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Abstract 

Purpose: The aim of this study was to evaluate the efficacy of a theoretically motivated 

explicit intervention approach to improve regular past tense marking for early school-aged 

children with developmental language disorder (DLD).  

Method: Twenty one children with DLD (ages 5;9 – 6;9 years) were included in a crossover 

randomized controlled trial (intervention, n = 10; waiting control, n = 11). Intervention 

included once weekly sessions over 10 weeks using the SHAPE CODINGTM system in 

combination with a systematic cueing hierarchy to teach past tense marking. Once the first 

group completed intervention, the waiting control group crossed over to the intervention 

condition. The primary outcome was criterion-referenced measures of past tense marking 

with standardized measures of expressive and receptive grammar as the secondary outcome. 

Ancillary analyses on extension and behavioural control measures of morphosyntax were also 

conducted. 

Results: There was a significant Time x Group interaction (p < .001) with a significant 

difference in pre-post intervention improvement in favour of the intervention group (p < .001, 

d = 3.03). Further analysis once both groups had received the intervention revealed no 

improvement for either group on past tense production during the five-week pre-intervention 

period, significant improvement pre-post intervention (p < .001, d = 1.22), with gains 

maintained for five weeks post-intervention. No significant differences were found on pre- to 

post-intervention standardized measures of grammar, or on extension or control measures.  

Conclusion: The efficacy of the theoretically motivated explicit grammar intervention was 

demonstrated. Results contribute to the evidence-base supporting this intervention to improve 

past tense production in early school-aged children with DLD, suggesting it is a viable option 

for clinicians to select when treating morphosyntactic difficulties for this population. 

 



Compared with typically developing peers, children with developmental language 

disorder (DLD) are reported to have a slower pace of language development, and difficulty 

producing and understanding language in the absence of other biomedical factors (Bishop et 

al., 2017). This includes particular difficulties with a range of morphosyntactic skills, such as 

the use and understanding of tense related morphosyntax (Conti-Ramsden et al., 2001; Rice 

et al., 1999). DLD can have a significant impact on academic (Windsor et al., 2000) and 

social development (Clegg et al., 2005), and a range of difficulties often persists well into 

adolescence and adulthood (Law et al., 2009), ultimately affecting employment opportunities 

(Conti-Ramsden et al., 2018). The precise etiology and contributors to DLD remain 

unknown. However, exploration of the recommendations derived from theoretical accounts of 

DLD may inform the development of effective interventions for this at-risk population.  

Theory Informing Practice: The Procedural Deficit Hypothesis  

The Procedural Deficit Hypothesis (PDH) is based on the assumption of a domain-

general deficit in implicit learning for children with DLD in the presence of spared explicit 

learning (Ullman & Pierpont, 2005). The hypothesis acknowledges the distinction between 

long term procedural and declarative memory systems. That is, through the procedural 

memory system, information is learned as a result of repeated exposures to the stimulus. The 

system underlies the implicit (i.e., non-conscious) learning of skills and habits. Learning 

through procedural memory is demonstrated through task performance of, for example, early 

motor development, such as infants learning to walk. In contrast, the declarative memory 

system is responsible for learning arbitrary items of information and deriving associations 

between them, underlying explicit (i.e., conscious) retrieval and use of facts and events. 

Recall or recognition demonstrates the learning of information through explicit memory, for 

example, events from a birthday party. Information is learned rapidly; however, repeated 

exposures strengthen memories (Ullman, 2016).  



Linguistically, the PDH predicts children with DLD will have impaired morphosyntax 

learning as this relies on the procedural memory system; whereas vocabulary learning 

remains relatively intact as it is dependent on the spared declarative memory system (Ullman 

& Pierpoint, 2005). Certainly, recent evidence points to an implicit learning deficit in children 

with DLD (Lum et al., 2014) in the presence of relatively spared declarative memory (Lum et 

al., 2015), particularly in the visual domain (Lum et al., 2012). As such, the way in which 

linguistic information is presented may assist with language learning. Specifically, explicit 

instruction delivered with spaced and repeated practice, augmented with visual support, is 

predicted to improve the learning, storage and use of grammar. Given the competitive nature 

of the systems, if children with DLD have impaired procedural memory, the PDH suggests 

using cognitive strategies harnessing spared declarative memory (e.g., explicit intervention) 

would be more effective than expecting children to learn morphosyntax implicitly. 

Recently, Balthazar et al. (2020) summarised the evidence for explicit interventions 

designed on the principles and perspectives aligned with the PDH to improve grammar for 

children with DLD. A key component of explicit interventions is metalinguistic training, 

which refers to the “…verbal description, explanation, and feedback focused on form, the 

functions of form, and the manipulations of forms” (Balthazar et al., p. 227). The aim of 

metalinguistic training is to make information conscious and available to recall upon demand. 

The review included three key approaches to explicit instruction, including Complex 

Sentence Intervention (Balthazar & Scott, 2018), the SHAPE CODINGTM system (Ebbels, 

2007), and MetaTaal (Zwitserlood et al., 2015). Of particular interest to the current study is 

the SHAPE CODINGTM system.  

The SHAPE CODINGTM system provides a systematic way of representing syntax, 

morphology, and aspects of semantics. The system uses specific visual cues, including 

colours, shapes and arrows, where: colour coding is used for parts of speech (e.g., nouns, 



verbs, adjectives); shapes are used to code phrases in accordance with position and role 

within sentences, and; arrows are used to depict tense. It aligns with an explicit intervention 

approach, and uses metalinguistic training techniques teach the rules of morphosyntax. The 

system may improve the learning of spoken morphosyntax in the presence of a potential 

procedural memory deficit by exploiting the functional characteristics of declarative memory. 

That is, harnessing explicit learning in rich semantic contexts. Further, as an environmental 

modification, the primarily visual aspect of the system may reduce demands on learning 

through procedural memory by presenting linguistic information that is less transitory than 

the spoken modality. The system also allows the presentation of complex sequential 

information, such as morphosyntax, to be segmented and presented frequently to enhance 

learning. As such, the SHAPE CODINGTM system aligns with recommendations from the 

PDH in many ways. 

Recently, Plante and Gomez (2018) suggested explicit teaching should not be 

recommended as a therapeutic device, stating, “[b]y intentionally avoiding explicit teaching 

in favour of implicit learning, clinicians can harness the cognitive resources that support rapid 

learning” (p. 71). Clearly, this is at odds with the PDH, which suggests explicit teaching is 

necessary given implicit learning deficits. Rather, Plante and Gomez recommend principles to 

enhance linguistic input, which are inherently implicit. 

