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Introduction 
 

Children with Specific language impairment (SLI) form the largest group of patients 

within Dutch speech therapy centres1. SLI is a form of developmental language 

impairment which cannot be attributed to other disorders such as hearing impairment, 

general developmental difficulties, behavioural difficulties, emotional difficulties, or 

neurological impairment2,3. Children with SLI demonstrate varying difficulties – in 

form as well as severity – with expressive and/or receptive language2 and the 

acquisition of spoken language2,4,5. The estimated overall prevalence rate of SLI is 

7.4%4 and is more prevalent among boys than girls (3:1)6. A consequently found 

weak language domain in children with SLI is the development of narrative skills7. 

 

The ability to comprehend and tell a narrative plays a major role in human 

communication8. By using narratives, children are able to learn inner logical, 

temporal and causal relationships between events8. Furthermore, the ability to 

narrate experiences is essential for creating their own identity and is of great 

importance for a proper development of social-emotional and cognitive skills9. 

Narrative skills are also a predictor of later reading outcomes10,11 and reading 

comprehension12,13. All these skills are crucial to successfully participate in school 

activities and in society as a whole14. 

 

Children with normal language development are able to comprehend and (re)tell 

narratives on a basic level at the age of six15,16. At the age of nine they produce 

primary components of story grammar17, which is necessary to produce temporal, 

logical and causally coherent naratives18. The top of the story grammar hierarchy 

consists of the setting, theme, characters, plot, and resolution19-24. Story grammar as 

a whole therefore functions as the construct set of rules that enables the generation 

of a well-structured story19,25. 

 

Correctly generated story grammar is not the only prerequisite to be able to tell a 

coherent narrative, because narration also needs age-appropriate executive 

functions like (verbal) working memory, (auditory) attention, inhibition and story 

structure5,8,26. The latter can be divided into two structures: microstructure and 

macrostructure, both of which are essential skills in telling narratives27,28. 

The level of microstructure defines the local design of a story at sentence level and 

refers to causal and temporal subordinating conjunctions, coordinating conjunctions, 

adverbs, cognitive and linguistic verbs, and mean length of utterance29-31.  
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The level of macrostructure refers to the global content of a story and consists of the 

number of story utterances and the various plotting elements, which form the basis of 

a coherent narrative28. 

 

By the age of nine, children with SLI often show limitations in their narrative skills and 

story grammar knowledge32-34. Children with SLI produce shorter narratives with 

fewer plot elements compared to typically developing children7,21, and they construct 

less complex syntactic utterances such as sentences containing subordinate, 

infinitival and reduced clauses and conjunction reduction8,35-38. Many studies have 

indicated that children with SLI have problems with organisation of narratives at the 

level of microstructure and macrostructure7,17,39,40. 

 

Given the aforementioned importance of narrative skills Petersen40 created an 

overview of narrative interventions for improving the narrative skills of children with 

SLI. This overview40 included nine foreign studies and showed significant 

improvement in understanding and production of narratives. However, it must be 

noted that these interventions are often not clearly described, consist of small 

research populations, and display limited overlap between narrative intervention 

materials and procedures41-46. Petersen40 stated that story retelling and a focus on 

narrative macrostructure might significantly improve narrative macrostructure and 

some aspects of narrative microstructure after a minimum intervention period of 320 

minutes. However, there was no clear connection between the different intervention 

procedures, duration of the intervention period and the extent of improved narrative 

skills. Petersen40 furthermore reported that intensive exposure to narratives may lead 

to possible incidental improvement of the usage of microstructural features in the 

narration of children with SLI. 

Other research reported an improvement in story retells and narrative comprehension 

when children with SLI received an intervention focused on story grammar and 

structure, accompanied with visual support19,47,48. 

 

However there are no effective narrative interventions available for improving the 

narrative skills of children with SLI in the Netherlands1. Therefore, the Speech and 

Language Centre of Royal Dutch Kentalis (RDK) in Utrecht and Eindhoven49 is 

developing a narrative intervention for children with SLI: the Story Grammar Training 

(SGT)50. This intervention is derived from the American Story Grammar Marker 

training51 and aims at stimulating the narrative skills of children with SLI on 

microstructure and macrostructure.  
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An important part of the SGT is the addition of the story-braid50,51, which forms the 

basis of narrative structures and is fitted with several 3D-symbols pointing out 

different story elements. These story elements display all plotting elements of a 

story50,51. These 3D-symbols help to focus more on the specific structure of a story 

(character, themes and plot) instead of solely focussing at general structural 

elements (beginning, middle and ending)19. During SGT, children with SLI are trained 

to concentratedly study the content and plot structures of a story19,50,51. The story-

braid clearly visualises story grammar and therefor helps children with SLI to improve 

their story comprehension and story (re)telling19. This might lead to an improvement 

in their narrative skills at the levels of microstructure and macrostructure, which could 

lead to a coherent, well-structured story. 

 

To find out more about the efficacy of SGT, Duijf18 executed a study on this training 

and found promising	
  results on the plotting scores of macrostructure and all 

microstructure variables. However, so far, these results were not significant, the main 

reason for which might be the inclusion of several age ranges (7;0-11;0 years). As a 

consequence, several outcomes remain questionable and less suited for 

implementation in practice. 

However, Duijf18 does recommend a more limited age range as well as systematic 

treatment protocols with a fixed eight-week intervention period for all participants. 

The lack of significant outcome in Duijf18 and the overall remaining urge for research 

in the field of SLI and narrative skills are the reason for this research. 

  



 

 
The efficacy of Story Grammar Training  

Boersma, final version, 3 July 2015 

5 

Aim 

 

Based on the results of Duijf18 and previous findings, the following research question 

and hypotheses are formulated: 

	
  

Research question 

To what extent do the narrative skills of children with a SLI diagnosis improve by 

using SGT looking at narrative comprehension and the level of microstructure and 

macrostructure of a story? 

	
  

H1: SGT has a positive effect on the comprehension of plotting elements in children 

with SLI. 

	
  

H2: SGT positively influences the grammaticality of narrative utterances (level of 

microstructure) in children with SLI. 

