obtained by 

counting the number of correct shapes which approximate the correct location on the 

board. Scoring of memory and location is up to the examiner's discretion (Lezak, p. 490). 

The present study required that the participants draw the board, but memory and 

localization scores were not used. 

Over half of the subjects in the present study required the full ten minutes (or 

slightly more) for each of at least two of the trials on the TPT, without successful 

completion of all ten blocks. Since so many reached or surpassed the ceiling of time 

allotted for each trial, the number of correctly placed blocks for each trial became an 

important score to use for comparison with other subjects. The present study utilizes the 

total time score and total of correctly placed blocks score. Memory scores and location 
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scores were not used. Computing these two scores involves subjective interpretation on 

the part of the examiner (Jarvis & Barth, 1984). 

The original norms of the Halstead tests were poorly founded; "Halstead's 

'normar population consisted of 28 subjects (eight women) and 30 sets of 

scores...However, age-graded norms are now available" (Lezak, 1995, p. 711). Reitan 

determined cut-o£Fscores for individuals being tested based on norms developed on 50 

subjects made up of normal individuals, 50 individuals with mild brain damage, and 50 

with serious brain damage (Reitan & Wolfson, 1985). These cut-cEf scores were based on 

the performance of a relatively young sample, with the average age of 28.3 years (Lezak, 

p. 711). Age-graded norms which include gender and education are provided by Heaton, 

Grant, and Matthews (1991). The Heaton, et. al norms supercede Reitan's original cut-oflf 

scores. 

Reliability studies indicate that with between-test delays of 3 months to a year, 

test-retest reliability is generally adequate (Lezak, 1995). The best test-retest reliability 

(.68 to .93) was found for Total Time scores (Lezak, 1995); Total Time scores were used 

in the present study. 

The criteria usually required for validity in psychological instruments are often not 

easy to satisfy in neuropsychological assessment (Kaszniak, 1989). Neuropsychology is a 

relatively new field of study, attempting to standardize abnormal behaviors resulting from 

brain lesions on the behavior of a normal brain (Reitan & Wolfson, p. 2). The TPT is part 

of a neuropsychological test battery and is generally not used as a sole instrument to 

establish brain damage. Reitan cites numerous studies documenting the validity and 
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efBcacy of the Halstead-Reitan Test Battery, and states that "the reader may note that 

extensive research has been performed to establish the validity of neuropsychological 

measurements in a number of clinical conditions" (Reitan & Wol&on, p. 13). Face validity 

of the TPT seems to relate to CCTV use; skills required to do well on the TPT are also 

needed to successfully use a CCTV. Tactile memory, problem-solving, kinesthesis, 

coordination of the upper extremities, and manual dexterity are required for completion of 

the TPT and using the CCTV. 

California Verbal Learning Test (CVLT") 

The California Verbal Learning Test (CVLT) is an individually administered test of 

strategies and processes involved in learning and retaining verbal material (Delis, Kramer, 

Kaplan & Ober, 1987). The CVLT examines how verbal learning occurs in addition to 

measuring the amount of verbal material learned (Delis, et al.). The instrument provides 

information about the subject's use of learning strategies and their effectiveness; and the 

test indicates the subject's capacity for concept formation (Lezak, 1995, p. 446). 

The CVLT measures both recall and recognition of word lists over a number of 

verbal trials. Testing begins by evaluating an individual's ability to recall a list of 16 words 

over five trials (Delis, et al.). Four categories of items (herbs and spices, tools, fi^its, and 

articles of clothing) are intermixed within the list. The same list is repeated in the same 

order with the same items, and the subject is again asked to repeat all the items on the list 

that are remembered. A total of five trials are given with the subject repeating as many 

items each time as he/she can remember. An interference list of 16 words is then 

presented for one trial, immediately followed by fi-ee and category-cued recall of the first 
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list. After a 20-tninute break, the subject is asked to once again repeat all remembered 

items from the first list. Another category-cued recall is given for the first list. Next, a 

list of forty-four words is read to the subject. The list includes all sixteen words from the 

first list, some words fi-om the second list and several words which were not on either list. 

The person is asked to identify whether each item was on the first list. 

When the CVLT is scored, the administrator can calculate up to 26 different scores 

from the test. Scoring the CVLT is a complex process without the use of a computer 

software program designed for scoring the test; many of the scores provide more 

information about learning and memory than is pertinent for the present study. For 

purposes of this study, only three scores were computed; the total immediate recall score, 

the number of perseverations score, and the number of intrusions score. The total 

immediate recall score measures new learning and memory. The f)erseverations score 

counts the number of times an item on the test is repeated, and indicates attention or 

amnesic deficits (Delis, et. al, 1987). Intrusion scores are indicative of discrimination 

problems with relevant and irrelevant information (Delis, et. al). These measures are 

pertinent to a person's ability to grasp verbal directions given when learning to use a 

CCTV. 

The reliability studies performed by the authors of the CVLT report split-half 

reliability correlation coefficients of .77 to .86 (Lei^ak, 1995). The .77 coefficient was 

computed using total (5-trial) scores on two independent halves of the CVLT. The .86 

coefficient was a result of correlation between total (5-trial) scores on odd-numbered and 
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even-numbered stimulus words which make up the test (Delis, et. al, 1987). Split-half 

total-test reliability resulted in a coefGcient of .77. 

The validity of the CVLT has been evaluated using factor analysis on 

intercorrelations among 19 of the variable scores derived from the test (Delis, Kramer, 

Kaplan & Ober, 1987). The results of the analyses indicate that the multiple scores of the 

test cluster into six meaningful factors consistent with the the experimental constructs they 

were designed to measure (Delis, et al.; Lezak, 1995). 

