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Abstract: 

Narratives generated by 32 children (aged 8 to 9 years), 16 with language impairment (LI) 

identified during an interdisciplinary neurodevelopmental assessment and 16 with typical 

development (TD), were coded to determine the proportion of restricted utterances (following 

procedures from Hoffman, 2009). Then a comparison between group performance and an 

exploration of diagnostic accuracy using this measure was conducted. Results largely replicate 

findings from Hoffman (2009) with group comparison between TD and LI groups indicating 

significant differences (t-test for independent samples, p < 0.05) in proportion of restricted 

utterances. As in Hoffman’s study, this difference allowed for moderate diagnostic sensitivity 

when identifying language impairment using a diagnostic cut-off score of greater than or equal to 

14% (derived from Hoffman’s research). Results failed, however, to replicate similar diagnostic 

specificity. Results support further development of this simple narrative analysis tool for 

identifying underlying language impairment in school-aged clinical populations. 

 

Additional Information: 

 

Rationale: Research on narrative performance in school-aged children indicates that impaired 

populations perform differently than typically developing children on a number of measures 

(e.g., Thorne 2010; Hoffman 2009). If these measures are to be turned into clinically useful tools, 

it is imperative that performance standards which discriminate between typically developing 

(TD) and language impaired (LI) populations be established and confirmed for particular 

narrative tasks. The current research replicates Hoffman’s 2009 study indicating that a simple 

utterance-level judgment of grammatical error, the “restricted utterance,” has potential clinical 

utility due to its ability to discriminate between TD and LI performance during a common 

narrative task.  

 

Subjects:  
 16 children diagnosed with language impairment (age 8;0 to 9;8; mean 8;9): 

 All children had confirmed prenatal alcohol exposure (PAE) and language 

impairment was identified based on performance during an interdisciplinary 

neurodevelopmental assessment related to PAE. The sample included children with 

language capacity ranging from mildly impaired (equivalent to 10
th

 percentile or 

below) to severely impaired (equivalent to 2
nd

 percentile or below).  

  

 16 age match children with typical development (TD; age 8;0 to 9;9; mean 8;9): 

 Typical development confirmed based on screening of school records. 

 No interdisciplinary assessment conducted.    

 

Methods:  

Narratives came from two databases (Carmichael-Olson & Astley, 2005; Coggins, 1995). 

 Elicited using Frog Where Are You (Mayer, 1969).  

 Child previewed storybook and told “best story possible,” using the picture book as a 

visual prompt. Examiners sat with storybook out of their view.  

Narratives recorded and transcribed using SALT (Miller, 2004).  
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 Each narrative was coded for “restricted utterances” and proportion of 

restricted utterances was calculated. All procedures followed those described 

in Hoffman (2009). Coders were blind to group membership, age, and gender.  

Analysis:  

 T-test for independent samples to compare group-level performance.  

 Sensitivity and Specificity for identifying LI group based on a proportion of restricted 

utterances > 14% (diagnostic cut-off reported in Hoffman, 2009). 

 Test for one proportion to establish equivalence with Hoffman 2009 

 Test for “optimal cut-off” in our sample 

 

Results:  

Analyses of Group Differences 

Initial results of Welch’s t-test showed no significant difference between the groups of children (t 

Stat: -1.55, p two-tailed = 0.13). Further investigation into these findings revealed an outlier in 

the TD group who’s proportion of restricted utterances were nearly three standard deviations 

away from the mean of this group (Grubbs – double sided alpha-level 0.05). With the outlier 

removed from the data, statistical significance was found (t-stat: -2.14, p two tailed = 0.04). Box 

and whisker plots of raw data can be seen below:  
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Sensitivity and Specificity 

Sensitivity at Hoffman’s (2009) cut-off ( 14% proportion of restricted utterances) was 

81%. This replicates Hoffman’s post-hoc results of 83% sensitivity (test for on proportion 

p=0.76).Specificity at this cut-off was 38%. This rate does not replicate Hoffman’s 

findings of 88% specificity (test for one proportion p<0.001).  

