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The Boston Naming Test (BNT; Kaplan, Goodglass, &Weintraub, 1983) is the most 

commonly used test to assess anomia in aphasia.  However, the BNT was standardized on data 

from individuals with dementia, a neurodegenerative disorder, and not on individuals with 

aphasia.  The semantic impairment researched in these two populations result in diverse language 

deficits.  Thus, how can the BNT, which was only standardized on individuals with storage 

impairments, be an appropriate assessment battery for an access impaired population? The 

purpose of the current study is to further elucidate the effect of cueing on the naming abilities of 

individuals with aphasia.  We raise two questions, 1) Can the hypothesized hierarchical structure 

of the rating scale be empirically validated, and 2) How well is the instrument able to 

differentiate individuals with aphasia?  Item level analysis was applied to the BNT 4-point rating 

scale scoring system (incorrect, correct with phonemic cue, correct with semantic cue, 

spontaneously correct) using data from 100 individuals with aphasia.  Results show semantic 

cues only facilitated word retrieval in less >1% of individuals in this study.  Based on the 

infrequent use of semantic cues we investigated an additional analysis with a 3-point collapsed 

scale (incorrect, correct with phonemic cue, spontaneously correct).  Results indicate semantic 

cues may not be essential for individuals with aphasia, as the underlying mechanisms of word 
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retrieval deficits are not a result of degraded semantic memory, but impairment in the ability to 

access word form.
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CHAPTER 1 
INTRODUCTION 

Each year 80,000 people acquire aphasia, a common language disorder occurring after 

left-hemisphere cerebral vascular attacks (CVA); currently 1 million people in the U.S. are living 

with aphasia (National Institute on Deafness and other Communication Disorders).  It is 

frequently a chronic disorder requiring long-term treatment that is rarely funded by insurance for 

the extent of the patient’s needs.  In order to effectively treat individuals with aphasia 

professionals require appropriate and effective assessment tools.  

The most frequent symptom of aphasia is anomia, a language impairment characterized 

by an inability to name objects, concepts, and people.  Anomia can occur in response to stimulus 

presentation or in spontaneous speech.  Naming tasks have the ability to reveal word retrieval or 

phonological encoding deficits beyond what is evident in conversational speech.  Unlike other 

tasks used to assess language impairments, the visual input of picture-naming tasks do not 

provide sufficient sublexical cues to activate the phonology of the targeted word (Dell, Schwartz, 

Martin, Saffran, & Gagnon, 1997).  Currently, the Boston Naming Test (BNT; Kaplan, 

Goodglass, &Weintraub, 1983), the focus of this study, is the most commonly used test to assess 

anomia in aphasia and utilizes picture naming to activate networks involved in lexical semantic 

retrieval.  The BNT consists of 60 black and white line drawings of objects ranging in frequency 

based on the occurrence of the corresponding word in print.  Items are presented in order from 

easiest to hardest; that is most frequent to least frequent.   

Administration of the Boston Naming Test 

In the administration of the BNT, a cueing hierarchy is implemented to help participants 

evoke the correct response to the picture item.  If the participant is unable to spontaneously 

produce a correct response within a 20 second time frame he is provided with a stimulus or 
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semantic cue to help relieve any ‘misperception’ the participant may have concerning the picture.  

For example, if the picture is of a bed but the participant does not produce the correct response or 

states that he does not know the pictured item a semantic cue, such as “a piece of furniture”, 

would be provided.  If a semantic cue does not evoke the correct response the participant is 

provided with a phonemic cue (i.e. /b/ for bed).  Phonemic cues assist the individual by 

providing the opening/initial sound of the target word.  The authors believe this cue has potential 

to provide some evidence as to the existence of residual phonologic knowledge and the 

subsequent activation of the word in the lexicon.  Lastly, if the participant is still unable to 

produce the correct response after both the phonemic cue and semantic cue are provided then it is 

assumed there is no ability to access the lexical item or no representation of the lexical item in 

the lexicon.  In this instance, the response is marked incorrect.  The BNT provides a composite 

score.  In particular, the evaluator must combine the total number of items produce correctly 

without a cue and the number of items produced correctly following a stimulus cue.  Participants 

do not receive credit for the number of items correct following a phonemic cue.  The cue is 

simply implemented to provide a possibility of success, relieve the individual of frustration or 

failure, and help differentiate among the different ability levels of the ‘aphasic’ patient.  The 

BNT is particularly useful in the detection of relatively mild word-retrieval impairments, such as 

those found in cases of dementia (Kaplan, Goodglass, Weintraub, 1983).   

