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ABSTRACT 

The ability to use language effectively is a function we rely on every day.  Unfortunately 

for many individuals, language ability can be impaired following damage to the language centers 

of the brain.  Aphasia is the term that applies to individuals who have suffered such language 

impairment, and while there are six general classifications of aphasia, word retrieval difficulty is 

a universal component across them.  As such, factors that influence word retrieval have been 

widely studied in individuals with aphasia.  One such factor, word fluency, has been the focus of 

numerous investigations, leading to an understanding of the “word frequency effect”.  The word 

frequency effect is the understanding that words which occur with high frequency (i.e. hat, pen) 

are much easier to produce than words that occur with low frequency (i.e. violin, binoculars).  

More specifically, words of high frequency are produced more accurately and faster than low 

frequency words.  This frequency effect in word retrieval is well documented.  However, to date, 

there has been no investigation on the errors that are produced on high and low frequency words.  

Studying the error productions of individuals with aphasia might offer a greater understanding of 

word retrieval and where the breakdown may occur.  The purpose of the current study was to 

conduct an analysis on the errors produced by individuals with aphasia across two word retrieval 

conditions (high and low frequency). 

Seven individuals with aphasia participated in this investigation.  All seven were native 

English speakers, originally right-handed, suffered a single episode, left hemisphere thrombo-

embolic CVA, were at least six months post onset, and had no overt sensory or severe motor 

speech impairments.  Each participant completed word retrieval across conditions of high 

frequency (30 words) and low frequency (30 words).   

An analysis of the errors produced in the two conditions was completed according to the 

Foygel and Dell (2000) classification system.  After the errors were coded, the expected 

configuration of errors (fewer errors in the high frequency condition) was obtained by this 

sample of individuals with aphasia.  Specific analysis of error productions indicated several 

individual patterns of errors, which were similar across the two conditions.  With a few 

exceptions (perseverations and “I don’t know” responses), semantic errors were produced with 

the greatest frequency across both conditions.  The remaining breakdown of errors differed 

slightly across conditions.     
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The unique contribution of this study was the systematic analysis of error productions.  

These findings offer preliminary evidence that error patterns are similar across the two 

conditions, as a differential effect was not revealed.  These results suggest that the underlying 

mechanism of word retrieval difficulty operates the same, regardless of word frequency.  Finally, 

the knowledge of error patterns (in this case semantic errors) may have clinical implications for 

guiding treatment, although additional study is warranted to either support or refute these 

preliminary findings.  
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CHAPTER ONE 

INTRODUCTION 

In our day-to-day lives, language plays an integral role. We are saturated in language 

from waking up to news on the radio in the morning to the books we fall asleep to at night. Our 

ability to use language enables us to communicate with our loved ones; it contributes to how we 

learn, how we interact in our careers, how we navigate through town, and how you are 

successfully reading this right now.   The term “language” does not just refer to the ability to 

listen and speak; instead language encompasses a broad array of skills. Expressive language 

refers to the ability to produce language. Including the ability to spontaneously produce verbal 

language; write; use gestures, such as sign language; generate the names of items, naming; speak 

fluently, without struggle and pausing; and repeat spoken language.  Receptive language refers to 

the ability to understand language. This includes comprehension of written language, verbal 

language, and the ability to understand the use of gestures (Bhatnagar, 2008). 

The ability to use language effectively is highly dependent upon the functioning of the 

brain. More specifically for the vast majority of people, language areas are lateralized in the left 

hemisphere of the brain. Within the left hemisphere of the brain, there are locations thought to be 

related to the functions of expressive and receptive language. The primary areas include Broca’s 

area, Wernicke’s area, and the arcuate fasciculus. Broca’s area, located in the inferior portion of 

the posterior gyrus of the frontal lobe, is thought to be related to the ability to use expressive 

language, including both speech motor planning and production. Wernicke’s area, located in the 

posterior temporal lobe, is thought to be related to the ability to comprehend language in addition 

to semantics, or word selection. Connecting these two areas is a band of association fibers called 

the arcuate fasciculus (Gillam, Marquardt & Martin, 2000).  By connecting Broca's area with 

Wernicke's area, the arcuate fasciculus allows for communication between the centers of 

language production and comprehension. Consequently, if these locations are damaged when the 

left hemisphere of the brain is injured due to a stroke or other injury, a partial or severe 

disruption of language may accompany the injury.  

In the United States, a stroke occurs every 40 seconds, which accounts for 795,000 

strokes each year (American Heart Association, 2011).  Strokes can occur in any part of the 

brain, which damages the affected area. As previously stated, when strokes occur in the left 

hemisphere, there is often a lasting language disruption (aphasia). According to the National 
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Institute of Neurological Disorders and Stroke (NINDS), approximately one million people 

suffer from aphasia today in the United States (2010). 

 Aphasia is an impaired ability to utilize expressive and/or receptive language following a 

stroke in the left hemisphere (LaPointe, Murdoch & Stierwalt, 2010). With regard to the domains 

of language, aphasia may affect the ability to encode language (e.g., the use of syntax and 

semantics) and retrieve words (e.g., naming) all of which are features of language expression 

(Anderson, 2006).  Receptively, aphasia may impair the ability to understand spoken and written 

language. The severity of the disorder can vary greatly and language abilities may be 

differentially effected (LaPointe, et al., 2010).  For example, aspects of receptive language might 

be relatively intact, while deficits in expressive language could be more pronounced.  

Differential impairment across components of language has led to the development of a variety 

of aphasia syndromes, classified by their distinct language characteristics and associated areas of 

injury in the brain.   