	
  

H3: SGT positively influences the number of correctly used plotting elements (level of 

macrostructure) in children with SLI. 
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Methodology 

 

Participants 

A total of seven participants diagnosed with SLI were selected from the RDK49 

Eindhoven and Utrecht. Two of these participants were added from previous 

research by Duijf18 and included because of their age, in order to create a greater 

sample. The children were aged 9;02 to 11;02, they were native Dutch speakers, had 

an average non-verbal intelligence (IQ>80), normal hearing and vision, and no 

neurological comorbidity. However, the participants often did have problems with 

auditory attention, (working) memory and/or executive functions (Table 1). All 

participants had trouble with the acquisition of grammatical syntactic structures 

and/or telling a structured and coherent narrative. All parents gave their informed 

written consent and the participating children had not received SGT before. 

	
  

Assessments 

During the pre-test and the post-test, the expressive narrative skills were measured 

via two narrative tests: a retelling task, the Bus story (Retelling)52, and a story 

generation telling task, the Frog story (Telling)53,54. The Bus story is a standardised 

element of the Dutch version of the Renfrew Language Scales55 and is closely 

related to verbal working memory8. The Frog story53,54 is predominantly used in 

international research and closely related to sustained auditory attention8. Both 

narrative tests consist of complex narratives with multiple episodes and contain 

longer sequences of images. With these tests, complex narrative utterances were 

elicited by a picture-based story. The narrative transcriptions were analysed at the 

level of microstructure and macrostructure by using spontaneous language analysis 

(STAP)56. This instrument is a standardised language analysis for children aged four 

to eight. Standardised analyses for older children do not exist. Therefore, the STAP56 

was used as a guideline. Linguists of RDK, together with the researcher, performed 

the assessments. The Cohen’s Kappa57 was used for the inter-rater reliability 

(Appendix 1). Discrepancies were solved in discussion until a consensus was 

reached. 

At the level of macrostructure, plotting elements (PE)9,55 and story length (SL)5 –

consisting of the total t-units and use of subordinating clauses in a story– were 

evaluated (Table 2). A t-unit is a main clause with the related adjunct subordinate 

clauses. Linguistic complexity and grammaticality were examined at the level of 

microstructure.  



 

 
The efficacy of Story Grammar Training  

Boersma, final version, 3 July 2015 

7 

An analysis on linguistic variables was made, focusing on verb-related errors (VRE)5, 

non-verb related errors (N-VRE)5, and grammatical complexity (GC)18. These GC 

consist of the mean length of utterance (MLU)58, mean length of utterance of the five 

longest utterances (MLU5)59, and the number of coordinate conjunctions (CC)18, and 

subordinate conjunctions (SC)18. The MLU was calculated based on the total use of 

t-units60. The utterances of the participants were transcribed and segmented into t-

units, also according to STAP56. 

Receptive narrative skills were evaluated after measuring expressive skills during 

pre-tests and post-tests. The evaluation was carried out via comprehension 

questions (CQ). CQ were composed based on the ten main PE from the Bus story55 

and eight from the Frog story9.  

	
  

Experimental design 

This study is a one-group pre-/post-test design with seven participants, conducted 

according to the principles of the Declaration of Helsinki (version 64, October 2013)61 

and in accordance with the Medical Research Involving Human Subjects Act of the 

Dutch Law Medical-Scientific Research (WMO)62. Each participant passed three 

phases: the pre-test, the intervention period, and the post-test. The intervention 

period varied between four and eight weeks, with an average of seven. The duration 

depended on specific narrative-related treatment goals. The post-test takes place 

after the last intervention session and on that same day. The efficacy of the therapy 

sessions was measured by comparing the pre-test and post-test results.	
  
	
  

Therapy 

The participants received individual SGT by trained therapists once a week for 45 

minutes, enduring four to eight weeks. 

Story elements at the level of macrostructure were trained within the SGT by means 

of a story-braid50. This tactile-kinaesthetic instrument50,51 consists of visual and tactile 

3D-symbols pointing out different story elements: main character, setting, kick-off, 

feelings, plan, action/event, direct consequence, and resolution of the macrostructure 

(Appendix 2). The story-braid enables insight in story elements via visual and tactile 

support, instead of support presented exclusively orally. 

The story elements were trained via a treatment protocol (Appendix 3) by means of 

picture books50. Through stimulating the usage of different verbs and function words 

(prepositions, adverbs, conjunctions) with specific symbols, the microstructural 

aspects were trained. 
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Statistical procedure 

The non-parametric Shapiro-Wilk normality63 test was used to test each variable on 

normality. Since most variables proved to lack normality, the group averages for 

each linguistic variable were analysed through the non-parametric Wilcoxon Signed 

Ranks Test63 in pre-test and post-test condition. To determine increase or decrease 

between various variables, different correlation analyses were carried out using the 

non-parametric Spearman’s rho63. The significance level was set at 0.05 (2-tailed). 

Missing values were not included. 

The effect of the number of treatments (four to eight) is established with different 

statistical group analyses and turned out to be minimal. 
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Results 

 

In order to answer the research question, three levels are analysed: the level of story 

comprehension, the level of microstructure, and the level of macrostructure of story 

(Re)telling. 
	
  

Story comprehension 

A total of five participants completed the CQ. Table 3 shows the results of the score 

of the story CQ. Children scored higher on both narrative tasks. However, the 

differences between pre-test and post-test are insignificant. 

	
  

Figure 1 and 2 show the correct answers to the CQ and the related correct achieved 

PE. It is striking that in both tasks the comprehension of the PE is higher than the 

production: four out of five participants scored higher on the Retelling and all 

participants scored higher on PE for Telling. No correlations were found between CQ 

comprehension level and production level. 

 

Microstructure 

All seven participants completed the (Re)telling tasks. Table 4 displays the average 

usage of the microstructure measures for each task. No significant differences were 

found between pre-test and post-test on the total usage of CC and SC. When the 

conjunctions are more closely examined, there is only a significant increase in the 

usage of the Additive CC: ‘en’ during the Retelling (pre-test M=23.5, SE=0.04; post-

test M=34.6, SE=0.05, z(7)= -2.028, p=0.043). There were no significant differences 

found in the usage of SC. 

 

The results in Table 4 show a lack of significant differences between pre-test and 

post-test concerning total N-VRE and VRE. However significant differences were 

found in subcategories of the (N)VRE. A significant decline in deletion of the adverb 

‘er’ in Retelling (pre-test M=0.007, SE=0.002; post-test M=0.002, SE=0.001, z(7)=-

2.21, p=0.027). Telling showed a significant increase of deletion of nouns (pre-test 

M=0.0007, SE=0.0005; post-test M=0.003, SE=0.0008, z(7)=-2.032, p=0.042). 

