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RUNNING HEAD: Dose form manipulation in language interventions for DLD  28 

 29 

Abstract 30 

Purpose: To extract key learning from intervention studies in which qualitative aspects of 31 

dosage, dose form, have been examined for children with developmental language disorder 32 

(DLD) - in vocabulary, morphosyntax and phonology domains. This research paper emerged 33 

from a pair of systematic reviews, aiming to synthesise available evidence regarding qualitative 34 

and quantitative aspects of dosage respectively. Whilst quantitative aspects had been 35 

experimentally manipulated, the available evidence for dose form (tasks or activities within 36 

which teaching episodes are delivered) was less definitive. Despite this, the review uncovered 37 

insights of value to DLD research. 38 

Method: A pre-registered systematic review (PROSPERO ID=CRD42017076663) adhering to 39 

PRISMA guidelines was completed. Included papers were: Quasi-experimental, RCT or cohort 40 

analytic studies, published in any language between January 2006 and May 2019; oral language 41 

interventions with vocabulary, morpho-syntax or phonology outcomes; and participants with 42 

DLD (M=3-18 years). The intention was to include papers in which dose form was 43 

experimentally manipulated or statistically analysed, while quantitative dosage aspects were 44 

controlled, such that definitive conclusions about optimal dose form could be drawn, and gaps 45 

in the evidence identified.  46 

Results: 224 papers met the above inclusion criteria; 27 focused on dose form. No study 47 

controlled for all quantitative aspects of dosage such that we could effectively address our 48 
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original research questions. Despite this, key points of learning emerged with implications for 49 

future research  50 

Conclusions: There is tentative evidence of advantages for explicit over implicit instruction, 51 

and of the benefits of variability in input, elicited production and gestural and other visual 52 

supports. With careful design of dose form, there is potential to design more efficient 53 

interventions. SLP research would benefit from an agreed taxonomy of dose form components 54 

and standardised reporting of intervention studies to enable cross-study comparisons and a 55 

systematic accrual of knowledge to identify optimal dose form for clinical application.  56 

 57 

Introduction 58 

Over the past 20 years, there has been an increased need for accountability in SLP practice 59 

both in educational and health settings. Increasingly, the focus of accountability is not only on 60 

effectiveness, but also efficiency of practice: an issue inextricably linked to intervention 61 

dosage. Warren et al. (2007) put forward five dosage characteristics to describe intervention 62 

intensity. Dose form is the qualitative dosage component of their taxonomy and refers to the 63 

tasks or activities within which the teaching episodes are delivered.  It seems intuitive that 64 

differing dose forms will be more or less effective and therefore require more or less 65 

quantitative dosage to effect change. However, there is little guidance available for practice in 66 

this regard. This paper examines and synthesises current evidence regarding intervention dose 67 

form, with respect to children with Developmental Language Disorder (DLD), in the domains 68 

of vocabulary, morpho-syntax and phonology. We report findings from a systematic review 69 

which aimed to identify studies, which allow valid conclusions to be drawn regarding the 70 

optimal and most efficient dose forms used in interventions. That is, studies which compare the 71 

relative efficacy of differing dose forms, whilst controlling for quantitative aspects of dose. In 72 

the following we a) define and describe components of dose form in detail; b) describe the 73 
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range of dose forms used in interventions for children with DLD,  reported in previous reviews 74 

(e.g. Cirrin & Gillam 2008; Marulis & Neuman, 2010; Proctor-Williams, 2009; Wren et al., 75 

2018), and what is known about their effectiveness; and c) outline the aims and approach of 76 

the current study.  77 

Defining dose form 78 

Over time, the construct of dose form has been developed and refined. In 2009, Proctor-79 

Williams built on the work of Warren and colleagues (2007) in her description of the 80 

components of dose form to include ‘the commonly used techniques, procedures, and 81 

intervention contexts that constitute teaching episodes’ (p. 295). In this new definition 82 

techniques are the specific actions/ teaching behaviors thought to have benefit and procedures 83 

refer to how these techniques are combined. Intervention contexts are described as falling on a 84 

continuum from highly child-centered, to hybrid, to clinician-directed (Fey, 1986).  85 

We further specify and extend the intervention contexts component of dose form to 86 

capture potential other ‘active ingredients’, we judged as missing from the Proctor-Williams 87 

(2009) taxonomy: the activity in which the technique/ teaching behavior is being delivered and 88 

the degree of variability in the linguistic input, or materials used. We also add an additional 89 

component: the method of instruction, with specific reference to explicit versus implicit 90 

approaches. See Table 1. 91 

Insert Table 1 about here 92 

What do we know about techniques, procedures, methods of instruction and intervention 93 

contexts for children with DLD? 94 

Techniques 95 

Vocabulary. Techniques typically used in vocabulary interventions include exposing 96 

children to target words in varied contexts; using visual supports such as iconic gestures; 97 

development of meta-linguistic strategies during reading; use of stress/ slower speech rate; and 98 
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elaboration designed to give the child a richer knowledge of target words’, semantics or 99 

phonology.  A previous review by Cirrin & Gillam (2008), in relation to school aged children 100 

with oral language disorders, reported positive effects for slowed rate; interactional 101 

conversational reading strategies; and iconic gestures. However, few studies of vocabulary 102 

interventions have systematically compared the effectiveness of one technique relative to 103 

another. Additionally, prior to the Warren et al. (2007) paper, most studies did not fully report 104 

or consider the potential impact of quantitative aspects of dosage in the interpretation of their 105 

findings (Zeng et al., 2012). 106 

Morphosyntax. Techniques most typically used in morphosyntax interventions are 107 

imitation; priming; modelling; recasting /enhanced conversational recasting; expansions; and 108 

elicitation prompting.  While empirical studies show that these techniques facilitate 109 

morphosyntactic development in children with DLD (see Proctor-Williams, 2009), lack of 110 

information on quantitative dose again makes comparisons of techniques, problematic. There 111 

are substantial differences in how techniques, such as imitation training and modelling, are 112 

implemented (Eisenberg et al., 2020) and inconsistencies with respect to how these techniques 113 

are combined (e.g. Smith-Locke et al., 2015 (modelling recasting and cueing); Owen Van 114 

Horne et al. 2018 (drills, imitation, modelling and recasting)). Consequently, it is difficult to 115 

tease apart their relative effects. Contradictory findings regarding the relative impact of one 116 

technique over another are therefore not surprising. For example, with respect to a group of 117 

children with DLD, Courtright and Courtright (1979) found modelling resulted in higher target 118 

morpheme use than imitation, whereas Connell and Stone (1992) found imitation to be more 119 

effective than modelling.  120 

Phonology. There is a wealth of different techniques in the field of phonological 121 

interventions, including the use of minimal and maximal sound contrasts, stimulability, meta-122 

phonology, and auditory bombardment. However, few studies include children with DLD, and 123 
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focus instead on those with Speech Sound Disorders without DLD. In a recent review of 124 

published studies by Wren and colleagues (2018) 11 different ‘procedures’ were identified 125 

falling into five categories – environmental, auditory-perceptual, cognitive-linguistic, 126 

production or ‘integrated’ approaches. The authors conclude that it is currently not possible to 127 

determine which are most effective. 128 

Method of Instruction – Explicit plus Implicit versus Implicit only 129 

Interventions can also vary depending on whether they can be implemented explicitly, 130 

where the child is given information with respect to the rule underlying the teaching target, or 131 

implicitly, where they are required to induce the rule/ pattern (see Finestack (2018) for a 132 

detailed explanation of each).  133 

Vocabulary. Explicit vocabulary interventions include providing detailed definitions 134 

and examples before, during, or after a book reading activity, with follow up discussions 135 

reviewing target vocabulary. An implicit approach on the other hand, would involve a story 136 

reading activity, including aspects such as slowed speech, emphasis of target words and 137 

gestures, without stopping to reflect on target word meanings or giving target word definitions. 138 

Techniques such as those that use analogical thinking/ verbal analogy (highlighting similarities 139 

between pairs of words), are thought to require explicit instruction, to be effective with children 140 

with language impairment (Masterson & Perrey, 1999). In contrast, results from a meta-141 

analysis completed by Marulis and Neuman (2010) on young typically developing children and 142 

those ‘at risk’, suggest the highest effect sizes for interventions using a combination of methods 143 

of instruction.  144 

Morphosyntax. With respect to morphosyntax, modelling, recasting and priming have 145 

been most frequently implemented implicitly (Camarata et al., 1994; Leonard et al., 2006), and 146 

have been criticized for achieving only moderate intervention effects (Finestack, 2018). For 147 

this reason, there has been a move towards using more explicit approaches such as the Shape 148 
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Coding system (Ebbels, 2014). However, although primarily an explicit approach, which 149 

visually codes grammatical rules to make them explicit to the child, the Shape Coding system 150 

can also be combined with techniques usually used implicitly, such as modelling, elicitation 151 

and recasting. Prior to those papers included in the review reported here, only one study in 152 

which quantitative dose was controlled, systematically compared an implicit and explicit 153 

intervention approach. The treatment target was a novel noun morpheme, and while overall 154 

response to treatment was low, generalization (among those that did respond) was greater in 155 

the implicit condition (Swisher et al., 1995).  156 

Phonology. Explicit phonological interventions used with children with DLD include 157 

phonological awareness training, with positive effects reported, albeit in small scale quasi-158 

experimental studies (Gillon, 2000), whilst implicit approaches such as phonological auditory 159 

‘bombardment’, and minimal meaningful contrasts have not been tested, to our knowledge, in 160 

children with DLD, and often contain elements of explicit interventions alongside implicit 161 

approaches (Baker & McLeod, 2004; Hodson, 2015). Without systematically manipulating the 162 

methods of instruction within a given technique or intervention context, it is difficult to 163 

ascertain their respective impacts.   164 

Intervention contexts 165 

Lastly, techniques can be used in a range of intervention contexts that vary with respect 166 

to degree of structure and naturalness. In more recent years, therapy has moved from the use 167 

of highly structured/ decontextualized drills, to embedding targets in meaningful activities 168 

within a social context. Most recently, there has been increased interest in the impact of the 169 

linguistic context and, in particular, the variability of the input. 170 

Vocabulary. Interactive book reading is an example of a meaningful activity in which 171 

targets can be embedded with respect to vocabulary. In relation to the linguistic context and 172 

variability of the input, most work has been conducted with typically developing children and 173 
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findings are mixed. Some has reported positive word learning effects using high referent 174 

variability with young typically developing children (Perry et al., 2010), other studies suggest 175 

that too much variability (across a number of features) can have a negative effect (Twomey et 176 

al., 2013). The impact of variability is also thought to be target dependant such that noun 177 

learning might be particularly enhanced by increased variability, but verb learning less so 178 

(Gómez, 2002; Maguire et al., 2008). Few studies have investigated the effect of variability in 179 

relation to word learning in children with DLD. Alt et al. (2014) found input variability to 180 

enhance vocabulary learning in a group of late talking toddlers.  181 

Morphosyntax. Recasting is an example of a technique that can be embedded in a 182 

meaningful activity. Regarding the variability of the input, it is hypothesized that increasing 183 

input variability allows children to extract and generalize abstract grammatical rules more 184 

easily, informed in part by studies of artificial grammar learning. Work by Plante and 185 

colleagues (2014) is one example of the translation of this learning into a therapeutic context 186 

and is described later in this review. However, overall, surprisingly few studies have integrated 187 

increased variability into treatments for children with DLD. 188 

Phonology: On the child-centred, clinician-directed continuum, phonological 189 

interventions tend to take a more clinician-directed approach. Categories of intervention put 190 

forward by Wren et al. (2018) also include an environmental approach, which encompasses 191 

phonological interventions that are embedded in everyday interactions, rather than directed 192 

activities, that focus solely on change in a child’s speech-sound system. Again, the focus here 193 

is on those with speech sound disorder rather than DLD. 194 

 195 

Current study 196 

Systematic reviews of interventions for children with DLD have tended to focus on the 197 

overall effectiveness of different treatments and delivery models without looking specifically 198 
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at dose form (see Cirrin et al., 2010; Cirrin & Gillam, 2008; Law et al., 2004). Dose form has 199 

been the point of discussion in two ‘clinical forum’ papers (Eisenberg, 2014; Kamhi, 2014) 200 

and was reviewed by Proctor-Williams (2009) solely in the morphosyntax domain. Since then, 201 

several informative papers, across domains, have been published.  As a result of these 202 

significant papers, bringing the importance of dosage to the attention of researchers and 203 

clinicians, recently published intervention studies have begun to provide more detailed 204 

information on the quantitative aspects of dosage. This development we believed, would allow 205 

for a more valid assessment of the relative efficacy of different dose forms than had previously 206 

been possible. Our aim was to capitalise on this opportunity and conduct a systematic review 207 

and narrative synthesis of intervention studies for children with DLD in which aspects of oral 208 

language intervention dose form were experimentally manipulated, or retrospectively 209 

statistically analysed. The review was to be the second of a pair completed with similar 210 

methodology: the first focussing on the quantitative aspects of dosage (see Frizelle et al., 2021). 211 