There are six general classifications of aphasia: Broca, Wernicke, global, conduction, 

anomic, and transcortical. Broca’s aphasia correlates to damage in Broca’s area in the brain. In 

Broca’s aphasia, deficits in receptive language could be non-existent, while deficits in expressive 

language could be pronounced. Conversely, the expressive language system could be intact; 

coupled with an underlying deficit in receptive language.  This clinical picture is known as 

Wernicke’s aphasia, a syndrome which correlates to damage in Wernicke’s area in the brain.  

Although aphasia syndromes affect areas of language differently, word retrieval 

difficulties are a universal component across them (Beeson, P.M., Holland, A.L., Murray, L.L., 

1995). Consequently, naming is a task that is frequently used to study the nature of aphasia. In a 

typical naming task, the participant is presented with a stimulus (i.e., word definition, sentence 

completion structure, or a picture and asked to provide the word that best describes the stimulus.  

When the participant is asked to name a pictured object, the task is called "confrontation 

naming" (Hough, M.S., 2007).   Inefficiency with the ability to generate target words during such 

tasks or during typical communication is known as anomia. 

To better understand anomia, the process of word retrieval must be understood. In order 

to utter a word, whether on a confrontation naming task or in conversation, the target word must 

be activated in the brain. A model for word retrieval by Foygel and Dell (2000) provides a 

hypothesis for the activation process and the ultimate word selection. The steps of this process 

are followed in a sequential order. Initially, in a confrontation naming task, when an individual is 
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shown a picture of an elephant, activation is first spread to "stored" words that are semantically 

similar to the target word of elephant. These could include other animals, like a cow, zebra, or 

hippopotamus, or words that are otherwise relevant to elephants, like Africa, circus, tusks, trunk, 

etc. These words, which are related in meaning, are activated in the initial stage of word 

retrieval, "lexical selection." The result of this step is a selection of one of the activated words to 

be encoded in the “phonological encoding” phase.  In this step, activation spreads through 

different phonemes. The phonological pattern that is most highly activated during this stage of 

word retrieval is then selected.  

When an error occurs in word retrieval it may be related to problems with either the 

"lexical selection" or "phonological encoding" stages of the process.  These errors may occur 

when a non-targeted semantically related word or an alternative phonological pattern is more 

highly activated, thus, selected (Foygel & Dell, 2000). For the correct word to be retrieved,  it 

not only  has to compete with semantically and phonologically similar words, but also words that 

have recently been spoken or words that are intended to be spoken (Martin & Dell, 2007).  

It has been hypothesized that errors in word retrieval are categorized based upon the point 

in the retrieval process that the error occurred. Errors are classified as: semantic, formal, mixed, 

unrelated, and non-word (Foygel & Dell, 2000). Semantic errors occur during the lexical 

selection phase of word retrieval. Using our example of “elephant”, an error like "zebra" would 

be considered to be a semantic error. Formal errors arise in the phonological encoding step in 

word retrieval. Formal errors are words that are phonologically similar to the target word, but not 

correct. For example, if trying to generate the word "phone" and the word "lone" is produced, it 

would be considered a formal error. Errors that are both semantically and phonologically similar 

to the target word constitute a mixed error. The production of the word "rat" for the target word 

of "cat" would be considered to be a mixed error, as it is similar in meaning and sound to the 

target word. Unrelated words are the fourth error classification. If the target word is "apple" and 

the word "chair" is produced, an unrelated error has occurred. Lastly, non-words can also be 

produced. If "lagazua" was produced for the word "table," a non-word error has occurred as it is 

not phonologically related to the target, nor is it a word (Foygel & Dell, 2000).  

Due to the prevalence of anomia in individuals with aphasia, the impairment has been 

examined extensively and researchers have attempted to explain features that influence naming 

tasks in persons with aphasia.  In fact, several factors have been studied, such as confidence in 

naming; word length; frequency of word use; part of speech, noun or verb; age of acquisition; 
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word length; imageability,; familiarity with the word; animacy, whether or not this drawing is of 

something alive or inanimate; and word complexity (Cuetos, F., Aguago, G., Izura, C., Ellis, A., 

2002).  These studies, which will be discussed further, analyze the effects of these factors on 

naming success. Although they have given a lot of insight into the nature of naming, they 

provide little insight into the failure of naming. In order to understand where the breakdowns in 

naming occur, a study which solely analyzes the errors made in a controlled naming task is 

necessary.  

Although many factors have been analyzed, a word’s frequency of use has been one 

aspect of naming that has been analyzed in length. In 1944, a word list was created to analyze 

words’ frequency of use.  Another list, created in 1980, also measured words’ frequencies of use 

as well as name agreement, image agreement, visual complexity and familiarity (Snodgrass & 

Vanderwart, 1980). This scale has been used in order to attempt to control these factors of 

naming by providing norms for these variables. Controlling other variables to explicitly look at 

the effects of frequency on naming proves to be difficult.  

One of the classic studies in this area was conducted by Oldfield and Wingfield (1965). 

In this study, 12 healthy adults were shown 36 out of 80 selected pictured objects to name. These 

selected objects were chosen in order to encompass the range of frequencies as established in the 

Thorndike-Lorge List.  It is important to note that these individuals did not have aphasia or any 

known cognitive deficits and naming latency, not errors were analyzed. However, this study did 

yield a strong correlation between word frequency and latency; the higher the word frequency, 

the shorter the naming latency (Oldfield & Wingfield, 1965). From this, it can be concluded that 

frequency does significantly impact naming in healthy adults. 