Furthermore, there was a significant increase in argument structure deletion (pre-test 

M=0.009, SE=0.004; post-test M=0.026, SE=0.004, z(7)=-2.201, p=0.028) and 

congruency errors in VRE (pre-test M=0.016, SE=0.006; post-test M=0.04, SE=0.013,  
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z(7)=-2.197, p=0.028). No significant differences were found on the MLU and MLU5 

for (Re)telling. 

There were no correlations found for Retelling. A significant correlation for Telling 

can be observed between deletion of nouns and deletion of argument structures 

(ρ=0.908,p=0.005). 

 

Macrostructure 

In Table 5 the average usage of the macrostructure measures is displayed for 

(Re)telling. The achieved PE in Retelling improved for four out of seven, and 

remained unchanged for one of the participants (Figure 3). Participant #3 showed a 

substantial improvement from 12 per cent to 76 per cent of achieved PE. However, 

the previous differences were not significant. In Telling, the number of realised PE 

increased significantly (Table 5, Figure 4). 

 

Table 5 shows the differences in SL. The significant rise in the usage of subordinate 

clauses in Retelling is noteworthy, as this difference is not found for Telling. No 

significant correlations were found in Retelling. In Telling, there is a correlation 

between PE and subordinate clauses (ρ=0.935,p=0.002) as well as for PE and VRE 

(ρ=0.901,p=0.006). Another significant correlation can be observed between t-units 

and VRE (ρ=0.893,p=0.007). 
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Discussion 

	
  

The purpose of this study was to examine the efficacy of SGT on narrative skills of 

children with SLI. The results of this research suggest limited significant evidence for 

improvement for the grammaticality of narrative utterances (level of microstructure) 

and plot structures (level of macrostructure) after receiving SGT. Based on the 

results of this research SGT does not significantly improve PE comprehension levels 

for (Re)telling, this despite the fact that PE comprehension levels do seem to 

progress over the training period.  

	
  

Furthermore, there is limited evidence for SGT positively influencing the narrative 

skills of children with SLI on the grammaticality of narrative utterances (level of 

microstructure). For Retelling, partly significant differences were found for CC. The 

usage of ‘en’ (Additive CC) displays a significant increase. In addition, there was an 

improvement in the usage of the adverb ‘er’.  

Contrarily, Telling displays a significant negative effect on the level of microstructure 

in SLI. Opposed to expectations, Telling exhibits a significant increase of noun 

deletion. There is also a significant increase in argument structure related errors and 

congruency errors in Telling.  

Retelling displays a significant improvement in the usage of subordinate clauses on 

the level of macrostructure. For Telling, there was a significant improvement in the 

number of realised PE after SGT. 

	
  

The fact that few significant results are found in this research is likely due to the 

small sample size, the short intervention period, and the limited frequency with which 

the training was given. A strength of this study, compared to the study of Duijf18, is 

the homogeneity within the age range (9;2-11;2) and the average intervention period 

of seven weeks. The specification of N-VRE and VRE variables at the level of 

microstructure also contributes to new provided insights in narrative skills of children 

with SLI.  

	
  

Only a limited sample size was available for the analysis, plausibly negatively 

affecting the chances of finding significant effects on story comprehension. Dymock19 

and Dungen48 claim improvement on story comprehension when training children 

with SLI with story grammar, additional insights regarding story structures, and/or 

providing visual support.  
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A positive effect on story comprehension was expected since these elements are 

used extensively in SGT. As said, slight progression is noticeable, however not 

significant.  

	
  

The usage of Additive CC ‘en’ and the usage of the adverb ‘er’ improve significantly. 

The second hypothesis – considering results on the level of microstructure – can 

therefor be partly supported. However, using this specific Additive CC already comes 

forward at the age of three in typically developed children64. Previous research from 

Duijf18 found no significant differences on microstructural level. This is likely due to 

the small heterogeneous sample containing many different age categories. Other 

research on the other hand, did find significant effects on the usage of additive, 

temporal and causal CC after a minimum intervention period of eight weeks with a 

training of 40 minutes three times a week40,45.  

The result of the improved usage of the adverb ‘er’ in narrative utterances in 

Retelling is not conform literature. This because the usage of the adverb ‘er’ which is 

a monosyllabic, short, unstressed, and often contains schwas is difficult to learn and 

process for children with SLI5,65. An explanation for the increased usage of ‘er’ might 

be that SGT trained children with SLI, have improved their processing of all type of 

words, are more aware of their language production and therefor more precise.  

	
  

The significant increase of noun deletion on the grammaticality of narrative 

utterances might be caused by the fact that Telling demands more of an independent 

inquiry of content related words. This argument is backed up by previous research, 

which states that children with SLI often have more difficulty with content-related 

word finding48. The deletion of arguments does correlate with the deletion of nouns4. 

Explanations for these results are related to the difficulties with retrieving content-

related words in telling a complex story.  

This often results in deletion of arguments and therefore errors in the subject-verb 

agreement. A viewpoint in literature is that these weaknesses in argument structures 

are caused from a possible lack of processing resources. The processing system of 

children with SLI has a limited capacity and can only deal with a certain amount of 

information at a moment in time. Restrictions within the system, when complex tasks 

are encountered, leads to processing trade-offs66. This could explain the significant 

increase of congruency errors in Telling.  
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Based on the abovementioned hypothesis it was expected that children with SLI after 

receiving SGT formulate more well-thought-out-narratives. However, after a short 

intervention period, it seems that they are often not able to express these phrases at 

the level of microstructure. 

	
  

At the level of macrostructure research shows a positive correlation between PE 

scores on verbal working memory and Retelling. The same relation exists for PE 

scores on auditory attention and Telling8. 

However, this research shows paradoxical results: the auditory attention scores were 

under the range of normality but the participants did show significant improvement in 

the usage of realised PE. The verbal working memory of the participants was within 

the range of normality at the start of the research but did not lead to significant 

increased PE scores on Retelling. 

	
  

This remarkable result might be explained by the usage of a too heterogeneous 

sample considering cognitive abilities. Another explanation might be the number of 

relatively high-realised PE with Retelling at the pre-test condition. Therefore a ceiling 

effect is reached at the post-test condition. This is most likely the reason for the lack 

of significant differences in this research. Duijf18 did not find significant differences on 

both stories tasks, although six out of eleven participants realised a higher PE after 

SGT.  