The Effectiveness of Interventions Targeting Morphosyntax 

Interventions aiming to improve morphosyntax can be considered implicit or explicit 

(Ebbels, 2014). Implicit interventions are those that aim to enhance the quality and quantity 

of language input to accelerate language growth without necessarily making the learner 

consciously aware of the goals of intervention. In contrast, explicit interventions aim to 

increase the learner’s awareness of the goal of intervention, and information learned can be 

recalled upon demand. The latter aligns with the PDH. Most research has investigated 



interventions that promote implicit learning, and therefore may be considered best practice; 

however, there is also an expanding evidence-base supporting the efficacy of explicit 

interventions (Balthazar et al., 2020), specifically for spoken morphosyntax and usually with 

older school-aged children and adolescents. 

Implicit Interventions 

A systematic review and meta-analysis of recasting as an implicit intervention 

approach has established its effectiveness, with large effect sizes (average d = 0.96) on 

proximal measures of morphosyntax (Cleave et al., 2015). Recently, Eidsvåg et al. (2019) 

explored whether enhanced recasting was efficacious for improving morphological targets for 

20 children aged between 4;8 and 6;7 years with DLD. Children received either individual or 

paired delivery, once a day, for five days over five weeks. Intervention targets included 

regular past tense and third person singular. They found significant mean improvement on 

target morphemes for both delivery conditions with a large effect (d = 1.16), but no 

transference to ambient morphemes. In a randomized controlled trial (RCT) of 18 children 

aged 4- to 10 years, Owen Van Horne et al. (2017) evaluated a primarily implicit intervention 

targeting regular past tense production provided for up to 36 intervention sessions. Children 

in the ‘harder’ past tense verb condition (i.e., phonologically complex, infrequently marked 

for inflection and atelic) made greater gains on untrained verbs with a large effect (g = 1.76) 

compared to those in the ‘easy’ condition (i.e., phonologically simple, frequently marked for 

inflection and telic). Findings indicated there is an advantage to learning past tense verbs that 

are more complex.  

Explicit Interventions 

Ebbels et al. (2007) conducted a randomized controlled trial (RCT) comparing two 

theoretically motivated interventions (the SHAPE CODINGTM system and a semantic 

intervention) and a no treatment control group with 27 children aged between 10;0 and 16;1 



with DLD. Both intervention conditions improved significantly in their use of verb-argument 

structure with large effects (d > 1.0) compared to the control group, with effects generalizing 

to untrained verbs, suggesting benefit to exploring theoretically grounded interventions. 

Further, Ebbels et al. (2014) conducted an RCT with 14 children aged between 11;3 and 16;1 

comparing progress in comprehension of coordinating conjunctions for children and 

adolescents with severe receptive language deficits receiving intervention using the SHAPE 

CODINGTM system to a waiting control group. The intervention group showed significant 

improvement with a large effect (d = 1.6), which was maintained for four months. These 

results suggest benefit in the ongoing evaluation of the SHAPE CODINGTM system to target 

other morphosyntactic deficits, and potentially with younger children. 

In a study with two younger children (aged 8;11 and 9;4) with language disorder, 

Kulkarni et al. (2014) conducted a clinical evaluation of the SHAPE CODINGTM system 

combined with elicited production and recasting to improve the use of regular past tense. 

Both made statistically significant gains in their use of the target structure after 10 

intervention sessions, indicating that further evaluation of the SHAPE CODINGTM system to 

improve past tense marking was warranted.  

In an RCT of 31 preschool children with a mean age of five years, Smith-Lock et al. 

(2015) evaluated the effectiveness two intervention approaches to improve morphosyntax 

(i.e., regular past tense, third person singular, and possessive ‘s) for children with DLD. One 

condition combined explicit rule instruction with systematic cueing, and the other condition 

was recasting alone. In the explicit rule instruction and systematic cueing condition, a cueing 

hierarchy was used to cue children to correct errors contingent upon their response. If an error 

occurred when producing a target (e.g., pulled), the child was first cued with a request for 

clarification (e.g., Try that one again.). Persistent errors were cued until a correct production 

was achieved, first with emphatic recasting (e.g., You pulled the cart.), then forced choice 



(e.g., You just pull the cart or you just pulled the cart?), and finally, elicited imitation (e.g., 

You just pulled the cart. Say it like me: pulled.). It was hypothesized that if an error occurred 

after being explicitly taught the grammar rule, the cueing hierarchy would provide an 

opportunity to produce the morphosyntactic target correctly, and therefore would be more 

effective than using recasts which do not require the child to produce the target. Following 

eight weeks of intervention, there was a significant medium – large effect (d = 0.75) in 

production for the combined explicit rule instruction and cueing group, but not for the 

recasting alone group.  

In a pilot efficacy study, Calder et al. (2018) combined the SHAPE CODINGTM 

system with a systematic cueing hierarchy (Smith-Lock et al., 2015) for three children aged 

seven years with DLD. Using a single case experimental design (SCED) the children were 

seen one-on-one, twice a week for five weeks in 45 minute sessions, resulting in seven and a 

half hours of intervention. Dose was not held constant, but the children received an average 

of 49 trials per session. The focus of the intervention for all three children was regular past 

tense (–ed) production. Of the three children, two made significant improvement on –ed 

production. One child demonstrated a decline in performance on –ed production during the 

five week maintenance period, while the other continued to improve significantly. All tree 

made significant improvement on the Test of Early Grammatical Impairment (Rice & Wexler, 

2001), and two of the three children made significant improvement on the Test for Reception 

of Grammar 2nd Edition (TROG-2) (Bishop, 2003). No child showed improvement on the 

third person singular (3S) extension measure or the possessive ‘s control measure, further 

increasing confidence that improvements in –ed production were due to intervention. This 

provided early evidence supporting the use of explicit intervention approaches to improve 

receptive and expressive grammar, particularly production of –ed following five weeks of 

intervention. However, it was acknowledged that a longer period of intervention may be 



necessary to increase the magnitude of intervention effects. Finally, other measures of 

grammatical knowledge (e.g., grammaticality judgment) would increase confidence in 

reporting improvement of –ed marking. 

