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Introduction: Developmental language disorder (DLD) is a neurodevelopmental condition often characterised by vocabulary difficulties that lead to academic and social challenges. The acquisition of vocabulary is a complex, dynamic process of mapping word sound (phonology) to meaning (semantics) supported by contextual cues; a complexity that vocabulary interventions need to address. To understand the key features and impact of such interventions, a systematic review of word-learning studies involving children aged 5–11 with DLD was conducted.

Method: A structured search covered seven electronic databases for the period 1990–2023. In addition, the reference lists of identified studies were searched manually. Studies were appraised for quality and data was extracted relating to word-learning effectiveness and intervention characteristics. Findings were reported as written summaries and quantitative data ranges.

Results: Sixteen relevant studies were identified with most appraised as medium quality. Interventions tended to be delivered individually in school by speech and language therapists. The most common outcome measure was expressive target-word tests, such as picture naming and word definitions. Interventions explicitly targeting phonological and semantic word features had the most high-quality studies reporting significant vocabulary gain. The inclusion of stories to provide context implicitly during phonological and semantic interventions was beneficial, though stories alone were less effective. Specificity in learning was noted across studies. Gains did not generally transfer to non-targeted words and showed depreciation following therapy. Intervention responses were influenced by children's language profiles. For example, children with more severe language difficulties were less responsive to contextual cues during story reading and were more distracted by extraneous music during multimedia-supported word learning.

Discussion: Whilst the available studies have limitations in range and quality, they do suggest some benefits of combining explicit and implicit vocabulary strategies and considering children's presenting profiles. Implications for practitioners supporting the individual needs of children with DLD are discussed. This includes addressing issues with the generalization and maintenance of vocabulary gains by targeting the most relevant words and encouraging recall and self-management strategies. Further research should explore the influence of home-school carryover.

Systematic review registration: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022327345, PROSPERO, Reg: CRD42022327345.
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1 Introduction

Developmental language disorder (DLD) is a condition characterized by significant challenges in daily communication that are unlikely to resolve without specialist intervention (Bishop et al., 2017). It is estimated to affect 7% of children of primary school age, i.e., 5–11-year-olds (Norbury et al., 2016), and can present in isolation, or alongside other neurodevelopmental disorders such as Attention-Deficit/Hyperactivity Disorder (ADHD) and Dyslexia (Bishop et al., 2017).

The term DLD was advocated by Bishop et al. (2017) following a multinational, multidisciplinary consensus study which aimed to align criteria and terminology for children with language difficulties. Contributors to the consensus included speech and language therapists (SLTs), educational psychologists, psychiatrists, pediatricians and specialist teachers. DLD was proposed as a descriptive label focusing on the sustained social and educational impact of language difficulties (Bishop et al., 2017). It served to replace Specific Language Impairment, a term that had been commonly used by clinicians and academics to identify language impairment based on discrepancies between language and intelligence scores (Stark and Tallal, 1981; Tomblin et al., 1997), but which had been criticized for variations in diagnostic threshold and criteria when applied in research and practice (Aram et al., 1993).

Whilst DLD can affect many aspects of language, a restricted vocabulary size and range is among the most common. Almost half of primary-school-aged children with DLD may struggle with vocabulary skills (Rice and Hoffman, 2015). Unsurprisingly, the identification of needs is most common in the primary school years (Lindsay and Strand, 2016), given that this period marks an expected estimated vocabulary growth from 3,000 to 8,000 words (Anglin et al., 1993; Biemiller and Slonim, 2001). This also means that, without intervention, children with DLD are at high risk of falling behind their peers.

Poor vocabulary rarely occurs on its own and is associated with wider language difficulties including issues with grammar and narration (Justice et al., 2018; Khan et al., 2021), whilst also predicting progression in areas of learning such as reading and numeracy, and overall academic attainment (Bleses et al., 2016; Matte-Landry et al., 2020). In addition, vocabulary development trajectories are strongly associated with subsequent behavioral and emotional needs (Westrupp et al., 2020).


1.1 Theoretical models

Language acquisition theory and research commonly use a connectionist model of language processing to explain how word learning is a dynamic process of identifying, connecting and mapping spoken sounds (phonology) to their correct meaning (semantics) (Plaut, 1999; Trueswell et al., 2013). It is suggested that children with DLD may struggle with their phonological processing, their semantic processing, and/or connecting the two during word learning, leading to issues with understanding (receptive) and/or use (expressive) of words (Best et al., 2015; Chiat, 2001).

Context plays a crucial role in word learning, providing social, perceptual, cognitive and linguistic signals to help connect sounds to meaning (Monaghan, 2017; Pomper, 2020). A cross-situational learning model has been proposed to describe how learners use contextual information from multiple situations to track the co-occurrence of word sounds and their meanings and to resolve ambiguity in sound-meaning associations (Roembke et al., 2023; Hartley et al., 2020). There are indications of restricted capacity in using this contextual inferencing to support language processing in children with DLD (Broedelet et al., 2023; McGregor et al., 2022).



1.2 Intervention approaches

Interventions for children with DLD are predominantly led by SLTs, who deliver evidence-based therapy in conjunction with parents, educators, and partner professionals such as educational psychologists. Therapy tends to occur in the home or clinic when children are younger and then usually moves to mainstream or specialist school settings. Language goals can vary but often include those relating to the child's interest, school curriculum and family routine (Dennis et al., 2017).

Empirical coverage of vocabulary interventions for children with DLD tend to focus on strategies that elaborate and connect the sound and meaning components of words (Steele and Mills, 2011). The goal is to increase children's accuracy in the understanding and use of word sound features (e.g., initial sounds, syllables, and rhymes) and word meaning features (e.g., function, location, category, attributes). Activities are explicit, meaning the child is actively taught word features through tasks involving imitation, repetition, feedback, and recall; written words and pictures often serve as prompts (for example activities see Parsons et al., 2005). The rationale is that by directly targeting the sound and meaning of words, children with DLD are supported to undertake the phonological and semantic integration required for word learning, a method that is in line with the connectionist model of language processing (Plaut, 1999; Trueswell et al., 2013).

An alternative approach to vocabulary interventions for children with DLD is the use of implicit, incidental strategies to provide contextual cues to support word learning, a method more aligned to a cross-situational learning model (Broedelet et al., 2023). Presenting target words in a narrative using story-based activities is an example of a context-based intervention for vocabulary enrichment (see Nash and Donaldson, 2005). The content of the stories can facilitate vocabulary learning by providing information regarding word definitions as well as examples of how the word can be used outside of therapy (Marks and Stokes, 2010). In addition, the grammatical structures surrounding the target word when presented in a narrative can provide important clues around word meaning. This is referred to as syntactic bootstrapping, a process where the syntactic frame and morphological markers associated with a novel word help to determine the meaning of the word (Rice et al., 2000).