	
  

Considering the results of this study, (Re)telling tasks show different outcomes at the 

level of microstructure and macrostructure. In line with previous research, children 

with SLI showed more grammatical linguistic complex utterances, considering the 

usage of subordinate clauses as a linguistically complex skill, in a retelling task than 

in a generation task8. In current research Retelling showed progress at the level of 

microstructure and Telling at the level of macrostructure. An explanation for this 

result might be that in Retelling, children with SLI recite the example by using their 

memory-related skills and therefore apply only a few grammar rules. Peterson shares 

this vieuwpoint40. For Telling, children with SLI need to retrieve the proper content 

words and grammatical constructions without verbal input in front. 

In general, one could conclude that both stories display a decline at the level of 

microstructure when the levels of macrostructure are increasing and vice versa.  
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A possible explanation is that children with SLI cannot show proficiency at both levels 

simultaneously. Another possibility is that (Re)telling is too complex to show 

significant differences after a short period of SGT. 

	
  

This research provides more insight in narrative skills of children with SLI and the 

complexity of it. However, the sample used in this research consists of non-

representative participants – five girls and two boys – while boys are 

overrepresented in SLI populations6. In addition participants demonstrate varying 

difficulties with expressive and/or receptive language and also demonstrate problems 

with auditory attention, memory and/or executive functions in addition to SLI. These 

problems and varieties might explain the limited significant differences and increase 

of narrative skills, but on the other hand does resemble the actual SLI population 

more closely than homogenous sample groups.  

	
  

The intervention period used in this research may be too short for significant 

progress. This because of the substantial learning difficulties children with SLI have 

regarding storing and using words, and the complexity of comprehending and 

producing narratives in general64. An extended duration and more frequent 

scheduled SGT may lead to better results. A minimum training period of eight weeks 

seems to be more effective2,18.  

Another recommendation for future research is to study a greater sample size 

containing homogeneity only at two age ranges, enabling the possibility to monitor 

the effect of age on the efficacy of SGT. More cases could also increase the 

evidence of the efficacy of SGT training on story comprehension, in grammaticality 

(level of microstructure) and in plot structure (level of macrostructure) and therefor 

overall narrative skills.  
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Conclusion 

	
  

Narrative abilities are a prerequisite for a healthy development of social-emotional 

and cognitive skills in children. The clinical setting yearns for evidence by means of 

scientific research in effective narrative interventions for children with SLI. This 

research contains limited evidence for the efficacy of SGT. Improvements on 

microstructure and macrostructure can be noticed, as well as using more Additive 

CC, use of the adverb ‘er’, more subordinated clauses, and the usage of more 

realised PE. Further well-designed research is needed to confirm these findings. 

 
  



 

 
The efficacy of Story Grammar Training  

Boersma, final version, 3 July 2015 

16 

References 

	
  

1. Scheider K, Taschenmacher S, Dekelver J, Gerrits E. Effectiviteit van 

taaltherapie bij specifieke taalontwikkelingsstoornissen. Theorie en praktijk. 

Logopedie en Foniatrie. 2014;7/8:20-25. 

2. Law J, Garrett Z, Nye C. Speech and language therapy interventions for 

children with primary speech and language delay or disorder. [Cochrane 

Review] In: The Cochrane Library. 2003;(3):1-64. 

3. Leonard LB. Children with specific language impairment. London: MIT press; 

2014. 

4. Tomblin JB, Smith E, Brien MO. Prevalence of Specific Language Impairment 

in Kindergarten Children. J Speech Hear Res. 1997;40:1245-1260. 

5. Zwitserlood RLM. Language growth in Dutch school-age children with specific 

language impairment. 2014;356:LOT. 

6. Bishop D. Uncommon Understanding (Classic Edition): Development and 

disorders of language comprehension in children. UK: Psychology Press; 

2014. 

7. Boudreau DM. Narrative abilities in children with language impairments: 

language disorders from a developmental perspective. 2007:331-356. 

8. Duinmeijer I, Jong J de, Scheper A. Narrative abilities, memory and attention 

in children with a specific language impairment. Int J Lang Commun Disord. 

2012;47(5):542-55. 

9. Scheper A, Blankenstijn C. Handleiding Frog Story Test. Eindhoven en 

Oegstgeest: interne publicatie Kentalis en Curium-LUMC; 2013. 

10. Dickinson D, Mccabe A. Bringing it all together: The multiple origins, skills,  

and environmental supports of early literacy. Learn Disabil Res Pract. 

2001;16(4):186-202. 

11. Gutiérrez-Clellen V F. Narratives in two languages: Assessing performance of 

bilingual Children. L&E. 2002;13(2):175-197. 

12. Griffin TM, Hemphill L, Camp L, Wolf D P. Oral discourse in the preschool 

years and later literacy skills. First Lang. 2004;24(2):123-147. 

13. Mehta P, Foorman B, Branum-Martin L, Taylor W. Literacy as a 

unidimensional multilevel construct: validation, sources of influence, and 

implications in a longitudinal study in grades 1 to 4. Sci Stud Read. 

2005;9:85-116. 

 



 

 
The efficacy of Story Grammar Training  

Boersma, final version, 3 July 2015 

17 

14. Heilmann D, Miller JF, Nockerts A, Dunaway C. Properties of the narrative 

scoring scheme using narrative retells in young school-age children. Am J 

Speech Lang Pathol. 2010;19:154-166. 

15. Mandler JM, Johnson NS. Remembrance of things parsed: Story structure 

and recall. Cogn Psychol. 1977;9:111-151. 

16. Stein NL, Glenn CG. An analysis of story comprehension in elementary 

school children: A test of a schema. Discourse Process Multidiscip Perspect 

[Internet]. 1975;68. Available from: 

http://www.eric.ed.gov/ERICWebPortal/contentdelivery/servlet/ERICServlet?a

ccno=ED121474 

17. Merritt DD, Liles BZ. Story grammar ability in children with and without 

language disorder story generation, story retelling, and story comprehension. 

J Speech Hear Res. 1987;30(4):539-552. 

18. Duijf A. Story Grammar Training, effectstudie naar de vertelvaardigheid bij 

kinderen met een taalontwikkelingsstoornis. Utrecht: Utrecht University; 2014. 

19. Dymock S. Comprehension Strategy Instruction: Teaching Narrative Text 

Structure Awareness. The Reading Teacher. 2007;61(2):161-167. 

20. Bishop DVM, Adams C. Comprehension problems in children with specific 

language impairment: Literal and inferential meaning. J Speech Hear Res. 

