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Abstract

AphasiaBank is a shared, multimedia database for the study of communication in aphasia. This 

article describes a variety of discourse measurement tools and teaching resources available at 

the AphasiaBank website. The discourse measurement tools include main concept analysis, 

core lexicon checklists, correct information unit computation techniques, and other automated 

analyses using the CLAN program. These tools can be used to measure a variety of aspects of 

language production for assessment as well as treatment evaluation and clinical research purposes. 

Importantly, they are intended to help make the discourse analysis process more efficient and 

reliable. Teaching resources include an online tutorial on aphasia, videos of typical behaviors 

seen in aphasia, group treatment videos, classroom activities, tutorial screencasts, and conference 

posters. These resources can be used for a variety of clinical and educational purposes. The 

AphasiaBank website is part of the larger TalkBank project which provides many other shared 

databases and resources that are relevant to professionals interested in communication and 

communication disorders.
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In 2012, this journal published an article about AphasiaBank as a resource for clinicians.1 

The article gave a brief history and description of AphasiaBank, which is a shared, 

multimedia database for the study of communication in aphasia. It highlighted parts of 

the AphasiaBank database that would be most useful to clinicians and presented a new 

CLANa command, EVAL, designed for clinicians to take advantage of computer-based 

transcription and analysis tools for fast, reliable, and informative summaries of language 

samples. Here, we will focus on new, clinically relevant discourse measurement tools and 

teaching resources that have been added to the AphasiaBank website (https://aphasia.talk-

bank.org/) over the ensuing years. The new measurement tools include Main Concept (MC) 
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checklists,3–6 Core Lexicon Checklists,7,8 Correct Information Unit (CIU) computation,9 

the SCRIPT command for analyzing fixed scripts,10,11 a larger EVAL reference database, 

and advanced tools to compute measures from the Quantitative Production Analysis 

(QPA)12,13 and Northwestern Narrative Language Analysis (NNLA)14–16 systems. The 

teaching resources include an online aphasia tutorial, a set of videos highlighting examples 

of behaviors typically seen in the connected speech of people with aphasia (PWAs), group 

treatment videos, classroom activities, tutorial screencasts, and conference poster archives.

These AphasiaBank tools and resources can be particularly useful for speech-language 

pathologists (SLPs) who work in acute, subacute, and/or chronic treatment settings and 

engage in activities such as direct patient contact for assessment, treatment, reporting, and 

counseling; family education; staff training and supervision; interdisciplinary collaboration; 

clinical research projects; guest lectures; and professional outreach to the community. The 

focus on discourse, or connected speech, reflects its importance as the most meaningful, 

natural, ecologically valid, and available variety of communication. Yet, it can also be the 

most challenging to measure. We will present a range of measurement tools, some of which 

can be used without transcription and others that require transcription, to take advantage of 

efficient, reliable, comprehensive, and automated computer analysis programs. In addition, 

AphasiaBank educational resources can be used to refresh and retrain critical listening skills 

for lexical, syntactic, and pragmatic aspects of discourse that can inform all aspects of case 

management.

Bryant et al published results of a survey on clinical use of discourse analysis in aphasia 

assessment.17 Although all 123 respondents said they collect spoken discourse samples 

for analysis, only 15.5% said they used detailed transcription-based discourse analysis for 

diagnosis, 16.3% for goal setting, and 14.6% for outcome measurement. Other methods used 

more frequently for all purposes included judgment-based discourse analysis, standardized 

assessment tools, and functional assessment. Factors that affected the respondents’ decisions 

about how often to use linguistic discourse analysis included available time (the biggest 

factor by far), training, expertise, and resources. These results echo the findings of numerous 

other reports over too many years about real or perceived barriers to outcome assessment 

in our field.18–21 Bryant et al recommended greater collaboration between researchers and 

clinicians on the topic of discourse assessment, as well as discussing how computer software 

can support the process of linguistic discourse analysis. The tools and resources presented 

here are intended to help address these factors and recommendations.