Whilst explicit semantic-phonological interventions and more indirect contextual interventions have differing theoretical basis and strategies, they can be considered complementary approaches to supporting vocabulary skills in children with DLD. A survey of SLT vocabulary-intervention practice for school-aged children (Steele, 2020, US survey with 357 respondents) identified that therapists most frequently used direct explicit strategies (endorsed by 91.3% of respondents) with the next most common approach being context-based strategies (endorsed by 79.7% of respondents). It is worth noting that therapy decisions were predominantly driven by professional experience rather than a consideration of research findings, a pattern that has emerged in other studies of SLT vocabulary-intervention practice (Justice et al., 2014; Marante and Hall-Mills, 2024). The reason appears to be difficulty applying research into practice given the heterogeneity of the DLD population. The nature, extent, and implications of language difficulties may vary not only between children but also within a child due to differential influence of internal physiological and psychological and external social and environmental factors (Law et al., 2022). This highlights the need for research that helps practitioners understand not only the outcomes of vocabulary-intervention studies, but also the key characteristics of the interventions to help incorporate evidence-based strategies into individualized support for children with DLD.



1.3 Intervention research

Whilst there are several systematic reviews that have synthesized the evidence base for vocabulary interventions for children with DLD, only two have covered the primary school period, i.e., 5–11 years. Cirrin and Gillam (2008) analyzed 21 peer-reviewed studies of language interventions for children aged 5–18 years. Of the studies reviewed by Cirrin and Gillam (2008) only one reported the significance and size of vocabulary intervention effects for children in the primary school years (Wing, 1990, n = 10, age 5; 11–7; 01). This was a non-randomized matched-group comparison of a specialist-school-based SLT-delivered intervention targeting word phonology (picture cards to support the understanding and use of initial sounds, syllables, and rhymes for target words) versus a semantic approach (picture cards to support understanding and use of word category, function, and attributes). Only the phonological approach led to a significant vocabulary gain with a moderate effect size (p < 0.05, d = 0.7) as measured using a standardized expressive vocabulary test.

The second systematic review (Rinaldi et al., 2021) focused on randomized controlled language intervention trials for children aged 3–8 years. Only one vocabulary intervention paper was identified (Smeets et al., 2014), comparing target words implicitly presented in picture or video animation narrated e-stories. The children, who were based in specialist schools, were encouraged to view the e-stories independently. Two studies were conducted, both adopting a randomized alternating treatment crossover design. The first study (n = 28, age 5; 0–6; 8) found significantly greater gain on an expressive sentence completion test for words exposed through e-stories compared to non-targeted words (p < 0.001, d = 1.54, large effect size) with greater gain for picture e-stories without background music than animated e-stories with background music (p < 0.01, d = 0.48, medium effect). The second study found that, in the absence of background music, vocabulary gain did not differ between e-story types (n = 21, age 5; 0–7; 6).

The above studies are informative, however, having only two vocabulary-intervention papers for primary-school aged children with DLD that have been reviewed as empirically robust, limits the evidence-base for practitioners, researchers and academics. Given that one review of studies is over a decade old, an update is warranted to cover subsequent relevant studies. While the other review, by considering only randomized control trials and having an upper age cut-off of 8 years, may have excluded studies of relevance. There is therefore a need for a systematic review that explores the fundamental features and impact of vocabulary interventions in studies that spans the primary school years and have sufficient methodological rigor to be of empirical value. In keeping with this, the current review addresses the following research question:

What are the key characteristics of vocabulary interventions for primary-school-aged children with DLD and their influence on word-learning outcomes?




2 Method

A systematic review of word-learning studies was undertaken to identify the core components of vocabulary interventions, the intervention effects, and the study design that generated the outcomes. The review was completed according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA, Page et al., 2021). The review is registered in PROSPERO (Patel et al., 2022, Reg: CRD42022327345; https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022327345).


2.1 Eligibility

Eligible studies included children aged 5; 0–11; 11 with diagnoses of DLD or equivalent according to the criteria in Bishop et al. (2017) as described below:

• Children presenting with difficulty producing or understanding language that affected everyday functioning (everyday social interactions or educational progress).

• If the child was multilingual, then the difficulties presented in all languages.

• The presentation had to be suggestive of poor prognosis with difficulties emerging in the course of development. This is based on research evidence indicating that language problems apparent from preschool years that are still evident at 5 years and over are likely to persist (Stothard et al., 1998).

• The language difficulties could not be acquired or associated with a known biomedical cause. Children with a language difficulty secondary to a biomedical condition, where language needs occur as part of more complex impairments patterns, were excluded on the basis of requiring specialized intervention. Differentiating conditions include brain injury, neurodegenerative conditions, cerebral palsy, sensori-neural hearing loss, and genetic conditions such as Down syndrome. In line with recommendations from Bishop et al. (2017), autism and intellectual disability were considered differentiating conditions in this review as they are commonly linked to genetic or neurological causes.

• Children with a language and co-occurring cognitive, sensori-motor or behavioral disorders, which may affect pattern of language impairment and intervention response but where causal relation is unclear, were considered to meet the criteria for DLD. These co-occurring disorders include attentional problems, motor problems, literacy problems, speech problems, limitations of behavior and emotions.

While DLD is the empirically-advocated term for the population in this review (Royal College of Speech Language Therapists: RCSLT, 2021; McGregor et al., 2020), the search strategy also accounted for overlapping academic and clinical diagnostic labels including (specific) language impairment, language delay and language difficulties (Green, 2020; Georgan and Hogan, 2019).

The study designs considered were randomized control trials (RCTs), non-randomized controlled studies and pre-post comparisons. Single-subject designs were only considered if outcomes were measured at multiple timepoints. Studies had to have reported on or had sufficient data to calculate the significance of the change with or without effect size values.

Any intervention aimed at improving vocabulary (with or without standard treatment) was considered for the review as well as any comparator. Studies were required to have a vocabulary measure as a primary outcome. Secondary measures, such as grammar and literacy outcomes, were recorded but were not a key focus as it would be difficult to infer direct causal effects.

Only English language publications were reviewed, as time and resources were not available for reliable translation, though this is acknowledged as a limitation. Only studies reported on or after 1990 were considered based on the date of the earliest vocabulary intervention study identified in previous comparable systematic reviews (Cirrin and Gillam, 2008).



2.2 Search strategy

To identify relevant studies, searches were conducted for published trials between 1990 and 2023 in PubMed, CINAHL, PsycINFO, the Cochrane Library, and ERIC. In addition, unpublished literature between 1990 and 2023 was searched using SCOPUS and Open Dissertations.

For each database a search strategy was developed by considering MESH and free terms which covered the following: (Language AND (disorder* OR impair* OR delay* OR difficult*)) AND (child* OR infant* OR P?ediatric*) AND (vocabulary OR word*) AND (therap* OR intervention* OR instruction* OR treatment* OR teaching OR learning OR support*). In addition, manual searches of reference lists of identified studies were conducted.



2.3 Manual data management

Study data were transferred for refinement and coding using EPPI-Reviewer systematic review software (V4 https://eppi.ioe.ac.uk/cms/Default.aspx?alias=eppi.ioe.ac.uk/cms/er4).



