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Background: The Story Retell Procedure (SRP) (Doyle et al., 1998) is a well-described
method for eliciting connected language samples in persons with aphasia (PWA).
However, the stimuli and task demands of the SRP are fundamentally different from
commonly employed picture description, narrative, and procedural description tasks
reported in the aphasia literature. As such, the extent to which measures of linguistic
performance derived from the SRP may be associated with those obtained from picture
description, narrative, and procedural description tasks is unknown.
Aims: To assess the concurrent validity of linguistic performance measures obtained
from the SRP with those obtained from picture description, narrative, and procedural
description tasks by examining the correlations and the magnitude differences across the
linguistic variables among the elicitation tasks. Secondarily, we examined the relation-
ship of the percentage of information units per minute (%IU/Min) to other linguistic
variables within the SRP and across the other elicitation tasks.
Methods and Procedures: This study compared the SRP to six different, frequently used
sampling procedures (three sets of picture descriptions, one fairytale generation, one set
of narratives, and one set of procedural description tasks) from which the same five
verbal productivity, four information content, two grammatical, and two verbal
disruption measures were computed. Language samples were elicited from 20 PWA,
spanning the aphasia comprehension severity range. Tests of association and difference
were calculated for each measure between the SRP and the other sampling methods.
Outcomes & Results: Significant and strong associations were obtained between the SRP
and the other elicitation tasks for most linguistic measures. The SRP produced either no
significant or significantly greater instances of the dependent variable except for the
type–token ratio, which yielded a significantly lower value than the other sampling
procedures.
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Conclusions: The findings are interpreted as support for the concurrent validity of the
SRP and as evidence that a single form of the SRP will yield a language sample that is
generally equivalent in distribution to other sampling procedures, and one that is
generally greater in quantity to those typically used to assess connected spoken language
in PWA. Additionally, it was found that the %IU/Min metric predicted highly the
information content linguistic measures on the SRP as well as on the other elicitation
procedures. However, it did not predict well measures of verbal productivity,
grammaticality, or verbal disruptions.

Among the elicited and observed procedures used to describe, classify, diagnose,

measure change, quantify severity, and plan intervention for persons with aphasia

(PWA), the measurement of connected spoken language has become a stable and

valued procedure for many of these purposes. While being recognised as an

important component in the assessment process, the most valid, reliable, and

efficient methods for sampling connected spoken language have received relatively

little experimental attention from clinical and experimental aphasiologists. Among

the various methods used to elicit connected spoken language (e.g., picture

description, story generation, personal or procedural narratives, video narration,

etc.), the recently developed SRP derived from the stimuli used in the Discourse

Comprehension Test (DCT) (Brookshire & Nicholas, 1997) has proven valid,

reliable, and experimentally useful. Because the DCT was composed of 10 stories

(plus 2 practice stories) that were equated on a number of important discourse-level

linguistic variables—number of words, number of sentences, mean sentence length,

number of subordinate clauses, number of T-units, ratio of clauses to T-units,

listening difficulty, number of unfamiliar words, number of stated main ideas

(propositions), number of implied main ideas (propositions), number of stated

details, and the number of implied details—it has been used as a stimulus to elicit

connected spoken language samples from non-impaired individuals and from PWA.

In the SRP task, participants listen to each of the three predetermined stories

constituting one of four story forms derived from the DCT stories. Participants are

then instructed to retell each story in their own words, without picture support,

immediately following its presentation. Participants’ productions are subjected to

various forms of linguistic description and quantification.

To date, research on the SRP has validated four equivalent forms (three stories

each) based on linguistic variables (Doyle et al., 2000); investigated the value of

picture-supported comprehension and retelling (Doyle et al., 1998); established the

validity and reliability of the information unit scoring convention (McNeil, Doyle,

Fossett, Park, & Goda, 2001); evaluated the scoring sensitivity of the percent

information unit per minute efficiency measure (McNeil, Doyle, Park, Fossett, &

Brodsky, 2002); investigated the inter-rater reliability of the SRP (Hula, McNeil,

Doyle, Rubinsky, & Fossett, 2003); and investigated its auditory memory

requirements (Brodsky et al., 2003). The SRP has the measurement advantage of

having more specific predetermined targets for the retold stories than those in the

other elicitation procedures, thus increasing the accuracy of the connected sample

measurement. However, SRP performance reflects both comprehension and

production processing and may be conditioned by the verbal memory demands of

the task.