However, the process was not straightforward in relation to dose form.  212 

To allow for direct comparisons of different dose forms, we planned to include only 213 

studies in which the efficacy of one intervention was compared to an alternative and studies in 214 

which dose (number of teaching episodes per session), dose frequency and total intervention 215 

duration were either controlled or reported in sufficient detail to allow valid conclusions 216 

regarding the effects of dose form to be drawn.  However, of those papers that did provide 217 

information on the quantitative aspects of dose, there was significant variation in the levels of 218 

detail reported, with some papers only providing information on planned dose and others giving 219 

information on the discrepancy between what was planned versus what was received. It was 220 

also problematic that some papers controlled for one quantitative aspect of dosage (such as 221 

dose) but not another (such as dose frequency). As we progressed through the process, it 222 

became increasingly evident that there were no papers that purely manipulated dose form 223 
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(while controlling for all quantitative aspects of dose) and therefore we could not definitively 224 

answer the research questions we planned to address. 225 

However, although the quality of studies was such that it was difficult to draw definitive 226 

conclusions about the relative efficacy of varying dose forms, the process uncovered several 227 

key insights with the potential to be of value to the discipline of intervention research for 228 

children with DLD. Therefore, the aims of this research paper are to document and disseminate 229 

those insights. We present our learning from the papers reviewed under each of the 230 

subcategories of dose form described above. We then synthesise our findings and make 231 

recommendations regarding key next steps for the systematic accrual of knowledge, necessary 232 

in the field of DLD research, to identify optimal dose form for clinical application.  233 

This paper is unique in that it systematically addresses the impact of dose form across domains, 234 

using the most up to date papers, which increasingly give information on quantitative dose, 235 

therefore bringing us closer to uncovering the unique contribution of dose form on intervention 236 

effectiveness for children with DLD. 237 

Method 238 

The review was registered with PROSPERO (ID=CRD42017076663) and our methods 239 

adhered to PRISMA guidelines for systematic reviews (Moher, 2009). The method is reported 240 

in more detail in our review of the quantitative aspects of dosage (Frizelle et al., 2021). More 241 

detailed definitions of our included research designs and our definition of intervention are 242 

given in the PROSPERO pre-registration (McKean et al., 2017) (ID=CRD42017076663).  243 

Search Procedures 244 

Searches were conducted to identify empirical peer reviewed articles, in any language, 245 

relating to oral language interventions with children with DLD, published January 2006 - May 246 
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2020. The study commenced in 2016 as part of a COST Action 1406 1 and so the previous 10 247 

years were targeted, to provide a comprehensive but manageable sample of papers to review. 248 

The review continued into 2020 and so the searches were updated to include a further 4 years.  249 

Seven electronic databases were used: Web of Science (Including Medline, SSCI), 250 

MEDLINE(PubMed), ERIC, PsycINFO, Cochrane Library, Scopus, and LLBA. (see Appendix 251 

A for search string). Reference lists of the final list of papers included and relevant systematic 252 

reviews were also hand searched for additional papers. Inclusion / Exclusion criteria are 253 

reported in supplementary material and in Frizelle et al. (2021) with one addition - Included 254 

papers experimentally manipulated or statistically analysed dose form whilst either a) keeping 255 

other quantitative variables such as dose constant or b) explicitly quantifying dose, dose 256 

frequency, total intervention duration and consequently cumulative intervention intensity, to a 257 

sufficient degree such that  insights about the potential impact of dose form could be inferred. 258 

The review focused on interventions in which there were outcomes in the domains of 259 

vocabulary, morpho-syntax and phonology. 260 

Paper Selection and Reliability of Search Procedures 261 

Stage 1: The initial search formed the basis of several COST Action IS1406 reviews with 262 

differing foci. The aim was to identify papers evaluating interventions for children with DLD 263 

across all language domains. These papers were initially screened on title and abstract for 264 

inclusion/ exclusion based on the criteria of date, target group, level of evidence (whether there 265 

was an element of control included in the study design) or evaluation of an intervention. 266 

Twenty percent were double screened by two independent reviewers, using specialist software 267 

supporting systematic reviews (EPPI – Reviewer 4). Overall agreement was 96%. All non-268 

English papers at this and subsequent stages were considered by either author AKT (who is 269 

 
1 Action 1406 focussed on understanding intervention and service delivery for children with DLD across Europe 
and a number of partner countries. 
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fluent in a number of languages) or by a native speaker of the relevant language in the COST 270 

Action and relevant criteria discussed with the first author after translation. This stage yielded 271 

1198 papers. 272 

Stage 2: 100% of papers included after stage 1 were screened on title and abstract by two 273 

independent reviewers (PF and AKT). However, we did not include pragmatics domain as this 274 

was the focus of a different review led by other members of the COST Action. Agreement was 275 

93%. This yielded 698 papers. At this stage and each of the subsequent stages, disagreements 276 

were discussed and a consensus was reached as per PRISMA guidelines. 277 

Stage 3: Full text screening was completed by the same two independent reviewers. Agreement 278 

rate was 94%. This resulted in 244 papers. 279 

Stage 4: Full text screening was completed to include a) papers with a specific focus on dosage 280 

characteristics, which were experimentally manipulated or statistically analysed, b) research 281 

design levels 1, 2, or 3 (the Oxford Centre for Evidence Based Medicine Hierarchy of 282 

evidence). Agreement rate at this stage was 97% and yielded 39 papers. 283 

Stage 5: Full text screening was completed on the above 39 papers and only those that focused 284 

specifically on dose form with the necessary controls identified above were included (n=27). 285 

See Figure 1 for PRISMA flowchart. Insert Figure 1 about here. 286 

Data Extraction 287 

The data were extracted from the included papers by the first author (PF) and are 288 

presented in Table 2.  Note that throughout this review we use the term DLD, however the 289 

terminology used in Table 2 reflects that which was used in each included paper. All papers 290 

were also reviewed by the last author (CMK). For the most part, we used the intention of the 291 

authors to categorise the manuscripts. However, in a few incidences we needed to infer the 292 

information, for example when categorizing Owen van Horne et al. (2018) (under procedures); 293 

Fey et al.  2017 (under intervention context) Haebig et al., 2019 (under intervention context). 294 



 13 

There were no disagreements with respect to the coding of dose form components or aspects 295 

of dose frequency. Insert Table 2 about here.  296 

Risk of Bias 297 

Studies were appraised by the first and last author, using the Cochrane Risk of bias tool 298 

for RCTs (Higgins et al., 2011). We assigned risk of bias ratings of high, low or unclear. Both 299 

reviewers rated each article independently and disagreements were resolved by consensus. The 300 

risk of bias assessment for each paper is shown in Figure 1 in supplementary materials. 301 

 302 

Results 303 

Thirty-three studies were identified in which dosage was experimentally or statistically 304 

manipulated, 27 of which manipulated dose form. (Table 2). The majority of studies identified 305 

children as having DLD2 using the following criteria a) a composite score of below 1 standard 306 

deviation on a standardized language measure such as the Clinical Evaluation of Language 307 

Fundamentals (CELF 4) or the Structured Photographic Expressive Language Test (SPELT-3) 308 

b) non-verbal IQ scores within 1 standard deviation of the norm on a test of cognitive 309 

functioning (standard score > 85) c) hearing within the normal range (shown by passing a pure 310 

tone hearing screening) or no known sensory impairments and d) no known neurological, 311 

social-emotional or psychiatric disorders. Interestingly, there was only 1 intervention study 312 

(4%) for children with DLD with phonological outcomes, in which dose form was directly 313 

manipulated. In contrast there were 12 studies (44%) specific to vocabulary, and 14 (52%) 314 

specific to morphosyntax. Thirty-three percent (n = 9) were RCTs, level 2 in the hierarchy of 315 

evidence (OCEBM, 2011), 59% (n = 16) were quasi-experimental, (level 3) studies and two 316 

studies (7%) were a cohort analytical design (level 3). RCT participant numbers were small, 317 

 
2 Note this is not the term used in all papers, as many papers preceded the move from SLI to DLD as per the 
CATALISE consensus (Bishop et al. 2016) 
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ranging from six to 30 per group, which raises concerns regarding the interpretation of null 318 

findings. The aim of RCTs is to control for differences across groups but with such small 319 

sample sizes randomization does not ensure group equity, and is likely to result in biases. There 320 

was considerable variation in the risk of bias between papers, with performance bias blinding 321 

often impossible to achieve as is the case for most SL interventions. There was a notable 322 

increase in controlling for detection bias (i.e. blind outcome measurement) in more recently 323 

published studies. Overall, attrition bias and selective reporting were least evident across all 324 

papers.  325 

Summary of exploratory findings in relation to dose form 326 

Table 3 presents the dose form comparisons that have been completed across each 327 

domain. Insert Table 3 about here.  328 

The first finding of note is the distinct lack of intervention studies in which dose form has been 329 

manipulated with phonological outcomes for children with DLD, (see Heikkilä et al., 2018). In 330 

general studies of Speech Sound Disorder (SSD) tend to exclude children with DLD and vice 331 

versa. Given the high comorbidity in these groups and the more negative prognosis in children 332 

with a history of both disorders, in particular with respect to literacy (Pennington & Bishop, 333 

2009; Eadie et al., 2014), this is an important gap in the necessary evidence to inform clinical 334 

practice.  335 

There is an inherent difficulty in the interpretation and synthesis of the available 336 

evidence due to the high degree in variability of research design across several key 337 

methodological choices. Across the discipline of intervention research for children with DLD, 338 

there has not been a systematic approach to the examination of the effect of dose form 339 

components and how they may interact with age, language level, and other dosage 340 

characteristics. In addition, factors such as the nature and timing of outcome measures or the 341 

definition of mastery or generalization of a given linguistic skill, have not been methodically 342 
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examined. In the following we draw out the key learning we feel can be identified within this 343 

challenging context and discuss lessons which must be learned if future research is to answer 344 

key questions regarding optimal dose form.  345 

Techniques – (The specific actions/ teaching behaviors thought to have benefit.) 346 

Vocabulary.  347 

Semantic and phonological support. With respect to vocabulary techniques (the 348 

specific actions/ teaching behaviors thought to have benefit), studies have reported on a 349 

semantic teaching focus, phonological focus or a combination of the two (e.g. Korat et al., 350 

(2019); Steele et al., (2013)). Overall, the findings suggest that with equivalent doses in a single 351 

session, a semantic approach is more beneficial than a phonological or combined approach 352 

when learning new vocabulary (Steele et al., 2013). However, in this study learning was 353 

measured through tasks which were much more similar to the semantic than the phonological 354 

teaching; outcomes were measured immediately post intervention and did not include 355 

generalization items; overall dose was low and sample size was small. Therefore, we do not 356 

know how treatment effects change with higher doses; if the benefit is maintained over time or 357 

is generalizable to other related items; or if the findings would be the same with a larger sample. 358 

Within a semantic focus dose forms have included varying levels of support (e.g. dictionary 359 

support, giving explanations in the context of the story), the relative effectiveness of which 360 

appears to be dependent on the outcome measure used i.e. the clinical goal.  While dictionary 361 

support appeared to be most effective with respect to word use, providing explanations in the 362 

context of the story was more effective in relation to word definition outcomes (Korat et al., 363 

2019). An interaction between semantic supports and children’s language level was also 364 

reported in that a combined approach incorporating both definition and context was most 365 

effective for those with higher levels of language. 366 
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Supplementary gesture manipulation. There is some evidence to suggest benefits to 367 

the use of supplemental gesture with dose held constant. Using comprehension probes as the 368 

outcome, administered pre-, during and immediately post intervention, van Berkel-van Hoof 369 

et al. (2019) found that children with DLD learned more pseudo-words in a signed than 370 

unsigned condition. In addition, Vogt and Kaushke (2017a; 2017b) report on the learning 371 

advantage of iconic compared to attention getting gestures across comprehension, naming and 372 

word definition outcomes. However, findings are based on target rather than generalization 373 

items, and similar to the van Berkel-van Hoof study, outcomes were measured immediately 374 

post intervention. Interestingly, the finding of a supplemental gesture advantage was not 375 

replicated (one-week post intervention) in an intervention of similar duration (Lüke et al., 376 