1992;35(1):119-129. 

21. Boudreau DM, Chapman RS. The relationship between event representation 

and linguistic skill in narratives of children and adolescents with Down 

syndrome. J Speech Hear Res. 2000;43(5):1146-1159. 

22. Fey ME, Catts HW, Proctor-Williams K, Tomblin JB, Zhang X. Oral and 

written story composition skills of children with language impairment. J 

Speech Hear Res. 2004;47(6):1301-1318. 

23. Newman RM, McGregor KK. Teachers and laypersons discern quality 

differences between narratives produced by children with or without SLI. J 

Speech Hear Res. 2006;49(5):1022-1036. 

24. Scott CM, Windsor J. General language performance measures in spoken 

and written narrative and expository discourse of school-age children with 

language learning disabilities. J Speech Hear Res. 2000;43(2):324-340. 

25. Rayner K, Pollatsek A. The psychology of reading. Englewood Cliffs NJ: 

Prentice Hall; 1989. 

26. Dodwell K, Bavin EL. Children with specific language impairment; an 

investigation of their narratives and memory. Int J Lang Comm Dis. 

2008;43(2):201–218. 



 

 
The efficacy of Story Grammar Training  

Boersma, final version, 3 July 2015 

18 

27. Botting N. Narrative as a tool for the assessment of linguistic and pragmatic 

impairments. Child Lang Teach Ther. 2002;18:1-21. 

28. Liles BZ, Dufy RJ, Merritt DD, Purcell SL. Measurement of Narrative 

Discourse Ability in Children with Language Disorders. J Speech Lang Hear 

Res. 1995;38:415-425. 

29. Greenhalgh KS, Strong CJ. Literate language features in spoken narratives of 

children with typical language and children with language impairments. Lang 

Speech Hear Ser School. 2001;32:114-125. 

30. Nippold MA, Taylor CL. Idiom understanding in youth: Further examination of 

familiarity and transparency. J Speech Lang Hear Res. 1995;38:426-433. 

31. Blankenstijn C, Scheper A. Language Development in Children with 

Psychiatric Impairment. Proefschrift ACLC. The Netherlands: University in 

Amsterdam; 2003;82,LOT. 

32. Short EJ, Ryan EB. Metacognitive differences between skilled and less skilled 

readers: Remediating deficits through story grammar and attribution training. 

J Educ Psychol. 1984;76(2):225-35. 

33. Idol L. Group story mapping: a comprehension strategy for both skilled and 

unskilled readers. J Learn Disabil. 1987;20:196-205. 

34. Kleeck A van, Woude J van der, Hammett L. Fostering literal and inferential 

language skills in head start preschoolers with language impairment using 

scripted book- sharing discussions. Am J Speech Lang Pathol. 2006;15:85-95. 

35. Norbury CF, Bishop DVM. Narrative skills of children with communication 

impairments. Int J of Lang Commun Disord. 2003;38(3):287-313. 

36. Reilly J, Losh M, Bellugi U, Wulfeck B. "Frog where are you?" Narratives in 

children with specific language impairment, early focal brain injury, and 

Williams syndrome. Brain Lang. 2004;88:229-247. 

37. Miranda AE, McCabe A, Bliss LS. Jumping around and leaving things out: A 

profile of the narrative abilities of children with specific language impairment. 

Appl Psycholinguist. 1998;19:647-667. 

38. Mäkinen L, Loukusa S, Laukkanen P, Leinonen E, Kunnari S. Linguistic and 

pragmatic aspects of narration in Finnish typically developing children and 

children with specific language impairment. Clin Linguist Phon. 2014:1-15. 

39. Epstein SA, Phillips J. Storytelling skills of children with specific language 

impairment. Child Lang Teach Ther. 2009;25(3):285-300. 

40. Petersen DB. A Systematic Review of Narrative-Based Language 

Intervention with Children Who Have Language Impairment. Commun Disord 

Q. 2011;32(4):207-220. 



 

 
The efficacy of Story Grammar Training  

Boersma, final version, 3 July 2015 

19 

41. Hayward D, Schneider P. Effectiveness of teaching story grammar knowledge 

to pre-school children with language impairment. An exploratory study. Child 

Lang Teach Ther. 2000;16(3):255-84. 

42. Spencer TD, Slocum TA. The effect of a Narrative Intervention on Story 

Retelling and Personal Story Generation Skills of Pre-schoolers With Risk 

Factors and Narrative Language Delays. J of Early Interv. 2010;32(3):178-

199. 

43. Tyler AA, Sandoval KT. Preschoolers with phonological and language 

disorders: Treating different linguistic domains. J Speech Lang Hear Serv Sch. 

1994;25:215-234. 

44. Peña ED, Gillam RB, Malek M, Ruiz-Felter R, Resen-diz M, Fiestas C, Sabel 

T. Dynamic assessment of school-age children’s narrative ability: An 

experimental investigation of classification accuracy. J Speech Lang Hear 

Res. 2006;49:1037-1057. 

45. Davies P, Shanks B, Davies K. Improving narrative skills in young children 

with delayed language development. J Educ Rev. 2004;56(3):271-286. 

46. Swanson LA, Fey ME, Mills CE, Hood LS. Use of narrative-based language 

intervention with children who have specific language impairment. Am J 

Speech Lang Pathol. 2005;14:131-143. 

47. Spencer TD, Kajian M, Petersen DB, Bilyk N. Effects of an individualized 

narrative intervention on children’s storytelling and comprehension skills. J of 

Early Interv. 2013;35(3):243-269. 

48. Dungen L van den. Taaltherapie voor kinderen met 

taalontwikkelingsstoornissen. Bussum: Uitgeverij Coutinho; 2007. 

49. Koninklijke Kentalis 2013 [cited 2014-09-18]. Available from: 

http://www.kentalis.nl/Over-Kentalis 

50. Groot M de, Daamen K, Scheper A. Story Grammar Training een protocol 

voor het verbeteren van de vertelvaardigheid bij kinderen met TOS. 

Eindhoven: Auteurs; 2014. 

51. MindWing Concepts 2014 [cited 2014-10-31]. Available from: 

http://mindwingconcepts.com/story-grammar-marker 

52. Renfrew C. The Bus story: a test of narrative speech (4th ed.). England: 

Winslow; 1997. 

53. Berman RA, Slobin DI. Relating events in narrative: a crosslinguistc 

developmental study. New Jersey: Lawrence Erlbaum Associates; 1994. 