Underlying Nature of Anomia in Aphasia 

Although this test is frequently used to assess anomia in aphasia it has some limitations.  

One limitation being that it was standardized using data from neurologically healthy individuals 

and individuals with dementia, a neurodegenerative disorder.  Interestingly enough, despite the 

frequent use with individuals with aphasia, the BNT was never standardized on data from 

individuals with aphasia.  The degree to which this 60-item test can be applied to individuals 
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with aphasia is questionable given the differences in underlying mechanism of anomia for these 

populations: impaired access versus degradation of the semantic system (del Toro, Submitted). 

Anomia in aphasia is described as a deficit of word retrieval, resulting from the temporary 

unavailability of stored representations in the brain.  The process of word retrieval has been 

extensively modeled in aphasia (Dell, 1986; Levelt, 1999; Garrett, 1984; Tyler, 2001).  Dell et al. 

(1997) simply describes the process of picture naming as a transition of a visual stimulus into a 

conceptual representation, then into a lemma, which is the retrieval of the name of the picture, 

and lastly into the phonological representation or the articulation of that name.  In 1997 Dell et 

al., proposed a two-step theory of lexical retrieval developed with information obtained from the 

results of non-impaired human error studies on picture naming.  The first step, lemma access, 

starts with conceptual representations, which then leads to the activation of lemmas, the semantic 

and grammatical information pertaining to the targeted word.  Step two, phonological access, 

consists of mapping from the lemma stage to the phonological word form.  Lemmas are referred 

to as the intermediate layer of this two-step process, which allows for feedforward and feedback 

connections. The lexicon is described as consisting of three layers, a semantic, a word, and a 

phonemic layer.  The semantic layer houses units that are connected to word nodes, which are 

connected to phoneme nodes.  All connections are two-way connections; at each level a 

representation of the message to be spoken is formed.  Information can be spread from semantic 

to word to phoneme units, and from phoneme to word to semantic units.  As semantic nodes 

decay, phonemic units may activate and will then send activation back up to the word level.  The 

most highly activated word, that matches the appropriate syntactic category, will be chosen.  

Speech errors known as semantic paraphasias can occur at this stage of lexical retrieval.  This 

error of word meaning is characterized by an involuntary substitution of a word that is 
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semantically related to the targeted word (Lambon Ralph, Moriarty, & Sage, 2002; Dell, 

Schwartz, Martin, Saffran, & Gagnon, 1997).  A semantic cue can be provided to help assist in 

retrieval of the correct word from the lexicon by providing cues to the meaning of the word.  The 

chosen word will then be put into syntactic frames with categorized slots that define 

acceptability.  Next, meaning to form mapping begins.  The most highly activated phoneme 

nodes are chosen and put into slots in a phonological frame, which is characterized by word 

structure, such as consonant vowel consonant (CVC) pattern, stress pattern, and number of 

syllables.  Speech errors occurring at the phonological level, known as a phonemic paraphasia or 

sound error, results from defected encoding for the articulation of the phonological 

representation of the lemma (Dell et al., 1997).  Phonemic cues can be given to help simplify the 

selection process of the correct word form.  Semantic and phonemic paraphasias can also occur 

together on the same word; these errors are referred to as mixed paraphasias.   

Anomia in Aphasia versus Semantic Dementia 

As reported earlier, the BNT was standardized on individuals with semantic dementia.  

Taking into consideration the normal process of lexical retrieval, a breakdown in this process is 

thought about differently depending upon the effected population or underlying neural 

mechanisms subserving word retrieval.  Researchers have intensely investigated the differences 

between language-impairments caused by stroke aphasia verses those caused by cortical 

degeneration (Gotts & Plaut, 2002; Jefferies & Lambon Ralph, 2006; Naduea & Rothi, 2000; 

Patterson, Nestor, & Rogers, 2007; Warrington & Cipolotti, 1996; Warrtington & McCarthy, 

1983).  In both aphasia and semantic dementia semantic memory is impaired; however, these 

contrasting findings between the two populations have led some researchers to believe that there 

are two distinct forms of semantic impairment, one resulting from damage to semantic access 

processes and the other resulting from damage directly to semantic representations, respectively 
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(Gotts &Plaut, 2002).  Impairments in naming ability for aphasia occur from deregulated 

semantic control and can result in an inability to successfully recover the phonological 

descriptions of words from their lemmas, and/or lemmas from their semantic descriptions 