2.4 Data selection

The primary author reviewed selected papers, screened titles and abstracts to remove ineligible studies, then conducted a full text review of the remaining articles to identify eligible studies. A third of selected titles and abstracts, as well as all selected full texts, were reviewed for consensus by a secondary rater. To quantify the level of agreement between the two raters, the Cohen's Kappa measure of inter-rater reliability was used. An agreement value of 0.82 was achieved for the selection of titles and abstracts and then again for the selection of full texts. This was acceptable as a value >0.8 is considered satisfactory (Pérez et al., 2020).



2.5 Data extraction

Data extraction was guided by the Cochrane Data Extraction Form for RCTs and non-RCTs (Wilson, 2016) and the Template for Intervention Description and Replication (TIDieR; Hoffmann et al., 2014). Collectively, this provided information on the studies investigating the interventions (author, year, country, design, participants, sample sizes, target words, outcome measures, follow up) and the characteristics of the interventions (type, dosage, provider, mode, location).



2.6 Quality appraisal

The selected studies were appraised to assess their methodological quality and the extent to which each study had addressed the possibility of bias in its design, conduct and analysis. The Joanna Briggs Institute critical appraisal checklists (Tufanaru et al., 2020) were used to assess quality as they can be applied to multiple study designs and have precedent for use with DLD populations (Alduais et al., 2022; Wanicharoen and Boonrod, 2024; Zupan et al., 2022). The primary author and a second rater independently appraised each included study and reached full consensus.

The checklists assessed areas relating to selection bias, study design, confounders, and data collection methods with a choice of yes/no/unclear/not applicable responses. Full details of the checklist and results are available in Appendix A. Raw scores were calculated for each selected study by dividing the number of positive responses by the total number of applicable statements in the critical checklists, these were then converted to percentage scores. Studies with percentage scores of < 49% were classed as low quality with high risk of bias, studies between 50% and 79% as medium quality, and studies ≥80% as high in quality with low risk of bias. This classification has been used in prior systematic reviews (e.g., Zupan et al., 2022).

As per recommended guidelines (Tufanaru et al., 2020), studies of low-quality were included in the qualitative reporting to provide a complete view of the evidence available to inform the review question. However, findings from low-quality studies were omitted from the quantitative synthesis to minimize the impact of study biases when pooling numerical data.




3 Results

This section details the word-learning studies identified in the review and provides a narrative summary of intervention characteristics. This is followed by a quantitative synthesis of studies with comparable design in order to synthesize intervention outcomes by prominent intervention characteristics.


3.1 Identification of studies

The search was completed on 1st October 2023 and database alerts were set up to signpost any new studies that were subsequently published (none were identified). In total, the search yielded 16 studies meeting the eligibility criteria, 12 with interventions delivered in English (UK, 7 studies; US, 4 studies; New Zealand, 1 study), two in Dutch (set in the Netherlands), one in French (set in Switzerland), and one in German (set in Germany), providing collective data for 288 participants aged 5; 0–11; 11 (167 males, 78 females, 43 unknown). A PRISMA flow diagram of the article screening process is presented in Figure 1.


[image: Figure 1]
FIGURE 1
 Flow diagram of the article screening process (based on PRISMA guidelines, Page et al., 2021).




3.2 Study data

A summary of data from the selected studies is presented in Tables 1–4. Studies in this review were aligned to four intervention approach types to enable better synthesis and analysis of findings: interventions that explicitly focused on phonological and semantic word features to support learning (Table 1), interventions utilizing written and/or verbal stories to target word learning (Table 2), use of stories and phonological/semantic approaches combined (Table 3), and interventions targeting orthography (spellings) to support word learning (Table 4).


TABLE 1 Summary of reviewed studies – phonological and/or semantic vocabulary intervention approaches.
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TABLE 2 Summary of reviewed studies – story-based vocabulary intervention approaches.
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TABLE 3 Summary of reviewed studies – story-based with semantic and/or phonological vocabulary intervention approaches.
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TABLE 4 Summary of studies included in review – orthography-based vocabulary intervention approach.
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3.3 Quality appraisal

Full details of the appraisal scores are available in Appendix A, and the overall quality rating for each study is included in the summary of studies tables (Tables 1–4, Column 3). Two studies were appraised as low quality and were omitted from quantitative synthesis (Best, 2005; Wing, 1990). Factors limiting the quality of these two studies included lack of control groups, small sample sizes, and ambiguity regarding access to ongoing specialist language support in addition to the experimental intervention.



3.4 Study properties
 
3.4.1 Study design and sample sizes

The review identified one pre-post comparison case-study (Marks and Stokes, 2010, n = 1), two case-series reporting on pre-post comparisons of multiple individual case-studies (Best, 2005, n = 5; Parsons et al., 2005, n = 2), and one pre-post comparison group study (Ardanouy et al., 2023, n = 8). All the case-studies used control words as comparators in place of control groups.

Five controlled group studies were identified (Best et al., 2018, n = 11; Wright, 1993, n = 4; Motsch and Marks, 2015, n = 78; Nash and Donaldson, 2005, n = 16; Wing, 1990, n = 10). Two of the controlled studies were randomly assigned (Best et al., 2018; Motsch and Marks, 2015), while the remainder were matched by language profiles with the justification that population heterogeneity meant there was difficulty recruiting sufficient children with comparable characteristics.

Seven studies adopted a randomized crossover design to mitigate population heterogeneity. Interventions were delivered at different time periods, and three of the studies included a no-intervention period between interventions (Break between interventions: Best et al., 2021, n = 20; Steele et al., 2013, n = 12; Storkel et al., 2019, n = 34; No break: Lowman and Dressler, 2016, n = 12; Smeets et al., 2014, Study 1 n = 28 & Study 2 n = 21; Zens, 2009, n = 19). One of the crossover studies analyzed both individual and group effects (Best et al., 2021).

A pattern of chronology emerged in that over half of the studies (11) built on work covered in earlier studies in the review, enabling preliminary findings to be replicated, extended or generalized to a larger sample.



3.4.2 Participant information

Half of the studies (8) identified participants as presenting with an existing diagnosis of Specific Language Impairment (SLI). The criteria for SLI as defined by Stark and Tallal (1981) is based on a discrepancy profile, with language ability significantly below the child's cognitive or chronological age; non-verbal ability within the normal range on standard scores; and typical hearing, sensory and socioemotional development. Whilst participants appeared to align to these diagnostic criteria for SLI within the studies reviewed, wide variation in assessments used and thresholds for diagnosis were noted. Although this weakens the strength of the synthesis, this diagnostic variability for SLI is typical both academically and clinically (Aram et al., 1993).

Three studies described their samples as children with an existing diagnosis of Language Impairment (Marks and Stokes, 2010; Steele et al., 2013; Wing, 1990). The criteria matched that of SLI as described in the above paragraph.