In another attempt to understand the outcomes on naming tasks Brookshire hypothesized 

about the influence of the person’s confidence on their ability to perform naming tasks. He 

declared it less likely that a picture of an obscure item presented in the middle of a difficult 

sequence of pictures would be correctly named than the same target in isolation (as cited in 

Howard, D., Patterson, K., Franklin, S., Morton, J., & Orchard-Lilse, V., 1984).  For instance, if 

a picture of an abacus is presented amid a series of obscure items, it is less likely that it will be 

named correctly than if the picture were presented independently. In congruence with 

Brookshire’s hypothesis, Howard and colleagues hypothesized that confidence in naming rises as 

success in naming occurs (Howard et al., 1984).  However, Howard and colleagues (1984) tested 

their hypothesis by examining the results from a confrontation naming task with twelve people 
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with aphasia and found that there was a weak, non-significant correlation between sequential 

successes or failures in naming.  

The study by Howard et al. (1984) did yield useful information towards the nature of 

anomia. When testing the same set of twelve people with aphasia with the same set of 300 

pictures on two separate days, the participant’s performance on this confrontation naming task 

was highly variable. However, a pattern was seen in these trials. A participant was more likely to 

correctly name a picture in the second trial that was incorrect during the first trial than to 

incorrectly name a picture than was first correctly named.  Other variables, such as word length 

and frequency were also analyzed to determine their effect on naming success.  When analyzing 

the data from the group as a whole, word length and frequency were both significant factors, 

although when analyzing the outcomes individually, the factors were not statistically relevant 

(Howard et al., 1984). This study paved the way for further investigation of contributing factors 

on naming.  

A study by Goodglass (1993) demonstrated that some individuals had more difficulty 

naming verbs than nouns.  A review of this study by Berndt and colleagues attributed this 

phenomenon to imageability. Nouns are generally more easily envisioned, therefore, they would 

be more easily named (Berndt, R., Haendiges, A., Burton, M., Mitchum C., 2002).  These 

studies, which have been shown to attribute importance of these varying factors on the outcome 

of naming, beg the question, which of these variables significantly affect the outcome?  

There have been a number of studies conducted to analyze the errors made in aphasic 

naming. In the Howard et al. study (1984), it was revealed that although the errors between 

participants were not consistent, the ratios of the type of error were consistent. To explain 

further, some participants mainly produced semantic errors, while others produced an array of 

errors, but the proportion of error types was consistent within the individual. In addition, most 

patients had difficulty naming items that were lower frequency and longer length.  However, 

when analyzing the data of the participant individually, neither length nor frequency accounted 

for more than 11% of the overall error types.  Howard et al. used this information to determine 

that no one factor is universally responsible for the breakdown in naming, instead, the 

individual’s performance must be independently analyzed to determine where in the naming 

process the breakdown occurs (Howard et al., 1984).  By controlling for factors, like frequency, 

and analyzing the errors made on naming tasks, researchers could provide our field with valuable 
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treatment objectives by gaining more knowledge about the errors made by participants with 

aphasia.  Such information might provide insight into the underlying impairment. 

Additional investigations have been conducted to determine the factor(s) that most 

heavily affect naming. A study by Feyereisen, Van Der Borght, and Seron (1988) explored the 

effect of word frequency and length on naming on eighteen participants with aphasia and thirteen 

neurologically intact participants as a control group. In addition to those factors they also 

explored the effects of operativity, or the degree to which the object depicted is used or handled 

daily. Their results determined that frequency and operativity both significantly affected the 

participants’ ability to name the depicted object. However, it was noted that objectivity is closely 

related to familiarity and that more studies are warranted to differentiate the effects of these 

different factors.   

 Nickels and Howard (1995) further studied these factors on naming in individuals with 

aphasia in two different studies. They presented twelve persons who had aphasia with 104 

pictures to name and analyzed the errors that were made. In one study, Nickels and Howard 

determined the strongest correlation to naming error was age of acquisition. Although age of 

acquisition was also determined to be a strong indicator of success in the second study, in which 

fifteen participants with aphasia were presented with 130 items, word length and imageability 

were also found to be significant (Nickels & Howard, 1995).  

A study conducted by Howard, Best, Bruce and Gatehouse (1995) determined, with 

certainty, there is a need for variables of naming, like frequency, to be controlled to avoid 

confounding results. Howard et al. (1995) examined the outcomes of a confrontation naming task 

of 190 pictures on two separate occasions with eighteen patients with aphasia to determine the 

impact that operativity and animacy had on naming abilities. These factors yielded variable 

results. There was no significant effect of operativity on the group as whole; however, some 

participants’ outcomes were shown to be affected by operativity. These results were again shown 

with animacy. There was no significant effect on the group, although individuals were shown to 

be affected. The variability in performance lead Howard and colleagues to the conclusion that 

more serious control needed to be made on confounding variables (i.e., word length, frequency, 

imageability, age of acquisition, familiarity, and concreteness)  in order to separate the specific 

outcomes of the variables (Howard et al., 1995). Their discovery provided researchers with a call 

to duty to create a study in which these confounding factors are controlled in order to determine 

how these factors affect naming performance differently. 
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A more recent study by Cuetos, Aguado, Izura, and Ellis (2002) studied these factors in 

native Spanish-speakers with aphasia. In this study, 16 participants with aphasia were presented 

with 131 items from the Spanish version of the Boston naming test (Goodglass, H., Kaplan, E., 

Barresi, B., 2000). This study showed that the variables that most affected the participants’ 

performance were age of acquisition, word frequency, object familiarity, and visual complexity. 