The tools described below often refer to tasks that are components of the AphasiaBank 

discourse protocol, which is briefly summarized in Table 1. (See article by Forbes et 

al1 for more details.) All materials for elicitation of the protocol tasks are available 

at the AphasiaBank website in the section labeled Protocols; more information on all 

of the discourse measurement tools is available at the Discourse Analysis link (https://

aphasia.talkbank.org/discourse). Although some of the discourse analysis tools require 

transcription, which can be time-consuming, the use of automated, computer-based software 

makes the transcription process more efficient and reliable. For example, the CLAN editor 

allows for linking the media file to the transcript so that it is easy to replay individual 

utterances to maximize transcription accuracy. Also, CLAN transcription uses normal 
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English orthography (e.g., mother’s, poured, can’t), so there is no need for hand-coding 

of morphology (e.g., mother/z, pour/ed, can/’t). Once a session is transcribed, no further 

hand-coding (of parts-of-speech, morphology, etc.) or manual computation is needed. Those 

analyses can be done automatically, producing fast and accurate results. In the example 

below, the speaker’s utterance was transcribed as part of a larger transcript. Then, one 

CLAN command, MOR, automatically created a morphological tier (% mor) with lexical 

and morphological parsing directly below each speaker utterance. The accuracy of these tags 

is approximately 98% for normal adult speakers.

*PAR: he kicks the ball into the neighbor’s window.

%mor: pro:sub|he v|kick-3S det:art|the n|ball prep|into det:art|the adj|neighbor&dn-POSSn|

window.

DISCOURSE MEASUREMENT TOOLS

Main Concept Analysis (MCA).

A main concept (MC) is an utterance with a subject, one main verb, and an object (where 

appropriate). According to Nicholas and Brookshire, it may contain a subordinate clause 

but must only have one main verb.9 Using the large set of control participants from the 

AphasiaBank database, Richardson and Dalton created checklists of the essential content, 

or gist, for five discourse tasks in the Aphasia-Bank discourse protocol: Cinderella story 

(34 MCs), Sandwich task (10 MCs), Broken Window picture description (8 MCs), Refused 

Umbrella (10 MCs), and Cat Rescue9 (also called “Cat in the Tree” in some literature; 10 

MCs).5,6 These checklists contain MCs mentioned by at least 33% of 92 control participants. 

Special symbols are used to mark a subset of the MCs in each checklist, indicating those that 

were spoken by 50 and 66% of the respondents. These results have been used for evaluating 

the performance of large samples of controls (N = 145) and PWAs (N = 238)22 as well as a 

small sample (N = 17) of persons with primary progressive aphasia (see Dalton et al in this 

issue). Using a criterion of 60% or greater, Hameister and Nickels also created a list of MCs 

for the Cat Rescue task based on 50 control participants from the AphasiaBank database.3 

Though they used the same criterion as Richardson and Dalton,5,6 their final list of MCs 

involved some additional consensus decisions made by three individual raters. Their results 

also provide the order in which each MC was mentioned and the exact percentage of control 

participants who mentioned each one. These data from the control participants were used as 

a benchmark for evaluating the performance of 50 PWAs on the same task, though for this 

analysis the authors made some minor procedural changes (e.g., accepting both recognizable 

verbal and nonverbal responses, not utilizing the scoring system).

Without labor-intensive transcription of discourse samples, clinicians can use any of these 

five discourse tasks and MC checklists to get an objective measure of a PWA’s ability to 

provide “essential content,” as defined by responses to the same tasks from a normative 

sample. Scoring could be done live or, preferably, from a recording or simple orthographic 

transcription. In addition to an overall score for number of MCs mentioned, more detailed 

qualitative scoring can be done for accuracy and completeness yielding a composite score, 

as described in the articles. Dalton and Richardson showed that these MC checklists were 
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sensitive to differences between PWAs and controls, and reported on other MCA research 

demonstrating reliability in the scoring and test–retest properties.22 Hameister and Nickels 

reported that the PWAs produced fewer MCs than the controls and had greater variability in 

the order of MCs.3 The MC checklists and information about MC scoring are available at 

AphasiaBank’s Discourse Analysis link.

Core Lexicon.

Core lexicons are a way to capture how many of the most typical words used by a normative 

group for a particular task are used by a comparison group. In fact, this issue features 

several articles on the use of core lexicons and their application to aphasia, extending the 

scope of earlier work that examined the top 10 nouns and verbs in participants’ responses to 

the procedural discourse and Cinderella story telling tasks from the AphasiaBank discourse 

protocol (see articles by Dalton et al and Kim et al in this issue).23–27 Dalton and Richardson 

analyzed responses to the Broken Window picture description task from the AphasiaBank 

discourse protocol.7 They created a core lexicon (CoreLex) list of the 24 unique lemmas 

(word roots, such as “run” for “runs,” “running” and “ran”) used by at least 50% of the 

normative sample (92 control participants). When transcripts from 235 PWAs were analyzed 

to see how many of those 24 CoreLex words were used in their picture descriptions, results 

revealed significant differences between PWAs and controls as well as between all aphasia 

subtypes. CoreLex lists are also available for the Cat Rescue and Refused Umbrella tasks,7 

and will soon be available for the Cinderella story. Again, these materials can be found at the 

Discourse Analysis link on the AphasiaBank website.