2011) but where the dose was lower and the iconicity of the gestures was not specified.  The 377 

potential effect of the outcome measure timing is particularly pertinent in the context of recent 378 

work carried out by Storkel et al. (2019) showing a 40% drop in word learning 5/6 days post 379 

intervention. 380 

Morphosyntax. 381 

Recasts and elicited expression. With respect to morphosyntax, studies have compared 382 

various combinations of techniques (e.g. enhanced conversational recasting versus recasting; 383 

cueing versus recasting; prompted elicitation with either recasting or modelling versus 384 

recasting alone; and recasting and modelling versus recasting alone). Overall, they suggest that 385 

apparently quite subtle differences in the cues and recasts provided could affect intervention 386 

efficacy. Hence there are a number of techniques which offer potential for manipulation to 387 

improve efficiency. However, across studies the impact of expressive practice has rarely been 388 

controlled and so is a potential confound meaning further research is needed for definitive 389 

conclusions to be drawn.  390 
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Eidsvåg and colleagues (2019) manipulated dose form technique by comparing 391 

individual morphological error treatment (where children are only exposed to their own target) 392 

to treatment carried out in a pair (where children are additionally exposed to their partner’s 393 

target). Despite hearing their partner’s target morpheme modelled during treatment, children 394 

in the paired condition showed no significant gains in their ability to produce them. The authors 395 

interpreted their findings as an indication that recasts were only effective when directed to a 396 

specific child, required the child’s active attention and included attempts at morpheme 397 

production (i.e. when they were enhanced).  The authors acknowledge that there was an 398 

element of expressive practice involved for each child when working on their own morpheme, 399 

which was absent in the unenhanced recasting condition (in the presence of the paired child’s 400 

treatment). The authors also counsel caution against over-interpretation due to the study’s small 401 

sample size. Similarly, Smith-Lock and colleagues (2015) found a cueing hierarchy (that also 402 

included recasting) to be more effective than recasting alone in improving grammar production 403 

in children with DLD. However, the average age of the cueing group was almost twice that of 404 

the recasting group; the cueing condition involved actively eliciting productions whereas the 405 

recasting only condition did not; the cueing condition had explicit methods of instruction for 406 

some morphemes but not others; and although the authors report on dose, it was extrapolated 407 

from a single 15 minute activity from 8 hours of treatment, meaning we cannot rule out the 408 

possibility of dose production differences between groups.  Findings from Yoder et al. (2011) 409 

support the use of prompted elicitation followed by either recasts or models over the use of 410 

recasts alone. They found that for children with an MLU of 1.84 (Brown’s Late Stage I) the 411 

prompted elicitation with modelling/recasting was more effective than recasting alone. Again, 412 

it is worth noting that the former approach involves actively eliciting productions whereas the 413 

latter does not. It is also interesting to note that although the recasting dose was higher in the 414 

recasting only condition, the benefits of expressive practice outweighed the benefits of this 415 
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increased dose. The potential impact of expressive practice is also evident in the Proctor-416 

Williams and Fey (2007) study, where accuracy of verb production did not differ between the 417 

two treatment conditions: recasting alone versus recasting and modelling. It is significant that 418 

children produced the target verbs in both dose form conditions. However, the low dose (given 419 

at a rate typical of conversation) may also have prevented differences from emerging. Finally, 420 

Hassink and Leonard (2010) examined differences in types of conversational recasting, with 421 

preschool children with DLD through a retrospective analysis of transcripts of therapeutic 422 

recasting sessions. Findings suggest that non-corrective recasts are associated with better 423 

morphological outcomes, than those that are corrective (particularly in the use of third-person 424 

singular) and subject-less recasts are associated with poorer outcomes than those in which the 425 

subject is included. Findings therefore indicate that the quality of clinician recasts, and the 426 

relationship between child and clinician utterances, impacted learning. 427 

Phonology. 428 

Visual supports. The addition of visual supports (in the form of video) was reported in 429 

the only study in which dose form was manipulated with respect to phonological training 430 

(Heikkilä et al., 2018). Despite measuring numerous outcomes, the only advantage found was 431 

in relation to non-word repetition. It is difficult to draw any firm conclusions based on one 432 

study (with small numbers) and while we acknowledge the work that has been done in this area 433 

with children with speech sound disorders, much more work is required for children with DLD. 434 

Procedure (the combination and order of treatment delivery)  435 

Morphosyntax.  436 

Order effects. There is emerging evidence of the importance of order effects suggesting 437 

they do affect the treatment outcome. Plante et al. investigated whether modelling (in the form 438 

of auditory bombardment) given before or after enhanced conversational recast treatment, 439 

would result in a greater morphological treatment effect. While there were no differences at 440 
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group level, individually an increased number of children (86%) were considered ‘treatment 441 

responders’ in the auditory bombardment after recast condition than the before condition. 442 

Comparisons to a previous study with similar dose, Plante et al. 2014, where only 56% of 443 

children were treatment responders support the finding that modelling after recasting serves to 444 

augment its effects, consolidating children’s internal morpheme representations and producing 445 

better results than recasting alone.  446 

Van Horne and colleagues (2017; 2018) also investigated order effects in their 447 

complexity-based approach, which appears to enhance morphosyntactic treatment effects. 448 

They found that those who began treatment with harder to inflect verbs first, made greater gains 449 

in past tense accuracy on both target and generalisation verbs, than those who were initially 450 

treated with verbs that were easier to inflect. Although the ‘hard first’ group advantage was no 451 

longer evident at follow up on structured probes, when assessed using spontaneous language 452 

samples, they continued to show greater gains both immediately and delayed post treatment. 453 

Although the age difference was not statistically significant, it may be worth noting the ‘hard 454 

first’ group was on average 9-months older than the easy-first group. The authors conclude that 455 

the developmental model (which would seem most intuitive) may not be optimal to achieve 456 

generalisation of newly acquired morphosyntactic rules. 457 

Method of Instruction (manner in which techniques are delivered)  458 

Morphosyntax.  459 

Explicit plus Implicit versus Implicit only. Findings from both papers addressing this 460 

comparison indicate a learning advantage for explicit instructions in children with DLD with 461 

an average age of 7 years. Finestack and Fey (2009) compared a deductive to an inductive 462 

approach. We have interpreted the deductive approach as explicit + implicit and the inductive 463 

as implicit only but refer the readers directly to the papers for minor differences in how the 464 

terms are defined. Findings showed that when compared to the implicit only groups, children 465 
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in their explicit+ groups used the novel target morpheme across all probes, and did this more 466 

quickly with less intervention. What is particularly noteworthy in the context of the current 467 

review is that because the implicit only group were slower to learn the patterns than the 468 

explicit+ group, they were exposed to a higher recasting dose. Despite this, the explicit 469 

instruction appeared to outweigh the benefits of the increased input dose. In the second, more 470 

recent paper, while keeping dose constant, Finestack (2018) again compared explicit + implicit 471 

versus implicit only, Again, there was a learning advantage for the addition of explicit rule 472 

instruction for children with DLD in this age range.  473 

Intervention Contexts 474 

Vocabulary. 475 

Activity within which the technique is being delivered. Dose form manipulation has 476 

also been explored with respect to the context / activity within which techniques are being 477 

delivered, for example in spoken/ sung format or using static or video images.   The findings 478 

point up the potential for contexts to interfere as well as facilitate learning.  Smeets et al. (2012) 479 

carried out two experiments where video and static stories were presented with and without 480 

music and sounds.  While they found that video and static stories were equally effective, the 481 

presence of music and sounds interfered with children’s learning in both contexts, such that the 482 

interference was greater for children whose DLD was more severe. In contrast, Kouri and Winn 483 

(2006) reported that when words and melody were presented as a single unit (as is the case in 484 

a song), music appeared not to be detrimental to quick incidental word learning.   485 

Variability in the linguistic input or materials used. High input variability appears to 486 

be advantageous in the vocabulary domain, for children with DLD. The advantage of increased 487 

variability is shown in referent exemplars (how an object is represented), language input and 488 

changes in context. Findings suggest that increasing exemplar variability in treatment has the 489 

potential to improve children’s ability to generalize their lexical knowledge and to increase the 490 
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efficacy of word learning interventions (Aguilar et al., 2018). Aguilar and colleagues (2018) 491 

found that with high variability in the referent, preschool children with DLD had the ability to 492 

learn three new words having been exposed to them 18 times over three sessions, and asked to 493 

name the items once per session. The findings were maintained 6 weeks post intervention. This 494 

was in considerable contrast to previous studies where typically only one object exemplar is 495 

given (e.g. Alt & Plante, 2006) and where many more presentations were required for learning 496 

to occur (e.g. 40 non-word exposures to learn eight non-words (Gray, Pittman & Weinhold, 497 

2014) or 36 exposures to learn ~ three words (Storkel et al., 2017), (albeit with different 498 

outcome measures). Giving children the opportunity to retrieve word names, also appears to 499 

aid word learning with respect to nouns (Leonard et al., 2019a) and adjectives (Leonard et al., 500 

2019b), although overall learning was not high in either of these studies. Interestingly, although 501 

the receptive exposure dose was constant, the design of both studies was such that there were 502 

expressive dose differences between conditions in each study.  The findings therefore suggest 503 

that given the same receptive exposure dose children will learn words more easily, if given the 504 

opportunity to use rather than just hear them. Word retrieval exercises, in which intervening 505 

words are presented (and therefore spaced), also assist word learning and retention more than 506 

when the context does not change (Haebig et al., 2019). However, because the intervening 507 

material also serves to create a more spaced learning condition, it makes it difficult to tease 508 

apart the facilitating factors. The implications of massed versus distributed/ spaced learning is 509 

discussed in more detail in our review (Frizelle et al., 2021) on the quantitative aspects of 510 

dosage.  511 

Morphosyntax. 512 

Variability / specificity in the linguistic input. With the exception of Riches and 513 

colleagues (2006), who found that variability of the input did not influence children’s 514 

morpheme learning (based on only two verbs), other studies suggest that highly variable input 515 
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in the therapeutic dose form facilitates grammatical morpheme learning, in children with DLD. 516 

The theory posited, as to why variability in the input aids learning, is that it helps children 517 

extract the morpho-syntactic rules. It is also in keeping with recent morpho-syntactic priming 518 

work with younger children with typical language skills (Krok & Leonard, 2018). The positive 519 

effect of variability has been shown in the study by Plante et al. (2014), in which a high (24 520 

unique verbs once) and low (12 unique verbs twice) variability group were compared. The high 521 

variability group was the only group to show a treatment effect (albeit modest) and also showed 522 

better generalisation of morpheme use. Building on this work Krzemien and colleagues (2020) 523 

suggest that when learning to generalise constructions, gradually increasing variability in the 524 

input (through progressive alignment) may be more beneficial for children with DLD, than 525 

using maximum variability at the outset. There is also an inherent link between complexity and 526 

variability in different dose forms. Children are exposed to many examples of easy verbs in 527 

their ambient language input. These core verbs are heard and used frequently and are therefore 528 

in keeping with a low variability approach. It is thought that they serve as an initial platform 529 

from which children may begin to observe a morphological rule, but that it is only when 530 

children are exposed to less common verb exemplars that their representations strengthen, and 531 

this helps to generalise the rule to a wider range of contexts. Exposure to less common verbs 532 

(many of which meet Van Horne’s (2018) definition of hard verbs), automatically increases 533 

the variability of the input the child hears across intervention and other contexts, therefore 534 

making it difficult to tease apart whether the enhanced treatment effect is driven more by the 535 

variability or complexity of the input. Given the number of aspects of verb complexity to 536 

consider (relative frequency, phonological complexity and telicity - the completeness of the 537 

event described by the verb), we agree with Owen Van Horne and colleagues (2018), who 538 

suggest that from a clinical perspective, variability may be easier to operationalise than 539 

complexity.  540 
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One final study, which we found difficult to align with other studies, was carried out 541 

by Fey and colleagues (2017). In this study, the linguistic input was specifically manipulated 542 

to test the competing sources of input (CSI) hypothesis. The hypothesis proposes that when 543 

children use main verbs, not marked for tense, it is because they are treating certain sentence 544 

types in their input, as models for declaratives. The authors compared two treatments, one 545 

based on the CSI principles and one which did not adhere to these principles (TRAD). A 546 

number of techniques were used in both treatments, but it was the specific nature of the 547 

linguistic input that was being compared. The CSI group showed greater improvements for one 548 

of the three morphemes examined. We refer the reader directly to the paper, for a more 549 

comprehensive description of how the input was manipulated.  550 

 551 

Discussion 552 

Literature shows that children with DLD can learn from many of the dose form components 553 

discussed in this research paper, however our knowledge with respect to how dose form 554 

interacts with the quantitative aspects of dosage is in its infancy. We do have some evidence 555 

that with careful design of dose form context, changes can occur with lower levels of 556 

quantitative dose (see Aguilar et al., 2018). However, this research is just beginning. Hence, it 557 

is not yet possible to conclude which are the optimal and most efficient dose forms used in 558 

interventions. Nevertheless, it is possible to identify some key learning from the review above. 559 

With respect to vocabulary, the relative effectiveness of teaching with a phonological versus a 560 

semantic focus has not been established and the relative effects of different semantic supports 561 

appear to be dependent on the outcome measure. The use of gesture may be advantageous in 562 

the short term but we do not know if these effects are maintained. High variability, in relation 563 

to how an object is represented, as well as changes in the language input, and context also 564 
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appear to enhance word learning and may allow for learning to take place with fewer 565 

exemplars. 566 

Research comparing different dose forms in morphosyntax has been more extensive. However, 567 

with respect to techniques, studies have not been sufficiently similar to make any kind of 568 

summary statements about their relative effects. It seems that whatever the technique, whether 569 

the child gets an opportunity to produce the target has a role to play, in improving outcomes. 570 