Across all participants, the objects that were most easily named were those that were most 

familiar (Cuetos et al., 2002). However, the study did not mention the types of errors that were 

present within these different variables.  It would be of interest to determine if those factors 

which influence naming, impact the type of errors produced as well, as such information would 

guide treatment considerations. 

A study by Alario, Ferrand, Laganaro, New, Frauenfelder, and Segui (2004) attempted to 

control for confounding effects of other naming parameters (i.e., word length, frequency, 

imageability, age of acquisition, familiarity, concreteness, and operativity) by creating a large 

scale experiment.  In this study 46 participants were presented with 388 pictures to name. The 

researchers examined the effects of several factors on naming latency. The researchers 

specifically investigated nine factors: visual complexity; image agreement, or the degree to 

which the presented picture agrees with the participants mental image of the pictured concept; 

imageability, concept familiarity; name agreement, or the degree to which the presented picture’s 

name agrees with the name that the participant would label it as; frequency; age of acquisition; 

number of syllables; and number of phonemes (Alario et al., 2004).  This experiment took place 

over two consecutive sessions; the participants were presented with all pictures during both 

sessions. The purpose of the first session was to help the participant become familiar with the 

lists, a process not often completed in naming tasks. The researchers concluded that visual 

complexity, image agreement, and name agreement were the factors with the most robust effect 

on naming speed (Alario et al., 2004). Although this study provided greater understanding of the 

effect of these factors on naming latency, there has been, to date, no mention of the effects of 

these factors on error types.  

In addition to exploring the influence of factors on naming performance, as so many of 

these investigations have done, an analysis on the error types would be of interest.   While many 

studies have demonstrated that the frequency of occurrence significantly affects the ability of a 

person to retrieve it, a study which systematically investigates the error patterns between low and 

high frequency nouns could offer important information with regard to treatment. For this 
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reason, the current study was designed to explicitly look at the effects of frequency on errors in 

naming.  Specifically, this study aims to answer the following question:   

 Do individuals with aphasia demonstrate a specific error pattern across high and low 

frequency word retrieval tasks?  

An examination of the types of errors produced in these tasks could provide some 

preliminary evidence for designing specific treatment objectives.  
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CHAPTER TWO 

METHODS 

Participants 

Seven individuals with aphasia were selected to participate in the current study. These 

participants were recruited from the L.L. Schendel Speech and Hearing Clinic, FSU and the 

Stroke Wellness Program at Tallahassee Memorial Hospital. All seven participants met the 

following inclusion criteria: (a) native English speaker or use of English as primary language, (b) 

premorbid right-handedness, as confirmed by participant, (c) a single episode, left hemisphere 

thrombo-embolic CVA, (d) at least six months post-onset prior to participation (e) no overt 

sensory impairments (i.e., hearing and vision) and (f) no severe co-morbid speech impairments 

(Chih, 2011). Table 1.1 above presents this information and additional group characteristics.  

Seven individuals with aphasia were selected to participate in the current study. These 

participants were recruited from the L.L. Schendel Speech and Hearing Clinic, FSU and the 

Stroke Wellness Program at Tallahassee Memorial Hospital. All seven participants met the 

following inclusion criteria: (a) native English speaker or use of English as primary language, (b) 

premorbid right-handedness, as confirmed by participant, (c) a single episode, left hemisphere 

thrombo-embolic CVA, (d) at least six months post-onset prior to participation (e) no overt 

sensory impairments (i.e., hearing and vision) and (f) no severe co-morbid speech impairments 

(Chih, 2011). Table 1.1 above presents this information and additional group characteristics.  
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Table 1.1 Group Characteristics (Chih, 2011) 

 

 

 

 

 

Participant Age Sex Education 

(years) 

Etiology Premorbid 

Handedness 

Time Post-

Onset 

(months) 

Aphasia 

Severitya 

(EFA-4 

results) 

Apraxia of 

Speech 

Severityb 

(ABA-2 

results) 

1 51 M 12 CVA R 11 Mild to 

moderate 

Moderate 

2 58 F 18 CVA R 48 Profound Mild to 

moderate 

3 38 F 18 CVA R 36 Mild to 

moderate 

Mild 

4 73 M 24 CVA R 253 Mild to 

moderate 

Moderate 

5 76 F 12 CVA R 68 Profound Mild 

6 53 M 16 CVA R 53 Mild to 

moderate 

Mild 

7 57 M 12 CVA R 72 Profound Mild to 

moderate 

Mean (SD) 58 

(13.06) 

 16 

(4.47) 

  77.29 

(80.14) 
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Instruments 

Speech and Language Assessments 

This information was acquired through a series of assessments including the Examining 

for Aphasia – Fourth Edition (EFA-4; LaPointe & Eisenson, 2008) and the Apraxia Battery for 

Adults-Second Edition (ABA-2; Dabul, 2000). The EFA- 4 is a comprehensive aphasia 

assessment that includes 10 subtests: visual recognition, auditory recognition, tactile recognition, 

auditory verbal comprehension, silent reading comprehension, nonverbal tasks, verbal tasks, 

meaningful speech, meaningful writing, and discourse and connected speech.  The results of 

these subtests demonstrated the participants’ abilities in both expressive and receptive language 

and gave an overall aphasia severity rating.  