While the above-outlined psychometric properties of the test and of the scoring

methods for the SRP have been investigated, concurrent validation of this procedure
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with other established connected spoken language sampling procedures that do not

rely on comprehension or memorial factors has not. This study sought to compare

several aspects of the language generated from the SRP with other published

procedures for eliciting spoken language that do not rely on comprehension and

memory in PWA. These were composed of two frequently used picture descriptions

from published aphasia tests—the BDAE Cookie Theft picture (Goodglass, Kaplan,

& Barresi, 2001) and the WAB Picnic picture (Kertesz, 1982)—two story-like picture

descriptions (Cat in Tree and Birthday Party), and two sequenced picture

descriptions (The Argument and Directions). PWA described ‘‘what was happening’’

in each picture with the pictures presented throughout the description. Two

procedural description tasks (Tell me how you would go about doing dishes by hand

and Tell me how you would go about writing and sending a letter), two personal

narratives (Tell me what you do on Sundays and Tell me where you live), and the

Cinderella Story (Berndt, Wayland, Rochon, Saffran, & Schwartz, 2000) were

compared with the SRP.

The specific aims of the current study are: (a) to establish the equivalency of the

SRP and other elicitation tasks by analysing the correlations among the elicitation

tasks for each linguistic measure and differences in magnitude for the linguistic

measures among the tasks (see Appendix for linguistic measures); (b) to establish the

degree of association between the percent information units per minute (%IU/Min)

as a single overall SRP metric and the other linguistic measures; and (c) to establish

the associations between the %IU/Min from the SRP and the other linguistic

measures from the other elicitation tasks.

METHOD AND PROCEDURES

Selection criteria

A total of 20 pre-morbidly right-handed PWA met the following selection criteria:

pure tone hearing screening at 35 dB HL in at least one ear at 0.5, 1, 2, and 3 KHz;

20/40 or better visual acuity (with correction if necessary) measured with the reduced

Snellen chart; performance . 8.35 (greater than 1%ile) on the 55-item Revised Token

Test (RTT) (McNeil & Prescott, 1978); performance that yielded a ratio (the delayed

recall/immediate recall 6 100) greater than .70 on the delayed retell compared to the

initial retell on the Story Retelling Test of the Arizona Battery for Communication

Disorders in Dementia (ABCD) (Bayles & Tomoeda, 1993); and performance at or

above 7.83 (which equates to the 20th percentile on the 180-item PICA) for

individuals with left hemisphere damage on the ‘‘Two-Item’’ Shortened Porch Index

of Communicative Ability (SPICA) (DiSimoni, Keith, & Darley, 1980).

Participants

The participants were 8 male and 12 female native speakers of English with

demonstrated language performance consistent with the McNeil and Pratt (2001)

definition of aphasia as determined by their performance on the selection measures.

The participants had a mean age of 63 years and ranged from 43 to 82 years old

(SD 5 10), a mean of 14 years of education with a range from 11 to 23 years

(SD 5 3), and were an average of 7 months post onset with a range from 3 to 312

months (SD 5 78). The mean RTT overall percentile score was 56 and ranged from 2
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to 94 (SD 5 26 with two participants performing within the 1st decile; one at the 2nd

and 3rd deciles; three at the 4th, 5th, 6th, and 7th deciles and two at the 8th, 9th, and

10th deciles). The mean SPICA overall percentile score (estimated from the norms

from the full 180-item PICA; Porch, 1981) was 78 and ranged from 52 to 92

(SD 5 11). The mean ABCD immediate and delayed story retell ratio score was 1.02

and ranged from .75 to 1.33 (SD 5 0.14). Descriptive information for each

participant is summarised in Table 1.

Sampling methods

Connected language samples were elicited from the PWA using the six experimental

tasks described above and the SRP: one of the four forms of the SRP, the Cinderella

Story (Berndt et al., 2000), and the five different elicitation procedures (with two

samples of each) published by Nicholas and Brookshire (1993). SRP stories were

presented without picture support during presentation and retell. Participants were

instructed to listen to each of the three preselected stories that make up one form of

the SRP and then retell each story in their own words, as completely as possible,

immediately following its presentation. The Cinderella Story was presented from its

published booklet containing pictures from the ‘‘Cinderella’’ fairytale. After the