(Nadeau et al., 2000).  In contrast, storage impairments resulting from cortical degeneration, such 

as semantic dementia, are defined as a stable loss of word knowledge caused by the degradation 

of semantic representations (Warrington & Cipolotti, 1996).  This continuous deterioration found 

in dementia typically affects processing across selective domains, which may result in 

dysfunction of the semantic system or disconnection of the semantic system from the other 

language-processing mechanisms (Hodges, Patterson, Oxbury, & Funnell, 1992). Semantic 

dementia is not only a language deficit, but includes a continuous loss of semantic memory, 

which corresponds to general knowledge of objects, word meanings, facts, and people (Patterson, 

Nestor, & Rogers, 2007).  It allows us to comprehend a multitude of different stimuli and express 

knowledge in a wide variety of domains (Jefferies & Lambon Ralth, 2006). Individuals with 

semantic dementia show increasing impairments of word retrieval, auditory and reading 

comprehension, and nonverbal semantic processing.  However, abilities such as phonology and 

syntax remain intact, unlike those found in access impaired individuals.   

In their 1996 experimental paper Warrington and Cipolotti investigated characteristics that 

have been shown to distinguish between access and storage deficits, such as presentation rate, 

consistency, frequency, and semantic relatedness.  Comparative results obtained from individuals 

with aphasia and individuals with Pick’s disease, a neurodegenerative disorder, showed a 

significant relationship between access disorders and the effects of presentation rate and 

semantic relatedness.  Storage disorders, however, were found to be affected by frequency and 

yield consistent results, regardless of modality.  In a similar study, storage disorders were 
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associated with strong frequency effects, highly consistent performance, and no impact of 

cueing, whereas access deficits were found to produce no frequency effects, inconsistent 

responses, and strong effects of cueing (Jefferies and Lambon Ralph, 2006).  Jefferies and 

Lambon Ralph (2006) propose that semantic cognition is supported by two interacting principal 

components: 1) a set of amodal representations, which progressively degrade in semantic 

dementia, and 2) a set of executive processes that help to direct and control semantic activation 

in a task-appropriate fashion, which are affected in stroke aphasic patients.  These authors 

support the refractory hypothesis to explain why individuals with aphasia have difficulty 

accessing semantic knowledge.  Cipolotti and Warrington (1995) define refractoriness as 

temporary or even sporadic impairment, which delays the return, following activation, of a set of 

representations that underpin a word, to a ‘ready’ state.   In other words, language deficits 

resulting from aphasia are not the result of lost knowledge like those found in semantic dementia, 

but a temporary delay of access.  The authors found individuals with semantic dementia to be 

highly consistent when the same items were probed by different tasks, reinforcing the claim that 

storage impairments in semantic dementia result from degraded amodal semantic 

representations.  However, this consistency may not be found in access-impaired individuals as 

their impairment is caused by a loss of semantic control due to impaired executive processes, 

rather than a loss of core amodal semantic knowledge.  An access deficit is believed to be 

multimodal because all tasks, regardless of modality, require semantic control. Thus, if the 

semantic impairment for these two populations result in such diverse language deficits how can 

the BNT, which was only standardized on individuals with a storage impairment, be an 

appropriate assessment battery for an access impaired population?  
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Purpose of Study 

The purpose of the current study is to further elucidate the effect of cueing on the naming 

abilities of individuals with aphasia.  We raise two questions,  

1. Can the hypothesized hierarchical structure of the rating scale be empirically validated? 
 

2. How well is the test able to differentiate individuals with aphasia? 
 

We predict that the hypothesized hierarchical structure does not confirm the actual 

hierarchy because of the population of which the BNT was originally standardized.  We believe 

that semantic cues are not effective in helping to produce a desired result, unlike phonemic cues.  

Therefore, the hypothesized hierarchy (incorrect, phonemic cue, semantic cue, spontaneously 

correct) may not be supported by our data, which was collected from  individuals with aphasia.  