The participants’ speech production abilities were further examined with the 

administration of the Apraxia Battery for Adults – Second Edition (ABA-2; Dabul, 2000). This 

test was given to examine the possibility of co-existing apraxia. The ABA-2 is comprised of six 

subtests:  diadochokinetic rate, increasing word length, limb apraxia and oral apraxia evaluation, 

latency time and utterance time for polysyllabic words, repeated trials, and inventory of 

articulation characteristics of apraxia. These assessments were administered together in one 

session, which lasted approximately 90-120 minutes and were given by the researcher.  

Naming Stimuli 

 The stimuli used in this study was comprised of 60 photo stimuli taken from the Bank of 

Standardized Stimuli (BOSS), containing 480 photo stimuli normalized for familiarity, visual 

complexity, name agreement, manipulability, object agreement and viewpoint agreement 

(Brodeur, Dionne-Dostie, Montreuil, & Lepage, 2010).   After removal of items that were shown 

to have poor name agreement (< 70%) 183 photo stimuli remained. 

The 183 stimuli were matched up with their corresponding word frequency from The 

Educator’s Word Frequency Guide (WFG; Zeno, Ivens, Millard, & Duvvuri, 1995), the most up-

to-date word frequency bank (Chih, 2011). The WFG was chosen to obtain this information due 

to its large bank of words. There are 17,000,000 words in the WFG from various reading 

samples, from a wide range of materials, ranging from first grade to adulthood.  
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From this list, two sets of words were selected: one high frequency word list, compiled of 

words that are commonly used (e.g., apple), and one low frequency word list, compiled of words 

that are scarcely used (e.g., sphinx). The words selected were between a set of cutoffs based on 

their frequency of use: the lower cutoff was 500, the upper cutoff was 200. These numbers were 

derived from the raw frequency of their use. From there, the 60 stimuli were chosen for 

appropriateness, lack of cultural bias, and definition of the photo, with an equal number of low 

and high frequency words (30 low frequency words and 30 high frequency words). The 

categories for the stimuli were food, school supplies, kitchen items, clothing, and tools. A list of 

the target words chosen and their corresponding word frequencies can be located on Appendix C. 

They were presented on a screen of a laptop computer using Microsoft Power Point with 7.5” by 

7.5” dimensions (Chih, 2011). 

Procedures 

Written consent for this research study was obtained from each participant prior to the 

start of the study (see Appendix A). All procedures in this study were approved by the Institution 

Review Board at Florida State University (see Appendix B). The assessments were administered 

in a quiet, well- lit room over two separate sessions: the experimental assessment (high and low 

frequency naming task) was completed in the first session and the EFA-4 and ABA-2 were 

administered during the second session. Upon arrival, participants were informed about the 

purpose of the study and what would be required of them. At that time, any questions about the 

study were addressed.   In total, the assessments took approximately three hours to complete, 

across the two sessions.  

Error Analysis 

An analysis of the errors across the low and high frequency naming tasks will be 

completed according to the Foygel and Dell (2000) system of error classification. These errors, 

classified as: semantic, formal, mixed, unrelated, and non-word will be coded from videotapes of 

the procedure. In addition to this classification scheme, another error type, perseveration, will be 

included in this analysis. Perseveration is the repetition of a prior utterance or recently produced 

response.   Because, a perseveration would be classified as an “unrelated” response, it would not 

be a true reflection of the error, thus, the addition of this type of error is an important one to 

consider. 
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Reliability 

Inter- and intra- rater reliability will be established on approximately 20% of the sample.  

For intra-rater reliability, the researcher will analyze all of the samples and complete the coding 

on error responses.  At a later date, the researcher will conduct the coding again on 

approximately 20 % of the sample (two subjects). To establish inter-rater reliability, an 

independent rater will be trained on the operational definitions for coding error responses.  Once 

there is good agreement on selected samples, the trained rater will analyze the same two 

participants’ samples independently.  
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CHAPTER THREE 

RESULTS 

To address the research question, we analyzed the word retrieval performance from the 

sample of individuals with aphasia on the high and low frequency naming tasks.  To begin the 

analysis a frequency count of high and low frequency errors was completed (Table 2.1). 

 

 

Table 2.1 Total number of errors across naming conditions 

Participant Total High Frequency Errors Total Low Frequency Errors 

1 2 6 

2 29 29 

3 5 7 

4 1 5 

5 16 27 

6 6 4 

7 17 23 

Total 76 101 

 

As seen in Table 2.1, there were generally more errors produced in the low frequency 

naming condition than in the high frequency naming condition. Of the 177 errors 43% of the 

errors were found in the high frequency condition while 57% of the errors were found on words 

in the low frequency naming condition.  

To examine errors for potential patterns, the specific types of errors made in each of the 

naming conditions were also analyzed.  Upon analyzing the errors, it was apparent that not all 

responses would fit into the classification scheme we had selected. The addition of two 

categories was required. Many participants utilized the phrase “I don’t know” for specific 

targets; therefore, that error type was added. The participants’ responses that were descriptions of 

the target (i.e., “says what time it is” for the target “clock”) or an altered form of the correct 

target (i.e., “staple” for “stapler”), were calculated in the “miscellaneous” error classification. 
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The results of the specific error types in each condition are provided in Tables 3.1 (high 

frequency) and 3.2 (low frequency). 