TABLE 1
Participant biographical data and descriptive performance measures

Participant Gender Age

Education

Level (Yrs.) aMPO

bRTT

Percentile

cEstimated

PICA OA

Percentile

dABCD

Ratio

1 F 52 18 74 68 80 1.00

2 F 66 11 63 3 52 1.33

3 F 75 12 61 22 58 1.00

4 F 63 12 73 45 81 1.13

5 F 49 14 30 50 69 .75

6 F 49 17 121 63 86 .82

7 M 82 13 312 40 85 1.11

8 M 43 14 66 51 85 1.00

9 M 55 16 96 82 88 1.00

10 F 72 14 24 50 89 1.00

11 M 61 14 30 77 79 .92

12 F 60 12 91 2 76 1.00

13 M 73 14 3 39 64 1.00

14 M 61 23 27 86 66 1.00

15 F 65 12 16 91 92 1.07

16 F 75 12 17 46 83 .86

17 M 65 12 191 72 81 1.00

18 F 72 16 20 63 88 1.33

19 M 64 12 192 94 91 1.00

20 F 61 14 8 67 72 1.00

Mean (12F;8M) 63.15 14.10 75.75 55.55 78.25 1.01

SD 10.07 2.90 77.81 26.20 11.31 .14

aMPO 5 Months Post Onset; bRTT 5 Revised Token Test (McNeil & Prescott, 1978); cPICA 5 Porch

Index of Communicative Ability (Porch, 1981); dABCD Ratio 5 Arizona Battery for Communication

Disorders of Dementia (Bayles & Tomoeda, 1993), determined by number of delayed recall items/number

of immediate recall items6 100.
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participant had finished looking at the pictures, and after the pictures were removed

from view, they were instructed to tell the story of Cinderella in their own words. The

Nicholas and Brookshire tasks are described above and involved picture descriptions

and two narrative tasks. Thus, sampling tasks were conducted according to their

respective published instructions, were administered in random order across

participants, and were audio-recorded for subsequent orthographic transcription

and analysis.

Dependent measures

Five measures of verbal productivity (number of utterances, number of words, number of

words per minute, mean length of utterance, and type–token ratio), four measures of

information content (percent of story propositions, number of correct information units,

percent of correct information units, number of correct information units per minute; and

percent of information units per minute for the SRP only), two measures of

grammaticality (number of conjunctions and percent of grammatically well-formed

sentences), and two measures of verbal disruptions (percent of mazes and number of

abandoned sentences) were computed for each elicitation procedure. The %IU/Min for

the SRP task was calculated because that efficiency measure has been found to be more

sensitive for detecting pathology than information units alone (McNeil et al., 2002).

Three speech-language pathology students trained in both language transcription

and SALT (Miller & Chapman, 1998) analysis transcribed, coded, and analysed the

recorded samples. Of the samples, 10% (data from two randomly selected PWA)

were re-transcribed by two of the three transcribers. From this, inter- and intra-
transcriber agreement was calculated for each of the language-sampling tasks and

each of the dependent measures. Both within-rater and between-rater scores

exceeded 90% point-to-point agreement for all dependent measures on each of the

elicitation procedures.

Each of the different sampling tasks (one form from the SRP, the Cinderella

Story, and the two samples from each of the five Nicholas and Brookshire elicitation

tasks) were analysed separately. An SRP form is composed of three individual

stories, and data from these stories were combined to compose the SRP form data.
Similarly, data from both samples of each of the five different Nicholas and

Brookshire elicitation procedures were combined. That is, the data were combined

from each of the two aphasia test pictures (the BDAE Cookie Theft picture and the

WAB Picnic picture), two sequenced picture descriptions (Argument and Directions),

two story-like picture descriptions (Cat in Tree and Birthday Party), two procedural

descriptions (Doing dishes by hand and Writing and Sending a Letter), and two

personal narratives (What you do on Sundays and Where you live), in order to

compare across task demands and to increase the corpus size for each procedure to a
level more comparable to the three-story SRP task.

Because Nicholas and Brookshire (1993) suggested that a stable and representa-

tive language sample might be derived by using a single task from each of the five

elicitation procedures (aphasia test picture description, story-like and sequenced

picture description, procedural descriptions, and personal narrative), the same

dependent measures were calculated with the data combined into two sets (Sets A

and B) of five stimuli each. Set A consisted of the BDAE Cookie Theft, Birthday

Party, Argument, What you do on Sundays, and Doing dishes by hand tasks. Set B
consisted of the WAB Picnic, Cat in Tree, Directions, Where you live, and Writing