We predict that the cueing hierarchy will be able to differentiate individuals with aphasia in 

terms of severe, for those that produce incorrect responses when provided with cues, less 

severe/moderate, for those that can produce the correct response when given a phonemic cue, 

and mild/normal, for those that can spontaneously produce a correct response. 
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CHAPTER 2 
METHODS AND MATERIALS 

Participants 

Archival data were used for this study from the Veteran Affairs (VA) Brain 

Rehabilitation Research Center (BRRC) in Gainesville, Florida.  Individuals who suffered a left 

hemisphere cerebral vascular accident (CVA) were seen at the BRRC for evaluation to determine 

eligibility for rehabilitation studies (IRB # 457-1999).  The comprehensive BRRC evaluation 

included assessment by a behavioral neurologist, physical therapist and speech–language 

pathologist.  The speech and language evaluation included administration of the Western 

Aphasia Battery (WAB; Kertesz, 1982), BNT, non-standardized tests of agrammatism, 

aprosodia, alexia and agraphia.  All data were entered into an Access Database.   

For the present study, archival data from the BRRC was used to examine performance of 

100 individuals diagnosed with aphasia and 30 neurologically healthy adults on the BNT 

(Kaplan, Goodglass, & Weintraub, 1983).  All individuals with aphasia (63 males, 37 females) 

had a left-hemisphere cerebral vascular accident (CVA) at least 6 months prior to examination.  

A diagnosis of aphasia (WAB AQ <94.7) was based on the Western Aphasia Battery (WAB; 

Kertesz, 1982).  All 130 participants were right-handed, monolingual, English-speakers. 

Characteristics for the individuals with aphasia are displayed in Table A-1. 

Procedures (data analysis)  

All participants were given the full 60 -item BNT by a licensed speech-language 

pathologist following original directions for administration and scoring, including use of a 

semantic cue following 20 seconds of an incorrect or no response, then a phonemic cue after 

another 20 seconds of incorrect or no response.  Responses from 30 neurologically healthy 

controls and 100 individuals with aphasia were analyzed with the WINSTEPS Rasch analysis 
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computer program (Bond & Fox, 2001; Linacre, 2004, 1994).  Linacre (2002) recommends 

implementing eight essential criteria to optimize the rating scale category effectiveness, three of 

the eight essential criteria were implemented in the present study: 1) frequency of occurrence of 

each rating must be greater than 10 observations each, 2) average measures advance 

monotonically with category, and 3) acceptable outfit mean squares was defined as < to 2.0.   

Two separate analyses were conducted:  1) 4-point rating scale: 0 = incorrect, 1 = correct with 

phonemic cue, 2 = correct with semantic cue, 3 = spontaneously correct, and 2) 3-point rating 

scale, 0 = incorrect, correct with phonologic cue, 3 = spontaneously correct.  
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CHAPTER 3 
RESULTS 

Overview of Rash Analysis 

1A: Original Rating Scale Aphasia Group 

Unidimensionality  

Unidimensionality is determined by item fit statistics of Rasch model residuals.  Two items 

misfit based on Infit Mean Square (≥1.4)  (abacus, bed) and one item misfit based on Outfit 

Mean Square (≥ 2.0) ranges (beaver). 

Item difficulty 

The range of person ability & item difficulty is an indication of the difficulty of the test.  

The range of item difficulty and person ability for this form was -3 to 3 logits (Figure B-1).  

Participant ability and test difficulty 

One participant misfit according to Infit Mean Square criteria and three participants misfit 

according to Outfit Mean Square.  As shown in Figure B-1, the mean difficulty of the test and the 

mean ability of the participants are equal. 

Item hierarchy 

 Figure B-1 displays the items in the order of easiest to hardest (bottom to top) using the 

responses from our sample.  The original order of presentation is represented by the numbers 

adjacent to each item. Overall, the items generally maintained their hierarchy according to 

frequency (Figure B-1. shows the items ranging in frequency, item 1bed is the most frequent 

item followed by items 4 house, 19 pretzel, 23 volcano, 38 harp, 51 latch and 60 abacus, the least 

frequent item). Visual analysis of the hierarchy reveals several inconsistencies between the 

proposed hierarchy of lexical frequency and the resulting hierarchy using the responses of our 
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individual’s with aphasia (ex. Items 19 and 24 are placed higher/more difficult in the hierarchy 

than item 32 and 35).  

Floor/ceiling effects and item redundancy 

Analysis was completed on 92 of 100 participants with aphasia.  The Rasch program 

excluded eight participants because total scores were zero or one, resulting in insufficient data 

for the analysis.  There were no ceiling effects.  Some item redundancy was observed (ex. 

Seahorse, hammock, stethoscope, muzzle, and unicorn in Figure 1). 