Criterion-related validity research was also conducted using the CVLT and the 

Wechsler Memory Scale (WMS) in a study where 105 patients (55 brain-damaged, 25 

substance abuse, and 25 psychiatric) were administered both tests. A correlation of CVLT 

raw scores and WMS scores for total immediate recall of List A on the CVLT was .66 

with the WMS Memory Quotient (Delis, et al.). 

Analysis of Data 

The independent variable in the present study was the ability or inability of an 

individual to use a CCTV for independent reading. Participants in the study were placed 

into one of two groups; one group consisted of successful CCTV users and the other 

group was made up of participants who were unsuccessful using the CCTV. The 

dependent variables were scores obtained on the TPT and the CVLT. Individual scores of 

the TPT were combined for each group to obtain a group TPT score. Individual scores of 

the CVLT were combined for each group to obtain a group CVLT score. A comparison 

of group scores for the successful CCTV user group and the unsuccessful CCTV user 

group was conducted for the TPT using independent samples t-tests for each comparison 
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(Shavelson, 1987). A comparison of group scores for the successful CCTV user group 

and the unsuccessful CCTV user group was conducted for the CVLT using independent 

samples t-tests for each comparison. 
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CHAPTER 4 

RESULTS 

The purpose of chapter 4 is to provide a description of the comparison of group 

scores on two neuropsychological tests. The Tactual Perception Test (TPT) and the 

California Verbal Learning Test (CVLT) were administered to two groups of individuals 

with AMD. One group consisted of individuals who can successfully read independently 

using a CCTV. The other group consists of individuals who are unsuccessful reading 

independently with the CCTV. 

Reliability of Dependent Measures 

The Tactual Perception Test (TPT), a sub-test of the Halstead-Reitan 

Neuropsychological Test Battery, is a tactile memory test which yields a total time score 

and number of correctly placed blocks score used for the present study. Most individuals 

will finish placing all ten blocks within the allotted ten minutes. The number of correctly 

placed blocks is usually always ten, and the total time score is the important score. For 

individuals who do not complete all ten block in the allotted time, then the number of 

correctly placed blocks in the allotted time period becomes the important measure. Test-

retest reliability measures vary from .68 to .93 for total time scores, depending on study 

and length of time between test and retest (Lezak, 1995). 

The California Verbal Learning Test (CVLT) is a verbal memory test which 

provides a total immediate recall score, a perseverations score, and an intrusions score; all 
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three scores were used in the present study. Split-half reliability coefficients for the CVLT 

are reported at .77 to .86, dependent on method of splitting the test. 

Sample Description 

A total of 24 individuals participated in the present study. Fifteen of the 

individuals were identified as successful CCTV users. The other 9 participants were 

identified as unsuccessful CCTV users. Five of the participants were men, and 19 were 

women. The average age of all participants was 81.3 years. 

The mean age for the successful CCTV user group was 79.2 years, and the mean 

age for the unsuccessful CCTV user group was 85.0 years. A two-tailed t-test for equality 

of means reveals that there is a significant difference in the ages of the successfiil CCTV 

user group and the unsuccessful CCTV user group; the unsuccessful CCTV user group is 

significantly older. With an alpha level of .05, t =.-3.1, g = 005. 

The average educational level of all participants was 14.0 years of education. The 

mean educational level for successful CCTV users was 14.3 years and the mean for 

unsuccessful CCTV users was 13.6 years. There was no significant difierence in 

educational level between groups (t = 74, p = .465, alpha level .05). There was no 

significant difference in level of education between groups prior to reassigning the three 

participants from the unsuccessful to the successful CCTV user group. 
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Results 

Research Question #1: Will successful and unsuccessful CCTV users score si|p^ificanflv 

differently on the Tactual Perception Test CTPT)? 

An independent samples t-test (Shavelson, 1988) was used to compare the 

successfiil and unsuccessful CCTV user group scores on the TPT. The .05 level of 

significance (alpha level) was used for the present analysis. As shown in Table 1, the 

achieved significance levels were less than .05 (t = -3.77, p = .001), which indicates that 

the successful CCTV users scored significantly better on the tactile memory test. The null 

hypothesis (that no significant differences between successful CCTV users and 

unsuccessful CCTV users would result fi*om test scores derived from the TPT) was 

rejected. 

Table 4.1 

Comparison of successful and unsuccessful CCTV users on the TPT 

Group N M SD t P 

TPT 

Successful 15 1316.40 428.80 -3.77 .001 
Unsuccessful 9 1895.22 204.76 

E<.05 
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Research Question #2: Will successful and unsuccessful CCTV users score significantly 

on the California Verbal Learning Test fCVLT)? 

An independent samples t-test was also used to compare the successful and 

unsuccessful CCTV user group scores on the CVLT. The .05 level of significance (alpha 

level) was used for the present analysis. As shown in Table 2, the achieved significance 

levels were greater than .05 (t = .927, g = .364) which indicates that there was no 

significant difference between the successful CCTV users and the unsuccessful CCTV 

users on the verbal memory test. The null hypothesis (that no significant differences 

between successful CCTV users and unsuccessful CCTV users would result fi-om test 

scores derived fi-om the CVLT) foiled to be rejected. 

Table 4.2 

Comparison of successful and unsuccessful CCTV users on the CVLT 

Group N M SD t p 

CVLT 

Successful 15 47.86 11.77 .927 .364 
Unsuccessfiil 9 43.44 10.45 

P<.05 
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Chapter Summary 

No similar studies have been published to compare results with the present study. 

Examination of diffences between the experimental groups in the present study indicates 

that differences in educational level of the participants was not significant. However, age 

differences between the groups was significant. The participants in the unsuccessful 

CCTV users group had a mean age of 85.0 years. The participants in the successful 

CCTV users group had a mean age of 79.2 years. 