However, opportunities for expressive practice are rarely tightly controlled and become a 571 

confound in a number of studies. The order of techniques (auditory bombardment post 572 

recasting) or linguistic targets (hard verbs first) also affect the treatment outcome but have been 573 

relatively under-researched. In relation to method of instruction, explicit instruction appears to 574 

rarely occur on its own but is beneficial to morphosyntactic learning in children with DLD, 575 

when added to an implicit approach. Finally, variability in the linguistic input appears to 576 

facilitate grammatical morpheme learning in children with DLD.  577 

It is clear from this review that we are a long way from being able to make definitive 578 

recommendations, regarding optimal dose forms for interventions for children with DLD. We 579 

are yet further away from understanding whether these vary with respect to the child’s age, 580 

intervention target, or severity or profile of language difficulties. In the following we describe 581 

the approach to research we believe is necessary if we are to answer these important questions 582 

of relevance to clinical practice, commissioning and funding of services and best outcomes for 583 

children with DLD. 584 

 585 

Recommendations for future research 586 

Systematic Programme of research 587 

  A systematic program of research is required, first, to the manipulation and 588 

measurement of dose form, so that effects are measured in isolation. Although clinicians and 589 
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researchers often combine techniques in the belief that it will yield better outcomes, combining 590 

techniques makes it difficult to tease apart their relative effects. Differences in how techniques 591 

are operationalised also causes contradictory findings regarding the relative impact of one 592 

technique over another. Taking a more systematic approach, we can begin by measuring dose 593 

form techniques in isolation and directly comparing one technique with another, we can then 594 

gradually build knowledge through measuring the effect of combining techniques in varying 595 

procedures and contexts and with different methods of instruction.  596 

A systematic approach is also needed to explore interactions between variability in dose 597 

form and quantitative dose. Preliminary findings that dose form variability in both vocabulary 598 

and morphosyntax could reduce the dose required to achieve an effect (Aguilar et al., 2018; 599 

Plante et al., 2014), have important implications for cost-effectiveness and efficiency and 600 

suggest that this would be a worthwhile avenue for future research. 601 

This program of research must also examine the impact of different dose form 602 

components, across a broader age range, and with differing severity and profiles of language 603 

difficulties. Even though children with DLD continue to have difficulties into adulthood, the 604 

majority of studies included in this review (with respect to both vocabulary and morphosyntax) 605 

focussed on children between 4;0 and 6;0 years.  It would also be beneficial to explore any 606 

potential interaction between age or language level and dose form. While an interaction 607 

between dose form and language level was reported by Korat et al. (2019), Smeets et al. (2012), 608 

and Yoder et al. (2011), overall the relationship between the two has been significantly under-609 

researched. A final consideration is whether differing dose form components are more or less 610 

effective at different stages in the intervention process. Perhaps explicit methods of instruction 611 

are more beneficial at the earlier stages of learning, whilst implicit are more beneficial later, 612 

during generalisation and consolidation (Ebbels, 2014).  613 
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To complete such a systematic and comprehensive program, including all aspects of 614 

dose form, it is clear that a large number of studies are required, each building incrementally 615 

on the findings and approaches of prior studies. This must be a cross-laboratory endeavour if 616 

we are to gain these insights in a timely manner. Our review suggests there are significant 617 

inconsistencies across research teams in how specific dose form components are defined, 618 

making the collaboration or synthesis across studies described above highly problematic. 619 

 620 

Operationalizing aspects of dose form 621 

It is essential that a consistent approach to the reporting of dose form components be 622 

developed and adopted. Interventions that are often similarly labelled, use different techniques 623 

or procedures.  For example, Proctor Williams (2009) specifies that modelling involves “the 624 

presentation of target syntactic forms, without an opportunity for child production” (p. 297). 625 

However, this is not how modelling is used by Yoder and colleagues (2011) where prompting 626 

to elicit a target structure was followed by either a model or a recast. More recently Eisenberg 627 

et al. (2020) suggest that the term model refers “to any exemplar of a target form presented by 628 

the clinician, regardless of whether or not the child is asked to attempt production of the target 629 

after hearing the model” (p. 206). Terms such as prompting and cueing are also commonly 630 

used and can incorporate a range of techniques (e.g. imitation, questioning, commenting), 631 

which are not always specified. There is no agreed regulated practice for each dose form 632 

technique and the level of detail in describing techniques is often not sufficient to allow faithful 633 

replication. For example, in relation to vocabulary studies, where supplemental gesture is used, 634 

the iconicity of the gestures is not always described (see Lüke, et al., 2011). In the context of 635 

Open Science this is hugely problematic, as without increased clarity in describing each aspect 636 

of dose form, replication will remain limited or flawed.  Additionally, it is impossible for 637 

clinicians to know that they are implementing the approach with sufficient fidelity to achieve 638 
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results. In the absence of faithful replications, clinicians and researchers are frequently 639 

interpreting results regarding the effectiveness or efficiency of different dose forms, based on 640 

a single study and very often with small sample sizes. This is problematic as with such small 641 

sample sizes only very large effects can be detected.  642 

A new taxonomy and reporting guidelines 643 

We recommend the development of an agreed taxonomy of dose form components 644 

across different domains and the adoption of reporting guidelines across the discipline to aid 645 

comparison and application of available evidence. The development of a taxonomy has been 646 

carried out in phonological interventions for children with Speech Sound Disorder (Baker et 647 

al., 2018) and lessons could be learned from this process for the domains of vocabulary and 648 

morphosyntax for children with DLD. With regard to reporting guidelines, for journal articles 649 

in which an experimental manipulation or intervention is reported, the JARS (The Journal 650 

Article Reporting Standards) (American Psychological Association, 2010) specify eight topics 651 

that should be included in an intervention description: intervention content, method of delivery, 652 

deliverer, setting, exposure quantity and duration, time span, and activities aimed at increasing 653 

compliance or adherence. In addition, the Template for Intervention Description and 654 

Replication (TIDieR) checklist and guide has been developed to improve the completeness of 655 

reporting and consequently the replicability of interventions (Hoffmann et al., 2014). While 656 

these generic guidelines are helpful, given the variation in levels of detail in current reporting 657 

on dose form (and indeed other aspects of dosage), it is likely that we need more discipline 658 

specific reporting guidelines, to ensure sufficient detail of dose form characteristics are 659 

included to move research and practice forward, with regard to optimal dosage characteristics. 660 

It is also the case that without an agreed taxonomy detailing each characteristic of dose form, 661 

inconsistencies in how different aspects of dose form are implemented will continue to be 662 
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problematic, and use of reporting guidelines alone would only go a small way towards 663 

addressing the problems in the literature.  664 

Quantitative aspects of dosage. Reporting guidelines are also needed which specify 665 

the level of detail required in each of the five dosage characteristics, outlined by Warren et al. 666 

(2007). There are four quantitative characteristics - dose, dose frequency, and total intervention 667 

duration, which are then combined to quantify cumulative intervention intensity. Within dose 668 

(the number of properly administered teaching episodes during a single intervention session) 669 

both the receptive (input) and expressive (output) dose need to be specified.  Each of the dose 670 

subcomponents also need to be addressed a) the average rate of teaching episodes per unit of 671 

time b) the length of the intervention session, and c) the distribution/ density of episodes over 672 

the session. In addition, planned versus actual received dose should be specified along with a 673 

minimum threshold of sessions from which dose can be extrapolated, if data from all sessions 674 

is not available. Finally, it is only with this level of detail on quantitative dosage characteristics 675 

that we can really begin to compare intervention dose form mechanisms.  676 

Outcome measures - definition and timing. Reporting guidelines would also be 677 

helpful in creating consistency in features of outcome measurement, such as how outcomes are 678 

defined, when outcomes are measured, and whether both target and generalisation items are 679 

included. In relation to defining outcomes, at a very fundamental level, more debate is required 680 

within the discipline as to what constitutes ‘knowing a word’, due to the substantial 681 

heterogeneity in outcome measurement for vocabulary outcomes. Results are likely to be 682 

dramatically different if ‘knowing a word’ is measured by defining versus naming that word. 683 

Choices regarding timing of outcome measurement are also not trivial. Immediate versus 684 

delayed testing are measuring two different types of learning: the former measuring children’s 685 

ability to encode new information, the latter tapping into the level of decay or consolidation 686 

that has occurred. Storkel and colleagues (2019) highlighted this, when reporting a 40% drop 687 
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in word learning a mere 5 to 6 days post intervention. Other studies, reporting a learning 688 

advantage for one dose form over another during an intervention, find no such advantage when 689 

follow up measures are taken (e.g. Lüke et al., 2011). Contrary findings have also been 690 

reported, where initial encoding for children with DLD appeared weaker than their typically 691 

developing peers immediately post intervention, but their retention scores were similar one 692 

week later (Leonard et al., 2019a). 693 

Testing on target probes versus generalisation items is also significantly different in 694 

relation to what children have learned and there are examples in the literature, where no 695 

learning advantage is shown, for example, on target items, but is shown when measuring 696 

generalisation outcomes, particularly in relation to variability (e.g. Aguilar et al., 2018; Owen 697 

Van Horne et al., 2018). 698 

 699 

Conclusion 700 

Clearly, continuing at the current pace of discovery, and using the small samples 701 

represented in much of the work reviewed here, we will not complete the program of research 702 

necessary to move the field forward, any time soon. To accelerate Scientific progress, we 703 

recommend cross-laboratory co-operation and the adoption of internationally recognised 704 

standardised reporting of research methods and intervention taxonomies. In addition, we 705 

recommend a culture of open science, where interventions are pre-registered and clearly 706 

described; accompanying manuals are made available; and where trial data is shared through 707 

open access repositories. In this way study comparison, meta-analysis and data-pooling would 708 

be enabled; it would serve to accelerate the rate of discovery within the field, and would 709 

maximise the potential for learning. Our paper further develops existing operationalisations of 710 

dose form and identifies key aspects that we believe should be encoded in such a taxonomy. 711 

The benefits of large collaborative research teams have been shown in other areas of science 712 
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such as in the field of genetics. We advocate that it is time to change research practice and 713 

reporting in the field of speech and language pathology, so that we can expedite the delivery 714 

of benefits to the lives of those with DLD, through more effective and efficient intervention 715 

delivery.  716 

 717 
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Table 1. Components of Dose Form and their Definitions 978 

Techniques The specific actions/ teaching behaviors thought to have benefit 

Procedures The combination and order, of technique delivery  
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Method of 

Instruction  

The manner in which techniques are delivered i.e. with or without explicit 

instruction (Explicit versus Implicit)  

Intervention 

contexts 

This has 3 sub-components 

• The activity within which the technique/teaching behaviour is being delivered  

• Where the activity sits in the child-centred, clinician-directed continuum 

• The degree of variability / uniformity in the linguistic input or materials used.  

 979 

Table 3. Dose form comparisons that have been completed across each domain. 980 
 981 
 982 
Aspect 
Manipulated 

Domain 
Vocabulary  Morphosyntax Phonology 

Techniques Manipulation of Semantic 
supports 
 
 

Modelling versus 
Enhanced conversational 
recast treatment 

Audio-visual 
speech 
training 
versus 
auditory 
only 

Manipulation of learning 
supports – phonological; 
semantic; combined 
phonological-semantic; and 
control. 
 

Dose form in keeping with 
Competing Sources of 
Input Hypothesis versus 
traditional approach not 
including these features 
(using story modelling, 
retell and recasting) 
 

 

Supplementary gesture - 
signs with speech versus 
signs alone 
 
 
 

Retrospective analysis of 
differences in types of 
conversational recasting 
 

 

Supplementary gesture -  
pseudoword with/without 
iconic signs 
 

Modelling + recasting 
versus modelling alone 

 

Supplementary gesture -   
iconic versus attention getting 
gestures 

Recasting versus cueing   

  Grammatical recasting 
versus prompting followed 
by a recast or model 
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Procedures  Enhanced conversational 
recast treatment preceded 
or followed by auditory 
bombardment  
  

 

 Manipulation in the order 
of verb presentation, 
(easy to hard, or hard to 
easy). 
 

 

Method of 
Instruction 

 Implicit only versus 
explicit and implicit 
combined. 
 

 

 Explicit and implicit 
combined versus implicit 
only- determined by type 
of auditory prompts given 
 

 

Intervention 
Context 

Variability of the physical 
representation of objects used 
for each referent in word 
learning (high versus low 
variability) 

Variability of the linguistic 
input (high variability 
versus progressive 
alignment in exposures to 
novel construction) 
 
 

 

Retrieval practice with 
contextual changes versus 
immediate retrieval without 
any intervening linguistic 
material. 
 

Variability of the linguistic 
input (high versus low 
variability in 
conversational recast 
treatment). 

 

Retrieval practice with 
contextual changes versus 
repeated study with no 
retrieval practice  
 
 
 
 

Variability of the linguistic 
input (modelling with a 
noun/pronoun versus noun 
only frame, in subject 
/object slots) 
 

 

Using e-books, words 
illustrated with either static or 
video images with / without 
the addition of music and 
sounds in the video condition  
 

  

Use of story scripts to 
facilitate word learning, given 
in sung versus spoken form 
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 983 

 984 
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 985 



 45 

 986 

  987 
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Table 2. Summary of included intervention studies, with vocabulary, morphosyntax or phonology outcomes, in which aspects of dose form were manipulated. 