Separation, ratio, and internal consistency 

Person separation is the measure of the spread of persons on the variable using a ratio of 

the person standard deviation and the average measurement error.  Based on the real RMSE, the 

person separation was 5.34.  Person separation is converted to strata, a measure of how many 

ability levels people are separated into by the test.  The calculated strata was 7.45, indicating the 

60-item BNT can divide people into approximately 8 ability levels.  Person and item reliability 

index are each .97. 

Essential criteria  

Results from the 4-point scale do not meet all three of the following essential criteria.   

Criteria 1: Frequency of occurrence of each rating must be greater than 10 

observations each.  The observed count presents the number of categories in each rating, i.e. 

rating “0”, incorrect, has a total 2013 categories or occurrences throughout the 60 item BNT for 

all (92) individuals.  When a category frequency is low the step calibration is inaccurate and 

possibly unstable.  Rating “2”, correct with semantic cue, does not have 10 observations in its 

category (occurred below 10% of the time).  In fact, semantic cues occurred least frequently of 

all ratings and encompassed only 1% of responses (Table A-2 and Figure B-3).  These findings 

are also displayed in the category probability rating scale (Figure B-3).  The probability curves 
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act as a close graphic depiction of rating scale observations; rating “2” never moves above 0 and 

therefore is insignificant.   

Criteria 2: Average measures advance monotonically with category.  The observed 

average measure of a rating scale should increase from negative to positive; in other words, 

higher measure combinations produce observations in higher categories and lower measure 

combinations produce observations in lower categories.  The average measure by category 

advances monotonically up the rating scale from least difficult to most difficult, i.e. category “0”, 

incorrect, corresponds to observed average measure -1.07, but category “3”, spontaneously 

correct, is the highest measure and corresponds to 1.02 (Table A-2).  

This same principal is also observed in the category probability rating scale (Figure B-3).  

As measures increase, or as individuals with incrementally higher measures are observed, each 

category of the scale is designed to most likely be chosen.  The model specifies that respondents 

with infinitely low (or high) measures must be observed in the lowest (or highest) categories 

(Lincare, 2002).  For example, for a person of relatively low ability (left), the highest probability 

rating is a “0” which is incorrect with all cues; the next most probable rating is a “1” which is 

correct with phonemic cues and the least probable response is “3” which is spontaneously correct 

or “2” which is correct with semantic cues.  

Criteria 3: Acceptable outfit mean squares was defined as < to 2.0. Outfit mean-

squares is the observed variance over the expected variance; it is ideally a ratio of 1 and must be 

below 2.0.  Values greater than 2.0 suggest that there is more unexplained randomness or noise 

than explained noise, which indicates that there is more misinformation than information in the 

observation (Linacre, 2002).  Outfit Mean Squares for this rating scale are all below 2.0, 

indicating the categories have been used in expected contexts.   
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1B: New Condensed Rating Scale (3-point scale) 

Based on the significantly infrequent occurrence of semantic cues, an additional analysis 

was conducted on a 3-point scale: incorrect, correct with phonemic cue, spontaneously correct.  

Rating “2”, semantic cues, of the 4-point scale only occurred in 1% of responses.  Linacre (2002) 

suggests rarely observed categories be combined with adjacent categories or their data be 

omitted.  Therefore, rating “2” was combined with an adjacent category, rating “1”, phonemic 

cues, to obtain a regular frequency distribution in the resulting 3-point scale (Table A-2).  

All remaining analyses are based on the 3-point rating scale. In the 3-point scale all three 

essential criteria were met (Table A-3): 1) frequency of occurrence is greater than 10 

observations in each category, 2) observed average measures advanced monotonically with 

category, and 3) Outfit Mean Squares are less than 2.0.  Upon the removal of rating “2” no 

significant changes in the category probability rating scale occurred (Figure B-4). 

Unidimensionality 

The revised 3-point scale showed that no items misfit according to Infit Mean Square 

statistics and only one item misfit based on Outfit Mean Square statistics.  

Item difficulty  

No significant change in item difficulty was observed (Figure B-3).   

Participant ability and item difficulty 

The mean difficulty of the test and mean ability of the participants remained the same. 