CONCURRENT VALIDATION OF THE SRP 779

https://www.researchgate.net/publication/247441025_SALT_Systematic_Analysis_of_Language_Transcripts?el=1_x_8&enrichId=rgreq-b76eaa77-150e-44f4-acd8-6e0e9c031896&enrichSource=Y292ZXJQYWdlOzIzMjkxOTcyMTtBUzoxNDI4MjUzNjI1NjMwNzJAMTQxMTA2MzYyOTExOQ==
https://www.researchgate.net/publication/233377636_Increasing_the_sensitivity_of_the_Story_Retell_Procedure_for_the_discrimination_of_normal_elderly_subjects_from_persons_with_aphasia?el=1_x_8&enrichId=rgreq-b76eaa77-150e-44f4-acd8-6e0e9c031896&enrichSource=Y292ZXJQYWdlOzIzMjkxOTcyMTtBUzoxNDI4MjUzNjI1NjMwNzJAMTQxMTA2MzYyOTExOQ==
https://www.researchgate.net/publication/14710841_A_System_for_Quantifying_the_Informativeness_and_Efficiency_of_the_Connected_Speech_of_Adults_With_Aphasia?el=1_x_8&enrichId=rgreq-b76eaa77-150e-44f4-acd8-6e0e9c031896&enrichSource=Y292ZXJQYWdlOzIzMjkxOTcyMTtBUzoxNDI4MjUzNjI1NjMwNzJAMTQxMTA2MzYyOTExOQ==


D
ow

nl
oa

de
d 

B
y:

 [U
ni

ve
rs

ity
 o

f P
itt

sb
ur

gh
] A

t: 
20

:1
5 

4 
S

ep
te

m
be

r 2
00

7 

and Sending a Letter tasks. These data, from sets A and B, and A + B combined, were

then compared to the SRP, and the Cinderella Story.

Because the primary goal of the study was to establish the concurrent validity of

the SRP, it was compared to each of the other sampling procedures across each of

the linguistic measures. In order to determine the degree of association, Pearson

Product Moment correlation coefficients were calculated for each dependent

measure across each of the designated sampling procedures. In order to determine

if the magnitude of any differences that exist among sampling procedures could be

attributed to chance, a one-way repeated ANOVA, with Bonferroni adjustment for

post-hoc comparisons, was likewise calculated. The predetermined alpha level of

p ( .05 was adjusted for multiple comparisons and set at p ( .01 for all statistical

comparisons, and a criterion of .70 was established as a substantive and statistically

significant correlation between variables.

The linguistic variables of number of utterances, number of words, number of

conjunctions, and number of abandoned utterances were summed for both samples

(e.g. ‘‘what you do on Sundays’’ and ‘‘where you live’’) from each of the five

Nicholas and Brookshire tasks, and for the three SRP stories and the single

Cinderella Story. The remaining linguistic variables were averaged for each of the

Nicholas and Brookshire elicitation tasks, the SRP, and for the single production of

the Cinderella Story.

RESULTS

Correlations across linguistic variables between the SRP, Cinderella
Story, and each of the five Nicholas and Brookshire tasks

Correlation coefficients between the SRP and each of the other elicitation procedures,

for each of the 13 linguistic measures are summarised in Table 2. The SRP was

correlated positively (with one exception) and significantly with the other procedures

across the majority (80%; 61/77) of the 13 linguistic measures. Of these correlation

coefficients, 53% (41/77) reached the criterion of .70, accounting for approximately

50% of the variance between the two variables. The great majority (85%: 40/47) of the

correlations across the measures and elicitation procedures reached or exceeded the

.70 criterion for the number of words per minute (6 of 6 correlations), mean length

utterance (6/6), percent story propositions (3/5; story propositions were not calculated

for the personal narratives), percent correct information units (5/6), number of

correct information units per minute (5/6), percent grammatically well-formed

sentences (5/6), percent mazes (5/6), and number of aborted sentences (5/6).

Consistently lower correlation coefficients, with many non-significant, and few

(7%; 2/30) reaching the .70 criterion, were derived across the elicitation procedures for

the number of utterances (0/6), number of words (0/6), type–token-ratio (0/6), number

of correct information units (1/6), and number of conjunctions (1/6).

While the great majority of the correlation coefficients between the SRP and the

other elicitation procedures were significant (p ( .05) across the 13 linguistic

variables, the greatest number to reach the .70 criterion was found between the SRP

productions and those of the Cinderella Story and the story-like pictures (69% each).

The numbers of these correlations that reached criterion decreased from that of the

aphasia test picture descriptions (54%), to the sequenced picture descriptions (46%),

to the personal narratives (42%), and finally to the procedural descriptions (39%).