CIU Computation.

The aforementioned article that examined SLPs’ use of discourse analysis for assessing 

PWAs reported that CIU analysis was by far the most frequently used (24.5% of 

respondents) of any analysis method defined in the research literature.17 CIU analysis 

measures the communicative informativeness and efficiency of connected speech based on 

a set of scoring rules.9 It has long been shown to have high test–retest reliability and to 

adequately reflect listeners’ perceptions of informative discourse in structured discourse 

tasks.28,29 CLAN software now includes an automated CIU command that computes number 

and proportion of CIUs as well as CIUs per minute. To do those computations, the language 

sample needs to be (1) transcribed in a CHAT file (or converted to a CHAT file from 

a text file or SALT transcript); (2) coded with “[e]” to exclude certain words from the 

CIU word count that cannot be excluded automatically (see the Appendix of Nicholas and 

Brookshire9); and (3) linked to the audio or video file if computation of efficiency measures 

(words/minute, CIUs/minute) is desired. While most of the CIU exclusion rules have been 

automated, a few still require hand coding. Specific rules about what is automatically 

excluded from total word and total CIU counts can be found in the CIU section of 

the Discourse Analysis webpage. Words followed by [e] will be ignored in the CIU 

computations as per the rules. If a string of words is to be excluded, that string must be 

enclosed in angle brackets and then followed by [e]. If a single word is to be excluded, angle 

brackets are not needed. Excluded words will NOT be ignored for the total word count, 

only the CIU word count. Here are some examples of coded lines of a Cookie Theft picture 

description in CHAT format with CIU exclusion markings.
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1. Exclusion of vague or nonspecific word:

*PAR: mother is drying one of those things [e].

2. Exclusion of qualifier for unambiguous information:

*PAR: <I think that> [e] boy give girl something [e].

3. Exclusion of incorrect information:

*PAR: the girl [e] is on the stool.

4. Exclusion of commentary on the task:

*PAR: <this is hard> [e].

CIU analysis with structured discourse tasks can be a valuable tool for aphasia assessment 

purposes as well as measurement of change over time. Automation of the majority of CIU 

computation is currently being implemented, leaving only a minimal amount of manual 

exclusion coding that will be necessary to add to the transcript. Once tested and completed, 

the details will be available at the AphasiaBank website’s Discourse Analysis page and in 

the CLAN manual.

SCRIPT.

The SCRIPT command was developed for analysis of fixed scripts used in assessment, 

treatment, or research. It has been used to evaluate the results of script training 

programs,10,11 and is currently being used to evaluate oral reading test performance. 

The analysis compares the participant’s performance to that of the model (therapy script, 

reading passage, etc.) and provides the following information in a spreadsheet: number and 

percent of correct words, number and percent of omitted words, number of added words, 

number of recognizable errors, number of unrecognizable errors, number of utterances 

with unintelligible content, and number of missing utterances. Recognizable errors such as 

“brella” for “umbrella” can be transcribed with target replacements, which in CHAT format 

would be brella [: umbrella]. Unrecognizable errors are words that did not have any obvious 

relation to the expected target word or would not be recognizable as such to an average 

listener. Those are transcribed with an error code next to them, indicating that the word 

was a neologism with an unknown target [* n:uk] or a semantic (real-word) error with an 

unknown target [* s:uk]. Unintelligible content is transcribed as xxx. The SCRIPT command 

also outputs a list of the omitted words, added words, and errors in a text file format. A 

transcription shortcut for this type of analysis with less severely impaired individuals is 

simply to use the model script transcript as a template and then modify it as needed for 

each participant or each time it is used. In other words, duplicate the model script, play 

the audio or video for the participant, and modify each line based on what the participant 

produced. This can be a useful way to compile data over time on a given speaker. It can 

also be an efficient way to compile group data on many individuals’ performance on a 

reading passage or other type of fixed script. Further information on the SCRIPT command 

can be found in the Analysis Commands section of the CLAN manual (https://talkbank.org/

manuals/CLAN.pdf).
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EVAL.