Item hierarchy, floor/ceiling effects and item redundancy  

Item hierarchy, floor/ceiling effects and item redundancy were unchanged with the new 3-

point scale (Figure B-3).   
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Separation, ratio, and internal consistency  

Based on the real RMSE, the person separation is 5.49, resulting with strata of 7.65.  Both 

the original and condensed rating scales are able to divide people into approximately 8 ability 

levels.  Results for person and item reliability were unchanged.  
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CHAPTER 4 
DISCUSSION 

The purpose of this study was to apply item level analysis on the 4-point rating scale and 

investigate the effects of cueing on the naming abilities of 100 individuals with aphasia.  Our 

results show 1) the hypothesized hierarchical structure of the rating scale is not empirically 

validated, and 2) the test is sensitive enough to differentiate individuals with aphasia into eight 

ability levels.  

Question 1: Can the Hypothesized Hierarchical Structure of the Rating Scale be 
Empirically Validated? 

In this investigation the hypothesized hierarchical structure of the rating scale is not 

empirically validated.  According to the 4-point rating scale semantic cues are insignificant; 

frequency of occurrence is less than 1% (Table A-2 and Figure B-2).  This finding is not 

surprising however, taking into account the underlying nature of word retrieval impairment in 

individuals with aphasia.  While evidence for naming impairment in semantic dementia is largely 

due to a deficit in semantic knowledge, the naming impairment in aphasia is attributed to 

inadequate access to the word form.  Thus, the participant maintains the conceptual knowledge 

but has an impaired ability to access the word without additional information, such as those 

given in cues (Jefferies & Lambon Ralph, 2006).  Accordingly, it makes sense that in this group 

of aphasics semantic cues are not sufficient to activate the stimulus item because semantic 

knowledge is intact; it is semantic control that is impaired, resulting in an inability to consistently 

retrieve the correct representation of the word.   

Category Probability  

In the creation of the 3-point scale, ratings “2” and “1” are combined to obtain regular 

distribution of responses, thus optimizing the rating scale category effectiveness.  However, no 

significant change is observed in the category probability rating scale upon the removal of rating 
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“2” (Figure B-4), thus illustrating that semantic cues are inconsequential for this population. 

Results from the 3-point rating scale lend further support for the idea that semantic cues are not 

necessary or informative with administration of this test to patients with aphasia.   

Supporting Studies 

In their 1996 paper Warrington and Cipolotti presented data from four patients with Pick’s 

disease and two patients with global aphasia, which confirmed differences in the semantic 

deficits of these patients based on storage and access.  Six years later Jefferies and Lambon 

Ralph (2006) further investigated the differential effects of access and storage deficits in patients 

with aphasia and semantic dementia, respectively.  Jefferies and Lambon Ralph (2006) employed 

a case-series design and compared aphasia patients to semantic dementia patients on a common 

battery of both verbal and non-verbal semantic tests, including naming tasks.  The effect of 

phonemic cues on picture naming was assessed using the Boston Naming Test.  Participants 

were asked to name the 60 test items and were provided with a phonemic cue for pictures they 

could not name.  Results showed that the effect of cueing on picture naming did not allow 

individuals with semantic dementia to produce object names that they could not recall 

spontaneously; however, all of the stroke aphasia patients showed significant improvement with 

phonemic cueing.   

Phonemic cues positively influence the naming abilities of individuals with aphasia 

because phonemic cues allow for external support, which reduces the need of self-generated 

semantic control, which is impaired in individuals with aphasia, to complete the task.  In 

contrast, the naming abilities of individuals with semantic dementia will not be influenced by 

phonemic cues because the semantic representation of the word has deteriorated. 
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Question 2: How well is the Instrument Able to Differentiate Individuals with Aphasia? 

Our results show both the original hierarchy and condensed rating scales are dividing 

people into nearly 8 ability levels. This number is much higher than what we predicted of the 

BNT. This finding informs us that the test is extremely sensitive.  It is not surprising that both 

rating scales are dividing into approximately the same number of strata when considering 

semantic cues were only used by 1% of the participants; thus combining rating “2” with rating 

“1” did not affect the sensitivity of the test, proving the new 3-point scale to be just as sensitive 

and more appropriate for an access-impaired population.  

Clinical Implications: What Do These Three Points Tell Us? 