54. Mayer M. Frog, where are you? New York: Dial Press; 1969. 

 



 

 
The efficacy of Story Grammar Training  

Boersma, final version, 3 July 2015 

20 

55. Jansonius K, Ketelaars M, Borgers M, et al. Renfrew Taalschalen 

Nederlandse Aanpassing. Antwerpen: Garant; 2014. 

56. Dungen L van den, Verbeek J, Ierland M van. De STAP-handleiding: STAP 

instrument gebaseerd op Spontane Taal Analyse Procedure. Amsterdam: 

University of Amsterdam; 1994. 

57. Brink WP van den, Koele P. Statistiek, deel3. Toepassingen. Amsterdam: 

Boom Meppel: 1987. 

58. Dethorne LS, Johnson BW, Loeb JW. A closer look at MLU: what does it 

really measure? Clin Linguist Phon. 2005;19(8):635-648. 

59. Brown R. A First Language: the early stages. Cambridge: Harvard University 

Press;1973. 

60. Hunt KW. Grammatical structures written at three grade levels. Research 

Report No. 3. Washington: ERIC; 1965. 

61. World Medical Association 2014 [cited 2014-11-13]. Available from 

http://www.wma.net/en/30publications/10policies/b3/. 

62. Centrale Commissie Mensgebonden Onderzoek 2014. [cited 2014-11-13]. 

Available from: http://www.ccmo.nl/nl/medisch-wetenschappelijk-onderzoek-

en-de-wmo/. 

63. Vocht A de. Basishandboek SPSS 16 voor Windows. Utrecht: Bijleveld Press; 

2012. 

64. Gonzalez D B, Caceres A M, Bento-Gaz A C P, Befi-Lopes D M. The 

complexity of narrative interferes in the use of conjunctions in children with 

specific language impairment. J Soc Bras Fonoaudiol. 2012; 24(2):152-156. 

65. Leonard LB. Language learnability and specific language impairment in 

children. Appl Psycholinguist. 1989;10:179-202. 

66. Zwitserlood, R. Morpho-syntactic development and verb argument structure 

in narratives of Dutch school-age children with SLI [unpublished dissertation]. 

Utrecht: Utrecht University; 2007.  

67. Wechsler D. Wechsler Intelligence scale for children-III (WISC-III-NL). 

Amsterdam: Pearson Assessment and Information BV; 2005. 
68. Tellegen P, Laros JA. Sneijders-Oomen Niet-verbale Intelligentie Test 6-40 

(SON-R 6-40). Amsterdam: Hogrefe Uitgevers; 2011. 
69. Schlichting L. Peabody Picture Vocabulary Test-III-NL (PPVT-III-NL). 

Amsterdam: Pearson Assessment and Information BV; 2005. 
70. Manly T, Robertson IH, Anderson V, Nimmo-Smith I. The Test of Everyday 

Attention for Children (TEA-Ch). Amsterdam: Pearson Assessment and 

Information BV; 1998. 



 

 
The efficacy of Story Grammar Training  

Boersma, final version, 3 July 2015 

21 

71. Gathercole S, Pickering S. Working Memory Test Battery for Children 

(WMTB-C). Amsterdam: Pearson Assessment and Information BV; 2001. 
72. Kingsma A, Burg W van den, Kalverboer AF, Deelman B, Claparede E. 15 

woordentest voor kinderen. Groningen: Universitair Medisch Centrum; 2007. 
73. Emslie H, Wilson FC, Burden V, Nimmo-Smith I, Wilson BA. BADS-C 

Behavioural assessment of the dysexecutive syndrome for children. 

Ecologisch valide testbatterij voor executief functioneren bij kinderen van 8 tot 

16 jaar. Amsterdam: Pearson Assessment and Information BV; 2006. 

	
  
	
  
  



 

 
The efficacy of Story Grammar Training  

Boersma, final version, 3 July 2015 

22 

Tables 
	
  
Table 1. Characteristics of participants. 
Variable Participants (n=7)  
Age   

Age in months (SD) 119 (8.8)  
Interval 110.5 – 126.7   

   
Gender   

Male 2  
Female 5  

   
Intelligence quotienta   

IQh  97.0 (15.6)  
Interval 82.2 – 111.8  

   
Receptive skillsb   

WBQh (SD) 88.3 (9.7)  
Interval 79.3 – 97.3  

Receptive skills pctb    
WBQ pct (SD) 0.26 (0.17)  
Interval 0.09 – 0.40  
   

Auditory attentionc   
Ssi (SD) 5.86 (3.0)  
Interval 3.1 – 8.6  
   

Visual attentionc   
Ssi (SD) 9.71 (2.4)  
Interval 7.5 – 11.9  
   

Working memoryd   
Quotienth (SD) 92.0 (23.7)  
Interval 70.1 – 113.9  
   

Long term memorye   
Decielj (SD) 5.1 (3.8)  
Interval 1.7 – 8.6  
   

Executive functionsf   
Ssi (SD) 8.9 (3.8)  
Interval 5.4 – 12.3  

Interval: 95% confidence interval; IQ: intelligence quotient; n: number of participants; pct: percentile; SD: 
standard deviation; Ss: Standard score; WBQ: word comprehension quotient. 
a For determination of the intelligence quotient, the Wechsler Intelligence Scale for Children-III-NL 
(WISC-III-NL)67 is used for five of the seven and the Snijders-Oomen Non-verbal intelligence test (SON-
R 6-40)68 is used for two of the seven participants.  
b For determination of the receptive skills, the Peabody Picture Vocabulary Test -III- NL (PPVT-III-NL)69 
is used.  
c For determination of the auditory attention and visual attention, the Test of Everyday Attention for 
Children (Tea-ch)70 is used.  
d For determination of the working memory, the Working Memory Test Battery for children (WMTB-C)71 
is used. 
e For determination of the long term memory, the Woorden Leer Test (WLT)72 is used. 
f For determination of the executive functions, the Behavioural Assessment of Dysexecutive Syndrome 
for Children (BADS-C)73 is used. 
g Quotient (-1 SD to +1 SD ranges from 85-115). 
h Standard score (-1 SD to +1 SD ranges from 7.0-13.0). 
j Deciel (-1 SD to +1 SD ranges from 2.5-9.5).  
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Table 2. Study parameters. 
Parameter  Comment 
Comprehension   
CQ  Sum of correctly answered questions concerning 

the selected stories divided by the total number of 
questions. 