Study  Participants (Intervention 
and comparison) 

Treatment                                                                                                                                Outcomes 

Aspect Manipulated:Techniques 
Domain: Vocabulary 

Study Study design Number Age (M, SD) Dose Form / 
Intervention 
context  

Treatment 
/control targets 

Dose Form 
manipulation 

Planned/ 
Received dose  

Planned/ 
received 
Dose 
frequency 

Intervention 
duration and 
session 
length 

Nature and 
timing of 
measures 

Main findings 

1. Korat, O., 
Graister, T., 
& Altman, C. 
(2019). 

Quasi 
Experimental 

40 children. 
20 with SLI; 
20 with 
typical 
development  
 
All children 
assigned to 
each 
condition 

Mean age of 
5.58 years 
(SD = .51)  
 

Word 
exposure 
with short 
dictionary 
explanation , 
word 
exposure 
with 
explanation 
given in the 
context of the 
story, or a 
combination 
of the 
previous two.  
 
Using 
animations 
representing 
each word 
meaning – in 
e-books.  
 

Comprehension 
and production 
of 9 verbs 

Manipulation 
of semantic 
supports for 
new word 
learning in e-
book activity 

Each dose form 
was given once 
per session (i.e. 
short 
explanation, 
explanation in 
story context, 
combination of 
the two). 
 
 

5 sessions at 
1-3 day 
intervals 

2 – 3 weeks 
(sessions 10 
minutes in 
length). 

Receptive and 
expressive 
probe 
measures of 
the target 
dictionary 
words 
(receptive 
word 
knowledge 
test; word 
definition 
task; word use 
task) 
Administered  
pre and post 
(post 1–3 days 
after the last 
intervention 
session) 
 
 

No significant 
effect of 
support 
between 
groups. Type of 
dictionary 
support did not 
affect receptive 
word learning. 
Dictionary 
support was the 
most effective 
with respect to 
word use for 
children with 
SLI. Explanations 
in context 
resulted in the 
best word 
definition 
outcomes. The 
combined 
definition 
approach most 
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effective for 
those with pre- 
intervention 
higher levels of 
language. 

2. Lüke, C., 
Rohlfing, K., 
& 
Stenneken, 
P. (2011) 

RCT 12 children 
with SLI and 
a semantic 
lexical 
disorder (6 
children in 
each group) 

Whole group 
3;01 to 5;09, 
M = 57,05 
months; SD = 
11;08 
months) 
 
Gesture 
group 
median 
57,05 
months 
Control 
group 
median 
63;05  
 

Word 
exposures in 
the context of 
play. Prosodic 
emphasis and 
semantic 
elaboration.  
In the gesture 
group, the 
therapist 
used signs 
and speech 
simultaneousl
y when 
naming the 
figures. 

9 novel 
pseudowords 
(presented as 
names of comic 
figures / 'new 
friends') 
 

New word 
learning using 
simultaneous 
sign and 
speech or 
signs alone 

SLT named the 
figures 12 
times session 1                                                  
16  times 
session 2,                                                         
18 times 
session 3                        
 

Once weekly 3 weeks (45 
minutes per 
session, 
including 
testing) 

Picture 
naming 
procedure and 
receptive 
word learning 
procedure 
developed to 
test active 
word learning 
during and 
post 
treatment.  
 
 
Pretesting (1 
week before 
the 
intervention). 
Naming tests 
after each 
intervention 
session; 
posttesting 1 
week after the 
intervention 
had 
concluded. 
 

No difference 
between groups 
in active words 
learned 
expressively or 
receptively at 
post-test. 
However, there 
was a statistical 
trend in favour 
of the gesture 
group. 
 

3. Steele, S. 
C., 
Willoughby, 

Quasi 
Experimental 

12 children 
with LI from 

LI group = 
10;03 years 

Word 
exposures 
through: 

20 words– 
presented in 
one of four 

Semantic 
word learning 

Control 
Treatment one 
exposure 

One Tx 
session (the 
whole study 

One session 
(length of 

Dynamic word 
learning 
assessment 

Results showed: 
Children with LI 
performed 
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L. M., & 
Mills, M. T. 
(2013) 

low income 
backgrounds 
11 children 
with typical 
language  
 
All children 
assigned to 
each 
condition 

(9.32 
months) 
TL goup =  
10;08 years 
(6.73months) 
 

Phonological 
segmentation 
and blending 
tasks 
(modelled by 
the therapist 
and then 
completed by 
the child). 
Semantic 
condition - 
student 
friendly 
definitions, 
and use of 
word 
associations / 
synonyms by 
therapist and 
child. 
Combined 
approach- 
phonological 
and semantic 
elements as 
described. 

learning 
conditions, 
before reading 
passages in 
which the words 
were 
embedded. 

task in 4 
conditions –  
phonological; 
semantic; 
combined 
phonological-
semantic; and 
control. 

Phonological 
Tx = 5 
receptive and 2 
expressive 
Semantic Tx = 
5 receptive and 
2 expressive 
Combined Tx + 
9 receptive and 
4 expressive 
 

took place 
over 4 
sessions)  

session not 
specified)  

i.e. Ability to 
define the 
words (with 
response 
dependant 
contextual 
clues) 
immediately 
post 
intervention. 
If contextual 
clues did not 
help children 
were asked 
multiple 
choice 
questions. 
 

significantly 
better only in 
the semantic 
condition 
relative to the 
control 
condition. 
 
Despite hearing 
the words more 
frequently in 
the 
phonological 
condition 
performance 
was similar to 
the control the 
Combined 
condition 
performance 
was similar to 
the semantic 
even though 
words were 
more frequently 
presented in the 
combined. 

4. van 
Berkel-van 
Hoof, L., 
Hermans, D., 
Knoors, H., 
& 
Verhoeven, 
L. (2019). 

Quasi Exper-
imental 

40 children 
with DLD 
 
26 children 
with typical 
development 
 
All children 
assigned to 

Children with 
DLD M= 
10;10 (SD = 
7.51 
months).  
Age range 
from 9;3 to 
12;2 
 

Pseudo-word 
and iconic 
sign 
exposures 
using pre-
recorded 
video clips 
and pictures  
 

Comprehension 
of 20 pseudo 
words 

Pseudo-word 
exposures 
with and 
without iconic 
signs 
 
One alien 
from each pair 
presented in 

 4 exposures 
per session (in 
4 20 trial 
blocks) 
 
 

4 sessions a 
week 
 
3 were 
training 
sessions (1,2 
and 3)  

1 week, 20 
minutes per 
session 

Comprehensio
n probes and 
response time 
measures 
administered 
pre- during 
and 
immediately 
post- 

Children with 
DLD  
1)learned more 
words with sign 
than without 
(mean 
difference of 
sign vs no-sign = 
1.14. 
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each 
condition 

Children with 
typical 
development  
M = 9;11 (SD 
= 9.80 
months), Age 
range from 
8;10 to 12;2 

pictures are 
of paired 
aliens with 
one 
distinguishing 
feature. 
 
Words 
presented in 
the context of 
a carrier 
phrase ‘Look 
an X’ in 
training and 
‘where is the 
X’ in testing 
 

the signed 
condition and 
one in the no-
sign condition 

3 testing 
sessions (2,3 
and 4) 

intervention 
to assess 
children’s 
accuracy and 
speed of 
understanding 
target pseudo-
words 

2)responded as 
quickly to words 
with as without 
a sign. 
3) learned 
significantly 
fewer words 
than TD children 
(M= 4.81 v’s 
5.98) 
 
No significant 
effect of sign for 
TD children 

5. Vogt, S. 
S., & 
Kauschke, 
C. (2017a). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Quasi 
Experimental 

60 children – 
20 children 
with SLI 
20 TD 
children 
matched on 
chronological 
age (AM) 
20 language 
matched 
children (LM) 
 
All children 
exposed to 
each 
condition 

SLI M= 4;06  
years SD = 
0;7     
AM 4;05 
years SD 0.3   
LM M= 3;03  
years SD;16 
 

12 German 
words (nouns 
and verbs) for 
the AM 
group. 8 for 
the LM and 
SLI groups. 
Nouns 
represented 
rare animal 
species, verbs 
were 
intransitive 
and 
represented 
unusual 
movement 
types 
 

Word exposures 
in the context of 
a story 
accompanied by 
either an Iconic 
or attention 
directing 
gesture.  
 

Manipulation 
of two gesture 
conditions 
(iconic versus 
attention 
getting) 

Children were 
exposed to 
each target 
word twenty 
times before 
the first 
learning 
assessment 
and fifty-seven 
times before 
the second 
(post-test).  
 

3 training 
sessions over 
1-2 week 
period (2 to 
3 days apart) 

One to  2 
weeks (30 
minute 
sessions, 90 
minutes in 
total)  

(2017a) 
Learning was 
assessed 
through target 
focused 
naming and 
comprehensio
n tasks. 
Measurement
s taken pre, 
during 
(immediately 
after the first 
training 
session) and 
post 
intervention 
(two to three 
days after 

For all three 
groups, 
observing the 
iconic co-speech 
gestures 
improved 
children’s 
comprehension 
and naming of 
words to a 
greater degree 
than observing 
attention-
directing 
gestures. There 
was no 
particular 
benefit for 
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6. Vogt, S., 
& 
Kauschke, 
C. (2017b). 

completion of 
the training)  
 
(2017b) As 
above with 
the addition 
of a word 
definition task 

children with 
SLI. 
 
Children defined 
more words 
trained with 
iconic gestures 
than with 
attention 
getting 
gestures.  
 
Children with 
SLI showed 
increased 
semantic 
knowledge on 
words taught 
with the iconic 
rather than 
attention 
getting 
gestures. 

Aspect Manipulated: Techniques 
Domain: Morphosyntax 

7. Eidsvåg, 
S. S., 
Plante, E., 
Oglivie, T., 
Privette, 
C., & 
Mailend, 
M.L. (2019) 

Quasi Exper-
imental  

20 children 
with DLD 
(10 per 
group) 

Given for 
group as a 
whole  M = 
5;06, (SD = 
5.8 months) 

Enhanced 
conversationa
l recast 
method. 
Focused 
recasts 
targeting one 
morpheme 
per child 
throughout 
treatment 

Production of 
third-person 
singular form; 
past –ed; 
auxiliary; 
infinitive; 
yes/no 
questions.  
 

Modelling 
versus 
Enhanced 
conversational 
recast 
treatment 

Children in 
paired 
treatment 
group heard 24 
unique recasts 
per session 
directed 
toward 
themselves 
and 24 that 
were directed 

5 times per 
week (25 
days). 
Treatment 
days 
received 
ranged from 
22 to 25 

5 weeks (30 
minutes per 
session) 

use of target 
and control 
morphemes 
on an 
elicitation 
probe and 
correct use of 
the child’s 
treatment 
partner’s 
target 

Positive 
treatment 
effects shown 
for both 
conditions. 
Children in the 
paired condition 
showed no 
significant gains 
in their ability to 
produce their 
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to the other 
child. Children 
treated 
individually 
heard 24 
unique recasts 
per session 
directed solely 
to themselves. 

morpheme 
where 
appropriate. 
Pre, during 
and 8 weeks 
post 
treatment 

partner’s target 
morpheme 
 
However 
moderate to 
large effect sizes 
emerged, 
favouring 
individual 
treatment re 
greater 
spontaneous 
use of target 
morphemes  
and group 
treatment re 
children tending 
to learn their 
partner’s 
ambient 
morpheme. 
Different results 
may have 
emerged with a 
larger sample.   
 

8. Hassink, 
J. M., & 
Leonard, L. 
B. (2010). 

Quasi 
experimental 

17 children 
with SLI 
(input 
analysed for 
all children) 

Mean age 
not reported.  
Age range 
3;03 – 4;04 

1) recasts 
following 
child 
utterances 
that were 
prompted by 
clinicians 2) 
clinicians’ 
recasts of 
subject-less 

Use of 3rd 
person singular 

Variability in 
conversational 
recasting with 
respect to 
specific 
features of the 
input 
(retrospective 
analysis) 

12 recasts per 
session (.8 
recasts per 
minute) 1,152 
recasts 
containing the 
target form. 
 

four sessions 
per week 
 

24 weeks (96 
treatment 
sessions). 
Length of 
session not 
stated. 
 

3rd person 
singular 
elicitation 
probes 
administered 
mid (after 48 
sessions) and 
post (after 96 
sessions) 
treatment.  

Clinicians’ use of 
non-corrective 
recasts were the 
most positive 
predictor of 
both short and 
long term gains 
in the use of 3rd 
person singular. 
Recasts of 



 52 

sentences, 3) 
clinicians’ 
noncorrective 
recasts.  
 

subject-less 
sentences made 
a small 
contribution to 
children’s 
performance 
but were 
associated with 
poorer 
outcomes. 

9. Proctor-
Williams, 
K., & Fey, 
M. E. 
(2007). 

Cohort 
Analytical 
(treatment 
words 
randomly 
assigned) 

26  - 13 
children with 
SLI 13 
younger TD 
participants 
 
 

SLI group - 
7;10 years  
TD group -  
5;6 years 
 

Recasts - in 
the context of 
a play based 
activity  
 

Novel verb 
learning (6 
verbs). 
Syntactically all 
verbs were 
transitive, 
causative and 
telic. 
Phonologically 
all were single-
syllable verbs 
that marked 
tense with a 
vowel shift. 
 