The new condensed 3-point scale provides the evaluator with information about the 

aphasic individual’s word retrieval ability.  If the individual is able to spontaneously provide the 

correct name to the presented picture it is assumed adequate access is available for word 

retrieval.  If the individual requires a phonemic cue to correctly produce the targeted word, 

access to the word appears to be available, suggesting that phonological representations are 

preserved and semantic abilities are intact (Robson, Marshall, Pring, & Chiat, 1998).  However, 

access is weakened as a result of reduced semantic control and assistance is required for 

successful word retrieval.  Phonemic cues help to reduce the need of self-generated semantic 

control during word retrieval tasks by providing external support (Jefferies & Lambon Ralph, 

2006).  This deficit in semantic control can result in an inability to successfully access the 

phonological word form from its semantic descriptions.  If the participant is unable to produce 

the correct response after a phonemic cue is provided it is assumed the deficit in semantic control 

is too great an impairment, and even with the help of phonemic cues access is insufficient and 

unable to retrieve the lexical item.  
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The information collected through administration of the 3-point scale may be helpful to the 

clinician in the construction of treatments.  A positive response to phonological cues suggests 

that therapy should work at the phonological level to improve word retrieval abilities (Robson et 

al., 1998).  In their single-case investigation of phonological naming therapy Robson et al. 

(1998), found a significant relationship between successful affects of phonemic cueing on picture 

naming tasks and therapy targeted at the phonological level, for patient G.F.  Results show that 

phonological therapy caused significant improvements in naming, which generalized to untreated 

items and were even maintained at follow up.  The results of G.F.’s phonological therapy are 

consistent with the theoretical interpretation of her naming deficit.  Based on the successful 

result of phonemic cues, it is hypothesized that access to the lexical item is available, although 

impaired, and requires assistance to reduce the need of self-generated semantic control.   
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APPENDIX A 
TABLES 

Table A-1. Participant demographics 
Total 100 
Male 63 
Female 37 
 Averages (Std. Dev) 
Age (SD) 62.9  (+/- 12.5) 
Education (SD) 13.5 (+/- 3.1 ) 
Months post onset 42.9 (+/- 51.3) 
Western Aphasia Battery (AQ) 65.7 (+/- 25.2) 
Anomic 38 
Broca’s 26 
Conduction 13 
Unspecified 9 
Global 6 
Wernicke’s 4 
TCM/TCS 4 
Boston Naming Test 26.1 (+\- 18.5); range = 0-59 

 

 

Table A-2. Summary of measured sets for 4-point scale 
Rating Observed 

Count (%) 
Observed 
Average 

Infit  
Mean-Square 

Outfit  
Mean-Square 

   0  (incorrect) 2013  (36) -1.07 .99 .96 
   1  (correct with phonemic cue) 940  (17) -.11 .98 .76 
   2  (correct with semantic cue) 55  (1) .33 .90 .49 
   3  (spontaneously correct) 2512  (46) 1.02 1.08 1.31 
 

 

Table  A-3. Summary of measured sets for 3-point scale 
Rating  Observed 

Count  (%) 
Observed 
Average 

Infit  
Mean-Square 

Outfit  
Mean-Square 

0  (incorrect)   2013  (36) -1.48 1.10 1.13 
1 (correct with phonemic cue)    995  (18) -.05 .89 .69 
3 (spontaneously correct)   2512  (46) 1.66 1.03 1.20 
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APPENDIX B 
FIGURES 

 
 More able persons/Difficult items 
    3           + 
                | 
                | 
             X  | 
                | 
                | 
               T| 
                | 
    2           + 
                | 
           XXX  | 
             X  | 
                |T 58PALETTE      59PROTRACTOR   60ABACUS 
            XX  | 
           XXX  | 
         XXXXX S|  55SPHYNX       56YOKE 
    1      XXX  + 
         XXXXX  |  50COMPASS 
         XXXXX  |S 47ACCORDION    51LATCH        57TRELLIS 
        XXXXXX  |  37ESCALATOR    43PYRAMID      54TONGS 
      XXXXXXXX  | 24SEAHORSE     39HAMMOCK      42STETHOSCOPE  44MUZZLE 45UNICORN            
                  49ASPARAGUS    52TRIPOD       53SCROLL 
                |  41PELICAN      48NOOSE 
         XXXXX  |  29BEAVER       31RHINOCEROS   40KNOCKER 
        XXXXXX  |  27GLOBE        30HARMONICA    34STILTS       35DOMINOES 
    0       XX M+M 13OCTOPUS      21RACQUET      28WREATH       33IGLOO 36CACTUS 
           XXX  |  19PRETZEL      23VOLCANO      38HARP 
          XXXX  |  11HELICOPTER   14MUSHROOM     16WHEELCHAIR   26CANOE 46FUNNEL 
          XXXX  |  18MASK         22SNAIL        25DART         32ACORN 
            XX  |  10TOOTHBRUSH   15HANGER 
            XX  | 
          XXXX  |S 17CAMEL        20BENCH        6SCISSORS 
           XXX  |  12BRROM 
   -1        X S+ 
             X  |  3PENCIL        5WHISTLE       8FLOWER 
                |  2TREE          7COMB          9SAW 
             X  |  4HOUSE 
           XXX  |T 
             X  | 
                |  1BED 
         XXXXX  | 
   -2           + 
             X T| 
             X  | 
                | 
                | 
                | 
                | 
                | 
   -3           + 
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   -4 XXXXXXXX  + 
  Less able persons/Easier item 