Microstructure   
VRE  Sum of all errors related to verbs, divided by the 

sum of all t-units. 
N-VRE  Sum of all non-verb related errors divided by the 

sum of all t-units. 
GC  Sum of subordinate clauses divided by the total 

number of utterances in a story. These include: 
- MLU: The MLU is calculated based on t-

units. A t-unit is a main clause with the 
related adjunct subordinate clauses. 

- MLU5: the average length of the five 
longest utterances. 

- Number of CC and SC divided by the sum 
of all clauses and subordinate clauses. 

Macrostructure   
PE  Sum of all correctly realised plot elements divided 

by the total number of offered plot-elements. 
SL  Total number of clauses and total number of 

subordinate clauses in a story. 
CC: coordinate conjunctions; GC: grammatical complexity; CQ: comprehension question; MLU: mean 
length of utterance; MLU5: mean length of utterance of the five longest utterances; N-VRE: non-verb 
related errors; PE: plotting elements; SC: subordinate conjunctions; SL: story length in t-units; VRE: 
verb related errors. 
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Table 3. Score of comprehension questions of the Bus story (Retelling) and the Frog story 
(Telling). 

Bus Story  Frog Story 

T1 (n=3) T2 (n=5)    T1 (n=3) T2 (n=4)   

M SD M SD Z P  M SD M SD Z P 

Score comprehension questions   

86.7 5.8 96.7 5.8 -1.342 0.180  87.5 12.5 95.8 7.2 -1.414 0.157 

M: mean; n: number of participant; P: p-score; SD: standard deviation; T1: pre-test; T2: post-test; Z: z-
score. 
 
 
 
Table 4. Microstructure measures of the Bus story (Retelling) and the Frog story (Telling). 

Bus Story  Frog Story 

T1 (n=7) T2 (n=7)    T1 (n=7) T2 (n=7)   
M SD M SD Z P  M SD M SD Z P 

Mean Length of Utterancesa   
7.7 1.0 7.7 0.9 -0.105 0.916  7.6 0.5 7.7 0.8 -0.254 0.799 
Mean Length of the 5 Longest Utterances   
11.8 2.4 12.2 2.6 -0.681 0.496  13.2 1.4 13.8 2.3 -0.631 0.528 

Coordinate Conjunctions CCb   
0.57 0.08 0.65 0.12 -1.185 0.236  0.71 0.15 0.71 0.16 -0.507 0.612 

Subordinate Conjunctions SCb   
0.13 0.08 0.14 0.02 -0.507 0.612  0.06 0.04 0.08 0.06 -0.676 0.499 

Non-Verb Related Errors N-VREb   
0.25 0.10 0.22 0.13 -1.014 0.310  0.36 0.19 0.40 0.30 -.169 0.866 

Verb Related Errors VREb   
0.25 0.18 0.19 0.18 -0.845 0.398  0.17 0.07 0.21 0.11 -1.521 0.128 

M: mean; n: number of participants; P: p-score; SD: standard deviation; T1: pre-test; T2: post-test; Z: z-
score. 
a The mean length of utterances is calculated based on t-units. 
b Total number of coordinate conjunctions (CC),subordinate conjunctions (SC), non-verb related errors 
(N-VRE), or verb related errors (VRE) divided by the sum of all clauses plus subordinate clauses in the 
narratives. 
 
  



 

 
The efficacy of Story Grammar Training  

Boersma, final version, 3 July 2015 

25 

Table 5. Macrostructure measures of the Bus story (Retelling) and the Frog story (Telling). 
Bus Story  Frog Story 

T1 (n=7) T2 (n=7)    T1 (n=7) T2 (n=7)   

M SD M SD Z P  M SD M SD Z P 

Plotting elementsa   

0.47 0.21 0.62 0.13 -1.261 0.207  0.33 0.12 0.53 0.12 -2.120 0.034 

T-units   

24.4 5.3 26.3 4.9 -1.101 0.271  55.0 10.7 56.7 18.3 -0.338 0.735 

Subordinate clausesb   

7.0 3.9 10.3 4.1 -2.375 0.018  7.1 3.5 11.3 7.5 -.877 0.380 

M: mean; n: number of participant; P: p-score; SD: standard deviation; T1: pre-test; T2: post-test; Z: z-
score. 
a Percentage of realised plotting elements. 
b Total number of subordinate clauses divided by the sum of all clauses in the narratives.  
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Figures 
	
  
Figure 1. Bus story comprehension and production of plotting elements. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
Figure 2. Frog story comprehension and production of plotting elements. 
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Figure 3. Bus story score plotting elements. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Frog story score plotting elements. 
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English abstract 
	
  

Title: The efficacy of story grammar training on narrative skills of children with 

specific language impairment. 

Background: Narrative abilities are an important prognostic indication of future school 

success and language proficiency. Children with specific language impairment (SLI) 

show limitations in their narrative skills and are therefore in need of effective 

interventions for improving those narrative skills. The story grammar training is 

considered to be a possibly effective narrative intervention. 

Aim and research question: This research studied the efficacy of the intervention 

‘story grammar training’ for children aged 9;02 to 11;02 with SLI. The study 

comprised of an analysis on the levels of story comprehension, microstructure, and 

macrostructure (all established indicators for narrative skills). 

Method: Seven participants received individual story grammar training over a period 

of 4-8 weeks. During the pre-test and post-test, the expressive narrative skills were 

measured via two narrative tests. Plotting elements and story length were evaluated 

on the level of macrostructure. Microstructural complexity was analysed using verb 

related errors, non-verb related errors, and grammatical complexity. Receptive 

narrative skills were measured via comprehension questions. 

Results: A comparison of the pre-test and post-test shows a significantly increased 

usage of Additive coordinate conjunctions, the adverb ‘er’, subordinated clauses, and 

the number of realised plotting elements. On the contrary there are significant 

inclined deletion of nouns, argument structure deletion, and congruency errors. 

Conclusion: The clinical setting yearns for evidence by means of scientific research 

in effective narrative interventions. This research delivers limited evidence for the 

efficacy of story grammar training. Further well-designed research is needed to 

confirm these findings. 

Recommendations: A recommendation for future research is to study a greater 

sample size containing homogeneity at two age ranges and an increased duration 

and intensity of the specific intervention. 

 

Keywords: ‘Specific language impairment’, narrative, intervention, macrostructure, 

microstructure. 
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Dutch summary 
	
  

Titel: De doelmatigheid van de interventie ‘story grammar training’ met betrekking tot 

de vertelvaardigheid van kinderen met een taalontwikkelingsstoornis(TOS). 