780 MCNEIL ET AL.
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Correlations across linguistic variables between SRP and aggregated
Nicholas and Brookshire tasks

Values from each linguistic variable for the SRP and those same summed linguistic

values from the five single tasks (one from each of the distinct procedures) derived

from the Nicholas and Brookshire procedures, were also correlated. As described

above, this yielded two forms of the procedure (Set A and B), as well as a

combination of the two. These correlation coefficients are summarised in Table 3. In

general, it can be seen that the same linguistic variables (number of utterances,

number of words, and number of correct information units) that did not meet the .70

correlation criterion for the tasks separated by unique elicitation task demands

(Figure 1) also did not meet this criterion when the tasks were combined. However,

correlation coefficients for the type–token-ratio and number of conjunctions were

substantively increased by this aggregation of tasks. The average correlation

coefficients for those variables that did meet the criterion were .86 for the aphasia

test picture descriptions, .81 for the sequenced picture descriptions, .80 for the story-

like picture descriptions, .82 for the procedural descriptions, .79 for the personal

narratives, 79 for set A, .81 for set B, and .80 for set A + B.

Correlations of the SRP %IU/Min metric with the SRP and the six other
elicitation procedures across linguistic variables

It can be seen from Table 4 that the number of words per minute, percent story

propositions, number correct information units, percent correct information units,

TABLE 2
Correlation coefficients (r) between the SRP and the other elicitation tasks across

all linguistic measures

Linguistic Measures CIND

BDAE/WAB

PICT.

SEQ.

PICT.

NOVEL

PICT. PROCED PERSONAL

Number of Utterances .30 .56* .19 .43 .25 .42

Number of Words .47* .46* .38 .62* .51* .62*

Number of Words per Minute .76* .82* .83* .80* .87* .85*

Mean Length Utterance .70* .81* .69* .80* .80* .86*

Type-Token Ratio .35 .33 .31 .41 .23 .37

Percent of Story Propositions .71* .69* .81* .82* .64* N/A

Number of Correct Information

Unit

.62* .58* .59* .71* .54* .44

Percent of Correct Information

Unit

.86* .88* .75* .83* .75* .41

Number of Correct Information

Unit per Minute

.81* .91* .69* .83* .82* .75*

Number of Conjunctions .70* 2.11 .63* .05 .52* .45*

Percent of Grammatical

Wellformedness

.76* .89* .84* .86* .68* .70*

Percent of Mazes .87* .93* .88* .89* .90* .58*

Number of Abandoned

Utterances

.81* .78* .78* .70* .47* .82*

Note. Correlation coefficients with an asterisk are statistically significant, p # .05. Shaded correlation

coefficients in bold font meet or exceed the predetermined .70 criteria for a substantively high correlation

coefficient.

CONCURRENT VALIDATION OF THE SRP 781
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and number correct information units per minute correlated positively, significantly,
and at criterion levels with the SRP %IU/Min metric. None of the other correlation

coefficients was statistically significant for the SRP. The correlation coefficients for

the number of words per minute also reached criterion for the aphasia test picture

TABLE 3
Correlation coefficients (r) between the SRP and all linguistic measures across elicitation

Sets A, B, and A+B

Linguistic Measures Set A Set B Set A+B

Number of Utterances .30 .57* .46*

Number of Words .53* .59* .57*

Number of Words per Minute .73* .83* .81*

Mean Length Utterance .84* .75* .78*

Type -Token Ratio .75* .85* .87*

Percent of Story Propositions .87* .80* .78*

Number of Correct Information Unit .63* .69* .67*

Percent of Correct Information Unit .83* .81* .83*

Number of Correct Information Unit per Minute .84* .92* .90*

Number of Conjunctions .76* .72* .77*

Percent of Grammatical Wellformedness .71* .74* .72*

Percent of Mazes .74* .84* .80*

Number of Abandoned Utterances .79* .79* .79*

Note. Correlation coefficients with an asterisk are statistically significant, p # .05. Shaded correlation

coefficients in bold font meet or exceed the predetermined .70 criteria for a substantively high correlation

coefficient.

Figure 1. Verbal productivity measures across elicitation procedures. *Significant mean differences

between the Story Retell Procedure (SRP) and the elicitation procedure.
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TABLE 4
Correlation coefficients (r) between the SRP %IU’s/Min and all linguistic measures across all elicitation tasks

Linguistic Measures SRP CIND BDAE/WAB PICT. SEQ. PICT. NOVEL PICT. PROCED PERSONAL