 

 

Table 3.1 Patterns of errors for the high frequency condition 

 

 
Participant 

 

 

Semantic Formal Mixed Unrelated Non-

word 

Perseveration I 

don’t 

know 

Miscellaneous 

1 2        

2    3  23 3  

3 2 1     1 1 

4 1        

5 3   1 1 2 6 3 

6 3 1     2  

7 3   2  1 11  

Total 14 2 0 6 1 26 23 4 

 

 

Table 3.2. Patterns of errors for the low frequency condition 

 

 

 

Participant 

 

 

Semantic Formal Mixed Unrelated Non-

word 

Perseveration I 

don’t 

know 

Miscellaneous 

1 2 3     1  

2    2  20 7  

3 4      2 1 

4 2 2  1     

5 3   1 1  22  

6 4        

7 6 3     13 1 

Total 21 8 0 4 1 20 45 2 
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The primary error type found in high frequency naming condition was perseveration, 

with 26 of the 76 total errors, comprising 34% of the total errors. This was largely accounted for 

by Subject 2, who provided 23 of the 26 perseverative responses. The next most frequent 

classification was “I don’t know,” with 23 of the total errors (30% of the total errors). 

Participants were instructed to provide this response if they could not generate a name for the 

stimuli, which would account for this frequency of this classification. Semantic errors were the 

next most frequent, with 14 of the 76 total errors (18%). The difference between this and the two 

most frequent classifications is that semantic errors were found in almost every participants’ 

responses, with the exception of subject 2, who provided mostly perseverative responses. 

Unrelated errors were the next most frequent error type with 6 of the 76 (8%). Miscellaneous 

errors included 4 (5%) errors, and included form changes (i.e., “ironing” for “iron,”) and 

descriptions of the function of the target (i.e., “looking through eyes” for “glasses”).  Formal 

errors were two in total (3%) and finally the non-words category contained only 1 error (1%). 

There were no mixed errors produced.   

The pattern for the low frequency words was similar. “I don’t know” was the most 

frequently occurring with 45, 45% of the 101 total errors. This was followed by the semantic 

category with 21 errors, 21% of the overall errors. Next were perseverations, with 20, 20% of the 

overall errors, again, these were produced exclusively by participant 2. Formal errors, with 8, 8% 

of the total, was the next category in frequency. Unrelated errors were produced 4 times, 4% of 

the low frequency errors. There were 2 miscellaneous errors produced in this naming condition 

(2%), which again included word form changes (“staple” for “stapler”) and function descriptions 

(“sweep” for “broom”). There was 1 non-word error (1%) and again, no mixed errors.  

Reliability  

Inter- and intra-rater reliability for the coding of error responses was calculated to be 90% 

and 98% respectively.  
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CHAPTER FOUR 

DISCUSSION 

The purpose of this study was to examine the errors produced by individuals with aphasia 

on tasks of high and low frequency word retrieval.   In a direct comparison of the errors across 

the different conditions, it was seen that there were generally more errors in the low frequency 

task. Of the seven participants, five consistently made more errors in the low frequency naming 

task. The two participants that did not follow this trend were subject 2, who had the equal 

numbers of errors of 29 out of 30 target stimuli on both tasks, and subject 6, who had 2 fewer 

errors in the low frequency condition. Overall, the total number of high frequency errors, 76, was 

much lower than the total number of low frequency errors, 101.  Although the effects of word 

frequency on naming has been well documented in the literature for decades (Oldfield & 

Wingield, 1965; Feyereisen, Van Der Borght, and Seron, 1988; Cuetos, Aguado, Izura, and Ellis, 

2002), there has been little, systematic analysis of the specific errors made in high frequency and 

low frequency naming conditions.  

Before delving into the specific error types made across the naming conditions, it is 

important to re-examine the parameters upon which the errors were classified. Initially, our error 

classification system consisted of semantic errors, which are errors that are related in meaning to 

the target; formal errors, which are phonologically related to the target; mixed errors, which are 

both semantically and phonologically related to the target; unrelated errors, an incorrect selection 

of a word that is neither phonologically or semantically related to the target; non-word errors, in 

which a non-word or neologism is produced; and perseverations, or the repetition of a word 

previously spoken. When analyzing the errors made in this study, it became apparent that 

additional classifications were required: “I don’t know,” and miscellaneous, which encompassed 

discussions of object function and incorrect forms of the target word. As discussed, the majority 

of the perseverative errors were made by subject 2, who provided similar preservations during 

the administration of the standardized assessments. Without the addition of those perseverations, 

43 of the 46 total, perseverative errors would be a low occurring error type in these samples. For 

this reason, the high frequency of perseverations will not be discussed as a main error type. 

Additionally, the “I don’t know” classification, which was added in order to account for total 

errors without skewing the analysis of the specific types of errors, was one of the most frequently 

occurring error types (second most frequent error type in high frequency words and the most 
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frequent in the low frequency words). This accounted for approximately 38% of the errors made 

across the conditions. However, as participants were instructed to say “I don’t know,” if unable 

to think of the word, this classification will also not be discussed in depth, as it is not a true error.  

Aside from these classifications, semantic errors were most frequently occurring, with 35 

of the 177 total errors (20%). There were a total of 14 semantic errors in the high frequency 

condition and 21 in the low frequency condition. In both conditions, this error type was produced 

by every participant, with the exception of participant 2. This error would be made in the lexical 

selection phase of word retrieval, as proposed by Foygel and Dell (2000). Therefore it may 

indicate a breakdown in that aspect of the process.  Another plausible explanation is that 

selection of a semantically related word may have been a strategic error.   A common 

compensatory strategy utilized by stroke survivors is to say a related word in conversation in 

hopes it will help the listener understand their point. As these stroke survivors were at least 11 

months post-stroke, it is likely they have received rehabilitation which may have trained this 

strategy as compensation for word retrieval deficits.  