Four studies referred to their sample as presenting with DLD (Ardanouy et al., 2023; Best et al., 2018, 2021; Storkel et al., 2019). DLD deploys more descriptive diagnostic criteria than SLI, focusing on the sustained social and educational impact of pervasive language difficulties and allowing for certain co-morbidities (Bishop et al., 2017). Ardanouy et al. (2023) recruited children with an existing DLD diagnosis whilst the others diagnosed as part of their studies. Overall, the characteristics of participants aligned with that of SLI, apart from one child in the study by Ardanouy et al. (2023) who also presented with attention deficit hyperactivity disorder (ADHD).

One study defined their sample using descriptive profiles of existing language needs (Best, 2005). Characteristics aligned with that of SLI, apart from one child who also presented with ADHD and moderate learning difficulties.

All children in the reviewed studies were identified by investigators as presenting with vocabulary difficulties. The assessments used, the threshold for identification, and the nature of the difficulty (e.g., receptive and/or expressive) varied widely between the studies.

Only two studies provided socio-economic information. Steele et al. (2013) reported that most participants were African American (96%) and received subsidized lunches (85%). Parent education was also reported by Steele et al. (2013) with parents typically having a college degree, partial college accreditation, or high school diploma. Storkel et al. (2019) referred to most children in their study as being White, non-Hispanic (79%), and with married parents (53%). They also reported on parental education with most parents holding a college degree, partial college accreditation, or high school diploma.

Where reported, children across the studies were identified as monolingual, with the exception of one child studied by Best (2005) who spoke English and Spanish (replicating parents) and presented with difficulties in both languages. This child received intervention in English only.



3.4.3 Target words

Lowman and Dressler (2016) used an established tiered framework (Beck et al., 2002) to select words that were described as unlikely to appear in everyday conversation but that would benefit from teaching as could be used across multiple contexts. Selection consensus was reached between the investigating SLT, SLT student and school SLT. Storkel et al. (2019) used words from a previously published study (Justice et al., 2005) which had adopted a similar target-word selection method as Lowman and Dressler (2016). Parsons et al. (2005) selected words from the UK national school curriculum.

For six studies, the target words were those considered by the research team to be relevant and meaningful (Ardanouy et al., 2023; Smeets et al., 2014: Study 1 & 2; Motsch and Marks, 2015; Wing, 1990; Zens et al., 2009). One of these six studies (Ardanouy et al., 2023) analyzed intervention effect according to target word categories (sports, animal, vegetable, school). Whilst another, Zens et al. (2009), ensured balance of word properties: meaning (category) and sound (syllable length, phonotactic probability).

For the remaining seven studies, target words were selected from pre-published vocabulary lists standardized for factors such as word properties, age of acquisition, frequency of occurrence, and familiarity. Of these seven, three studies (Best, 2005; Best et al., 2018, 2021) also targeted words of personal relevancy to the children, but the type and number varied for each child and outcomes were not included in their statistical analysis.



3.4.4 Outcome measures

For ease of reading, Table 5 provides a summary of the measures used. Most studies (13) used researcher-created expressive target-word tests such as picture naming and word definitions to measure outcomes. Other vocabulary measures included researcher-created tests to assess receptive knowledge of target words and standardized expressive and/or receptive vocabulary tests.


TABLE 5 Summary of outcome measures.

[image: Table 5]

Generally, studies focused on vocabulary outcomes only, however, some did extend to standardized and non-standardized measures of phonological awareness (Zens et al., 2009), syntax (Lowman and Dressler, 2016; Motsch and Marks, 2015), literacy, and numeracy (Best, 2005). The range of study designs and small data sets meant it was not appropriate to synthesize or make conclusions around intervention effects beyond vocabulary outcomes.



3.4.5 Follow up (maintenance of outcomes effects)

Of the six studies that measured changes in vocabulary scores from post-therapy to follow-up, five reported loss (Best, 2005: at 6 months follow-up; Best et al., 2021: at 6 weeks; Motsch and Marks, 2015, at 4 months; Storkel et al., 2019: at 1 week and 2 weeks; Wright, 1993: at 1 month) and one reported either no change or loss depending on time measured (Ardanouy et al., 2023: vegetable vocabulary–no change at 1.5 months; animals–no change at 3 months; sports–loss at 4.5 months).

No studies reported losses that marked a return to pre-therapy scores.




3.5 Intervention characteristics
 
3.5.1 Intervention type

Studies in this review were grouped into four intervention approach types: phonological and/or semantic interventions (8 studies), story-based interventions (3 studies), story-based with semantic and/or phonological interventions (4 studies), orthography-based interventions (1 study).

Studies exploring phonological and semantic approaches focused on both teaching the child phonological and semantic word features and cuing the child to self-generate information about word sounds and meaning. Wing (1990) compared phonological and semantic approaches, whereas Wright (1993), Motsch and Marks (2015), and Parsons et al. (2005) investigated combined strategies. Zens et al. (2009) studied the influence of ordering phonological and semantic approaches. Best et al. (2018) utilized word webs, which are visual diagrams to cue, map, and record phonological and semantic word features. Best et al. (2021) also used word webs but considered differential responses to intervention based on presenting profiles. Ardanouy et al. (2023) added contextualization to phonological and semantic word-learning strategies by connecting to personal experiences and considering words in multiple environments with a range of communication partners. All the studies in this category used objects and/or pictures to support word learning, and all bar Wing (1990) and Wright (1993) also used the written form of the target word.

The second intervention type involved exposure to stories to provide contextual cues for vocabulary learning. Nash and Donaldson (2005) compared incidental word learning through exposure to pre-recorded narrated stories and corresponding picture books against explicit exposure to semantic word features. Smeets et al. (2014) conducted two studies: one comparing the child being exposed to narrated electronic story books with either static images or videos with background and music audio, and the other comparing static picture vs. video narrated electronic written story books either with or without background noise and music.

The third intervention approach combined stories to contextualize target words with explicit exposure to phonological and/or semantic word features. In Marks and Stokes (2010) an adult introduced a spoken story with corresponding pictures, followed by explicit teaching of semantic features and supporting of story generation. In Steele et al. (2013), children were supported by an adult to read story text containing the target word as well as learning and generating specific phonological and/or semantic word features. Lowman and Dressler (2016) exposed children to pre-recorded phonological, semantic, and syntactic word features via an iPod, in addition to the children independently reading storybooks containing the target words, versus independent storybook reading alone. Storkel et al. (2019) introduced target words through shared adult-child reading of written story picture books in addition to explicitly teaching semantic word features.

The final intervention reviewed used alphabetic letters to support vocabulary skills. Best (2005) introduced a digital aid that children could use to sound out the initial letters of target words presented in picture form, SLT support was provided as required.

Four studies (Best, 2005; Lowman and Dressler, 2016; Motsch and Marks, 2015; Zens et al., 2009) mentioned the continuation of ongoing specialist language support from the children's SLT and/or school in addition to the experimental interventions. Details were brief making the influence of the additional support difficult to ascertain, with the exception of Motsch and Marks (2015) where only a sub-sample received additional support and where intervention effects were maintained even once data for the additional-support cohort was removed. Other studies explicitly stated that no other specialist support was accessed (Best et al., 2018, 2021; Ardanouy et al., 2023), whilst the remaining studies did not comment either way.