Significant dififerences m group test scores resulted on the tactile memory test (the 

TPT) in the present study. The successful CCTV user group scored significantly higher 

on the number of correctly placed blocks than the group of unsuccessful CCTV users. 

Higher scores suggest better abilities in tactile memory, problem-solving and new 

kinesthetic learning for the successful CCTV user group than for the unsuccessful CCTV 

user group. 

No significant differences in scores between the two groups on the verbal memory 

test (the CVLT) resulted in the present study. Lack of significant differences in scores on 

the CVLT suggests that verbal memory abilities are similar for participants of both groups. 
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CHAPTER 5 

SUMMARY, DISCUSSION, AND FUTURE RESEARCH 

Chapter 5 contains a summary of the results of the present study. Discussion of 

the results, conclusions, and suggestions for future research are presented. Implications 

of the study are e.xplored. 

Summary of Results 

The results of the present study provide the following information: 

1. An independent sampltes t-test conducted on the group scores for the Tactual 

Perception Test (TPT) indicated a significant difference in scores for correctly 

placed blocks. The significant difference in scores suggest that the participants 

in the successful CCTV user group were better able to utilize tactile memory, 

problem-solving skills, and synthesize new learning than the participants in the 

unsuccessful CCTV user group. 

2. An independent samples t-test conducted on the group scores for the California 

Verbal Learning Test (CVLT) yielded no significant difference in scores for 

total immediate recall, perseverations, or intrusions. Insignificant differences in 

scores suggests that successful CCTV users and unsuccessful CCTV users 

who participated in the present study have similar verbal recall and memory 

abilities. 

3. An independent samples t-test for equality of means of the ages of the two 

groups of participants indicated that the participants in the unsuccessful CCTV 
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user group were significantly older (85.0 years) compared to the successful CCTV 

user group (79.2 years). The significant age difference between groups will be 

further explored in the Discussion and Suggestions for Future Research sections. 

Discussion of Results 

Very few articles in vision rehabilitation professional literature even mention 

neuropsychological testing. No research was found which described utilization of 

neuropsychological instruments for testing visually impaired individuals to assess cognitive 

or functional abilities related to rehabilitation of adults. In order to conduct a study which 

utilized neuropsychological tests in conjunction with visually impaired individuals, the first 

requirement was that the test could be easily administered to a person with little or no 

vision. The CVLT and TPT met this requirement, but also are designed to measure 

abilities which are required for successfully using a CCTV. 

A significant difference between successful CCTV users and unsuccessful CCTV 

users resulted on scores obtained from the TPT. The Tactual Performance Test (TPT) is a 

measure of tactile memory, problem-solving, and new learning. As mentioned in Chapter 

3, the TPT requires kinesthesis, coordination of movement of the upper extremities, and 

manual dexterity. Kinesthesis, coordination of upper extremities, and manual dexterity are 

also required to successfully operate a CCTV independently. 

The CVLT measures verbal learning and strategies for remembering verbal 

materials that are learned. Verbal learning ability relates to learning to use a CCTV 

because the visually impaired person must listen to verbal instructions and remember the 

instructions for usmg a CCTV. Remembering the instructions is especially important for 
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independent practice with the CCTV after the training session, which is often of short 

duration (see chapter two). Most CCTVs come with a user's manual, but the new CCTV 

user must remember basic reading instructions for the CCTV to access those printed 

instructions in the manual. 

Results of the present study indicate that no significant differences on the CVLT 

scores were found between successful CCTV users and unsuccessful CCTV users. 

Learning and remembering verbal information cannot be identified as a potential problem 

for learning to use the CCTV by utilizing the results of the present study. Mean scores tor 

both groups were within the normal range for the CVLT norms. 

The only two participants in the unsuccessfid CCTV users group who finished 

placing all 30 blocks correctly required extra time to do so. Unfortunately, the 

administration instructions are not designed to compare groups of individuals. An 

individual is allowed to work up to 15 minutes per trial instead of the recommended 10 

minutes if the individual is making progress (Reitan, 1979). Since extra time was allowed 

for some of the individuals in the present study, no specific criteria for cut-oflf scores for 

number of correctly placed items can be determined. None of the participants in the 

unsuccessful CCTV user group who utilized the standard 1800 seconds (10 minutes per 

trial) completed all possible placement of blocks. However, over half of the participants in 

the successful CCTV user group failed to place all possible placement of blocks in 1800 

seconds. 

One of the anticipated outcomes of the present study was to determine if 

significant difiFerences in scores on the TPT and the CVLT would result between the two 
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experimental groups. If signicant differences in scores were determined, then perhaps 

clinicians could use the results to determine cut-ofif scores on one or both tests to assist in 

predicting whether an individual would be successful in learning to use a CCTV 

independently. No significant differences in scores were found on the CVLT, so CVLT 

scores from this study would not be useful in predicting success or failure for independent 

CCTV use. Even though significant differences in TPT scores between groups were 

found in the present study, definitive predictive information cannot be extrapolated from 

the results of this study to determine success or feilure in using a CCTV independently. 

When the study was initiated and participants were recruited, there were originally 

12 individuals in the successful CCTV user group and 12 individuals in the unsuccessful 

CCTV user group. There were no significant differences between groups in age or 

educational level. The researcher discovered that three bdividuals had been identified as 

unsuccessful CCTV users but were in fact able to utilize a CCTV for independent reading, 

so these individuals were removed from the unsuccessful CCTV user group and added to 

the successful CCTV user group. Coincidentally, two of the three participants who were 

switched were also the youngest participants b the study. As a consequence, the 

unsuccessful CCTV user group is significantly older than the successful CCTV user 

group. Also, a participant in the unsuccessful CCTV user group was 10 years older than 

reported when she was referred for the study, which influenced the age mean of that 

group. 