Number of Utterances .13 2.39 2.23 2.09 2.37 2.13 2.36

Number of Words 15 2.15 .20 .21 2.06 .14 2.13

Number of Words per

Minute

.81* .60* .72* .61* .69* .73* .73*

Mean Length Utterance .42 .40 .70* 67* .65* .60* .46*

Type-Token Ratio .15 .18 .33 .09 .14 .04 2.08

Percent of Story

Propositions

.72* .43 .61* .61* .51* .65* N/A

Number of Correct

Information Unit

.73* .39 .60* .49* .53* .32 .22

Percent of Correct

Information Unit

.70* .70* .76* .55* .71* .56* .50*

Number of Correct

Information Unit per

Minute

.93* .76* .87* .67* .78* .72* .63*

Number of

Conjunctions

.28 .06 .40 .42 .22 .49* .04

Percent of Grammatical

Wellformedness

.42 .42 .53* .48* .48* .65* .24

Percent of Mazes 2.39 2.54* 2.53* 2.48* 2.41 2.50* 2.49*

Number of Abandoned

Utterances

2.43 2.55* 2.27 2.30 2.31 2.46* 2.41

Note. Correlation coefficients with an asterisk are statistically significant, p # .05. Shaded correlation coefficients in bold font meet or exceed the predetermined .70 criteria

for a substantively high correlation coefficient.
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descriptions, the procedural descriptions, and the personal narratives. Likewise, the

mean length of utterance reached correlation criterion for the aphasia test picture

descriptions. The percent correct information units and number of correct

information units per minute also reached correlation criterion for the Cinderella

Story, the aphasia test picture descriptions, and the story-like picture descriptions.

The number of correct information units per minute also reached criterion for the

procedural description tasks. Of the correlations from the grammatical category only

one was significant for the number of conjunctions and none reached criterion, while

several were significant but none reached criterion for the percent grammatically

well-formed sentences. Half of the correlations were statistically significant, but none

of them reached criterion for verbal disruptions.

The correlations between the SRP %IU/Min and Brookshire and Nicholas’ sets A,

B, and A + B for each linguistic variable, shown in Table 5, generally paralleled those

where the procedures were subdivided. Only the measures of number of words per

minute, percent correct information units, and number correct information units per

minute reached correlation criterion. The pattern of correlation coefficients among

elicitation tasks was not systematic.

Magnitude of differences

The five panels of bar graphs in Figure 1 summarise data from each of the verbal

productivity linguistic measures for each sampling procedures. From left to right and

top to bottom, the figures represent the total number of utterances, total number of

words, total number words per minute, mean length of utterance, and type–token-

ratio for each elicitation procedure. The asterisk above the frequency bars indicates

that the value derived from the SRP was significantly different from the value for that

elicitation procedure with the multiple comparison adjusted alpha (p ( .01). It can be

TABLE 5
Correlations (r) between the SRP %IU’s/Min and all linguistic measures across elicitation Set A,

Set B, Set A+B

Linguistic Measures Set A Set B Set A+B

Number of Utterances 2.45* 37 2.43

Number of Words 2.02 .14 .06

Number of Words per Minute .65* .81* .77*

Mean Length Utterance .61* .60* .49*

Type -Token Ratio .24 .25 .20

Percent of Story Propositions .67* .62* .53*

Number of Correct Information Unit .38 .43 .41

Percent of Correct Information Unit .74* .63* .69*

Number of Correct Information Unit per Minute .81* .88* .86*

Number of Conjunctions .24 .19 .19

Percent of Grammatical Wellformedness .52* .58* .55*

Percent of Mazes 2.49* 2.49* 2.49*

Number of Abandoned Utterances 2.35 2.38 2.37

Note. Correlation coefficients with an asterisk are statistically significant, p # .05. Shaded correlation

coefficients in bold font meet or exceed the predetermined .70 criteria for a substantively high correlation

coefficient
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Figure 2. Information content measures across elicitation procedures. *Significant mean differences

between the Story Retell Procedure (SRP) and the elicitation procedure.

Figure 3. Grammaticality measures across elicitation procedures. *Significant mean differences between

the Story Retell Procedure (SRP) and the elicitation procedure.

CONCURRENT VALIDATION OF THE SRP 785
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seen that the SRP produced a significantly larger number of utterances (p(.01) and

words (p(.01). No significant difference in magnitude of performance was evident for

the number of words per minute (p . .01) or the mean length of utterance (p . .01).

The SRP generated a significantly smaller type–token ratio than the other elicitation

procedures (p(.01), except the Cinderella Story and the story-like picture descrip-

tions, which were non-significantly different from the SRP (p . .01).

Figure 2 summarises the data for the information content measures composed of

the total number of correct information units, percent correct information units,

percent of story propositions, and number of correct information units per minute.

As indicated by the asterisks, the SRP produced significantly (p ( .01) more correct

information units than each of the other elicitation procedures. No significant

differences were found for any of the other information content measures for any of

the elicitation procedures (all p > .01).