Efficacy of the intervention was further evaluated using a study of n = 9 through a 

SCED (Calder et al., 2020). Intervention was provided twice weekly for 10 weeks with 50 

trials resulting in 1000 trials for each participant. Repeated measures were probed, including 

trained and untrained –ed verbs, an extension probe (3S), and a control probe (‘s). All probes 

included expressive and grammaticality judgment contexts. Pre-post measures of 

standardized expressive grammar and receptive grammar measures were also analyzed. Of 

the nine children, eight made significant improvement on production of trained verbs with 

large effects (Tau = 0.88), and seven made significant improvement on production of 

untrained verbs with moderate effects (Tau = 0.64). A within-group concurrent analysis was 

also conducted on production of trained verbs indicating significant progress pre- to post-

intervention (p = .008). Results suggested a stable pre-intervention phase, significant pre-

post-intervention improvement, and maintenance of gains at a group level. For the 

grammaticality judgment probes, three participants improved significantly on trained verbs 

with small effects (Tau = 0.26), and only one improved on untrained verbs. There was limited 

to no improvement on extension and control probes for either expressive or grammaticality 

judgment contexts. For the standardized measures, eight participants exceeded the reliable 

change index (RCI: > 1.96) indicating significant improvement on the Structured 

Photographic Expressive Language Test 3rd Edition (Dawson et al., 2003), and one exceeded 

the RCI on the TROG-2. Results from the study demonstrated that the intervention was 

efficacious for improving –ed marking of trained and untrained verbs, and expressive 

grammar generally if provided twice a week for 10 weeks. Given the positive results yielded 

from SCEDs, evaluation of the intervention through an RCT was warranted.  



The Current Study 

The aim of the current study was to examine the efficacy of an explicit intervention 

motivated by the PDH to improve –ed marking, and a possible generalized effect to 

standardized grammar scores. The intervention involved a combination of the SHAPE 

CODINGTM system (Ebbels, 2007) as the metalinguistic training and a systematic cueing 

hierarchy (Smith-Lock et al. 2015). If explicit intervention is efficacious in improving 

morphosyntax for young children with DLD, this may inform the theoretical motivation for 

developing intervention procedures well suited to facilitate learning for these children. The 

research questions were as follows:  

1. Do early school-aged children (5;9-6;9 years) with DLD show greater improvement in 

past tense (–ed)  marking following 10 weeks of explicit intervention compared to a 

‘treatment-as-usual’ waiting control group? 

It was hypothesised that the intervention group would show significantly greater 

progress on measures of -ed marking following intervention compared to the control 

group.  

2. Do these children also show greater improvement on standardized expressive and 

receptive grammar measures following intervention for –ed compared to the waiting 

control group? 

It was hypothesized that the intervention group would show significantly greater 

progress on generalized measures of grammar compared to the control group. 

3. Will results from ancillary analyses determine whether children also improve on a 

linguistically related grammatical target (third person singular: 3S), but not on a 

behavioral control measure (possessive ‘s). 

It was hypothesized that the intervention group may show greater improvement on 

measures of 3S, but there would be no between group differences on measures of ‘s. 



Method 

Efficacy of the intervention was tested using a crossover randomized controlled trial 

(RCT) study design. Pre-post results on measures of past tense (–ed) were the primary 

variables of interest, pre-post results on standardized measures of grammar were the 

secondary variables of interest, and measures of third person singular (3S) and possessive ‘s 

were part of ancillary analyses. All reporting follows the Consolidated Standards of 

Reporting Trials (CONSORT) statement (Schulz et al., 2010) (see Supplemental Materials for 

CONSORT checklist (S1) and flow diagram (S2)). Ethical approval for the study was 

obtained from the Curtin University Human Research Ethics Committee (Approval number 

HRE2017-0835) and the Western Australian Department of Education (Approval number 

D190018955). 

Participants 

Participants were recruited from specialized educational programs for students 

diagnosed with DLD across three sites. The principal consented school participation, and then 

provided information letters and consent forms to the parents/carers of potential participants 

identified by speech-language pathologist (SLP) and teachers employed at the educational 

program. Parents then returned forms consenting to their child’s participation. Participant 

inclusion criteria included children aged between 5;6 and 7;6; English as a primary language, 

and; grammar difficulties associated with DLD. Exclusionary criteria were based on factors 

outlined in Bishop et al. (2016) for determining a diagnosis of DLD, including a neurological 

and/or cognitive impairment. Accessing the participants’ school enrolment packages 

confirmed they met criteria for DLD1. 

 

                                                      
1 There have been recent changes relating to the terminology and classification of DLD, and the use of non-verbal IQ 

criteria for diagnosis (see Bishop et al., 2016, pp.5-6). At the time of this study, entry requirements to specialized 

educational programs in Western Australia included non-verbal IQ in the average range. 



Figure 1  

Summary of the assessment and intervention schedule for Group 1 and Group 2  

 

 

See Figure 1 for a full breakdown of the assessment and intervention schedule. 

Participants were screened in hearing acuity and passed at 20 dB for each ear at 500, 1000, 

2000, and 4000 Hz. All participants passed the Phonological Probe from the Test of Early 

Grammatical Impairment (Rice & Wexler, 2001) which confirmed that they were able to 

articulate phonemes necessary for morphosyntax production targets. Participants were 

assessed for production of morphosyntax using criterion-referenced measures adapted from 

the Grammar Elicitation Test (GET) (Smith-Lock et al., 2013). This experimental test was 

designed to elicit multiple instances of specific morphosyntax structures, with subtests for 

regular past tense (GET-ed), third person singular (GET-3S), and possessive ‘s (GET-‘s). 

Each subtest contains 30 probes each divided into three allomorph groups (i.e., 10x [d], 10x 

[t] and 10x [əd] for –ed; 10x [z], 10x [s], 10x [əz] for 3S and possessive ‘s). Verbal elicitation 



for each probe (e.g., This boy likes to hop. He did it yesterday. What did he do yesterday?) 

was pre-recorded to ensure each child received consistent assessment procedures.  

Measures of morphosyntax were also developed for a grammaticality judgment task 

mirroring the above morphosyntactic structures, hereafter referred to as the Grammaticality 

Judgment Test (GJT: GJT-ed, GJT-3S, GJT-‘s). As with the GET, all possible allomorphs 

were included and distributed equally within each category of probe. Videos of actions 

depicted the declarative clauses containing –ed and 3S. For possessive ‘s, copyright free still 

images depicting nouns and ownership were retrieved. As with the GET, accompanying audio 

for each task item, both grammatical and ungrammatical (e.g., The boy hopped on one foot vs 

The boy hop* on one foot), was pre-recorded for administration.  