Modelling + 
recasting v’s 
modelling 
alone 

Planned – Total 
dose of 30 
recasts in both 
density 
conditions. 
Low density =  
.2 per min                            
High density 
condition = .5 
per minute (no 
recasts in the 
first three 
sessions, last 2 
sessions 
included 5 
irregular past 
tense recasts 
for each of the 
three high-
density verbs  
 
Received  - low 
density .19 per 
min; High 
density .47.  

Distribution 
of sessions 
was not 
tightly 
controlled - 
substantial 
range in the 
number of 
days from 
the first to 
the fifth 
experimental 
sessions (4 
to 44, 
respectively; 
M = 14 days; 
SD = 8.95).  
 

Duration in 
weeks not 
specified. 2 
Training 
sessions of 
31 minutes - 
5 
experimental 
sessions - 
average 31 
minutes. 

During the 
intervention  -
Correct 
spontaneous 
productions of 
irregular past 
tense novel 
verbs in 
obligatory 
contexts in 
Sessions 4 and 
5.  
Post 
intervention - 
the number of 
correct 
irregular past 
tense verb 
productions 
(maximum 12 
per condition)  
 

No difference in 
accuracy of verb 
production 
whether recasts 
were included 
as part of the 
dose form or 
not. 
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10. Smith-
Lock, K. M., 
Leitao, S., 
Prior, P., & 
Nickels, L. 
(2015) 

Quasi 
Experimental 
with cluster 
randomization 

31 children 
with SLI (17 
recasting 
procedure, 
14 cueing 
procedure) 

Recasting 
group =  
119.06 
months (SD 
8.47)  
cueing group 
60.78 
months (SD 
3.51) 
 
 
 

Adult 
modelling 
and child 
production of 
targets. 
Correct child 
responses 
treated with 
modelling 
correct target 
back and non- 
specific 
feedback.  
Incorrect 
child 
responses 
treated with 
either 
recasting or 
cueing (which 
also included 
recasting but 
which is not 
explicitly 
stated in the 
paper). 
 
Structured 
activities 
implemented 
in small 
groups 

Recasting group: 
10 children 
targeted 
possessive -s, 3 
targeted regular 
past-tense 
marker -ed, 4 
targeted regular 
third person 
singular marker 
-3s. Cueing 
group: 8 
children 
targeted 
possessive -s, 1 
targeted regular 
past-tense 
marker -ed, and 
5 targeted 
regular third 
person singular 
marker -3s.  
 

Recasting 
versus cueing 
(differing only 
in the adults 
response to 
the child’s 
error) 

Received Dose: 
Total models 
heard during 
one 15-min 
treatment 
activity were 
calculated for 
each group. 
Mean number 
of models 
heard similar in 
both groups 
Recasting 
group = 86.22 
(SD 20.05); 
Cueing group = 
87.67 (SD = 
52.92). 
Extrapolating 
this figure 
across the 
whole program 
results in 
cumulative 
intervention 
intensity of 
2,069 models 
for recasting 
and 2,104 for 
cueing group. 
Mean number 
of target 
utterances per 
child in the 
recasting group 
was 10.08 (SD 

once weekly 8 weeks (1 
hour 
sessions -  
whole class 
15 minutes, 
3 activities 
15 minutes 
each) 
 

Grammar 
elicitation test 
(administered 
4 times). 
Gain between 
Tests 1 and 2 
(pre-
treatment 
gain) 
compared 
with gains 
made 
between Tests 
2 and 3.  
Test 4, 8 
weeks post.  

Cueing group 
made 
significantly 
more progress 
than the 
recasting group 
– with a 
medium–large 
treatment effect 
in the cueing 
group and a 
negligible effect 
size in the 
recasting group. 
No group 
differences in 
maintenance of 
treatment 
effects 8 weeks 
post treatment.  
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= 3.16) and in 
the cueing 
group was 
14.29 (SD = 
7.05). 
Difference not 
significant.  
 

11. Yoder, 
P. J., 
Molfese, 
D., & 
Gardner, E. 
(2011) 

RCT 57 children 
with SLI 
 
(MLT -Milieu 
language 
teaching 
condition  -
27 
BTR  - Broad 
target 
recasts 
condition  -
30) 

Mean ages 
not given.  
6 of the 
children 
were under 
36 months. 
Range 30 - 
60 months 
 

For MLT 
defined as 
correct 
teaching 
episode: 
adult prompt 
to elicit from 
child, 
followed by 
an adult 
production of 
targeted 
structure in 
either recast 
or model 
form 
 
BTR: prompts 
to elicit 
platform 
utterances, 
followed by 
grammatical 
recasts 

MLT-  
Researchers 
selected three 
targets from a 
language sample 
on the basis of 
the absence of 
examples of 
specific 
structures  from 
a list of 
potential targets 
typically present 
in children with 
the target 
child’s MLU. 
Targets were 
replaced when 
children used 
three non-
imitative 
examples of the 
structure in 
treatment 
sessions. 
 
BTR;  The BTR 
approach does 

Grammatical 
recasting 
(Broad target 
recasts BTR) 
versus 
prompting 
followed by a 
recast or 
model (Milieu 
language 
teaching MLT) 

Received:  
Rate  per 
minute of 
grammatical 
recast for BTR 
(M = 4.3, SD = 
0.74). 
Rate of correct 
teaching 
episode for 
MLT (M = 3.2, 
SD = 0.57) 
 
Dose (per min) 
was greater for 
BTR than for 
MLT t(55) = 
5.6, p < .001, d 
= 1.65.  
 
Average 
proportion of 
teaching 
episodes 
correctly 
implemented 
(per min) in the 
MLT group = 

Planned: 
Three 
sessions per 
week (72 
sessions)  
 
Received:  
Attendance 
96% (BTR M 
= 68.9, SD = 
3.1; MLT M = 
68.6, SD = 
3.2) of 
sessions 
offered. 
 
 

6 months (24 
weeks)  
30 minutes 
per session.  

Two 20 
minute 
language 
samples were 
collected at 6 
time points. 
Study entry, 
during the 
intervention. 
Immediately 
post 
treatment and 
two follow up 
maintenance 
measures 
(final sample 4 
months post). 
IPSyn score 
used to reflect 
syntactic and 
morphological 
structures 
used.  

Results revealed 
a cut point 
regarding which 
treatment was 
most effective. 
Despite lower 
MLT dose, for 
children with an 
MLU of 1.84 
MLT was 
superior to BTR 
in facilitating 
grammatical 
development. 
For children 
with higher 
MLU, both 
treatments 
yielded similar 
responses. 
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not target 
preselected 
grammatical 
structures and 
uses  prompts to 
elicit children’s 
platform 
utterances  
The BTR 
clinicians recast 
any ‘recastable’ 
child utterance 
that afforded 
modelling a 
developmentally 
appropriate 
grammatical 
structure.  
 
 

.89 (SD = .17). 
Average 
proportion of 
opportunities 
(per min) 
recast in the 
BTR group = 
.80 (SD = .07).  
 

Aspect Manipulated: Techniques 
Domain: Phonology 

12. Heikkilä
, J., Lonka, 
E., 
Meronen, 
A., 
Tuovinen, 
S., Eronen, 
R., 
Leppänen, 
P. H., 
Richardson
, U., 
Ahonen,T., 

Quasi 
Experimental  

20 children 
with SLI (10 
in each 
group)  

Group mean 
age 8 years 9 
months in 
the audio-
visual 
training 
group, 9 
years 1 
month in the 
auditory 
training 
group. 
 

Word 
exposures 
without noise 
(50%), with 
non-speech 
noise (25%) 
and with 
babble noise 
(25%). 
Children were 
required to 
extract 
different 
pieces of 

Development of 
Phonological 
skills. 
 
 

Audio-visual 
speech 
training v’s 
auditory only 

11 blocks of 
word-picture 
tasks, each 
containing 40 
words. (440)   
 
10 blocks of 
word-letter 
tasks, each 
containing 40 
words (400).  
 
6 blocks of 
word-syllable 

5 times a 
week 

6 weeks  - 10 
to 15 
minutes per 
session 
(between 5 
and 7.5 
hours)  

Neuro-
psychological 
and 
behavioural 
assessments 
completed Pre 
and post 
training  
 
NEPSY-II 
Phonological 
Processing 
NEPSY 
Repetition of 

Both groups 
improved in 
their 
phonological 
processing skills. 
No post 
treatment 
differences in 
how the two 
groups 
performed 
overall.  
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Tiippana, 
K.(2018). 

information 
from the 
exposures ( 
word, 
syllable, 
phoneme).  
 
Intervention 
delivered 
through use 
of Neuro- 
behavioural 
systems 
software 
 

tasks, each 
containing 40 
words. (240).   
 
One session 
consisted of 
one or two 
blocks, 
depending on 
the response 
speed of the 
participant.  
 

Nonsense 
Words  

Repetition of 
nonsense words 
the only 
outcome 
measure on 
which there was 
a significant 
difference 
between the 
two groups, in 
favour of the 
audio-visual 
condition. 

Aspect Manipulated: Procedure 
Domain: Morphosyntax 

13. Owen 
Van Horne, 
A. J., 
Curran, M., 
Larson, C., 
& Fey, M. 
E. (2018). 

RCT 20 children 
with DLD (2 
groups – 10 
easy first, 10 
hard first) 

easy first  
64.7 months 
(23.76) hard 
first 70.8  
months 
(22.77) 
 

Sentence 
imitation, 
corrective 
feedback, 
observational 
modelling, 
morpheme 
exposures 
within a 
syntax story 
and recasts 
during play 
based 
focused 
stimulation. 

Use of past 
tense 
morpheme - ed 
in 30 target 
verbs 
 

Complexity 
based 
approach, 
manipulation 
in the order of 
verb 
presentation, 
easy to hard, 
or hard to 
easy.  
 

Planned per 
session: 10 
sentence 
imitation items 
(two per verb) 
with corrective 
feedback. 25 
observational 
modelling 
examples (five 
per verb; A 
minimum of 15 
exposures 
(three per 
verb); 15 to 25 
regular past 
tense –ed 
recasts (three 

One to three 
visits per 
week 
(scheduling 
family 
dependant) 

A maximum 
of 36 visits 
regardless of 
progress 
made. Range 
12 – 36. 
Session 
length not 
explicitly 
stated, 
approx.-
imately 30 
minutes 
based on 
timing of 
session 
components. 

Children’s 
performance 
on past tense 
–ed assessed 
using 
structured 
probes and 
narrative 
retells, prior 
to 
intervention 
immediately 
after 
intervention 
and 6–8 
weeks after 
intervention.  
 

On structured 
probes, the hard 
group first 
advantage 
(2017) no longer 
evident at 
follow up. In  
spontaneous 
language 
samples, hard 
group first 
showed greater 
gains post 
treatment and 
at follow up. No 
generalisation 
to untreated 
morphemes. 
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to five per 
verb) 

14. Plante, 
E., Tucci, 
A., 
Nicholas, 
K., 
Arizmendi, 
G. D., & 
Vance, R. 
(2018) 

Quasi 
Experimental 

28 children 
with DLD  
(14 in each 
group) 

5;03 years 
(range 4;03 
to 6;02 
years) 
 

Enhanced 
conversationa
l recast and 
auditory 
bombardmen
t 

Expressive 
morphological 
targets (chosen 
on the basis of  
morpheme use 
less than 30% of 
the time in 
obligatory 
contexts)   
 
 
 
 

Enhanced 
conversational 
recast 
treatment 
preceded or 
followed by 
auditory 
bombardment 

48 treatment 
doses per 
session. 24 
presented as 
recasts, and 24 
occurred 
during auditory 
bombardment.  
 
Cumulative 
intervention 
intensity 408- 
600 across 
children 
m=552 

Once per 
day, 5 times 
per week 

5 weeks 
(total 
intervention 
duration of 
25 days) 
30 minutes 
per session. 
 
 

Learning 
tracked 
through 
baseline and 
generalization 
probes (given 
3 times a 
week). And 
spontaneous 
use of target 
morphemes 
during 
treatment  
 

No significant 
difference 
between 
Bombardment 
First and Last 
conditions on: 
morpheme use 
in probes; 
spontaneous 
morpheme use; 
unique 
utterances 
containing 
target 
morphemes.  
More children 
showed 
response to 
treatment in 
bombardment 
last condition. 
 

15. Van 
Horne, A. J. 
O., Fey, M., 
& Curran, 
M. (2017). 

RCT 18 children 
with DLD 
(10 easy 
group first, 8 
hard group 
first) 

Easy first 
63.1 months 
(23.02)  Hard 
first 72.75 
months 
(18.48) 
 

Sentence 
Imitation, 
structured 
prompting, 
observational 
modelling, 
focussed 
stimulation 
and recasting  
 
Therapy was 
play based 

Use of past 
tense 
morpheme - ed 
in 30 target 
verbs 
 

Complexity 
based 
approach, 
manipulation 
in the order of 
verb 
presentation, 
easy to hard, 
or hard to 
easy.  
 