3.5.2 Intervention dosage

Interventions ranged from 40 min spread over 2 days (Nash and Donaldson, 2005) to 900 min/15 h spread over 5 months (Motsch and Marks, 2015).

Most studies (9) delivered intervention weekly or biweekly lasting 30–60 min over 4–6 weeks. Three studies provided interventions three or more times a week (Wright, 1993; Parsons et al., 2005; Wing, 1990) lasting 20–60 min over 3–10 weeks. Three studies provided insufficient detail to calculate intervention duration (Smeets et al., 2014: Study 1 & 2; Steele et al., 2013).

One study (Storkel et al., 2019), building on previous work that identified 36 exposures per target word as the optimal for vocabulary interventions (Storkel et al., 2017), compared intervention frequencies for optimal exposure. Dosage delivery ranged between 10 and 23 sessions lasting 13–16 min over 5–12 weeks; no differential effect of dosage on intervention outcomes was found.

The number of target words varied between studies ranging from 4 to 90 words per child per intervention. There was a general correlation between intervention dosage and number of words targeted. However, as number of exposures to target words was inconsistently reported across the studies, findings could not be pooled.



3.5.3 Intervention provider

In most studies (9), intervention was provided by university-affiliated SLTs who were the primary investigators (ranging from professors to doctoral students).

The exceptions were four studies where the SLT was affiliated to the child's school or health provider (Marks and Stokes, 2010; Parsons et al., 2005; Wing, 1990; Wright, 1993), one study where the affiliation of the SLTs delivering the intervention was unclear (Motsch and Marks, 2015), and two studies where intervention was delivered by psychology students who were the primary investigators (Masters and PhD: Smeets et al., 2014).

In three studies the SLT was supported in delivering the intervention by SLT students (Lowman and Dressler, 2016; Steele et al., 2013; Storkel et al., 2019) and in one study by educational psychologists (Ardanouy et al., 2023).

Two studies mentioned that the intervention details were shared with caregivers and teaching staff for follow-up (Motsch and Marks, 2015; Parsons et al., 2005) and one mentioned follow-up by the child's SLT, caregivers and teaching staff (Best, 2005); none of these studies quantified the follow-up support which limits replicability.



3.5.4 Intervention mode

In most studies (9), intervention was delivered as face-to-face individual sessions with the intervention provider. Four further studies (Ardanouy et al., 2023; Wing, 1990; Wright, 1993; Zens et al., 2009) delivered intervention through face-to-face group sessions. One study (Motsch and Marks, 2015) compared face-to-face individual sessions and face-to-face group sessions, and found greater expressive vocabulary gain with group therapy and greater syntax gain (expressive and receptive) with individual therapy.

Three studies used multimedia interventions (Smeets et al., 2014: Study 1 & 2–television; Lowman and Dressler, 2016–iPod; Best, 2005–digital aid sounding out alphabet letters). In Lowman and Dressler (2016), children viewed videos containing text, pictures and animation related to target words in addition to reading storybooks embedded with target words, and reported greater gains than with reading alone. Smeets et al. (2014) investigated the differential effect of multimedia by comparing word learning using narrated e-books with static pictures versus narrated e-books with animation, both conditions were presented either with or without background music/sound. Although no mode effect was found at the group level, a significant correlation emerged between increased language severity and negative influence of background sounds. Finally, Best (2005) adopted a hybrid model with the digital aid introduced during face-to-face individual sessions with a SLT, and found greater gains with the aid than without.



3.5.5 Intervention location

One study was conducted in a specialist clinic (Ardanouy et al., 2023), five studies were conducted in a quiet room in a specialist school (Motsch and Marks, 2015; Smeets et al., 2014: Studies 1 & 2; Wing, 1990; Wright, 1993), with the remaining studies undertaken in mainstream schools, bar one study which did not confirm location (Best, 2005).




3.6 Quantitative synthesis of intervention outcomes

Meta-analysis was precluded by variations in the collection, analysis and reporting of quantitative data compounded by the heterogeneity of study design, clinical populations, diagnostic criteria, and intervention characteristics. Instead, outcomes were summarized according to the Synthesis Without Meta-analysis (SwiM) guidelines (Campbell et al., 2020) with p-value and effect size ranges reported.

Across the review, intervention type was the only intervention characteristic consistently identified as a study variable, and vocabulary gain was the only consistently reported intervention effect measure. As a result, quantitative findings have been synthesized and compared according to the effect of intervention type on vocabulary outcomes. Table 6 provides a summary of this quantitative synthesis with further detail.


TABLE 6 Summary of quantitative synthesis.

[image: Table 6]


3.6.1 Phonological and/or semantic interventions (8 studies: 3 high design quality, 5 medium)

Six studies found significant vocabulary gain when phonological and semantic interventions were combined. Of these, three studies showed gain on expressive target-word scores (Ardanouy et al., 2023; Best et al., 2018; Wright, 1993), one showed gain on both target-word and non-target word tests of expressive vocabulary Zens et al., 2009, one showed gain on standardized expressive vocabulary tests (Motsch and Marks, 2015) and one showed gain on receptive target-words but not on standardized tests of receptive or expressive vocabulary (Parsons et al., 2005). With semantic intervention alone, three studies found significant gain on expressive vocabulary (target-word scores: Best et al., 2021; Nash and Donaldson, 2005, target and non-target word scores: Zens et al., 2009). With phonological intervention alone, one study found significant gain on expressive vocabulary (target and non-target word scores: Zens et al., 2009).

Two studies evaluated the effects of ordering phonological and semantic interventions (Best et al., 2021; Zens et al., 2009). Neither found an intervention order effect. However, Best et al. (2021) reported greater target-word gain during the semantic than the phonological intervention phase at the group level. In contrast, Zens (2009), found significantly greater target-word naming gain after day one with the phonological intervention but not with the semantic intervention (though the significance was not maintained over the course of the phonological intervention).

Best et al. (2021) also explored the extent to which individual children's responses to semantic and/or phonological intervention were influenced by their profile of need at baseline. Ninety-one percent of children (10/11) with semantic and phonological needs showed expressive target-word gain from either phonological, semantic, or combined intervention; two-thirds of the children (4/6) with relatively more semantic difficulties benefited from semantic but not phonological intervention and two-thirds with relatively more phonological difficulties benefited from phonological but not semantic intervention (2/3). Altogether, Best et al. (2021) identified that 90% (18/20) of children in their study showed expressive target-word gain after accessing the semantic and/or phonological components of word web intervention.



3.6.2 Story-based interventions (3 studies: all with medium design quality)

One study (Nash and Donaldson, 2005) investigated incidental word learning through exposure to narrated picture stories and reported significant target-word gain on expressive and receptive vocabulary measures. When compared to an explicit semantic intervention, greater gain was reported from the semantic intervention on both expressive and receptive target-word measures.

Two studies explored the effect of exposure to narrated electronic story books on target words. One reported greater gain for targeted words introduced as a picture or animated e-story compared to control words (Smeets et al., 2014, Study 1), and the other found a significant correlation between increased language severity and the negative influence of background sound in e-books (Smeets et al., 2014, Study 2).