The next most frequently occurring error types were both formal and unrelated errors, 

with 10 errors occurring in each error classification across conditions. Formal errors would occur 

in the phonological encoding phase, while unrelated errors would occur in the lexical selection 

phase of the Foygel and Dell (2000) model. While analyzing, it was noted that several times 

participants would make a formal or unrelated error and then self-correct it. The number of self-

corrections decreased the total number of error types, as the final answer was analyzed. Such an 

ability to monitor and correct responses may be largely attributed to this particular sample.  All 

participants were recruited either from Florida State University’s L.L. Schendel Speech and 

Hearing Clinic or outpatient therapy services from Tallahassee Memorial Hospital. That being 

said, both of these facilities emphasize the ability to self-monitor productions.  Thus, participants 

were taught to listen to their responses and self-correct any errors heard. This also increased the 

ratio of errors in the “I don’t know” category, as erroneous productions that were reconsidered, 

were often followed up with an “I don’t know” response. 

The “miscellaneous” errors were the next most frequently occurring. As previously 

discussed, this classification had to be added while analyzing the results. These errors, which 

included the selection of the wrong form of the target word and descriptions of the target in lieu 

of the correct name, are both errors in the lexical selection phase, whether it is an inability to 

select a word or the selection of a similar form of the target word. Although participants were 
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instructed to provide only the name of the stimuli, occasionally a description would be provided 

when the target name was unable to be retrieved. Again, it is possible that this error may have 

been attributed to the length of time post-stroke and learned and/or taught compensatory 

strategies. It is common practice to describe object when unable to think of the exact name by 

persons with, and even those without aphasia.  

An important consideration for this particular group is the type of aphasia present in the 

participants. Although types of aphasia were not balanced or distinctly studied in this 

investigation, it could be an area for further study. Differentiating between fluent and non-fluent 

aphasia syndromes may yield useful information into both errors produced and compensatory 

strategies utilized. Non-word errors only occurred once in each naming condition, and mixed 

errors did not occur at all in either condition.  Regardless of aphasia syndrome, it was of interest 

to observe that the pattern of errors had definite parallels across participants.   

 It was noted, for example, that each participant had one error type that occurred more 

frequently than the others. This configuration supports the findings of Howard, Patterson, 

Franklin, Morton, & Orchard-Lilse (1984) who’s participants demonstrated a similar pattern. For 

instance, when removing the “I don’t know” classification, the majority of errors that were made 

in each classification were consistently semantic errors, again with the exception of participant 2, 

who produced mostly perseverative errors.  Relating back the findings of Howard, Patterson, 

Franklin, Morton, & Orchard-Lilse (1984), their sample also demonstrated a fairly consistent 

pattern of types of errors across naming conditions. For future investigation, it would be an 

interesting comparison to relate the frequency of errors to the type of aphasia presented by 

participants to see if the error patterns seen here are replicated across aphasia syndromes. 

Although much research has been completed on the ability to name target words, there 

has been no known study to date that has specifically explored the errors made across the naming 

conditions of high and low frequency words. Therefore, it is difficult to determine if the results 

found in this study are in line with previous research. By completing this study, we have 

replicated that there are a greater number of errors in low frequency words, which supports 

previous studies (Oldfield & Wingield, 1965; Feyereisen, Van Der Borght, and Seron, 1988; 

Cuetos, Aguado, Izura, and Ellis, 2002). However, our unique contribution was the systematic 

analysis of error productions across the different naming conditions, showing a similar pattern in 

both the high and low naming conditions. That pattern coupled with the pattern of errors that can 

be individual to the participant (i.e., mostly semantic, perseverative, formal, etc.) shows that by 
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providing therapy guided towards to the error type(s) present in the individual, word retrieval in 

both high and low frequency conditions will likely improve. It appears that the same mechanism 

underlying the errors is ubiquitous across high and low frequency word retrieval situations.  

While this finding is somewhat intuitive, this is the first investigation to offer preliminary 

evidence to that effect.  Certainly, further investigation in this area is warranted in order to see if 

the current findings are supported or refuted.  As additional study is completed it is our hope it 

will lead to advancement in our understanding of aphasia and unique treatment implications. 
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APPENDIX A 

LETTER OF CONSENT 

FSU Human Subjects Committee Approved on 1/26/11. Void after 1/11/12. HSC# 2010.5415 
Informed Consent Form 

Physiological Correlates of Word Retrieval: Individuals with Aphasia and Healthy 

Elderly 

I freely and voluntarily to be a participant in the research project entitled, 
“Physiological Correlates of Word Retrieval: Individuals with Aphasia and Healthy 
Elderly” conducted by Yu-Chun Chih, a graduate student in the School of 
Communication Science and Disorders and Dr. Julie Stierwalt and Dr. Leonard LaPointe, 
faculty members in the School of Communication Science and Disorders. I understand 
that the purpose of this study is to investigate physiological signals (i.e., pulse rate and 
respiratory rate) while naming pictures with different word frequency. 
I understand that if I agree to participate in the project I will be asked to 
participate in one data collection session that will last approximately 30 minutes. During 
the data collection session, I will be asked to name a series of color photos during which 
pulse rate detector being attached on my arm and legs will monitor my pulse rate, and a 
respiration band around my chest will monitor my breathing. After the pulse rate detector 
and the respiration band are placed on my body surface, I will be asked to name those 
photos once at a time. All these measurements are made from the surface, there are no 
invasive measures being collected. I understand that participation is totally voluntary and 
that I have the right to stop my participation at any time without prejudice, penalty, or 
loss of benefits. I understand that I will receive no financial compensation for 
participating in this research. 
I understand that any information obtained during this study regarding my 
performance or anything that could identify me will be kept confidential to the extent 
permitted by law. The information obtained in this study may be published in 
professional journals or presented at professional meetings, but my name will not be 
used. I understand that all data collected from me (i.e., self-reported personal and medical 
history and research data) will be stored securely in a locked file cabinet at Florida State 
University (Room 323 Regional Rehabilitation Center) and only researchers involved in 
this research will have access to the records. All materials gathered in this research will 
be destroyed after publication of the study results or within five years of the end of the 
study (by May of 2014). 
I understand that there is no risk involved if I agree to participate in this study 
because there will be no invasive measurement used in this study. However, I also 
understand that every effort will be made to minimize risk and ensure that I am safe and 
comfortable during my participation. I also understand that I will be allowed to take 
breaks as needed. 
The Florida State University 