The test score results for both groups on the neuropsychological instruments used 

are valid for the time when each subject was tested. However, the ability to test a person 
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at the time they are attempting to learn to use a CCTV would provide better results of the 

person's abilities at that critical time. The present study did obtain information regarding 

date of diagnosis of AMD, but did not explore when each participant became or attempted 

to become a CCTV user. The mean for amount of time since diagnosis of AMD for the 

unsuccessful CCTV user group was 5.9 years, and two of the participants had developed 

AMD a decade or more earlier. Most individuals would probably be involved with low 

vision evaluation and exposure to a CCTV within the first year or two after diagnosis, so 

testing results now may not reflect what the person's abilities were at the time CCTV use 

was attempted. 

If age is a critical factor in learning to use a CCTV for personal reading, a question 

of whether age affects the ability to continue to use a CCTV successfully may follow. 

None of the vision rehabilitation professional literature mentions that the skill of CCTV 

use is ever lost. Apparently, once the skill of using a CCTV for reading is mastered, the 

individual can continue to utilize a CCTV for reading as long as adequate residual vision 

remains and the person has the physical ability to use the machine. 

Suggestions for Future Research 

The present researcher thinks it is of primary importance for low vision 

professionals to begin a method of record-keeping which will include more information 

regarding how potential CCTV purchasers (users) perform during initial training sessions. 

Ideally, the low vision specialist and the prospective CCTV purchaser will set aside time 

specifically for a CCTV training session. The trainer can demonstrate the unit, let the 

potential purchaser practice while being supervised, and features of the machine can be 
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discussed and demonstrated. During this whole time questions can be asked , and the 

trainer can take some notes as to how the potential user seems to adapt to the machine. 

Any special problems using the machine should be noted. Utilizing such a system would 

assist future researchers in better identification of potential CCTV users who may have 

difficulty learning to use the machine. 

Another suggestion for future research would be to incorporate individuals into a 

study shortly after the person has attempted to use the CCTV. Waiting for several years 

before testing the individual does not probably provide a good picture of where the 

individual was at the time he/she attempted to use the CCTV. 

Future research should include increased sample sizes from various geographical 

areas around the United States and/or other industrialized countries. Individuals who have 

been exposed to the CCTV at a large urban low vision center as well as those seen in 

small rural clinics would be interesting to compare. Better cross-cultural recruitment of 

participants, and more attention to gender representation in the study should be given. 

More researchers to provide testing should be used to minimize researcher bias. 

The present study did not find significant dififerences between group scores of the 

successful CCTV users and the unsuccessful CCTV users on the CVLT. However, 

utilizing this instrument along with the TPT in another testing situation would fUrther 

insure that there are no significances in verbal memory between the two groups. 

If the TPT does prove to become a sensitive predictor of ability to use the CCTV 

through future research, the possibility exists that a shorter version of the test could 

become as useful as the TPT for predicting success in CCTV use. A neuropsychological 
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test described by Lezak (1995) indicates that there is a six-figxire formboard which is 

similar to the TPT and cuts down about one-third of the time for administration. 

Implications of the Present Study 

The present study examines the field of CCTV use and attempts to account for 

why some older individuals with AMD are unable to utilize a CCTV to resume personal 

reading. The use of neuropsychological testing instruments for testing these persons with 

vision impairments seemed to have adequate face validity to accomplish what the 

researcher hoped to learn. Both tests are easily administered to a person with little or no 

vision. Further research into this subject may further identify cut-off scores, especially 

using the TPT, which will help researchers better identify the reasons some individuals are 

having diflBculty resuming reading by using a CCTV. 

An additional piece of information learned fi-om the present study also follows. 

The United States Department of Veterans Administration Blind Rehabilitation Service 

program has a very thorough, lengthy training program which eligible veterans (and some 

civilians) are allowed to participate in. Although the curriculum belongs to the Veterans 

Administration Blind Rehabilitation Service, the general practices and instruction is not a 

secret. Individuals who clearly want to learn to use a CCTV to learn to resume personal 

reading could attempt to be placed in training similar to that of the Veterans 

Administration Blind Rehabilitation Services. There is no guarantee that the program will 

successfully train every person who participates in that program, but an individual would 

be confident that he or she is getting a best chance of systematically learning to use the 

CCTV. 
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Group Statistics 

GROUP N Mean 
Std. 

Deviation 
Std. Error 

Mean 
lACIUAL successrui 3 1122.33 87.1795 50.3i33 

unsuccessful 3 1563.00 246.7144 142.4406 
CVLT successful 3 55.6667 5.0332 2.9059 

unsuccessful 3 40.6667 3.0551 1.7638 
PERSEV successful 3 5.0000 1.0000 .5774 

unsuccessful 3 2.6667 1.5275 .8819 

Independent Samples Test 

Levene's Test for 
Equality of Variances t-test for Equality of Means 

F Sig. t df 
Sig. 

(2-failed) 
Mean 

Difference 
Std. Error 
Difference 

95% 
Confide 

LBCfer 
1AU1 UAL tquai 

variances 
assumed 
Equal 
variances 
not 
assumed 

5.041 .088 -2.917 

-2.917 

4 

2.492 

.043 

.077 

-440.6667 

-440.6667 

151.0721 

151.0721 

-860.110 

-981.972 

CVLT Equal 
variances 
assumed 
Equal 
variances 
not 
assumed 

.643 .468 4.413 

4.413 

4 

3.298 

.012 

.018 

15.0000 

15.0000 

3.3993 

3.3993 

5.5619 

4.7136 

PERSEV Equal 
variances 
assumed 
Equal 
variances 
not 
assumed 

.727 .442 2.214 

2.214 

4 

3.448 

.091 

.102 

2.3333 

2.3333 

1.0541 

1.0541 

-.5933 

-.7876 

Page 1 
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7 3  

Date 

Dear 

I am writing to you because Desert Low Vision Services 
has agreed to help me with my research for my doctoral 
dissertation at the University of Arizona. Because you meet 
the criteria set for my research, Janet Dylla provided your 
name as a possible volunteer. 