3.6.3 Stories + phonological and/or semantic interventions (3 studies: 1 high quality, 2 medium)

Two studies reported significant gains on expressive and receptive target-word measures when stories were combined with phonological and semantic interventions: in one study (Steele et al., 2013) therapy was provided in person, while in the other (Lowman and Dressler, 2016) multimedia was used. Two studies found significant gain on expressive measures when stories were combined with semantic interventions (Steele et al., 2013; Storkel et al., 2019). It is worth noting that Storkel et al. (2019) reported a significant correlation between higher language scores and greater word-learning gain.





4 Discussion

This review considered available studies targeting vocabulary skills in children with DLD in order to identify and describe key intervention features. What follows is a discussion of the characteristics of the vocabulary interventions that have been reviewed and the effects on word learning, consideration is also given to the design of the studies that generated the reported findings.


4.1 The benefits of an integrated therapeutic model

The use of combined phonological and semantic word-learning strategies was the most frequently evaluated intervention, with most of the reviewed studies having a high-quality design and demonstrating statistically significant expressive vocabulary gain with a large effect size. Studies investigating semantic or phonological approaches alone also demonstrated gain but less consistently. These findings align with the connectionist model of language processing and the proposal that vocabulary difficulties in children with DLD may stem from both the processing of sound and meaning, and the interactions between them (Chiat, 2001).

There were some indications of the benefit of explicit sound-letter cueing to support phonological processing during word learning, however, as findings were restricted to one study which was appraised as having a low design quality, more research is needed for firm conclusions to be drawn.

There were stronger indications that integrating contextual story narratives with explicit phonological and semantic cues strengthened vocabulary gains, as demonstrated in four studies of medium to high quality. This is in keeping with the cross-situational model of language acquisition which proposes that children's vocabulary is enhanced when information is presented in multiple contexts because patterns of co-occurrence strengthen word learning (Roembke et al., 2023). However, exposure to stories alone was not as effective as explicit cuing in improving word-learning. This indicates that the interactive, conversational aspect of narratives may be key in supporting children with DLD, as highlighted in the work by Law et al. (2022) who explored the influence of social context for children with DLD.

Taken together, these results align with current thinking around the benefits of integrating intervention approaches to improve outcomes for children with DLD. For example, Baron and Arbel (2022a) discuss how differential learning systems are engaged when explicit and implicit intervention approaches are combined. According to Baron and Arbel (2022a), explicit learning, where the child is systematically taught facts, can address underlying processing difficulties in children with DLD. However, there is a risk of dependency on rote-learning and memorisation which incidental learning can mitigate through inferencing and generalization opportunities. Applying this theory to word learning, by combining explicit phonological-semantic vocabulary strategies with social narratives, children can use explicit and implicit cues to acquire, apply, and refine sound-meaning associations.

Effective integration of explicit and incidental word-learning strategies is not limited to exposing DLD children to targeted words within narratives during therapy. Research into word recall has demonstrated that word retention in children with DLD is influenced not only by the robustness of the initial learning phase but also meaningful retrieval and practice opportunities (Kueser et al., 2021; Leonard et al., 2020). It is important to consider that most studies in this review that reported on maintenance of word-learning gains observed depreciation at follow-up relative to the gains made from pre- to post-intervention. This was regardless of the intervention approach used, indicating that there are other factors at play. One such factor could be the selection of target words as most studies used pre-set word lists, however, words from the child's personal life, interests, or school curriculum would have provided more incidental reinforcement opportunities. Studies that utilized curriculum and personal interest words did not include follow-up measures; therefore, implications for retention require further exploration.

The need to target functional words for meaningful and sustained word learning is further reinforced by indications in this review that on the whole therapy gains did not generalize beyond the directly targeted words. This was demonstrated by the minimal transfer of gains to control words or standardized vocabulary assessments.

Another strategy for integrating explicit and implicit word-learning opportunities that was evident in the reviewed interventions was the use of self-cuing. Most studies embedded self-cueing strategies where children were encouraged to independently apply word-learning techniques once they had been modeled and practiced with an adult. However, there was only one example where this strategy continued to be studied post-therapy and even then, it was informally rather than through standardized observations and evaluation (Best et al., 2021). Given that autonomous self-cueing has been identified as an area of implicit learning that is compromised in children with DLD due to poor executive functioning and language planning (Baron and Arbel, 2022b; Senter, 2022), further research is warranted.

Combining individual and group therapy sessions can also provide children with DLD the opportunity to benefit from explicit and implicit word-learning opportunities. Most studies in this review adopted either individual or group therapy, however, one study directly compared the two approaches and found greater vocabulary gain at word level with group therapy and at sentence level with individual therapy (Motsch and Marks, 2015). This differential response aligns with findings for language therapy more generally, and the proposed activation of separate learning mechanisms. Group therapy is considered to have the advantage of targeting words in peer discourse with multiple communication partners, whereas individual therapy enables more tailored support (Watt and White, 2018). Further exploration of the effects of individual versus group vocabulary therapies is required.



4.2 Individualized approaches to provide intervention that aligns with needs

A key finding that emerged from the reviewed vocabulary intervention studies was the importance of considering children's presenting profiles. This was most evident in the study by Best et al. (2021) which completed both group- and individual-level analyses. As a group, children with DLD showed significantly greater word-learning gain from explicit semantic interventions compared with explicit phonological therapy. However, case-series analysis indicated differential patterns of response depending on presentation. Children presenting with both phonological and semantic difficulties responded to both or either intervention. However, children presenting with greater semantic than phonological difficulties tended to benefit from semantic but not phonological therapy. The converse was also true with phonologically-impaired children tending to respond to phonological but not semantic therapy. Crucially, some children did not respond to either intervention, indicating that word-learning strategies for children with DLD cannot be chosen solely on presenting profiles.

Threshold of intervention gain is another feature that may have differential implications depending on the language profile of a child with DLD. One study (Storkel et al., 2019), identified that children with more severe language difficulties were less responsive to combined explicit and implicit word-learning strategies. This built on previous work by Storkel et al. (2017) exploring dosage, which identified a plateau in word-learning gains in children with DLD in response to increased intervention exposure. The ceiling appeared related to language proficiency, with children who had more severe needs reaching ceiling of benefit sooner. Taken together, this indicates the need for an individualized approach for vocabulary interventions and careful monitoring of progress when considering the optimal dosage and level of response.

Whilst the use of multimedia during word learning was found to be of benefit for children with DLD (Best, 2005; Lowman and Dressler, 2016; Smeets et al., 2014), this was another area where the nature of responses differed according to the profile of language needs. More specifically, Smeets et al. (2014) demonstrated that children with more severe language difficulties benefited from digital images and videos to support word-learning only when extraneous background music and sounds were removed. Given that remote working measures introduced during COVID-19 have led to a subsequent rise in digital practice to support children with DLD (McCartney and Forbes, 2023; Ansari et al., 2022), further research is needed to determine how technology may support individual needs.