The EVAL command, described in detail in a previous issue of this journal by Forbes et al,1 

is an example of a CLAN command that creates a composite profile, in this case, with 34 

outcome measures relevant to aphasia (e.g., mean length of utterance [MLU] in words, type–

token ratio, words per minute, open/closed class word ratio, number or percentage of word 

errors, propositional idea density, number of verbs per utterance). The EVAL command has 

been used in numerous publications, theses, and conference presentations to analyze aspects 

of discourse in a variety of populations, such as aphasia, primary progressive aphasia, 

traumatic brain injury, and second language acquisition.30–38 The original publication about 

EVAL showed how to compare an individual’s pretherapy and posttherapy performance 

on a discourse task. However, another application of this EVAL command is to compare 

an individual’s performance on a particular discourse task (e.g., Cinderella story) to the 

performance of others with the same aphasia type or to individuals without aphasia. As 

can be seen in the CLAN dialog box in Fig. 1, the comparison options also include age 

ranges and gender. So, if an individual with a Western Aphasia Battery-Revised Aphasia 

Quotient (WAB-R AQ) of 93.0 and a WAB-R subtype of anomic aphasia is compared with 

the entire AphasiaBank database of PWAs with that type of aphasia, the results appear as 

illustrated in the Excel spreadsheet in Fig. 2. The output shows that the reference database 

includes 134 PWAs with anomic aphasia who did the Cinderella task. The asterisks in 

the spreadsheet indicate where the individual is 1 (*) or 2 (**) standard deviations above 

or below the mean of the reference database. For example, he was 2 standard deviations 

above the mean database value for total number of utterances (77 compared with 31.672) 

and 1 standard deviation above the mean database value for total number of word errors 

(26 compared with 9.007). The results for this variable as well as parts of speech can be 

computed as raw numbers (as was done here) or as percentages of total words (which is 

the command default). The SLP’s guide (https://talkbank.org/manuals/Clin-CLAN.pdf) and 

the tutorial screencasts (discussed later) provide step-by-step instructions on how to create 

transcripts and run the EVAL command. Support is also available from AphasiaBank for 

individual or small group training using computer screensharing options.

C-QPA and C-NNLA.

CLAN also includes single commands for more advanced automated grammatical analyses 

using the QPA and several sections of the NNLA systems.9,14–16 The C-QPA command 

produces an analysis worksheet with approximately 17 outcome measures for each sentence 

in the transcript and a summary worksheet with data from the sentence-by-sentence analysis 

worksheet plus the computations derived from all those numbers. The C-NNLA command 

currently computes approximately 50 measures, including general language measures (e.g., 

MLU, number of utterances, and number of words), lexical variables (e.g., number and 

percentage of nouns, verbs, and adjectives), morphological variables (e.g., number of regular 

and irregular past tense and plural forms), utterance level variables, and sentence-level 

variables. However, these analyses require more extensive CHAT transcriptions (e.g., with 

full error coding) and more extensive individualized evaluation than do any of the other 

discourse measurement tools discussed here. Because of this, they are less likely to be 

utilized by busy clinicians. Readers interested in learning more about these commands and 
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analyses can find information at the Aphasia-Bank webpage (Discourse Analysis link) and 

in the CLAN manuals.

TEACHING TOOLS AND RESOURCES: APHASIA, CLAN

Grand Rounds and Examples.b

These two links at the AphasiaBank webpage contain material that emphasizes discourse 

characteristics from a wide variety of individuals with aphasia. Grand Rounds is an 

online, guided tutorial on aphasia, focusing on how language differs across aphasia types 

and language tasks. Types of aphasia covered in the Grand Rounds include anomic, 

Broca, conduction, global, transcortical motor, transcortical sensory, and Wernicke. Tasks 

highlighted in the video segments include stroke stories, free speech, naming tasks, 

Cinderella story narratives, picture descriptions, repetition tasks, and procedural discourse. 

The Grand Rounds text has short case histories and discussion questions built around 40 

video segments from dozens of PWAs. Additional “Treatment Focus” questions stimulate 

thinking and discussions about ways to approach intervention to improve communication 

for each individual case presentation. In addition to its obvious applicability for graduate 

classes on aphasia, this resource could be used in the clinic to refresh one’s own skills in 

aphasia assessment and treatment, to facilitate orientation and training with volunteers or 

newer SLPs, and to help increase awareness about aphasia for colleagues in related health 

care professions. Current AphasiaBank members also use the aphasia videos with aphasia 

support groups.

The Examples link provides very short video clips of common features from the connected 

speech of PWA at the word level, sentence level, and discourse level. The page is organized 

by features (e.g., phonemic paraphasia, circumlocution, agrammatism, empty speech), with 

a description and several links to video examples of the feature. Each video link includes 

captions and basic information about the individual (e.g., WAB-R AQ, aphasia type). Again 

this resource can be used in classrooms and other educational settings as well as within 

clinical settings for review and training purposes.

Classroom Activities.