All subtests for both the GET and GJT were embedded into a Microsoft PowerPoint 

presentation and delivered via laptop. For the GJT, participants wore noise-cancelling 

headphones during administration and were required to decide if the sentence ‘sounded right’ 

by pressing ‘yes’ or ‘no’ on a tablet app. Items were counterbalanced for grammaticality so 

participants neither received the same combination of grammatical/ungrammatical items, nor 

was there a pattern in presentation of items to counteract a priming effect. For all relevant 

analyses, scores from the GJT were adjusted to account for ‘yes bias’ by computing A’ as A’ 

= 0.5 + (y – x) (1 + y – x)/ 4y (1 – x), where y = proportion of hits (i.e., the child selected ‘yes’ 

for a grammatical item) and x = proportion of false alarms (i.e., the child selected ‘yes’ for an 

ungrammatical item) (Rice et al., 1999). Tables report percentage accuracy on the GJT for 

consistency with the GET.  

Initial assessment measures also included the Structured Photographic Expressive 

Language Test 3rd Edition (SPELT-3) (Dawson et al., 2003). The test measures a range of 

expressive morphosyntax structures over 54 items. It has strong internal consistency 

reliability (r = .86) and appropriate construct validity. The Test of Reception for Grammar 2nd 



Edition (TROG-2) was used to assess receptive grammar. Test blocks measure a total of 20 

different grammatical structures. It has strong internal consistency reliability (r = .86) and 

appropriate construct validity. The Peabody Picture Vocabulary Test, 4th Edition (PPVT-4) 

(Dunn & Dunn, 2007) was administered as a yardstick for static vocabulary abilities. The test 

has strong internal consistency reliability (r = .94) and appropriate construct validity.  

Following distribution of consent forms to the specialized education programs for 

children with DLD, parents of 23 children aged between 5;9 and 6;9 years provided consent 

to participate, and the children were assigned a code and assessed for eligibility. These codes 

were entered into a true random list generator by a researcher blinded to the purpose of the 

study to ensure concealed allocation sequence. Once the list was randomized from 1-23, the 

researcher assigned participants to either the intervention group (Group 1) (every odd 

occurrence on the list) or to the ‘treatment-as-usual’ waiting control group (Group 2) (every 

even occurrence on the list). Further to blind random assignment, assessors were blind to 

group assignment at all testing timepoints. Participants, their caregivers, and teachers were 

not made aware of the conditions. The purpose of the intervention beyond targeting 

morphosyntax was not disclosed to caregivers or teachers.  

Of the 23 children, two males were excluded from the study because they reached 

ceiling on initial assessment using the GET and GJT, and were deemed unlikely to benefit 

from further participation. This resulted in the remaining 21 participants comprising the 

explicit intervention group (Group 1) (n = 10) or the ‘treatment-as-usual’ waiting control 

group (Group 2) (n =11). Group 1 comprised eight males (80%) and two females (20%) with 

a mean age of 6;3 years (SD = 0;4 years; range: 5;11-6;8 years) at initial assessment. Group 2 

comprised seven males (63.6%) and four females (36.9%) with a mean age of 6;6 years (SD = 

0;3 years; range: 5;9-6;9 years) at initial assessment.  

   



Table 1  

Mean and standard deviation values for demographic and initial assessment information for study participants. 

 

Age at initial 

assessment 

Age at onset of 

treatment Sex GET%  GJT% 

SPELT-3 

(SS) 

TROG-2 

(SS) PPVT-4 (SS) 

 

Group 1 

 

6;3 (0;4) 6;4 (0;2) M 80%/F 20% 32.0 (23.3) 55.3 (14.9) 76.4 (18.2) 77.5 (14.5) 93.2 (14.9) 

 

Group 2 

 

6;6 (0;3) 7;3 (0;3) M 64%/F 36% 23.1 (21.6) 53.9 (12.1) 69.2 (18.7) 76.7 (9.3) 90.7 (8.8) 

Notes. All scores from standardized assessments are scaled scores; Group 1 = explicit intervention group; Group 2 = ‘treatment-as-usual’ waiting 

control (crossover to explicit intervention at T4); GET = Grammar Elicitation Test; GJT= Grammaticality Judgment Test; PPVT-4= Peabody 

Picture Vocabulary Test, Fourth Edition (Dunn & Dunn, 2007); SPELT-3= Structured Photographic Language Test 3rd Edition (Dawson et al., 

2003); TROG-2= Test of Reception of Grammar 2nd Edition (Bishop, 2003); M= male; F= female. SS = Scaled Score. Percentage accuracy for 

the GJT is presented rather than A’ to maintain consistency with the GET.  

 

 

 

 

 

 

 



See Table 1 for a summary of initial assessment data including standardized scores 

from assessments. Potential between group differences on age, sex, grammar scores and the 

PPVT-4 at initial assessment were evaluated using a one-way between group analysis of 

variance (ANOVA). Assumptions of normality were violated for Group 1 for age (Shapiro-

Wilk statistic: p = .04), sex (Shapiro-Wilk statistic: p < .001) and the TROG-2 (kurtosis: > 

1.96). Assumptions were violated using A’ on the GJT for both groups (kurtosis: >1.96; 

Shapiro-Wilk statistic: p < .001). Therefore, differences on these variables were analysed 

with non-parametric Mann Whitney U tests. Analyses revealed no group differences on any 

demographic variables or the GJT A’ (all p’s > .42, two-tailed). F tests for the SPELT-3, GET, 

and PPVT-4 were also non-significant (all p’s >.32). Therefore, there were no group 

differences following allocation to groups, and both groups had mean scores within normal 

limits on the PPVT-4 using a one SD cut-off. 

Intervention 

The goal of intervention was to improve –ed marking. All intervention sessions were 

videotaped and carried out in a quiet space at the site of the educational programs. Using the 

framework for explaining intervention suggested by Warren et al. (2007), the dose was 50 

trials within 20-30 minute sessions; dose form was explicit intervention combining 

metalinguistic training using the SHAPE CODINGTM system (Ebbels, 2007) with a 

systematic cueing hierarchy (Smith-Lock et al., 2015); dose frequency was once a week; total 

intervention duration was 10 weeks, and; cumulative intervention intensity was (50 trials x 1 

time per week x 10 weeks), resulting in a total of 500 trials over 10 individual therapy 

sessions through roughly 3.5-5 hours of intervention. This is half the cumulative frequency 

reported in Calder et al. (2020), allowing evaluation of the intervention in a more clinically 

relevant dose frequency (e.g., Finestack & Satterlund, 2018). Training of –ed was 

contextualized within engaging and naturalistic activities suited to early school-aged children, 



including playdough, board games, puppets, and farm and sea creature manipulatives. Target 

morphemes were presented in syntactic structures as they occurred felicitously within these 

activities. The first author, a trained SLP, delivered all intervention. 