5 Limitations


5.1 Limitation of reviewed intervention studies

Intervention quality was generally found lacking in the reviewed interventions. Of the 16 studies reviewed, only four were appraised as being of high quality; methodological weaknesses included small sample sizes, weak or lack of control measures, and omission of effect size calculations. It is promising that the later-dated studies were the ones of high quality (2015 onwards), and worth noting that they generally built on work from the earlier more exploratory studies indicating the value of the earlier work. A key point, however, is that one of the high-quality RCTs compared intervention effect at the group level with the individual level and reported discrepancies (Best et al., 2021). This is inevitable given the heterogeneity of the DLD population; however, as advised by numerous researchers in the field, it can be addressed by adopting multi-method case-series and controlled group trial approaches. This would maintain research rigor whilst providing findings that can be applied to a heterogeneous population as is required by SLTs delivering interventions in practice (Best et al., 2019; Forsythe et al., 2022).

The heterogeneity of the population was further compounded between studies by differences in diagnostic terminology. The use of Language Impairment or Specific Language Impairment as diagnostic labels was evident in most studies published before 2018, whereas all studies from 2018 and after adopted DLD. This mirrors a broader diagnostic shift by clinicians and academics away from identifying language impairment based on discrepancies between language and intelligence scores (Stark and Tallal, 1981; Tomblin et al., 1997) to a more descriptive approach focusing on the sustained social and educational impact of language difficulties (Bishop et al., 2017). While the rationale is well-documented (Royal College of Speech Language Therapists: RCSLT, 2021; McGregor et al., 2020), it introduces further heterogeneity among already varied study samples, which in turn impacts the comparability and synthesis of findings.

Poor consideration of the impact of the intervention provider and setting was a further limitation of the reviewed studies. Only three studies extended intervention to the home and school environment (Best, 2005; Motsch and Marks, 2015; Parsons et al., 2005), and none quantified this additional support. Wider research involving children with a range of communication needs has demonstrated the benefits of vocabulary learning when intervention strategies are embedded within the home and classroom (Throneburg et al., 2000; Ebbels et al., 2019; Roberts and Kaiser, 2011). Theoretically, this aligns with the cross-situational model of language acquisition (Roembke et al., 2023), which emphasizes the value to children of repeated vocabulary exposure across physical and social environments. Given the shortage of SLTs to support children with DLD (Christopulos and Redmond, 2023; Gibbons, 2021), and the findings from this review that children experience deterioration in word-learning gains once intervention is withdrawn, there is a need for research that robustly explores long-term home-school reinforcement of vocabulary interventions.

Another limitation across most of the reviewed studies was the poor reporting of children's socioeconomic status. This has implications for research and practice given that low SES is considered a risk factor for DLD and may influence access to and response to treatment (Bishop et al., 2017; McGregor, 2020).



5.2 Limitations of systematic review

Variation in study design meant the Synthesis Without Meta-analysis (SWiM, Campbell et al., 2020) guidelines were applied and quantitative synthesis was limited to reporting p-value and effect size range. Unlike meta-analysis, this approach is limited in analyzing the extent of variation in p-values and effect sizes among studies or revealing causes of heterogeneity. However, it provides greater insight into the measurable impact of an intervention on outcomes and influential factors than a qualitative summary alone (Siedler, 2022).

To assist with the synthesis of the findings, this review was limited to studies reported in English only. It is acknowledged that this excludes a body of work that may be relevant.




6 Recommendations


6.1 Research implications

Based on the systematic review findings, the following recommendations are made for future research on vocabulary interventions for children with DLD:

1. Combine case-study and controlled group methods to generating findings relevant to a heterogeneous population whilst maintaining research rigor.

2. Use controlled variable studies to explore the impact of explicit sound-meaning word-learning strategies reinforced implicitly over time across providers (teachers, caregivers) and settings (school, home).

3. Select target words that are of relevance for children with DLD and that they are likely to be re-exposed to outside of the therapy environment.

4. Recruit more representative samples with diverse socioeconomic status and ethnicity, with detailed reporting of participant characteristics.



6.2 Clinical implications

The following recommendations from this systematic review are relevant for professionals supporting children with DLD:

1. As word-learning gains are typically restricted to directly targeted words, practitioners, educators, and caregivers should work in partnership with children who have DLD to identify the most relevant target words. These should relate to the children's interests, curriculum, and routines, so that the words are useful across multiple environments and with various communication partners.

2. Children with DLD may show greater response to the phonological, semantic and phonological-semantic cues that match the areas they struggle with. However, most children will respond to phonological-semantic cues combined, and this should form the start of therapy which can then be refined depending on how the child responds. Both Best et al. (2018) and Parsons et al. (2005) provide detailed protocols for phonological-semantic interventions (see also Branagan and Parsons, 2021, Word Aware 3).

3. For maximum benefit, explicit phonological-semantic word-learning strategies should be targeted both individually and in groups and then reinforced by providing frequent opportunities for generalization. Generalization strategies should include exposure to words in conversational narratives, encouragement of self-cuing, and on-going opportunities to hear and use the words at home and school.

4. When planning interventions, take into consideration that children with DLD require repeated target-word exposures during combined explicit and implicit word-learning to make significant vocabulary gains. The maximum beneficial exposure will vary between children depending on language severity, therefore, joint SLT-school-home planning for intervention delivery and monitoring is important.

5. The use of multimedia to support vocabulary skills, i.e., audio, images, video, is advocated. However, multimedia word-learning should be planned carefully and monitored closely, as each child is likely to respond differently depending on their language and learning profiles, as well as individual preferences.




7 Conclusions

This review considered the available research on vocabulary interventions to understand the intervention features leading to vocabulary gain in children with DLD. The range and quality of studies are currently restricted but enabled some conclusions to be drawn.

The results suggest word-learning benefits from integrating explicit phonological-semantic prompts with implicit contextual cues. Factors that may influence outcome include the child's language and learning profile, vocabulary relevance, reinforcement opportunities, use of self-cuing, and peer-modeling.

More research is needed across all aspects of vocabulary interventions for children with DLD, with gaps most evident in relation to the influence of socioeconomic status and generalization to the home and school environment.