Figure B-1. Item map of the 60-item BNT using the original 4-point rating scale 
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        CATEGORY PROBABILITIES: MODES - Step measures at intersections 
P      ++--------------+--------------+--------------+--------------++ 
R  1.0 +                                                            3+ 
O      |                                                   333333333 | 
B      |000                                            3333          | 
A      |   000000                                   333              | 
B   .8 +         0000                             33                 + 
I      |             000                         3                   | 
L      |                00                     33                    | 
I      |                  000                 3                      | 
T   .6 +                     00             33                       + 
Y      |                       00          3                         | 
    .5 +                         0        3                          + 
O      |                          00     3                           | 
F   .4 +                            00 33                            + 
       |                              *                              | 
R      |                    111111111*1**                            | 
E      |               11111       33    **1                         | 
S   .2 +          11111          33        0*111                     + 
P      |    111111             33            00 111                  | 
O      |1111                333                000 11111             | 
N      |             3333333                      000000111111111    | 
S   .0 +*************22222222222222222222222222222222222*************+ 
E      ++--------------+--------------+--------------+--------------++ 
       -2             -1              0              1              2 
                       PERSON [MINUS]  ITEM MEASURE 
 
Figure B-2. Four-point rating scale category probabilities. For a person of relatively low ability 

(left), the highest probability rating is a “0” which is incorrect with all cues; the next 
most probable rating is a “1” which is correct with phonemic cues and the least 
probable response is “3” which is spontaneously correct or 2 (* means ratings 2 and 3 
have equal probability at this point) wish is correct with semantic cues.  According to 
this chart semantic cues “2” are not used and therefore are not significant.  For a 
person with high ability (right), the highest probability rating is a “3” spontaneously 
correct, next most probable is “1” correct with phonemic cue, and the least probable 
response is “0” incorrect with cues or “2” (* means ratings 0 and 2 have equal 
probability at this point). 
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More able persons/Difficult items 
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Figure B-3.Item map of the 60-item BNT sing the 3-point rating scale 
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        CATEGORY PROBABILITIES: MODES - Step measures at intersections 
P      ++--------------+--------------+--------------+--------------++ 
R  1.0 +                                                             + 
O      |                                                             | 
B      |                                                             | 
A      |00000                                                   33333| 
B   .8 +     0000                                           3333     + 
I      |         0000                                   3333         | 
L      |             00                               33             | 
I      |               000                         333               | 
T   .6 +                  00                     33                  + 
Y      |                    000               333                    | 
    .5 +                       00           33                       + 
O      |                         00       33                         | 
F   .4 +                           00   33                           + 
       |                             0*3                             | 
R      |                    11111111**1**11111111                    | 
E      |               11111     333     000     11111               | 
S   .2 +         111111       333           000       111111         + 
P      |   111111          333                 000          111111   | 
O      |111           33333                       00000           111| 
N      |    3333333333                                 0000000000    | 
S   .0 +3333                                                     0000+ 
E      ++--------------+--------------+--------------+--------------++ 
       -2             -1              0              1              2 
                       PERSON [MINUS]  ITEM MEASURE 
 
Figure B-4. Three-point rating scale category probabilities.  This second rating scale (3-pt rating 

scale) shows that for a person of relatively low ability, the highest probability rating 
is a “0” which is incorrect with all cues; the next most probable rating is a “1” which 
is correct with phonemic cues and the least probable response is “3” which is 
spontaneously correct.  Correct with semantic cues “2” no longer exist alone in this 
new 3-pt rating scale; it has been collapsed into the phonemic cues rating because use 
of semantic cues was not significant (1% < 10 categories).   
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