See Figure 2 for a visual representation of the SHAPE CODING TM system and 

systematic cueing hierarchy. Procedures included reminding children of the goal of 

intervention (i.e., –ed marking) through explicit teaching at the beginning of the session. The 

SLP checked vocabulary knowledge of the participants by asking them to label materials 

from the session. Three Subject + Verb/ +Object (SV/O) sentences were demonstrated using 

one exemplar from each of the possible allomorphic categories (i.e., [d], [t] and [əd]). The 

shapes and arrows from the SHAPE CODINGTM system were introduced. The shapes 

included the oval (subject noun phrase WHO/WHAT?), the hexagon (verb phrase WHAT 

DOING?), and the rectangle (object noun phrase WHO/WHAT?). The arrows included blue 

‘left down arrows’ to depict orthographic representations for each of the possible –ed 

allomorphs (i.e., [d] = ‘d’, [t] = ‘t’, and [əd] = ‘ed’). Production of –ed was targeted through 

25 trials in total where the child had the opportunity to respond to an interrogative following 

priming (e.g., You pour the rice. What DID you DO?), while the shapes and arrows were 

gestured to. Children were cued using the systematic hierarchy in the case of errors in 

production (e.g., unmarked bare stem pour or overgeneralised form pourded). A consolidation 

component included reviewing three exemplars from each allomorphic category, followed by 

a comprehension task where participants answered wh- questions related to the SV/O 

structures while the SLP gestured to the shapes and arrows (e.g., WHO poured the rice; What  

DID you DO?; WHAT did you pour?), and finally the child produced sentences without the 

visual support of shapes and arrows. ‘Silly Sentences’ were used whereby three sentences 

were spoken by the SLP, either grammatically or ungrammatically (i.e., –ed morphemes were 

either included or omitted in the clause), and the child would decide if the sentence ‘sounded  



Figure 2  

Visual cues and systematic cueing hierarchy used during intervention 

 

 

right’. These procedures were repeated for a second activity until 50 trials in total were 

achieved. The sessions were concluded by providing a summary of the goals of intervention 

(i.e., to produce –ed). A full session plan fidelity checklist with timing breakdown (S3), a  

summary of intervention targets and materials (S4), and adherence to the template for 

intervention and description and replication checklist (Hoffman et al. 2014) (S5) are available 

in the Supplemental Materials. 

Intervention for the ‘treatment-as-usual’ waiting control involved regular attendance 

at a specialized educational program, which included intensified oral language instruction 

with a modified curriculum designed to cater to the academic needs of children with DLD. 

Typically, oral language instruction was embedded within narrative blocks to enhance 

exposure to language through strategies similar to those reported in Gillam et al. (2012) and 

Spencer et al. (2014). Therefore, although grammar instruction was part of the modified 

curriculum, it was not the primary focus of instruction for the duration of the current study. 

Intervention Fidelity 



The first author and a researcher blinded to the purpose of the study rated 20% of 

videotaped sessions on percentage accuracy for intervention procedures (see S3 for a scoring 

checklist). Between-observer agreement was calculated using intraclass correlation 

coefficients (ICC) with absolute agreement and single measures in a two-way mixed effects 

model. The average score across raters was 99.58% for percentage accuracy, and ICC for 

procedures was .995 indicating excellent agreement (Cicchetti, 1994).  

Inter-Rater Reliability for Test Scoring  

In addition to the first author scoring all data, a researcher blinded to the purpose of 

the study scored 20% of experimental measures. For the GET (including –ed, 3S and‘s), the 

ICC was .956. For the GJT (including –ed, 3S and ‘s), the ICC was .997. Therefore, excellent 

between-observer agreement was demonstrated across all experimental measures. 

Results 

All outcomes were planned to be assessed using intention-to-treat analyses. In the 

case of participant loss to follow up, last-observation-carried-forward was implemented. 

Study compliance is reported in detail. Data from all 10 children in the intervention group 

were analysed for outcomes and estimations. For the waiting controls, data from all 11 

children were analysed for between group analyses of an intervention effect on grammar 

scores, i.e., intervention (Group 1) versus ‘treatment-as-usual’ waiting control (Group 2). 

However, one participant was exited from the study following crossover into the intervention 

condition due to reaching ceiling on pre-intervention measures and was deemed unlikely to 

benefit further from participation. Therefore, this participant was excluded from further 

analyses. One additional child in Group 2 was unavailable for testing at the final testing point 

due to being absent from the specialized educational program because of illness and was 

unavailable for follow up. The results from this child’s final data point during the 



maintenance phase were included in the analysis using last-observation-carried-forward. All 

other children participated in all intervention sessions and assessment timepoints. 

Outcomes and Estimation 

All means and standard deviations on outcome, extension, and control measures are 

reported in Table 2. For all between group comparisons, mixed ANOVAs were planned, with 

Time as the within-participant variable, and Group as the between-participant variable. All 

necessary post hoc pairwise comparisons included Bonferroni adjustments for α values. 

Following post hoc tests, effect sizes were calculated for between group comparisons on pre-

post intervention improvement using Cohen’s d to interpret small (0.2), medium (0.5) and 

large (0.8) effects. In the case of violated assumptions, non-parametric Kruskal-Wallis one-

way ANOVAs were conducted, and scores from pre- to post-intervention were transformed 

by subtracting T1 from T4 to account for time as a factor when testing between group 

improvement. Cohen’s f were calculated for effect sizes. All statistics were computed using 

IBM SPSS Version 25. 

Research Question 1: Does Past Tense Marking Improve Following Intervention 

Compared to ‘Treatment-As-Usual’? 

Refer to Figure 1 for the full testing schedule. The GET-ed and GJT-ed were 

administered as primary outcome measures of past tense production and grammaticality 

judgment, respectively. As verbs from the GET -ed and GJT -ed were not trained as part of 

intervention, improvement would unlikely be attributed to practice effects alone. Items were 

randomized for administration at the initial assessment (T1), one week prior to intervention 

commencing for Group 1 (T2), one week following intervention for Group 1 (T4) and five 

weeks following cessation of Group 1’s intervention (T5). This differed for the ‘treatment-as-

usual’ waiting control group (Group 2), where there was an initial assessment (T1), beginning  



Table 2  1 

Means and standard deviations for all primary and standardized outcomes, and extension and control measures 2 

Group 1 Pre-intervention  Post-intervention  
Outcomes  T1 T2   T4 T5   
Primary GET-ed (%) 27.3 (16.1) 25.3 (21.7)  66 (14.5)* † 54.3 (22.16)   

 GJT-ed (%) 52.7 (13.4) 57 (9.1)  58.7 (14.5) 56.3 (16.2)   