For my research, you are not required to be presently 
using a Closed-Circuit Television (CCTV) for reading. Some 
individuals may be using a CCTV while others are not. The 
important factor is that you did receive a demonstration from 
Janet in operating a CCTV. 

If you agree to volunteer to be a subject in my research 
project, you will spend approximately two hours with me while 
I administer two neuropsychological tests. If that sounds scary 
to you, let me assure you that subjects in my pilot test actually 
found the tests to be fun! I can test you in your home, or 
provide transportation for you to be tested at the Desert Low 
Vision Center. 

Please seriously consider my request for you to volunteer. 
You will be hleping to advance research in low vision and 
CCTV use. Plus, I think you wUl find it to be a fun and 
interesting experience. Please call me at 323-0143 with your 
response. If I am not available when you call, please leave a 
message and I will call you back. I hope to hear from you 
soon. 

Sincerely, 

Dan Kruger 
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Date 

Dear 

I am writing to you because Tucson Association for the 
Blind has agreed to help me with my research for my doctoral 
dissertation at the University of Arizona. TAB staff members 
have agreed to send my request for volunteers to individuals 
who have received training from TAB in using a Closed-
Circuit Television (CCTV). 

For my research, you are not required to be presently 
using a Closed-Circuit Television for reading. Some 
individuals may be using a CCTV while others are not. The 
important factor is that you did work with staff at TAB in 
learning to operate a CCTV. 

If you agree to volunteer to be a subject in my research 
project, you will agree to spend approximately two hours with 
me while I administer two neuropsychological tests. If that 
sounds scary to you, let me assure you that subjects in my pilot 
test actually found the tests to be fun! I can test you in your 
home, or provide transportation for you to be tested at Tucson 
Association for the Blind and Visually Impaired. 

Please seriously consider my request for you to volunteer. 
You will be helping to advance research in low vision and 
CCTV use. Plus I think you will find it to be a fun, interesting 
experience. Please call me at 323-0143 with your response. If 
I am not available when you call, please leave a message and I 
will call you back. I hope to hear from you soon. 

Sincerely, 
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SUBJECT'S CONSENT FORM 

TITLE OF PROJECT: Age-related macular degeneration; Neuropsychological 
differences between successful and unsuccessful CCTV users on selected tests. 

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE 
THAT I AM INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND OF 
HOW I WILL PARTICIPATE IN IT, IF I CONSENT TO DO SO. SIGNING THIS 
FORM WILL INDICATE THAT I HAVE BEEN SO INFORMED AND THAT I GIVE 
MY CONSENT. FEDERAL REGULATIONS REQUIRE WRITTEN INFORMED 
CONSENT PRIOR TO PARTICIPATION IN THIS RESEARCH STUDY SO THAT I 
CAN KNOW THE NATURE AND RISKS OF MY PARTICIPATION AND CAN 
DECIDE TO PARTICIPATE OR NOT PARTICIPATE IN A FREE AND INFORMED 
MANNER. 

PURPOSE 
I am being invited to participate voluntarily in the above-titled research project. The 
purpose of this project is to identify neuropsychological differences betw een visually 
impaired users and non-users of closed-circuit televisions for reading. 

SELECTION CRITERIA 
I am being invited to participate because I have received demonstration/'training 
instruction in the use of a CCTV either at Desert Low Vision Services or at Tucson 
Association for the Blind & Visually Impaired in Tucson. Approximately 24 individuals 
will take part in this study. 

PROCEDURES 
If I agree to participate, I will be asked to consent to the following: I agree to be 
blindfolded while I am administered the Tactual Performance Test, which takes 
approximately 30 minutes. Then I will be administered the California Verbal Learning 
Test, which can take up to an hour. I will be placed into one of two groups, depending on 
whether I use a closed-circuit TV for reading or do not. 

RISKS 
The only potential risk to me while participating in this study is that it is possible that I 
will become frustrated while attempting to complete one or both tests. I have been 
assured that I can terminate my participation at any time that I don't want to continue 
with the testing. 

BENEFITS 
I may benefit from participation in this research if the results of testing indicate a reason 
that I find using a CCTV too difficult or cumbersome to be useful to me. Also, 
individuals with low vision may benefit in the fliture if these tests reveal significant 
differences between CCTV users and non-users. Low vision professionals could 
conceivably use these tests as predictors of success or non-success in using a CCTV. 
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CONFIDENTIALITY 
I understand that the only person who will have direct access to my test scores is the 
principal researcher of this study. My test scores will be incorporated with the scores of 
other participants in my group, and my name will remain anonymous in the results of the 
research. There will be no identifiers used to allow others to recognize my participation 
in this study. Additionally, if the results are published or presented at any scientific 
meetings/conferences, my name will not be used. 

PARTICIPATION COSTS AND SUBJECT COMPENSATION 
I will incur no costs as a result of my participation in this study. I also understand that 
there is no financial compensation for participation in this research. 

CONTACTS 
I can obtain further information from the principal investigator, Daniel E. Kruger, Ph.D. 
Candidate, at (520) 323-0143. If I have questions concerning my rights as a research 
subject, I may call the Human Subjects Committee office at (520) 626-6721. 