Inleiding: Vertelvaardigheid is een belangrijke voorspeller van later schoolsucces en 

taalvaardigheden. Kinderen met een TOS laten regelmatig problemen zien met 

betrekking tot de vertelvaardigheid. Het is daarom van belang dat wetenschappelijk 

onderbouwde vertelvaardigheidsinterventies worden uitgevoerd. De ‘story grammar 

training’ kan hier mogelijk aan bijdragen. 

Doel en onderzoeksvraag: Dit onderzoek richt zich op het vinden van 

wetenschappelijk bewijs voor de effectiviteit van de ‘story grammar training’ bij 

kinderen van 9;02 tot 11;02 jaar in een klinische werksetting. Het onderzoek bestaat 

uit een analyse van verhaalbegrip en van het micro- en macroniveau van een 

verhaal. 

Methode: Zeven participanten hebben gedurende 4-8 weken individueel ‘story 

grammar training’ ontvangen. Tijdens de voor- en nameting zijn de expressieve 

vertelvaardigheden via twee verteltaken geanalyseerd. Op microniveau werd 

gekeken naar het gebruik van niet-werkwoord gerelateerde fouten, werkwoord 

gerelateerde fouten en grammaticale complexiteit. Op macroniveau werd gekeken 

naar het aantal gerealiseerde plotelementen en de verhaallengte. Het verhaalbegrip 

werd bekeken aan de hand van verhaalbegripsvragen. 

Resultaten: Vergelijking van de voor- en nameting laat zien dat er significante 

verbetering is in het gebruik van additieve voegwoorden, het bijwoord ‘er’, bijzinnen 

en het aantal gerealiseerde plotelementen. Ook werd een significante toename 

gevonden van deletie van zelfstandig naamwoord en argumenten en 

congruentiefouten. 

Conclusie: In de klinische praktijk is grote behoefte aan het vinden van evidentie voor 

vertelvaardigheidsinterventies. Met dit onderzoek is beperkt bewijs gevonden voor de 

doelmatigheid van de ‘story grammar training’. Er is meer onderzoek nodig om deze 

bevindingen te bevestigen. 

Aanbevelingen: Aanbevelingen voor toekomstig onderzoek zijn het herhalen van de 

studie met een grotere homogene steekproef, bestaande uit twee verschillende 

leeftijdsgroepen, en het verhogen van de duur en frequentie van de specifieke 

vertelvaardigheidsinterventie. 

 

Trefwoorden: Taalontwikkelingsstoornis, narratief, interventie, microniveau, 

macroniveau.  
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Appendix 1 
	
  
Inter-rater reliability scores.  
Variable Measure57 Result Data Reviewers 
Microstructure     

Conjunctions Cohen’s Kappa 0.941 10% 2 
MLU Cohen’s Kappa 0.989 10% 2 
MLU5 Cohen’s Kappa 0.987 10% 2 
N-VRE Cohen’s Kappa 0.960 10% 2 
VRE Cohen’s Kappa 0.960 10% 2 

Macrostructure     
Plotting element Cohen’s Kappa 0.960 10% 2 
T-units Cohen’s Kappa 0.953 10% 3 
Subordinate clauses Cohen’s Kappa 0.930 10% 2 
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Appendix 2 
	
  

Story elements of the 3D-symbols of the story-braid50. 
 
Main character	
  

 
Who or what is the story about?	
  

Setting	
   When and where does the story take place?	
  
Kick-off	
   What happened to the character?	
  
Feelings	
   How did the character feel about what happened?	
  
Plan	
   What does the character want to do?	
  
Action/event	
   What action does the character take to achieve the 

plan?	
  
Direct consequence	
   What happened as a result of the attempt/action?	
  
Resolution	
   How does the character feel about the direct 

consequence?	
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Appendix 3 
	
  

Intervention protocol Story Grammar Training50. 
 
Step 1 

 
The picture book is observed with the subject; the depicted story is told, 
not read. 

Step 2 The story is interactively read out loud, whereby the symbols of the 
‘story-braid’ function as support. The therapist formulates the links from 
the symbols to the story-elements. 

Step 3 The child stages the story with corresponding materials and/or hand 
held puppets. The therapist supports the story intensively through 
making use of: complementary sentences, specific questioning for 
clarification or repetition and focused stimulation (offer same sentence 
structure repeatedly). The pictures from the book function as support 
too. 

Step 4 The child retells the story using the ‘story-braid’ and one picture from 
the book. 

Step 5 Attention is paid to the microstructure of the story in relation to the 
language goals of the child, for example the practice of sentence 
structures. 

Step 6 The child is provoked to tell the story on basis of one complex picture 
depicted in the book, without support of the ‘story-braid’. The story is 
audio recorded. 

Step 7 The in step 6 recorded story is played back while the symbols of the 
‘story-braid’ are shown. The therapist and the child discuss which of the 
symbols are absent. 

Step 8 Step 5 is repeated 
Step 9 Together with the therapist the child tells the story once again on basis 

of the symbols shown on the ‘story-braid’. Use can be made of symbol 
magnets on a white board or a worksheet with stamps. Special attention 
is given to the element that was not sufficiently told in step 8. 

Step 10 The story is retold once again, but in an alternative work form as in: 
telling the story with the aid of a digital picture book, recording the story 
accompanied by pictures of the book, drawing a comic strip or by 
creating a logical sequence of pictures from the book as a screenplay.  
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Appendix 4 
	
  

List of abbreviations and relevant definitions. 

CC Coordinate Conjunctions 
CQ Comprehension Question 
GC Grammatical Complexity 
MLU Mean Length of Utterances 
MLU5 Mean Length of Utterance of the Five longest utterances 
(N)VRE (Non) Verb Related Errors 
PE Plotting Elements 
Retelling Retelling task, the Bus story 
RDK Speech and Language Centre of Royal Dutch Kentalis 
STAP Spontaneous Language Analysis Procedure (in Dutch: Spontane Taal 

Analyse Procedure) 
SC Subordinate Conjunctions 
SGT Story Grammar Training 
SL Story Length 
SLI Specific Language Impairment 
Telling Generation telling task, the Frog story 
WMO Medical Research Involving Human Subjects Act (in Dutch: Wet Medisch-

wetenschappelijk Onderzoek met Mensen) 
 
 
	
  
	
  
	
  