Standardized SPELT-3 (SS) 76.4 (17.2) -  78.9 (11.9) -   

 TROG-2 (SS) 77.5 (13.7) -  84.4 (19.6) -   
Extension GET-3S (%) 29.3  (24.1) 32.3 (34.06)  45.3 (28.2) 44.7 (31.1)   
 GJT-3S (%) 60.3 (15.0) 58 (14.1)  57.0 (14.8) 61.3 (16.1)  

Control GET-‘s (%) 39.3 (26.7) 44.3 (30.5)  50.0 (33.4) 40.3 (32.4)  
 GJT-‘s (%) 56.0 (15.3) 55.0 (14.6)  60.0 (18.0) 56.7 (19.6)  
Group 2  Pre-intervention   Post-intervention 

Outcomes  T1   T3 T4   T6 T7 

Primary GET-ed (%) 19.7 (16.3)  17.6 (17.1) 22.4 (21.9)†  45.3 (20.5)* 43.4 (26.0) 

 GJT-ed (%) 55.2 (11.7)  56.7 (14.1) 60.3 (13.8)  51.3(11.4) 52.2 (8.6) 

Standardized SPELT-3 (SS) 69.0 (17.8)  - 75.7 (13.0)  82.5 (18.4) - 

 TROG-2 (SS) 76.7 (8.9)  - 81.0 (18.3)  84.0 (16.2) - 

Extension GET-3S (%) 23.6 (26.8)  27.3 (22.8) 32.1 (29.6)  32.0 (28.0) 33.0 (29.5) 

 GJT-3S (%) 52.7 (10.6)  54.8 (18.2) 60.6 (19.0)  61.0 (11.2) 54.8 (17.5) 

Control GET-‘s (%) 26.1 (19.9)  16.3 (17.6) 31.0 (25.5)  25.3 (18.4) 33.0 (29.5) 

 GJT-‘s (%) 53.9 (13.7)  53.0 (15.5) 54.2 (14.6)  54.3 (11.6) 51.5 (6.1) 

Notes. Group 1= explicit intervention group; Group 2= ‘treatment-as-usual’ waitlist control (crossover to explicit intervention at T4); T1= 3 
timepoint 1 (Group 1 initial assessment); T2= timepoint 2 (Group 1 pre-intervention); T3= timepoint 3 (Group 2 initial assessment); T4= 4 
timepoint 4 (Group 1 post-intervention; Group 2 pre-intervention); T5= timepoint 5 (Group 1 maintenance); T6= timepoint 6 (Group 2 post-5 
intervention); T7= timepoint 7 (Group 2 maintenance); GET= Grammar Elicitation Test; GJT= Grammaticality Judgment Test; SPELT-3= 6 
Structured Photographic Language Test 3rd Edition (Dawson et al., 2003); TROG-2= Test of Reception of Grammar 2nd Edition. (Bishop, 2003); 7 
-ed = regular past tense; 3S = third person singular; ‘s = possessive ‘s; SS = Scaled Score; *sig. difference to pre-intervention score; †sig. 8 
between group difference. Percentage accuracy for the GJT is presented rather than A’ to maintain consistency with the GET. 9 



of pre-intervention (T3), one week prior to intervention commencing (T4), one week 

following intervention (T6) and five weeks following cessation of intervention (T7). 

GET –ed: Real Time. Percentage correct of –ed production of untrained verbs as the 

primary outcome is presented in Figure 3. The hypothesis predicted a significant Time x 

Group interaction on the GET-ed as an evaluation of performance in ‘real time’. That is, all 

participants were assessed on the same measures collected at the same time throughout the 

study (i.e., T1 and T4). Results showed a significant main effect of Group, F(1, 19) = 11.71, p 

= .003, Ƞ2 = .381, in favour of Group 1. Further, there was a significant main effect of Time, 

F(1, 19) = 48.87, p < .001, Ƞ2 = .72. There was a significant Time x Group interaction, F(1, 

19) = 36.84, p < .001, Ƞ2 = .66, where post hoc pairwise comparisons revealed mean 

difference in improvement was significant (p < .001) in favour of Group 1 (M = 38.7%) over 

Group 2 (M = 2.7%) (d = 3.03).  

 

Figure 3  

Between group comparison of mean percent accuracy past tense production pre- and post-

intervention in real time 

 



GET –ed: Relative Time. Mean percentage accuracy of –ed production at the 

‘relative’ point of testing once Group 2 had crossed over into the intervention condition was 

compared. That is, although data were collected at different time points, the measures taken 

were relative to the time of receiving intervention: initial assessment (Group 1: T1, Group 2: 

T3); pre-intervention (Group 1: T2, Group 2: T4); post-intervention (Group 1: T4; Group 2: 

T6), and; maintenance (Group 1: T5, Group 2: T7). This counteracted the possibility of 

environmental factors that may influence analyses of data collected in ‘real time’. Percentage 

accuracy of –ed production of untrained verbs is presented in Figure 4. The hypothesis 

predicted no change in performance during the pre-intervention period, but significant 

changes in performance following intervention between pre- and post-intervention time 

points for both groups, i.e., a main effect of Time only.   

Results indicated no significant main effect of Group, F(1, 18) = 2.90, p =.11, Ƞ2 

= .36 or Time x Group interaction, F(3, 54) = 1.13, p = .34, Ƞ2 = .01. However, there was a 

main effect of Time, F(3, 54) = 56.28, p < .001, Ƞ2 = .68. Post hoc pairwise comparisons of 

mean percentage accuracy of –ed production from both groups combined revealed no 

significant difference between the initial assessment and pre-intervention timepoints (p = 

1.00) or the post-intervention and maintenance timepoints (p = .52). However, both the post- 

intervention and maintenance timepoints were significantly higher than initial assessment and 

pre-intervention timepoints (p < .001 across all comparisons). These results suggest that once 

the assessment times relative to intervention were compared, there was no improvement 

during the pre-intervention phase (d = -.12), yet –ed production improved during the 

intervention period (d= 1.22), and this effect was maintained for five weeks (d = -.30).  

 

 

 



Figure 4 

Between group comparison of mean percent accuracy past tense production across pre- and 

post-intervention timepoints in relative time 

  

 

GJT -ed: Real Time. Assumptions were violated on GJT-ed A’ as a measure of 

grammaticality judgment for both groups. The test of progress between groups was non-

significant, H = 2.20, df = 1, N = 21, p = .138, f  = .35, showing both groups made a similar 

Amount Of Progress, Therefore No ‘Relative Time’ Analysis Was Conducted. 

Research Question 2: Do Standardized Measures Of Grammar Improve Following 

Intervention for –ed Compared to ‘Treatment-As-Usual’? 