AUTHORIZATION 
BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE METHODS, 
INCONVENIENCES, RISKS, AND BENEHTS HAVE BEEN EXPLAINED TO ME 
AND MY QUESTIONS HAVE BEEN ANSWERED. I MAY ASK QUESTIONS AT 
ANY TIME AND I AM FREE TO WITHDRAW FROM THE PROJECT AT ,\NY 
TIME WITHOUT CAUSING BAD FEELINGS. MY PARTICIPATION IN THIS 
PROJECT MAY BE ENDED BY THE INVESTIGATOR FOR REASONS TH.'^T 
WOULD BE EXPLAINED. NEW INFORMATION DEVELOPED DURING THE 
COURSE OF THIS STUDY WHICH MAY AFFECT MY WILLINGNESS TO 
CONTINUE IN THIS RESEARCH PROJECT WILL BE GIVEN TO ME AS IT 
BECOMES AVAILABLE. THIS CONSENT FORM WILL BE FILED IN AN AREA 
DESIGNATED BY THE HUMAN SUBJECTS COMMITTEE WITH ACCESS 
RESTRICTED TO THE PRINCIPAL INVESTIGATOR, DANIEL E. KRUGER, OR 
AUTHORIZED REPRESENTATIVE OF THE SPECIAL EDUCATION AND 
REHABILITATION DEPARTMENT. I DO NOT GIVE UP ANY OF MY LEGAL 
RIGHTS BY SIGNING THIS FORM. A COPY OF THIS SIGNED CONSENT FORM 
WILL BE GIVEN TO ME. 

SUBJECT'S SIGNATURE DATE 
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RESEARCH EDITION 

A D U L T  V E R S I O N  

Dean C. Delis. Joel H. Kramer. Edith Kaplan, and Beth A. Ober 

Examinee Information: 

Name 

Sex Age 

Date of Birth. 

Handedness _ 

Current Medications. 

Diagnoses* 

1 

. ID No. 

. Race. 

. Occupation. 

. Education. 

Familial 
Left-handedness? 

Date of Onset 

2 . .  

3 . .  

4 . .  

"Diagnoses should include hiscory of: I) neurological injury or disease. 2) medical illness. 3) psychiatnc disorder 4) loss oC 
consciousness and duration of episode. 5] substance abuse, and. or 6) developmental learning disability. 

Examiner. 
Date of 

Administration 

THE PSYCHOLOGICAL CORPORATION 
HARCOURT BRACE JOVANOVICH, INC. 

Copynghl C 1987. 1983 by The PaychologicnU Corporation. All nghts reserved. No p«rt of this publication may be reproduced or tnina-
muted in any form or by any means, electronic or mechanical, including photocopy, recording, or any tnformation storage and retnevai system, 
vnthout permission in writing from tne publisher. Pnnted in che United States of Amenca. 



Summary of Scores: 
8 0  

' Raw Standard 
j Scwre Score' 

Recall Measures (Number Correct) j 
List A Tbtal Trials 1-5* ! 

List A Trial 1 j 
List A Trial 5 ' 

List B* i 
List A Short-Delay Free Recall' I 
List A Short-Delay Cued Recall* j 
List A Long-Delay Free Recall* ' 
List A Long-Delay Cued Recall* I 

I 

Learning Characteristics. List A Trials 1-5 j 
Semantic Cluster Ratio (Observed, Expected)" ; 
Serial Cluster Ratio (Observed/Expected)" ' 
Percent of Correct Recall from: Primacy Region 

; Middle Region 
: Reccncy Region 

Learning Slope (Increment in Words 
Recalled Trial)" 

PercentRecallConsistency Across Trials 1-5" 

Recall Errors (Lists A & B) ' 
Perseverations (Free and Cued Recall Total) 
Free Recall Intrusions (Total) j 
Cued Recall Intrusions (Total) 

Recognition Measures 
Recognition Hits* i  

Discriminability" | 
F^lse Positives 
Response Bias 

Percentage Difference 
^ Change Score 

Contrast Measures ^ 
List B compared with List A Trial 1 j 
Short-Delay Free Recall compared with 

List A Trial 5 
Long-Delay Free Recall compared with i 

Short-Delay Free Recall j 
Recognition Hits compared with 

Long-Delay Free Recall | 
Discriminability compared with j  

Long-Delay Free Recall I 

* Prunary Score. 
* Index not easily computed by hand. See CVXT Research 
Edition Administration and Scoring Software. 

* Fbr List AlblalTrials 1-5. Mean •= SOandSD = 10. 
for all other indices. Mean » O and SD « I. 
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Beluivioral Notes and Observations: 

.1 



LIST A: Immediate Free Recall, Trials 1-3 ^ 
Instructions to Examinee: 

Trial 1: 

Let's suppose you were going shopping on Monday. Vmgoingto reada 
Use of items for you to buy. Listen carefully, and when I'm through. I 
wantyou to say back as many of the items as you can. It doesn't matter 
what order you say them in —just tell me as many as you can. Are you 
ready? 

Trial 2: 

I'm going to repeat Monday's shopping list. Again. I want you to say 
back as many items as >nu can. in any order. Be sure to also say the 
items on the list that you told me the first time. 

Trials 3-5; 

I'm going to repeat Monday's shopping list. Again. I want you to say 
back as many items as you can. in any order, including items you may 
have already told me. 