 

 
 

Post-hoc adjustment of the rate to 18% captures a majority of the true positives 

(sensitivity 63%) and rules out a majority of the true negatives (specificity 63%)  

 

 
 

 

Further Exploration of the Proportion of Restricted Utterances Metric 

Post-hoc analysis of the error types children in each group were making was done to 

understand lack of specificity replication. Narratives were coded for four error types: 

semantic, pronoun, tense switching and all other morphosyntactic errors.  

 

Interesting group characteristics were revealed. Descriptive statistics for each error type 

can be seen below: 

 
 

Proportion of tense errors was also similar between the groups (TD mean: 4.33% LI 

mean: 3.81%, p two-tailed = 0.81). In both groups, the majority of these errors resulted 

from tense switching across sentences, e.g., “The boy runs. He ran through the forest”, 

LI Diagnosis No LI Diagnosis Total

Positive 13 10 23

Negative 3 6 9

16 16 32

Cut-Off: 14% or higher proportion of restricted utterances

LI Diagnosis No LI Diagnosis Total

Positive 10 6 16

Negative 6 10 16

16 16 32

Cut-Off: 18% or higher proportion of restricted utterances

M (Range) SD M (Range) SD Cohen's d

Proportion of morphosyntactic errors 7.14% (0%-26.19%) 6.45% 14.34% (0%-25%) 7.07% -1.099

Proporiton of Semantic Errors 4.74% (0%-10.71%) 3.35% 4.72% (0%-20%) 5.44% 0.005

Proportion of Pronoun Errors 1.52% (0%-6.25%) 2.12% 0.36% (0%-3.23%) 0.88% 0.738

Proportion of Tense Errors 4.33% (0%-23.33%) 6.62% 3.81%  (0%-16%) 5.19% 0.089

Measure

TD Group LD Group
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rather than a sentence internal tense switch, e.g., “The boy runs and looked in the forest” 

(TD: 90.63% across sentences, 9.38% sentence internal, LI: 95.65% across sentences, 

4.35% sentence internal). Nine children in the typically developing group and 10 children 

in the LI group made any kind of tense error. In each group, only one child made a mid-

sentence tense switch and all children who made tense errors made them across sentences 

(TD: 9, LI: 10). 

 

Proportion of pronoun errors was higher in the TD group (TD mean: 1.52%, LI mean: 

0.36%, p two-tailed=0.06). Pronouns were coded for two types of errors: gender (using 

“he” for a female referent or “it” for a human referent) and plurality (using “they” for a 

singular referent). In both groups, plurality errors were the majority (TD: 78% plural 22% 

gender LI: 100% plural). Interestingly, only three children in the LI group made a 

pronoun error (all plurality errors) while seven children made this type of error in the TD 

group (five plurality errors, two gender errors). 

 

Proportion of morphosyntactic errors was higher in the LI group, yielding a statistically 

significant difference between groups (TD mean: 7.14%, LI mean: 14.34%, p two-tailed 

= 0.005). Because multiple error type comparisons were being made, a Bonferonni 

correction, a conservative correction that controls for multiple comparisons, was used 

(Napierala, 2012). The correction set statistical significance to p < 0.007. Proportion of 

morphosyntactic errors yielded a more statistically significant difference between the 

groups of children than a proportion of restricted utterances, even with the outlier 

included (proportion of morphosyntactic errors: p=0.005 (with TD outlier), proportion of 

restricted utterances: p=0.04 (without TD outlier).  

 

Furthermore, sensitivity and specificity calculations were done using a diagnostic cut-off 

of  10% proportion of utterances with morphosyntactic errors. This cut point replicated 

the sensitivity and specificity Hoffman (2009) found with  14% cut-off of proportion of 

restricted utterances: sensitivity 75% (test for one proportion, p=0.2283) specificity 87% 

(test for one proportion, p=0.8618).  

 

 
 

LI Diagnosis No LI Diagnosis Total

Positive 12 2 14

Negative 4 14 18

16 16 32

Cut-Off: 10% or higher proportion of  utterances with morphosyntactic errors
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