SPELT-3 and TROG-2. The SPELT-3 and TROG-2 were administered at T1 and T4 

as standardized expressive and receptive grammar measures, respectively. For between group 

comparisons on the SPELT-3, the F test was non-significant for a Time x Group interaction, 

F(1,19) = .75, p = .397 , Ƞ2 = .038. Normality was violated for Group 1 at initial assessment 



on the TROG-2. Between group comparisons of progress with intervention were non-

significant, H = .55, df  = 1, N = 21, p = .46, f = .17.  

Research Question 3: Does Third Person Singular Marking, but not Possessive ‘s Marking 

Improve Following Intervention for –ed Compared to ‘Treatment-As-Usual’? 

The GET-3S and GJT-3S were administered as extension measures for ancillary 

analyses. Since 3S structures are linguistically related to –ed, and the 3S structure was often 

used to prime children (e.g., The frog flips. What DID it DO?), it was hypothesized that there 

may be an observable intervention effect as a result of the increased linguistic input during 

intervention. The GET-‘s and GJT-‘s were also administered as control measures for ancillary 

analyses. The inclusion of a linguistically unrelated control measure contributed to the 

internal validity of the study. The testing schedule was identical to the administration of the 

GET-ed and GJT-ed presented in Figure 1 and results are presented in Table 2.  

GET 3S and GJT 3S (Extension). For production of 3S, normality for Group 2 was 

violated. Results from between group comparison of progress between T1 and T4 was non-

significant, H = .61, df = 1, N = 21, p = .437, f = .04. For grammaticality judgement of 3S, 

normality was violated for both groups, and the between group comparison of progress with 

between T1 and T4 was non-significant, H = 1.22, df = 1, N = 21, p = .269, f = .26. 

GET ‘s and GJT ‘s (Control). For the between group performance on production of 

‘s as a control measure at T1 and T4, the F tests for an interaction were non-significant, F(1, 

19) = 1.048, p = .319 , Ƞ2 = .052. Normality was violated for GJT ‘s for Group 1, and the 

between group comparison of progress between T1 and T4 was non-significant, H = .85, df = 

1, N = 21, p = .358, f = .21. 

Discussion 

This study reports on the efficacy of an explicit intervention approach motivated by 

the Procedural Deficit Hypothesis (PDH) (Ullman & Pierpoint, 2005) which combined 



metalinguistic training and systematic cueing to improve past tense (–ed) marking for early 

school-aged children with DLD. Recent pilot (Calder et al., 2018) and early efficacy (Calder 

et al., 2020) studies have demonstrated that explicit intervention using the SHAPE 

CODINGTM system (Ebbels, 2007) in combination with a systematic cueing hierarchy 

(Smith-Lock et al., 2015) significantly improves –ed production of untrained and trained 

verbs, with no improvement observed on behavioural control measures. The current study 

used a crossover RCT design to compare intervention provided once per week for 10 weeks 

(Group 1: n =10) compared to a ‘treatment-as-usual’ waiting control group (Group 2: n = 11). 

Results contribute to the understanding of viable grammar intervention options for children 

with DLD, particularly interventions motivated by the PDH.  

Outcomes and Estimation 

Research Question 1: Does –ed Marking Improve Following Intervention Compared to 

‘Treatment-As-Usual’? 

Group comparisons in ‘real time’ showed a statistically significant improvement pre-

post intervention for the explicit intervention group (Group 1) with a large effect (d = 3.03), 

but not for the ‘treatment-as-usual’ waiting control group (Group 2). Both groups were also 

compared after Group 2 had crossed over and received the intervention comparing 

performance in ‘relative time’. Analysis showed that for both groups, there was no 

improvement on –ed production during the pre-intervention phase (d = -0.12), but 

improvement with intervention (d = 1.22), and although there was a decrease in the effect (d 

= -0.30), this was not significant, so progress was maintained for five weeks, further 

supporting the efficacy of the intervention. However, there was no significant difference 

between groups on the measure of –ed grammaticality judgment for any analysis. This 

measure evaluates knowledge of correct finiteness marking use in obligatory contexts. Rice et 

al. (1999) have shown that this is a clinical marker of DLD, but it has not been shown to be 



amenable to change through this intervention in an early stage efficacy (Calder et al., 2020) 

study or the current study. This may indicate DLD persists regardless of highly targeted 

intervention, and alternative approaches to improve grammatical judgment may be necessary. 

Research Question 2: Do Standardized Measures of Grammar Improve Following 

Intervention for –ed Compared to ‘Treatment-As-Usual’? 

Between-group comparisons of standardized grammar scores were non-significant. 

Inconsistent with previous findings (Calder et al., 2018, 2020), mean scores on standardized 

assessments did not significantly improve following intervention. The current study differs in 

a critical aspect: the addition of a waiting control group. This allowed the exploration of 

whether change may have been attributable to maturation or a practice effect instead of 

intervention, which was not possible within the previous studies. However, the marked 

improvement by the majority of participants on expressive grammar scores in Calder et al. 

(2020), supported with analysis using the reliable change index, may suggest another 

important variable to consider: dosage. Calder et al. (2020) evaluated intervention delivered 

twice weekly for 10 weeks, whereas the current study evaluated intervention provide once 

weekly. Perhaps by halving cumulative intervention intensity, significant improvement was 

only observed on the target structure (i.e., –ed production). Other environmental factors 

cannot be ruled out without direct comparison, so this should be explored in future research. 

Research Question 3: Does Third Person Singular Marking, but not Possessive ‘s Marking 

Improve Following Intervention for –ed Compared to ‘Treatment-As-Usual’? 

There were no differences between groups on production or grammaticality judgment 

of 3S marking (the extension measure), suggesting no effect of the intervention on these 

measures. Similar to findings from Calder et al. (2018, 2020), the limited improvement on 3S, 

suggests that even linguistically similar structures are unlikely to improve without direct 

intervention. This finding is consistent with existing studies (e.g., Eidsvåg et al., 2019) 



suggesting grammar intervention must be targeted to specific targets to yield improvement in 

children with DLD. Further, there were no between-group differences on production or 

grammaticality judgment of possessive‘s as a behavioural control measure. Therefore, results 

overall support the efficacy of the intervention to improve –ed production, which is not 

attributable to maturation or other general factors such as school environment. This is further 

supported by a lack of between group differences on a behavioural control measure. 

Theoretical Implications 

The PDH suggests that in the presence of impaired implicit learning, children with 

DLD as a clinical population may be suited to learning grammatical information explicitly. 