KEY FOR CODING 
RESPONSE TYPE 

C = Correct 
P = Eferseveration 
I = Intrusion 

1 i  5 

! 
Trial 1 j  j  "  

Responses  > t  j  ^  

1 ^ 1 "  

1 . S 
3 

Trial 2 " 1 2 
Responses | | | 

1 V  i  
1  ?  I  «  

'  ,  a  

; B 
Trials a 

1  i  -Responses | ;| 
1 •** ! B I  f i  a 

11 1  i  l i  !  !  l i  J 1  
2 i  1 2 1 j  

;  1  

2 i  •  i  
3  ;  1 3 !  i  1  3!  !  
4  i 1  4j  !  1 4 i  i  i  
5  j i  s i  1 1 0! 1 i  
6 i  1  e l  !  i e i  1 1 
7  1 1 7 !  1 !  71 i 1 
s! 1 1  8 1 1 8! 1 

9|  1 1 9  1 !  9!  '  
1 0 1  i  1 0  

1 1 1 1 1 0 !  !  •  

1 1 1  1 1 1 1  
1 t  i  1  1 1  

1 2  1 1 1 2  !  1 1 2  i 

13 !  1 13|  13 
1  

'  

14 1 ! M| 14 1 

15 1 15 15 i 

1 6  i  1 6  1 6  1 i  
17  17 17 ! I 

18 18| 18 1  '• 

1 »
-

*
 

C
D

 

19 19 1  !  

1  onl 1  2 0  1 i  

LIST A 

(MondayX 
List J 

drill 
piuXSB-

- . t.., 

''grape8~ ' 
. papi^ ] 

• invratier 
wrmidi. 

. dhwosvi',,'." ' 
tm^raines 
(diiTOtr/ 
ja^et. 

apriopta _ 
plierr". ; : 
slacira • • 



LIST A: Immediate Free Recall, 
Trials4&5 83 

Trial 4 
Responses 

Ty
pe

 

• 
• 3 
5 
£ 
1 E 8 n 

Trials 
Responses 

1 Be
nu

uit
io 

Cl
ua

ter
 

"Kible of 
Free-Recall 
Word Order 

USTA 

Sh
or

t D
ela

y >» 
* 
« 

ca 
J 1 1 ^onday\ 

V List y 
Lmmed: 
1 1 2 I 3  

late Sh
or

t D
ela

y >» 
* 
« 

ca 
J 

2 2 

^onday\ 
V List y 

Lmmed: 
1 1 2 I 3  

late 

1 

3 3 i 1 
— i—— 1 I 

4 4 ! 1 1 1 

5 3 » ! 1 1 

6 6 1 1 • 

7 1 7 i i i 1 ! 
8 1 1 8 ! 1 i ! 1 — 
9 1 9 1 1 '.sweaty 1 ' ! ' 

10 
• r— 

i loi 1 ''woaisiTfr̂ i'. 1 i 1 ! 
11 i i i !  i ! i i ! 

1 1 1 ^ 
12 1 12I i tangerine^-  ̂ M i l  ' '1—!—;— 
13 1 131 1 •chisel- 1 ' 1 ! 1 ' 
14 1 i 4 i  I n jeusket. • ! : i • ' 

15 i i s i  1  1  nutiniee —^—r—i—^— 
16 t 161 ! 1 apricbts • ' ! 1 ! 
17 1 1 1 7 i  [  pliers : : i i 
18 i i s l  ! slacks 1 : ; 1 

19 1 19 19 1 19 1 1 Serial cluster : 1 ! ' 
score: I 20 i 20I 1 ! Serial cluster : 1 ! ' 
score: I 

Summary Table: LIST A (Monday List) 
Immediate Free Recall 

fV never 
ittians |P) 

Semoitiic 
(ntnistons (t) C!ii«ter 

Table of Serial Position Recall: 
LIST A Immediate Free Recall. 

Trials 1-5 
Numort P»»rccm 

Rftron Corrpcl 

Pruiiac> 

MiUdk* 

• 

Rcr«fm:> 

TC.TAL 

Record these totnls m ihe 
S u m m u r > ' E r r o i - s ( p  



USTB 
(Tuesday List) 

Instructions: Now let's suppose that you 
planned to go shopping again on Tuesday 
I'm going to read a new list of items for you 
to buy. When I'm through. I want you to say 
back as many as you can. in any order. 

LISTB 

(Tuesday"^ 
List / 

cherrit 
to îec.̂ î Sihx-

_ yiiUaSWi';. lemon^ 

Responses 

1 f-

9 
« 3 
u 
0 

1 
(0 

il 1 

2i 1 

3! 1 

41 1 

5! 1 

el 1 

7 
1 1 

8 1 

9 1 

10 
1 
1 

11 
1 

12 

13 I 

14 

15 

16 

17 

18 1 

19 

20 ! 

Correct (C): 

Perseverations (P): 

Intrusions (I): 

Semantic cluster score: 

Serial cluster score: 

LIST A: g. 
Short-Delay Free Recall 

Instructions: Now I'd like you to tell me 
all of the shopping items you can from the 
Monday list. 

Correct (C); 

Perseverations (P): 

Intrusions (1); 

Semantic cluster score: 

Responses Is 
1' i 
r- 1 « 

ll 1 ! 

21 ! i 

3! ! 

4! ! ! 

5! 1 

6 1 

7i i ! 

8 ! 

9! ! • 

l o i  i  :  

111 ! ! 

12 1  

lal 

14! ! i 

is! 1  

lei 1 ' 

17 1  1  

18 
1  1  
1  I  

19 
1  1  
1  1  

20 i 



LIST A: 
Short-Delay Cued Recall 85 

Instructions: Tkll me all of the shopping 
items from the Monday Ust that are: 
(category) 

Spices & Herbs: 

Tbols: 

Responses 

Fruits; 

Clothing: 

Responses 
1 

Correct (C): 

Perseverations (P): 

Intrusions (I): 

Time of day Short-Delay 
Cued Recall completed: 



LIST A: 
Long-Delay Free Recall 

Time of day Long-Delay Free 
Recail begun; 

Time of day Short-Delay Cued 
Recall completed: 

Total delay: 

(Note: The total delay should be about SO mmutea ) 

Instructions: I read some shopping items 
Co you earlier I'd like you to tell me all the 
items you can from the Monday list—that was 
the first list, the one that I read to you five 
times. Co ahead. 