Figure 3 summarises the data for the two grammaticality measures. It can be seen

in the first panel that the SRP generated significantly (p ( .01) more conjunctions

that created a compound sentence than each of the other elicitation procedures. No

significant difference (p > .01) in the number of grammatically well-formed sentences

was observed between the SRP and any of the other elicitation procedures.

Figure 4 summarises the data for the two measures selected to quantify verbal

disruptions. While there was no significant difference between the percentage of

mazes produced between the SRP and the other elicitation procedures (p . .01), the

SRP did yield significantly more abandoned utterances than all other elicitation

procedures (all p(.01) except the Cinderella Story, which was not significantly

different from the SRP (p . .01).

Figure 4. Verbal disruption measures across elicitation procedures. *Significant mean differences between

the Story Retell Procedure (SRP) and the elicitation procedure.
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DISCUSSION

A primary concern with the interpretation of the SRP and other retelling tasks as

elicited, connected, spoken language sampling procedures is the fact that they require

the individual to comprehend and remember the stimulus for later retelling. As such,

the quality and/or the quantity of the sample could be influenced by what is

comprehended and remembered, making it a procedure that is limited in its ability to

provide an optimal or perhaps even valid estimate of connected spoken language.

These potential limitations are minimised with connected spoken language elicitation

procedures that require picture descriptions, fairytale generations, and personal

narratives or procedural descriptions such as those with which the SRP was

compared in this study. As such, the degree to which the SRP correlates with those

elicitation procedures that do not tax the comprehension and memory systems would

support its validity. This would be especially true if the magnitude of the behaviours

were equivalent or greater for the SRP compared to the elicitation procedures whose

comprehension and memory demands are minimised. The data derived from the

SRP across the majority of the linguistic variables calculated in this investigation

provide support for the concurrent validity of this retell procedure as one yielding

language samples whose values are predicted from one elicitation procedure to the

other. That the values derived from the SRP correlated positively and significantly

across all elicitation procedures—Cinderella Story (85%), aphasia test picture

descriptions (92%), sequenced picture descriptions (85%), story-like picture

descriptions (77%), procedural descriptions (85%), and personal narratives

(85%)—is interpreted as support for this contention. Support is also strengthened

by the fact that the majority of the correlation coefficients derived across the

measures reached or exceeded the .70 criterion for the Cinderella Story (69%), the

story-like picture descriptions (69%), and the aphasia test picture descriptions (53%).

These relationships were found for the majority (62%) of the linguistic measures

and included those for the verbal productivity, information content, grammaticality,

and verbal disruption domains of linguistic description generated from the SRP.

To the degree that these relationships that cross elicitation procedures and

linguistic measures provide a valid and reliable index of the connected spoken

language of PWA, the SRP has established reasonable comparability and concurrent

validity.

The average correlation coefficients for those variables that did meet the criterion

were largely unchanged between the separated procedures (average correlation

coefficients equalled .84 for the aphasia test picture descriptions, .78 for the sequenced

picture descriptions, .82 for the story-like picture descriptions, .74 for the procedural

descriptions, and .65 for the personal narratives) and those same procedures when they

were aggregated (.79 for set A, .81 for set B, and .80 for sets A + B). No substantive

changes in the average correlation coefficients that reached criterion were found by

aggregating all ten tasks beyond those yielded by the five.

The linguistic variables that also correlated positively, significantly, and highly

between the SRP and the other elicitation procedures when they were aggregated

(sets A, B, and A + B) were generally the same variables that also correlated at

similar levels when they were separated. The type–token ratio was the only linguistic

variable in which the correlation coefficients increased substantively when the SRP

was correlated with the aggregated elicitation tasks compared to when it was

correlated with the individual procedures (with two samples each). This was likely

CONCURRENT VALIDATION OF THE SRP 787
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due to the sensitivity of the type–token ratio to sample size (Wachal & Spreen, 1973;

Wright, Silverman & Newhoff, 2003).

The SRP generated a language sample that was greater or equal in quantity to the

other elicitation procedures investigated in this study for the great majority of the

linguistic variables computed. That is, the SRP yielded a significantly larger number

of behaviours for the number of utterances. Obtaining a larger number of behaviours

may present an advantage for the purposes of analysis due to additional

measurement stability/reliability. A larger number of behaviours provides the
examiner more opportunities to observe linguistic complexity (e.g., morphosyntactic

and discourse) as well as more and different types of errors. Non-significant

differences between the SRP and the other elicitation procedures were found for

words per minute, mean length of utterances, percent correct information units,

number of correct information units per minute, percent story propositions, percent

of grammatically well-formed sentences, and percent mazes. Therefore, together with

the high correlation coefficients across most of the independent and dependent

variables, we interpret the non-significant differences across elicitation procedures
and the significantly larger number of behaviours for all other variables as evidence

that the SRP is equivalent or superior, in terms of more opportunity to observe both

positive and negative relevant behaviours, compared to the other sampling

procedures as they are typically employed, and using these linguistic variables. If

sample sizes are equivalent or larger, as when elicitation tasks are aggregated such as

those derived in Forms A and B of the Nicholas and Brookshire tasks, this

superiority may not be apparent.