First Tx visit 
Structured 
prompting and 
sentence 
imitation 
resulted in 
children 
hearing  20–30 
examples of 
the past-tense 
–ed (four to six 

One to three 
visits per 
week 
(scheduling 
dependant 
on family) 

A maximum 
of 36 visits 
regardless of 
progress 
made. Range 
12 – 36. 
Session 
length not 
explicitly 
stated, 
approx.-
imately 30 

Sentence 
completion 
probes were 
administered 
pre- post and 
during 
treatment. 
Probes also 
used puppet 
shows and 
obligated the 
use of the 

Gains in target 
verb accuracy 
significantly 
greater for hard-
first group.  
If analysis 
included trained 
verbs only then 
no group 
differences. 
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and through 
the use of 
syntax 
stories.  

examples per 
verb). 
 
Those who 
didn't meet 
80% criterion 
got 2nd Tx visit 
where they 
heard 65- 85 
models or 
recasts at a 
rate of 0.6 to 
1.0 recasts/min 
during the 
focused 
stimulation 
portion of the 
treatment 
sessions  
 

minutes 
based on 
timing of 
session 
components. 

past tense. 
Both 
treatment and 
generalisation 
sets of verbs 
were 
measured. 
 

Gains in 
generalization 
verb accuracy 
significantly 
greater for the 
hard-first group  
Hard group first 
also made 
greater gains on 
all untreated 
verbs. No 
differences in 
time in therapy 
or progress 
made on the 
verbs that were 
targeted during 
intervention.   
 

Aspect Manipulated: Method of Instruction 
Domain: Morphosyntax 

16. Finestac
k, L. H. 
(2018). 

RCT 25 children 
with SLI.  
 
Implicit only  
13 
Explicit 
Implicit 
combined  
12 

EI group M = 
6.77 years  
(SD .66)          
 IO group M 
= 7.35 years 
(SD 2.46)  
 

Computer 
presentation 
 
Explicit=  
models, 
elicitation 
using cloze 
procedures, 
feedback +  
explicit 
instruction 
regarding the 
rule guiding 
use of the 

acquisition, 
maintenance, 
and 
generalization of 
the production 
of 3 different 
novel 
grammatical 
forms (relating 
to gender, 
aspect and 
person) 
 

Implicit and 
explicit 
method of 
instruction/ 
procedure 

morpheme 
count - 25 for 
the gender 
morpheme, 40 
for the aspect 
(habitual 
action) and 38 
for the first 
person 
morpheme 
 

5 sessions 
over a 9 
day period 
(range = 
7.08 days 
to 10.58 
days to 
complete 
teaching 
sessions) 
 

Each 
participant 
completed 
up to five 
teaching 
sessions  (20 
minutes 
long) for 
each of the 
three 
grammatical 
targets. Max 
15 *20 = 300 
min or 5 

Acquisition, 
maintenance 
and 
generalisation 
probes. Pre, 
post and 
follow up. 
Follow up 
(generalisatio
n probe) 1 
week post 
intervention 

A significant 
learning 
advantage for 
the E-I group on 
acquisition, 
maintenance, 
and 
generalization 
probes when 
performance 
was combined 
across the 3 
targets.  
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novel target 
form. 
Implicit = as 
above but 
explicit 
instruction 
replaced by a 
filler 
statement.  
 
 

hours. Or 
taking the 
average 
13.5*20 
=270 
minutes or 4 
1/2 hours 
 

Re individual 
targets   
significant 
differences 
emerged in 
favour of the E-I 
group on gender 
morpheme only 
 
Controlling for 
dose, explicit 
instruction 
enhanced 
morphological 
learning.  
 

17. Finestac
k, L.H., & 
Fey, M.H. 
(2009) 

RCT 32 children 
with SLI (16 
in each 
group) 

Deductive 
group M = 
87.94 
months SD 
7.71. 
Inductive 
group M = 
88.31 
months   SD 
8.32 
 

Computer 
presentation 
 
Deductive: 
Modelling of 
structure, 
auditory 
prompting, 
production of 
morpheme 
(using 
sentence 
cloze 
techniques) 
followed by 
recasting if 
production 
incorrect. 
Auditory 

Novel marking 
of subject verb 
agreement, 
limited to 3rd 
person singular 
BE in English 

Deductive 
(explicit) v’s 
inductive 
(implicit)  
types of 
auditory 
prompts given 

20 models of 
the structure 
10 auditory 
prompts to 
produce the 
morpheme 
Number of 
recasts 
following 
incorrect 
production 
dependant on 
child's 
response (not 
reported) 
 
Generalisation 
probe 30 items 

4 sessions 
intended to 
occur within 
a two week 
period. 
 
Mean 
number of 
days 
between 
individual 
treatment 
sessions for 
both groups 
combined 
was 2.75 
(range = 1–
11; 
Deductive: 
M = 2.73, 

The mean 
number of 
days 
required to 
complete all 
four 
treatment 
sessions for 
both groups 
was 9.25 
(range = 4–
16 days; 
Deductive: 
M = 9.19, 
range = 4–
16; 
Inductive: M 
= 9.31, range 
= 4–16). 
  

Teaching 
probe, 
generalization 
probe and 
maintenance 
probes were 
administered 
during and 
immediately 
post 
treatment 

More children in 
the deductive 
group 
successfully 
used the novel 
morpheme in 
the teaching 
probe (10 v’s 3), 
the 
generalization 
probe (10 v’s 3), 
and the 
maintenance 
probe (7 v’s 2) - 
despite fewer 
recasts in 
deductive group 
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prompt was 
rule based 
 
Inductive: as 
above, but 
rule based 
prompt was 
replaced by a 
filler prompt 
 
 

range = 1–
11; 
Inductive: M 
= 2.77, range 
= 1–7).  

Session 
length not 
stated.  

Aspect Manipulated: Intervention Context 
Domain: Vocabulary 

18. Aguilar, 
J. M., 
Plante, E., 
& 
Sandoval, 
M. (2018) 

Quasi-Exper- 
imental 

18 children 
with SLI 
(9 per group) 

High 
variability 
group 59.4 
months (5.7)  
No variability 
group 57.2 
months (4.3) 
 

Word 
exposures – 
through the 
presentation 
of physical 
objects (with 
and without 
variability 

Comprehension 
of 8 target 
vocabulary 
words 

The variability 
of the physical 
representation 
of objects 
used for each 
referent. 

6 exposures 
per session / 
procedural 
fidelity for 
number of 
presentations = 
95% 

3 training 
sessions 
once weekly 

6 weeks 
including 
baseline and 
outcome 
measures. 3 
weeks 
intervention. 
12.5 minutes 
average per 
session  

Comprehensio
n probes 
administered 
during and 
after 
intervention) 
designed to 
measure 
generalisation 
(ability to 
identify the 
object using 
new object 
exemplars of 
the same 
class) 

High Variability 
group correctly 
identified more 
generalization 
items than the 
No Variability 
group at 
retention test, 
but not during 
intervention. 

19. Haebig, 
E., 
Leonard, L. 
B., Deevy, 
P., 
Karpicke, 
J., Christ, 

Quasi-
Experimental  

32 children 
(16 typically 
developing 
and 16 with 
DLD – all 
children 
assigned to 

TD M = 61.58 
months, SD = 
5.16;  
DLD  M = 
59.60 
months, SD = 
4.43  

Computer 
presentation 
 
Study trial: 
Word 
exposure, 
word 

Word learning – 
12 novel words 
(exotic plants 
and animals) 

Retrieval 
practice with 
contextual 
changes 
(RRCR) versus 
immediate 
retrieval 

Planned - The 
total number 
of exposures of 
each novel 
word was 24, 
and each word 
meaning was 

Intervention 
carried out 
over 4 days 
(2 X 2 day 
periods)  

Each 2 day 
intervention 
period was 2 
weeks apart.   
 
2 X 10 
minute 

Word form 
recall and 
meaning recall 
(e.g. What’s 
this called? 
What does 
this one like?) 

Although RRCR 
had a reduced 
expressive dose 
- Children with 
DLD achieved an 
average score of 
2.5 points 
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S.L., Usler, 
E., Kueser, 
J.B., Souto, 
S., Krok, 
W., & 
Weberb, C. 
(2019). 

two word 
learning 
conditions)   

 definition  i.e. 
what the 
object liked, 
in the 
presence of a 
picture 
referent, 
Retrieval trial: 
picture 
prompts to 
recall word 
name and 
definition. 
 
For words in 
the RRCR 
condition, 
retrieval trials 
for a word 
occurred only 
after two 
other words 
had been 
presented.   
 
For words in 
the IR 
condition, all 
retrieval trials 
immediately 
followed a 
study trial of 
the same 
word. 

without any 
intervening 
linguistic 
material (IR)  

heard eight 
times. Each 
word form and 
meaning had 
six retrieval 
opportunities.  
 
Received -  
Number of 
exposures 
constant for 
each condition 
Number of 
words 
produced were 
more frequent 
in the IR 
schedule (n = 
1,033) than in 
the RRCR 
schedule (n = 
587).  
 

blocks each 
day. 40 
minutes for 
each set of 6 
words. 80 
minutes 
total 

Post 
treatment and 
follow up.  
 
Follow up 
testing one 
week post 2 
day 
intervention. 
Additional  
form-referent 
link 
recognition 
test at follow 
up.  

higher in the 
RRCR condition  
than in the IR 
condition. 
 
Findings 
indicate that 
word retrieval 
exercises in 
which there are 
intervening 
words 
presented, 
assist word 
learning and 
retention more 
than repeatedly 
retrieving and 
producing a 
word with no 
contextual 
change. 

20. Leonard
, L. B., 

Quasi-
Experimental 

10 children 
with DLD 

Children with 
DLD M= 63.4 

Computer 
presentation 

Retention of 8 
novel 

Retrieval 
practice with 

Each word in 
each condition 

Treatment 
completed 

4 sessions 
over a two 

Recall (of 
word form 

Both groups 
showed better 
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Karpicke, 
J., Deevy, 
P., Weber,  
C., Christ, 
S., Haebig, 
E., Souto, 
S., 
Keueser, 
J.B. & Krok, 
W. (2019). 

 
10 children 
with typical 
development 
 
All children 
assigned to 
both 
conditions 

months, SD = 
6.2  
 
Children with 
typical 
development 
M = 63.2 
months, SD = 
4.89 

 
Study trial 
format – 
word 
exposures in 
the presence 
of a picture 
referent and 
in the context 
of a 3 
sentence 
sequence in 
which the 
novel word 
name and 
definition 
were 
integrated.  
 
Retrieval trial 
format - Child 
shown 
picture and 
heard a pre-
recorded 
question 
what’s this 
called (name) 
and what 
does this one 
like? 
(definition) 
 
RRCR 
condition 
followed a 

consonant- 
vowel – 
consonant word 
forms and their 
meaning – 
nouns 
(targeted as two 
sets of 4 words 
 
Words taken 
from Storkel and 
Lee (2011) 
matched on 
phonotactic 
probability and 
neighbourhood 
density 
 
 
 

contextual 
changes 
(RRCR) versus 
repeated 
study with no 
retrieval 
practice (RS) 
 
First retrieval 
for each word 
immediately 
followed the 
study trial (no 
other novel 
words 
intervening).  
 
Subsequent 
retrieval in the 
RRCR 
condition 
occurred after 
3 intervening 
novel words 
 
 
 
 
 

was heard and 
defined 48 
times. (3 
sentence 
sequence X 16 
trials) 
 

over 2 
consecutive 
days for 
each set of 4 
words – 1 
week apart 

week period. 
Session 
length 
approximate
ly 25 
minutes to 
include a 5 
minute 
break (2 
blocks of 10 
minutes on 
day 1 and 2 
blocks of 10 
minutes on 
day 2) 

and definition) 
and multiple 
choice 
comprehen-
sion task. 
 
Both 
administered  
5 minutes 
post the 4th 
intervention 
block and 1 
week later.  
 
 

word form recall 
following the 
RRCR condition 
than in the RS 
condition – 
large effect size  
 
All but one child 
with DLD 
recalled more 
words in RRCR 
than in RS 
condition. 
 
Both groups 
showed better 
word meaning 
recall following 
the RRCR 
condition than 
in the RS 
condition  
 
Despite weaker 
initial encoding, 
1 week post 
intervention 
there were no 
differences in 
retention 
between the 
DLD and TD 
groups   
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study-
retrieval -
study 
protocol 
 
RS condition 
involved 3 
consecutive 
study trials 
 

21. Leonard
, L. B., 
Deevy, P., 
Karpicke, J. 
D., Christ, 
S., Weber, 
C., Kueser, 
J. B., & 
Haebig, E 
(2019) 

Quasi-
Experimental 

14 children 
with DLD 
 
13 children 
with typical 
development 
 
All children 
assigned to 
both 
conditions 

Children with 
DLD M= 
62.64 
months, SD = 
5.41, range 
53 – 71 
months 
 
Children with 
typical 
development 
M = 62.54 
months, SD = 
6.34, range 
51 – 71 
months 

Computer 
presentation 
 
Study trial 
format – 
word 
exposures in 
the presence 
of picture 
referents and 
in the context 
of a 3 
sentence 
sequence in 
which the 
novel word is 
integrated. 
  