Responses 

1 1 i  

2 i i 

4 

5 

6 j : 
1 1 

7i 1 

8 

9,' i : 

:oi ' ! 

I l l  I  t  

12 1 1 

13 ! i 
14! 1 ! 

i s l  !  1  

isi 1 '  

17 i 1 

18 1 1 

19 
1 1 
1 1 

201 i i 

Correct (C): 

Perseverations (P): 

Intrusions (I): 

Semantic cluster score: 



LIST A: 
Long-Delay Cued Recall 87 

Instructions: IbU me all of the shopping 
items from the Monday list that are: 
(category) 

Clothing: 

Fruits: 

Responses h 

Tools: 

Spices <Sc Herbs: 

Responses 
t 

Correct (C): 

Perseverations (P): 

Intrusions (I); 

Slunxnary Table of Recall Errors 

i  List A. j  
1 Tr 1-5 1 1 Shorl Delay Recall Long-Delav Recall 

Error Type | Total I List B , Free , Cued Free ' Cued Total 

Perseverations | i  ! i  

9 



LIST A: 
Lon^^-Delay Recognition 

88 

Instructions: I'm going to read a list of 
shopping items. After I read each item, say 
"Tibs" if the item was from the Monday list, 
and say "No " if it was not. 

(Note: Floreach "Yes" response, place 
a{^) 'm the one blank space to the right 
of the word: for each "No" response, leave 
the space blank.) 

A • List A-CorrBct(HitsI 
BS • LisiB-Shored 
BN • Lut B Nonshared 
NP • Neither List Protot>'p»cal 
PS » Neither List-Phoneniicaily SuniUir 
UN • Neither List Unrelated 

Discriminability: 

_ ^ ^QQ 
^ 44 

= (1 - ) X 100 

Response Bias: 

rii»e ^attivea 

FWae PMUtvea Mtaan 

ITEM A 

roratiaoai^j::^ 
zPlnnnrterggi 

Bappec4'^1$i&p^':.-V 1 
L-JaoicetiSS^I j 

.Caiecrieait)^ ?r5i-

: Eilnr?S.^53£ 
Chiser.::t£:^* 

• Briefcase'r.?i r*-*- *'• 

Pwtry •.T, .• 

Cloak:- SSKS, i.-:r 
Shoe»' r; 
Grapes . v c*" 
Salmon 
Paprika 
Backet •»- • 
GinRBT '. f 
Slocks • VI -
Books 
Arsley 
Vest- • 
Apples 
GriU. ; -
Plums 
Wrench 
Lemons 
Tkpes ' 
Vitamins 
Pliers ~ -
Bowl • • 
Hammer. 
Nutmeg 
Chimes 
Soap 

FALSE POSITIVES 
BS I BN I NP I PS I UN 

A'rik 

3#n 
ffsss 

•M 

•JSS  ̂

.y-rS 
&Si. 

SfCss 

&BB 
f:.'" jF •*; . 

i. ' - asiSS w 

il., i-. • . 

-rCr* .•j: Ti-'-. 
" 

J 
~ -T ."v • < J • \iz. .. 
i 'r • 1 

L—l -

r~> 
l-r-:- -

1 1 
1 1 

Note: If False Positives = 0 or 
Misses = 0. substitute a 
value of 1 when computing 
Response Bias. 

TOTAL : 

POSSIBLE 16 4 1 4 ' 4 8 S 
1 A BS 1 BN NP ; PS UN 

'Total number of hits: 

Total number of false positives:. 

Misses = 16 - Hits = 

10 



CVLT 
General Questions 

89 
Is memory for List B nocabiy worse than for Trial 1 of List A (which may reflecr a clinically significant vulnerability to 
proactive interference)? Are more List B nonsfaared-cacegory items recalled than shared-cacegory items? 

Is Short-Delay Free Recall of List A notably worse than Trial 5 of List A (which may reflect both the effects of the short-
delay interval and a clinically signif icant vulnerability to retroactive interference)? 

Does cued recall enhance memory performance over free recall (which may have implications for the relauve integnty 
of encoding versus retrieval processes)? 

What types of perseverations occur (e.g.. proximal versus distal)? Are perseverations semanticaily clustered? ̂ Miat 
types of intrusions occur (e.g.. novel intrusions; intrusions from the other CVUT list: semanticaiiy-related versus unre
lated to CVUT items)? Do more mtrusions occur on cued recall than on free recall*' Error analysis can contribute to the 
characterization of different memory disorders. 

Is recognition performance notably belter than free recall and cued recall (which may have implications Tor the relative 
integrity of encoding versus retrieval processes)? 

Do false positives occur on recognition? If so. what types (eg. semanticaiiy related, phonemically related, from 
List B: etc.)? The nature of recognition errors may be related to problems indiacnmmability and or response btas 

Other observations which reflect the examinee's learning strategy (e.g.. semantic clustering versus senal order clus
tering; primacy-recency effect; consistency of item recall and recall strategy across tnals. as shown in the Free Recall 
Word Order table)? 
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TACTUAL PERFORMANCE TEST 

Name Date Examiner 

Indicate farm used: 

lO-figure board • Ages IS years & older 
S-figure board • vertical position - Ages 9 through 14 years 
6-figure board - horizontal oosition - Ages 5 through 8 years 

Trial Hand Circle Time 

1 Dominant Hand R L 

2 Non-dominant Hand R L 

3 Both Hands 

Total Time:_ 

Memory: 

Localization; 

Comments; 

USE REVERSE SIDE FOR DRAWING 



9 2  

Fig. 11 -7 One of the several 
available versions of the Sequin-
Coddard Formboard used in the 
Tactual Performance Test. (Cour
tesy of the Stoelting Co.) 
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