It is interesting to note that when there were no significant differences across the
language-sampling procedures for a particular linguistic variable (e.g., percent

correct information units), the behaviours elicited on the SRP correlated highly

across those procedures, with the overall average correlations across procedures and

measures achieving .84 for those that reached the .70 criterion. Conversely, when the

SRP yielded significantly greater linguistic behaviours compared to the other

elicitation tasks, the correlations tended to fall below the criterion.

Derived from a series of studies, the %IU/Min has been advocated as a single

metric for the quantification of the SRP (Brodsky et al., 2003; Hula et al., 2003;
McNeil et al., 2001, 2002). As a secondary question, correlation coefficients were

calculated between the %IU/Min measure and the other linguistic measures for the

SRP only in order to assess the degree to which it predicts these other behaviours.

The results confirmed that the measures of information content are particularly

well predicted by this single metric for the SRP. The interpretation of this is that the

single %IU/Min metric does not predict other relevant linguistic behaviours in

PWA. Thus, linguistic measures in addition to the %IU/Min appear to be necessary

in order to accurately assess the range of linguistic behaviours typically evaluated in
PWA.

In summary, the data from this study support the concurrent validity of the SRP

as a spoken language elicitation procedure. The high correlation coefficients among

language elicitation procedures across several linguistic variables is consistent with

the interpretation that the comprehension and memorial demands of the SRP,

compared to the other connected spoken language sampling procedures used in this

study, do not restrict the quantity or the nature of language derived from it. In

addition, the well-established psychometric properties of the SRP, along with its four
equivalent forms and pre-specified production targets, appear to offer a sufficient

788 MCNEIL ET AL.
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advantage to the accuracy and efficiency of transcribing and scoring the language

sample to warrant its consideration over other language elicitation procedures.

Finally, while the %IU/Min metric predicts information content measures on the

SRP, it does not appear to be robust or general enough to predict measures of verbal

productivity, grammaticality, or verbal disruptions.
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APPENDIX: DEFINITIONS OF LINGUISTIC MEASURES

Verbal productivity

N Number of utterances: Total number of speaker attempts – included all

utterances.

N Number of words: Total number of completed words (main body and mazes).

N Number of words per minute: Total completed words/elapsed time in minutes

(main body and mazes).

N Mean length of utterance: Mean length of utterance in words—each word counts

as one word for this calculation regardless of how many bound morphemes it may

contain. Words found in mazes and omitted words are not included.
N Type–token ratio: Different words/total words.

Information content

N Percent of story propositions: Story propositions accurately and completely

contain all ‘‘essential’’ information. Information is considered essential as long as

the general meaning of the story is preserved.
N Number of Correct Information Units: Total number of words that are intelligible

in context and accurately convey information relevant to the eliciting stimulus.

N Percent of Correct Information Units: The total number of Correct Information

Units/the total number of words.

N Number per minute of Correct Information Units: The total number of Correct

Information Units/elapsed time in minutes.
N Percent Information Units per minute: Percent of Correct Information Units/

elapsed time in minutes.

Grammatical well-formedness and syntactic complexity

N Number of conjunctions: Any of the following words (AFTER, AND, AS,

BECAUSE, BUT, IF, OR, SINCE, SO, THEN, UNTIL, WHILE) is considered

a conjunction if used in an utterance in some meaningful way (i.e., to connect two
conjoining sentences). The preceding words, however, are not considered

conjunctions if they serve no functional purpose in a sentence (i.e., in cases

where the speaker uses them as a filler).

N Percent of grammatically well-formed sentences: The number of accurate and

complete clauses (including independent clauses, dependent clauses, and

prepositional phrases)/the total number of clauses and phrases.

Verbal disruptions

N Percent of mazes: Percent of total words that are in mazes (filled pauses, false

starts, repetitions, and reformulations in an utterance).

N Number of abandoned sentences: Total number of sentences where the speaker

voluntarily stops before completing it.

790 MCNEIL ET AL.