Tallahassee, Florida 32306-1200 
School of Communication Science and Disorders 

FSU Human Subjects Committee Approved on 1/26/11. Void after 1/11/12. HSC# 2010.5415 
I have been given the right to ask and answer any questions regarding the study 
and all questions have been answered to my satisfaction. I understand that I may contact 



22 
 

Yu-Chun Chih, or Dr. Julie Stierwalt at the School of 
Communication Science and Disorders, Florida State University. If you have any 
questions or concerns regarding this study and would like to talk to someone other than 
the researcher(s), you are encouraged to contact the FSU IRB at 2010 Levy Street, 
Research Building B, Suite 276, Tallahassee, FL 32306-2742, or 850-644-8633, or by 
email at humansubjects@magnet.fsu.edu. 
I understand that a copy of this consent form and group results will be sent to me 
at my request. I certify that I have read the preceding or that it has been read to me and 
that I understand its contents. My signature below means that I have freely agreed to 
participate in this study. 
Statement of Consent: 

I have read the above information. I have asked questions and have received answers. I 
consent to participate in the study. 
 
 
 
________________ _________________ 
Signature Date 
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APPENDIX B 

IRB APPROVAL 

APPROVAL MEMORANDUM 

 

Date: 1/28/2011 

 

To: Yu-Chun Chih 

 

Address: Regional Rehabilitation Center, Tallahassee, FL 32306-1200 

Dept.: COMMUNICATION DISORDERS 

 

From: Thomas L. Jacobson, Chair 

 

Re: Use of Human Subjects in Research 

Physiological correlates of word retrieval: Individuals with aphasia and healthy elderly 

 

The application that you submitted to this office in regard to the use of human subjects in the 

research proposal referenced above has been reviewed by the Human Subjects Committee at its 

meeting on 01/12/2011.  Your project was approved by the Committee. 

 

The Human Subjects Committee has not evaluated your proposal for scientific merit, except to 

weigh the risk to the human participants and the aspects of the proposal related to potential risk 

and benefit. This approval does not replace any departmental or other approvals, which may be 

required. 

 

If you submitted a proposed consent form with your application, the approved stamped consent 

form is attached to this approval notice.  Only the stamped version of the consent form may be 

used in recruiting research subjects. 

 

If the project has not been completed by 1/11/2012 you must request a renewal of approval for 

continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your 
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expiration date; however, it is your responsibility as the Principal Investigator to timely request 

renewal of your approval from the Committee. 

 

You are advised that any change in protocol for this project must be reviewed and approved by 

the Committee prior to implementation of the proposed change in the protocol.  A protocol 

change/amendment form is required to be submitted for approval by the Committee.  In addition, 

federal regulations require that the Principal Investigator promptly report, in writing any 

unanticipated problems or adverse events involving risks to research subjects or others. 

 

By copy of this memorandum, the Chair of your department and/or your major professor is 

reminded that he/she is responsible for being informed concerning research projects involving 

human subjects in the department, and should review protocols as often as needed to insure that 

the project is being conducted in compliance with our institution and with DHHS regulations. 

 

This institution has an Assurance on file with the Office for Human Research Protection. The 

Assurance Number is IRB00000446. 

 

Cc: Julie Stierwalt, Advisor 

HSC No. 2010.5415 
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APPENDIX C 

WORD LISTS: HIGH AND LOW FREQUENCY 

High Frequency Word Frequency 
Key 1488 
Apple 767 
Book 5207 
Pencil 621 
Clock 865 
Glasses 580 
Plant 3993 
Match 736 
Candy 572 
Ring 1148 
Camera 716 
Iron 2411 
Shirt 722 
Orange 688 
Hat 1387 
Bowl 656 
Scale 1041 
Belt 601 
Saw 9586 
Pen 558 
Watch 2773 
Speaker 732 
Leaf  675 
Rope 1107 
Globe 593 
Lamp 509 
Basket 756 
Knife 694 
Plate 1130 
Chain 935 
  

Low Frequency Word Frequency 
Cucumber 25 
Whisk 12 
Cherries 67 
Shorts 93 
Tambourine 9 
Calculator 59 
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Scarf 126 
Broom 185 
Stapler 4 
Tweezers 15 
Broccoli 27 
Thimble 33 
Vase 84 
Pill 100 
Bib 13 
Pliers 43 
Sandal 13 
Plunger 45 
Crayon 72 
Violin 136 
Spatula 23 
Tripod 29 
Toaster 85 
Boot 144 
Razor 65 
Binoculars 64 
Wrench 71 
Scissors 155 
Axe 80 
Hanger 36 
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