This link downloads a Word file with ideas and exercises for clinical assessment and 

treatment planning, measuring different aspects of discourse (e.g., CIUs, MLU), using 

the EVAL command described earlier, coding speech errors (e.g., phonemic paraphasias, 

semantic paraphasias) and other behaviors (e.g., MCs), and comparing across aphasia types 

as well as across other disorders (e.g., right hemisphere disorder). Several of these exercises 

have been contributed by AphasiaBank members, and we appreciate and encourage this type 

of resource sharing. Once again, these activities can be used for individual or group study 

and practice purposes.

bThese resources are password protected. Licensed SLPs, educators, and researchers who would like access can send an email request 
to Brian MacWhinney (macw@cmu.edu) with contact information, affiliation, and a brief general statement about how they envision 
using the resources.
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Group Treatment Videos.

A large collection of aphasia group treatment videos from six different sites in North 

America is available from a link at the Database section of the website. Clicking on 

the Group Treatment link will open a page with an index to the videos organized by 

contributors. From there, clicking on the corpus name (e.g., BU) will open a page with 

more information about the contributors and the videos. From any corpus page, clicking on 

the Browsable Database link will open a page with simple instructions on how to see and 

hear videos. A directory of the videos will appear in the top left corner of the page in the 

Browsable Database. To watch, just click on the video of interest (e.g., 6_25_Starbucks.cha 

in the BU corpus) and then press the play arrow on the video that appears in the lower left 

corner. The video can be controlled from that player and can be made full screen by clicking 

the farthest right icon (with four diagonally oriented arrows) next to the volume control. 

These group treatment videos could be used for a variety of educational and research 

purposes in classrooms and clinics. Though these videos are not transcribed, they provide a 

range of material on group treatment approaches for PWA of different abilities. They also 

demonstrate the enjoyment that participants have engaging in this type of activity. This is an 

area ripe for more attention in clinical education and research.

Tutorial Screencasts.

Over 40 screen-casts—https://talkbank.org/screencasts/—provide short tutorials on how to 

do many different CLAN functions including using the Browsable Database to watch 

videos, starting a CHAT transcript from scratch, time-linking a transcript to the media file, 

converting a text file to a CHAT transcript, and running a variety of CLAN commands 

(e.g., EVAL). These screencasts can be used by clinicians and students at any level (e.g., 

undergraduate, graduate) and in any area of study in the field (e.g., fluency, child language) 

to facilitate the use of reliable and efficient automated linguistic analysis tools for discourse. 

They were designed as an adjunct to the more in-depth, written manuals available at the 

main TalkBank webpage (https://talkbank.org/).

Posters.

A final resource to highlight is a collection of 69 (as of August 2019) posters that were 

based on AphasiaBank data and presented at a variety of conferences. Clicking on the 

Posters link at the AphasiaBank website opens a page listing the poster titles and authors by 

conference and year. Clicking on the link in the Authors column opens the actual poster that 

was presented. These materials provide information that is otherwise unavailable for people 

who did not attend those conferences or missed seeing those particular posters. Additionally, 

the posters can stimulate ideas for research questions to be asked and investigated in 

classroom and clinic settings.

In summary, the information provided here highlights the newest materials that are likely to 

be most relevant and useful for clinicians, clinical researchers, and clinical educators who 

may not yet be very familiar with all these resources. It is by no means a comprehensive 

review of all the materials available at the AphasiaBank website. Interested readers are 

encouraged to browse the website and request membership (as explained earlier), if they 

want to request access to password protected links. AphasiaBank is part of the larger 
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TalkBank project (https://talkbank.org/) that includes similar data collections of relevance 

to SLPs in FluencyBank, RHDBank, TBIBank, ASDBank, DementiaBank, and PhonBank. 

Readers are encouraged to explore all of these resources available from the TalkBank 

Project.
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Learning Outcomes:

As a result of this activity, the reader will be able to (1) measure discourse in aphasia 

more efficiently and reliably using a variety of discourse analysis tools presented here; 

(2) compare the linguistic discourse performance of any given person with aphasia to 

that of a large reference database of people with and without aphasia; and (3) use 

AphasiaBank’s educational resources for training and counseling purposes in classrooms 

and clinical settings.
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Figure 1. 
EVAL dialog box.
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Figure 2. 
EVAL spreadsheet output.
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Table 1

AphasiaBank Standard Discourse Protocol*

Free speech Stroke story and coping Important event

Picture description Broken window Refused umbrella Cat rescue (also called “cat in the tree”)9

Story narrative Cinderella

Procedural Peanut butter and jelly sandwich

*
Protocol script and stimuli are available at: https://aphasia.talkbank.org/protocol/.
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