Retrieval trial 
format - Child 
shown 
picture and 
heard a pre-
recorded 
request to 
give the 

Recall and 
recognition of 8 
novel adjectives 
(targeted as two 
sets of 4 words) 
 
Generalisation 
of novel 
adjectives to 
new referents  

Retrieval 
practice with 
contextual 
changes 
(RRCR) versus 
repeated 
study with no 
retrieval 
practice (RS)  
 
First retrieval 
for each word 
immediately 
followed the 
study trial (no 
other novel 
words 
intervening).  
 
Subsequent 
retrieval in the 
RRCR 
condition 
occurred after 
3 intervening 
novel words 

44 exposures 
across two 
days of 
learning  
 
 

Treatment 
completed 
over 2 
consecutive 
days for 
each set of 4 
words – 1 
week apart 

4 sessions 
over a two 
week period. 
Session 
length 
approximate
ly 25 
minutes to 
include a 5 
minute 
break (2 
blocks of 10 
minutes on 
day 1 and 2 
blocks of 10 
minutes on 
day 2) 

Recall (of 
word form, 
applied to 
referents used 
in the 
treatment and 
generalisation 
items).  
Multiple 
choice 
comprehen-
sion task. 
 
 
Recall 
assessed 5 
minutes post 
the second 
session and 1 
week later 
 
Recognition / 
multiple 
choice task 
assessed 1 

For both groups 
of children, 
recall was 
higher for 
adjectives 
learned in the 
RRCR condition 
than in the RS 
condition at 
both time 
points. Large 
effect for DLD 
group 	
 

For recognition 
the DLD group 
showed greater 
accuracy for 
adjectives 
learned in the 
RRCR condition 
than those in 
the RS 
condition.  
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appropriate 
adjective to 
complete the 
sentence, as 
in “Tell me 
about the cat. 
The cat is 
very ___. 
 
RRCR 
condition 
followed a 
study-
retrieval -
study 
protocol 
(with the 
exception of 
the first four 
items for 
which there 
were two 
study trials) 
 
RS condition 
involved a 
single study 
trial (with the 
exception of 
the first four 
items for 
which there 
were two 
study trials) 
 

 
 
 
 

week post 
intervention  

 
 
No effect of 
condition for 
recognition in 
the TD group 



 65 

22. Smeets, 
D. J. H., 
van Dijken, 
M. J., & 
Bus, A. G. 
(2012) 

 
Experiment 
1 
 
 
 
 
 
 
 
 
 

Experiment 
2 

Quasi 
Experimental 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Quasi 
Experimental 

29 children 
with SLI  
 
All children 
assigned to 
each 
condition 
 
 
 
 
 
 
 
 
 
23 children 
with SLI  
 

(M = 69.34 
months  SD = 
5.92)  
 
 
 
 
 
 
 
 
 
 
 
 
 
(M = 71.56 
months SD = 
7.15) 

Word 
exposures 
through 
electronic 
stories (static 
and video 
with music 
and sounds).  
 
 
 
 
 
 
 
Word 
exposures 
through 
electronic 
stories (static 
and video 
with and 
without 
music and 
sounds).  
 

42 words (half 
of which were 
nouns) 
 
 
 
 
 
 
 
 
 
 
 
 
 
72 words 

Using e-books, 
words 
illustrated 
using either 
static or video 
images with 
the addition of 
music and 
sounds in the 
video 
condition. 
 
 
 
 
 
Using e-books, 
words 
illustrated 
using either 
static or video 
images Both 
conditions 
with and 
without music 
and sounds. 
 
 
 
 

4 exposures 
per word 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 exposures 
per word 

Twice 
weekly 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Twice  
weekly 

Intervention 
was carried 
out over two 
periods - 
each lasting 
4 weeks (8 
weeks in 
total). 
Length of 
session 20 
minutes by 
implication 
but not 
specified. 
 
 
24 weeks (72 
sessions) 30 
minutes per 
sessions 
 
 
 
 
 
 

Pre and post 
intervention, 
knowledge of 
target words 
was assessed 
using a 
sentence 
completion 
task. 
 
 
 
 
 
 
 
Target 
vocabulary 
test as above. 
(post was 3 to 
4 days after 
the last story 
exposure) 
with the 
addition of 
the CELF 4 NL, 
nonword 
repetition task 
and digit span 
from the CELF 
4. 
 

Children learned 
23% of words 
targeted in the 
intervention. 
Static books 
were more 
effective than 
those using 
video. 
 
 
 
 
 
 
Video and static 
stories were 
equally effective 
in children’s 
word-learning. 
Music and 
sounds 
interfered with 
children’s 
learning in both 
contexts The 
effect was 
moderated by 
children’s 
language ability. 
 

23. Kouri, T. 
A., & Winn, 
J. (2006). 

Cohort 
Analytical  

16 children 
with SLI (12 
of which 
were 

M= 4;01 
years.  
Range  
3;06 to 5;01 

Word 
exposures 
through 
story- telling 

Comprehension 
production and 
generalisation of 
8 novel nouns  

Use of story 
scripts given in 
sung or 
spoken form 

Words 
modelled 5 
times through 
the story. All 5 

2 Sessions 
within five 
days of each 
other 

1 Week (50 – 
60 minutes 
long) 

Lexical 
production, 
comprehensio
n and 

No significant 
main effects or 
interactions 
between 
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considered 
mildly 
development 
-ally 
delayed). 
These 
children 
meet the 
new criteria 
for DLD.  
 
All children 
assigned to 
each 
condition.   

 
 

and act out. 
Character 
manipulation  
(by children) 
during story 
telling.  
 
 

 exposures 
were spoken or 
2 were spoken 
and 3 were 
sung. 
 

generalization 
probes were 
administered 
in each 
treatment 
session (8 
other objects 
closely 
resembling 
the target 
items  were 
constructed 
for use in the 
generalization 
probes) 

numbers of 
target or 
generalization 
items 
comprehended 
in sung and 
spoken 
conditions in 
either session. 
More 
spontaneous 
initiations of 
novel lexical 
items produced 
in the second 
than first 
session in the 
sung condition 
only. 
 

Aspect Manipulated: Intervention Context 
Domain: Morphosyntax 

24. Krzemie
n, M., 
Seret, E., & 
Maillart, C. 
(2020) 

RCT 30 children 
with DLD 
 
30 children 
with TD 
matched on 
a measure of 
sentence 
comprehensi
on 
Children 
randomly 
assigned to 

Children with 
DLD M= 9,11, 
SD = 1;08 
 
Language 
matched 
children M = 
7;07, SD = 
2;01) 

Exposure to 
the novel 
construction 
in two 
conditions 
(high or 
progressive 
variability) 
associated 
with a video 
in which 
figurines 
performed 

Comprehension 
and 
generalisation of 
a novel 
construction of 
the form NP- 
NP- V (the first 
NP is the 
character who 
appears, the 
second NP is the 
place where it 
appears and the 
V specifies how 

Variability of 
the input 
 
High variability 
condition – 
sentences had 
no words in 
common 
 
Progressive 
alignment 
condition –  
the second, 
third, fourth, 

Constructions 
presented in 8 
sentences, 
twice per video  
- 16 exposures 
 

A single 
training 
session 

Single 
session, 
approximate
ly 15 
minutes in 
duration 

Generalisation 
video probes 
administered 
immediately 
post 
intervention 
(6 constructed 
according to 
the novel 
construction, 
6 transitive 
sentences) 
All sentences 
had no words 

Children in both 
groups 
performed 
better in the 
progressive 
alignment 
condition than 
in the high 
variability 
condition   
– no significant 
differences 
between groups 
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one of two 
conditions 

various 
actions 

the character 
appears)  
 

and fifth 
sentences had 
words in 
common, 
sentences 
became  
progressively 
distinct.  
 
 

in common 
with the 
stimuli used in 
the training 
phase. 

Both groups 
performed 
better on the 
transitive than 
novel 
construction.  
 
For children 
with DLD, 
performance on 
the novel 
construction 
was at chance in 
progressive 
alignment 
condition and 
below chance in 
the high 
variability 
condition. 

25. Fey, M. 
E., 
Leonard, L. 
B., Bredin-
Oja, S. L., & 
Deevy, P. 
(2017) 

RCT 20 children 
with SLI 
(11 TRAD 
group, 9 CSI 
group) 

45 months Story 
modelling, 
retell and 
recasting with 
1) no 
competing 
sources of 
input 2) ½ to 
1/3 
presented in 
competing 
interrogative 
form 

Production of 
3rd person 
singular and 
auxiliary is 

A dose form in 
keeping with 
Competing 
Sources of 
Input 
Hypothesis 
versus 
traditional 
approach not 
including 
these 
features.  

CSI 
intervention: 
10 trial is/was 
comprehension 
game 
12 declarative 
is models 
8 declarative is 
recasts 
10 trial 
does/did 
comprehension 
game (tense 
contrast focus) 
12 declarative 
3s models 

2 sessions 
per week 

12 weeks – 
30 to 40 
minutes per 
session 

Morpheme 
production 
and 
comprehensio
n probes 
which were 
administered 
pre-
treatment, at 
midpoint 
(after 6 
weeks) and 
post 
intervention 
(after a 

In keeping with 
the CSI 
hypothesis the 
CSI group 
showed greater 
gains in their 
use of is (with a 
large effect 
size). Contrary 
to the CSI 
hypothesis 
there were no 
significant group 
differences in 
the production 
of 3s. This was 
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8 declarative 
3S recasts 
 
TRAD 
intervent: 
10 trial is/was 
comprehension 
game 
6 declarative is 
models, 6 
interrogative is 
models 
4 declarative is 
recasts, 4 
interrogative is 
recasts 
10 trial 
does/did 
comprehension 
game 
(semantic 
focus) 
12 declarative 
3S models, 6 
interrogative 
does models 
8 declarative 
3s, 4 
interrogative 
does recasts 
 
Actual received  
very close to 
what was 
planned 
 

further 6 
weeks). 

also the case for 
the control 
morpheme -ed. 
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26. Plante, 
E., Ogilvie, 
T., Vance, 
R., Aguilar, 
J. M., 
Dailey, N. 
S., Meyers, 
C., Lieser, 
A.M., & 
Burton, R. 
(2014) 

RCT 18 children 
with 
language 
impairment 
 
9 per group 

low 
variability 
group M = 
5;02, high 
variability M 
= 4;11. 
 

Recasting morphological 
deficits  
 

Manipulation 
of variability in 
the linguistic 
input  - high 
versus low 
variability in 
conversational 
recast 
treatment. 

24 for both 
treatment 
conditions 
(high and low 
variability) 
 
Cumulative 
intervention 
intensity 408- 
600 across 
children 
m=552 

Planned: 5 
times per 
week 
Received:  
20 to 25 
sessions. 
Low 
variability 
group mean 
23 days, high 
variability 
mean 22.9 
days 
 

5 weeks and 
2 days. 30 
minutes per 
session 

Target and 
control 
morphological 
probes,  total 
number of 
inflected verb 
tokens and 
verb types 
used 
spontaneously 
in treatment. 
Probes 
administered 
pre, during 
and post 
treatment. 
 

Only those in 
high variability 
condition 
showed 
significant 
change in their 
use of target v’s 
control 
morphemes. 
More children 
showed strong 
treatment effect 
in the high 
variability 
condition. High 
variability group 
spontaneously 
produced 
significantly 
more inflected 
verb types. 

27. Riches, 
N. G., 
Faragher, 
B., & Conti-
Ramsden, 
G. (2006) 

Quasi 
Experimental 

24 children 
with SLI 
matched to 
23 typically 
developing 
children on 
overall 
language 
abilities.  
 

SLI - mean 
age 5;6 years  
 
TD - mean 
age 3;5 years 

Modelling act 
out task, 
questioning 
(elicitation 
question to 
use verb in 
any frame, 
elicitation 
question to 
use verb in 
transitive 
frame) 
 

Generalising of 
verbs from a 
non-transitive to 
a transitive 
frame.  
 

Modelling 
with either a 
noun/pronoun 
or noun only 
frame, in the 
subject 
/object slots) 
 

Planned and 
received - 12 
verb exposures 
during each 
session. (36 
times over the 
three training 
sessions). In 
total, there 
were 216 verb 
presentations 
(36x6).  
 

3 
intervention 
sessions 
(frequency 
not 
specified) 
 

Intervention 
duration and 
session 
length were 
not 
specified. 

Probe in 
which the 
children heard 
novel verbs in 
a non-
transitive 
frame and 
were required 
to produce 
them in a 
transitive 
frame. 

The likelihood 
that the children 
generalized the 
novel verb to a 
transitive frame 
was not 
dependant on 
the frame used  
during the 
training 
sessions. 
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Play based 
treatment 

As expected 
more pronoun 
responses were 
produced in the 
mixed 
condition.  
 
The children 
with SLI showed 
a greater degree 
of input 
dependence 
than the TD 
group  
 