The current intervention was designed based on recommendations from the PDH. These 

include the provision of intervention which modifies the way in which morphosyntax is 

presented for learning. Specifically, providing explicit instruction, spacing of repeated 

practice, and visual support to improve the learning, storage, and use of morphosyntax. 

Results from the current study support the PDH insofar as explicit intervention using 

metalinguistic training and visual support improves –ed production. However, without a 

direct comparison of explicit and implicit interventions, the explanatory power of the PDH 

suggesting explicit intervention is best suited to children with DLD cannot yet be confirmed.  

Effectiveness of Interventions Targeting Morphosyntax 

Given this study evaluated a theoretically motivated explicit intervention approach, 

future research may serve to compare implicit versus explicit grammar interventions to 

determine superiority. Findings from the current study are comparable to those of recent 

studies which have evaluated similar age groups and intervention targets for children with 

DLD. Eidsvåg et al. (2019) evaluated the efficacy of an implicit intervention using enhanced 

conversational recasting on children with a mean age of 5.6 years with 45 minute sessions 

provided five days a week for five weeks. The mean proportion correct on goals pre-



intervention was 4.6% and post-intervention was 57% resulting in a mean improvement of 

52.4% correct. Owen Van Horne et al. (2017) evaluated a primarily implicit intervention with 

children with a mean age of six years delivered for up to 36 sessions. The mean proportion 

correct for the group who showed the greatest advantage was 25% correct on generalisation 

targets pre-intervention and 60% correct post intervention, providing a mean improvement of 

35%. Perhaps most relevant, Smith-Lock et al. (2015) evaluated the effectiveness of an 

intervention approach that combined explicit rule instruction with a systematic cueing 

hierarchy. Children with a mean age of 5;1 years received intervention delivered once weekly 

for one hour over eight weeks in small groups. Results showed that pre-intervention, children 

performed at 38.57% accuracy and improved to 75.97% accuracy post-intervention, 

demonstrating a 37.4% improvement. Importantly, the outcomes in this study were measured 

on the same test as the current study (i.e., the GET). The explicit intervention in the current 

study resulted in a mean 66% proportion correct post-intervention compared to 25.3% correct 

pre-intervention with a mean improvement of 40.7% when compared to a waiting control. 

Therefore, the explicit intervention in the current study yields mean improvement of similar, 

or even greater proportion to studies using implicit interventions.  

Of note, the amount of time participants spent receiving intervention in the current 

study was markedly shorter than the studies mentioned above. For example, Eidsvåg et al. 

(2019) reported on an intervention duration of 18.75 hours, which is markedly longer than the 

3.5-5 hours reported in the current study. Further, the current study was completed within 10 

sessions, compared to 12 to 36 sessions reported in Owen Van Horne et al. (2017). This 

suggests the explicit intervention under investigation may be more time efficient than implicit 

approaches. As such, explicit interventions should indeed be considered a viable and perhaps 

more efficient intervention approach to improve morphosyntax in young children with DLD. 



This further warrants future superiority trials comparing explicit and implicit interventions, 

which may shed further light on theoretical accounts of DLD. 

Future Directions 

Since recent findings support the use of various approaches to improve morphosyntax, 

including implicit and explicit, future research could aim to identify the active ingredients 

within interventions to test how to achieve ‘optimal’ outcomes. There is a body of literature 

supporting input-based intervention to treat verb morphology (Cleave et al; 2015; Eidsvåg et 

al., 2019; Owen Van Horne et al., 2017). Explicit approaches may initially appear converse to 

the recommendations for input-based implicit interventions. Nonetheless, explicit 

interventions have been shown to be efficacious in improving -ed production (Calder et al., 

2018, 2020). Perhaps then, combining recommendations would be of interest. For example, 

the selection of complex –ed verbs (as per Owen Van Horne et al., 2017) for explicit 

intervention to improve production may lead to greater intervention gains on untrained forms. 

Limitations 

Firstly, participants were recruited using convenience sampling from a specialized 

educational program designed for children with DLD. This means participants may not be 

entirely representative of the clinical (and subclinical) population of children with DLD at 

large. Secondly, although RCTs are robust for comparing groups, the current design used a 

‘treatment-as-usual’ waiting control instead of a comparison with ‘gold-standard’ 

intervention, which may better serve to determine intervention superiority. Nonetheless, the 

aim of the current trial was to evaluate efficacy of a theoretically motivated explicit 

intervention, and the implementation of a crossover phase for the control group contributes to 

the robustness of the current study. Next, the sample size of the current study was relatively 

small, even though comparable to recently published intervention studies (e.g., Eidsvåg et al., 

2019; Owen Van Horne et al., 2017). Increasing sample size would allow the detection of 



small treatment effects which may be of clinical interest. Finally, the measures used in the 

current study are relatively static and may not be entirely representative of grammar used in 

functional communication. Future research should evaluate intervention effects on reliable 

measures obtained through language sample analysis.  

Clinical Implications 

The profile of participants from this study conform to predictions from the PDH, in 

that their static vocabulary skills as measured by the PPVT-4 appear to be within normal 

limits, whereas expressive and receptive grammar appear to be areas of deficit. Considering 

the positive response of the intervention group to the theoretically motivated explicit 

intervention compared to a ‘treatment-as-usual’ waiting control group examined in the current 

study, the use of explicit interventions should be considered a viable option for children 

exhibiting this clinical profile. However, this also highlights another caveat: the PPVT-4 is 

often used for research (cf., Rice & Watkins, 1996) and clinical (Eickhoff et al., 2010) 

purposes as a proxy for language skill. If children meeting criteria for DLD are, on average, 

performing within normal limits on such an assessment, perhaps this particular assessment 

will not result in the accurate grouping or characterization of children’s language skills. 

Secondly, the limited transference of intervention effects to a linguistically related structure 

(i.e., 3S) highlights the need for intervention to be highly targeted to the needs of children 

with DLD. Lastly, the current study does represent a more clinically relevant intervention 

frequency of once weekly (Finestack & Satterlund, 2018), and findings do suggest this 

frequency still results in intervention effects (cf. Calder et al., 2020). 

Conclusion 

As viewed through the lens of the PDH, the current efficacy study supports 

recommendations for intervention from this theory. Specifically, explicit grammar 

intervention using metalinguistic training with visual support and systematic cueing improves 



–ed production in young school-aged children with DLD. Results from this efficacy study 

have also established the foundation for future intervention research which would further 

shed light on theoretical accounts of DLD and methods suited to improve morphosyntax in 

affected children. Perhaps by combining explicit intervention procedures with empirically 

supported input-based procedures, both researchers and clinicians can optimise grammar 

intervention effects for children with DLD.
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