This paper is important for professionals working with children who have DLD, as it offers practical, evidence-based guidance for applying research to meet children's individual word-learning needs. The findings also have bearing for researchers and academics as they guide the direction of future research.
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Authors, Design  Participants Intervention Dosage Delivery Outcome measure Results Follow-
year, up
country
Wing Non- 8 males & 2 Phonological 30 x 25 min sessions Provider: Within group, pre-post o Significant gain with phonological therapy | Not measured | Low
(1990),US | randomized | females with versus semantic | over 2.5 months per School SLT comparison using the (p < 0.05,d = 0.7, moderate effect) quality
matched existing approach group Mode: standardized Test of Word o Gain with semantic therapy was
group diagnosis of LT Total: 750 min/12.5h | Face-to-face Finding (German, 1986), a not significant
comparison: | (age 5; 11-7; 1) group sessions in picture-naming test of expressive
5 children Number of target English vocabulary
per group words unclear Location: Room in
specialist school
Wright Matched 2 males & 2 Combined 18 x 20 min sessions Provider: Within group, pre-post o Significant gain for target words (p < 0.01) | Lossingains | Medium
(1993), UK | no- females with phonological & | over 4 weeks School SLT comparison using a & untargeted control words (p < 0.05) at 1-month quality
treatment existing semantic Total: 360 min/6 h Mode: researcher-created o No significant change for control group on | follow up
control diagnosis of SLI | approach Face-to-face picture-naming test of target any measure
group: 2 (age 7;6-8; 8) 90 target words per group sessions in words to assess expressive Effect sizes not reported
males &2 child, each presented English vocabulary
females once Location: Room in
with SLI specialist school
(aged 7;
9-8;5)
Parsons Pre-post 2 males with Combined 18 x 25-35 min Provider: 1. Individual pre-post comparison | 1. Target word tests Not measured | Medium
etal. comparison | existing phonological & | sessions. 2-3 sessionsa | Healthcare SLT using a researcher-created test o Child A. Significantly greater gain for quality
(2005), UK diagnosis of SLI | semantic week over 8 weeks with carer which matched targeted words target words than control words (p < 0.01)
(age 8;10-%;5) | approach Total: 450-630 follow-up athome | with pictures/synonyms toassess | e Child B. Significantly greater gain for
min/7.5-105h & teaching staff receptive vocabulary target words than control words (p
follow-upinclass | 2. Individual pre-post comparison <0.001)
18 target words, single Mode: using standardized vocabulary Effect sizes not reported
presentation in therapy | Face-to-face measures: British Picture 2. Standardized tests. No change for Child A
with home-school individual sessions Vocabulary Scale (Dunn et al., orB
reinforcement in English 1982) to assess receptive
Location: Roomin | vocabulary & Test of Word
mainstream school | Finding (German, 1989) to assess
expressive vocabulary
Zensetal. Randomized| 19 children Phonological/ 12hof one Provider: 1. Within group, pre-post-test 1. Expressive vocabulary tests Not measured | Medium
(2009), alternating | with existing semantic/ intervention over 6 University- comparison using the o Significant gain with phonological therapy quality
New treatment | diagnosis of SLI | combined weeks (2 x 1hweekly) | affiliated SLT standardized Test of Language (p=0.001, f = 0.65, large effect)
Zealand crossover | (age 6;2-8; 3, approach + Followed by 12h Mode: Development 3rd Ed (Newcomer | e Significant gain with phonological 4
design,no | gender Ongoing alternate intervention | Face-to-face group | and Hammil, 1997) & a semantic therapy (p = 0.001, f = 0.65,
washout unknown) specialist over 6 weeks (2 x 1h sessions in English researcher-created categories test. large effect)
time in- support for 10 weekly) Location: Roomin | Raw scores were combined to o Significant gains with semantic therapy (p
between children Total: 720 min/12 h mainstream school | provide an expressive vocabulary =0.004, f = 0.62, large effect)
(specifics score o Significant gain with semantic 4
unclear) 27 target words, 2. Within group, pre-post-test phonological therapy (p = 0.004, f = 0.62,
multiple presentations comparison using the large effect)
non-standardized Phonological 2. Phonological awareness tests
Awareness Probes (Stahl and o Significant gain with phonological therapy
Murray, 1994): phoneme (p < 0.001, f = 1.06, large effect)
blending, isolation, segmentation o Significant gain with phonological +
& deletion semantic therapy (p < 0.001, f = 1.06,
large effect)
o Significant gain with semantic 4
phonological therapy (p < 0.001, f = 1,
large effect)
o Gain with semantic therapy was
not significant
Motschand | Randomized| 53 males & 25 Combined 20 sessions once per Provider: SLTs Within and between group Within group Change from | High
Marks control females with phonological & | week over 5 months. with home- pre-test to 4-month follow-up 1. Picture naming test of post-test to quality
(2015), trial. existing semantic approach 45 min group sessions | school follow-up comparison using a range of expressive vocabulary follow-up not
Germany Control: diagnosis of SLI |+ Variety of &30 min individual Mode: standardized language tests in o Significant gain with group therapy (p < reported, only
55 males & | (mean age 9;6, ongoing sessions Face-to-face German (post-test scores not 0.001, d = 0.73, large effect) pre-test to
24 females | SD0.16) individual & Total: Individual individual versus reported): o Significant gain with individual therapy (p | 4-month
with SLI German- group therapy - 600 min/10h | group sessions 1. WWT 6-10 (Gliick, 2011). A <0.001, d = 0.54, medium effect) follow-up
(mean age speaking. SLT/teacher Group therapy - 900 in German picture- naming test of expressive 2. Sentence completion test of expressive
9;6, SD 38 children language min/15h Location: Room in vocabulary vocabulary
027) received group | support special schools 2. P-ITPA - Vocabulary subtest o Significant gain with group therapy (p =
therapy (2 (specifics Number of target (Esser etal., 2010). A 0.004, d = 0.38, medium effect)
children per unclear, words unclear sentence-completion test to assess | e Gains did not reach significance with
group). however expressive vocabulary individual therapy
40 received statistical 3. P-ITPA - Analogies subtest 3. Analogies test of expressive vocabulary. No
individual significance of (Esser et al., 2010). An gains reached significance
therapy intervention analogy-generation test to assess 4. Sentence comprehension test
gains expressive vocabulary o Significant gain with group therapy (p =
maintained 4. SET 5-10 (Petermann, 2010). A 0.02, d = 0.41, medium effect)
when this sentence comprehension to assess | o Significant gain with individual therapy (p
additional- receptive syntax < 0.001, d = 0.57, medium effect)
support Between group
cohort removed) 1. Picture naming test. Gain for group
therapy significantly greater than control
group gain (p = 0.039)
2. Sentence completion test. No significant
between-group difference
3. Analogies test. Gain for individual therapy
significantly greater than control group gain
(p=10.01) 4. Sentence comprehension test.
Gain for individual therapy significantly
greater than control group gain (p = 0.039)
Best etal. Randomized| 6 males &5 Word webs for | Weekly 30 min Provider: Within and between group Between group Not measured | High
(2018), UK control females combined sessions for 6 weeks University SLT pre-post comparison using a o Significantly greater gain for therapy group quality
trial diagnosed with phonological & Total: 180 min/3h Mode: researcher-created than control group on target-words (p <
Control: 5 DLD as part of semantic Face-to-face picture-naming test of target 0.0001, d = 2.30, large effect), no
males & 4 the study (age 6; | approach 25 target words, individual sessions | words to assess expressive significant difference on control words
females 0-7:8) multiple presentation | in English vocabulary
with DLD No other Location: Mostly
(aged 6; intervention room in
3-87) accessed mainstream school
Best et al. Randomized| 12 males &8 Word webs for | Weekly 30 min Provider: 1. Within group pre-post 1. Within group Lossingains | High
(2021),UK | alternating | females phonological sessions for 6 weeks University SLT comparison using a o Significantly greater target-word gain for at 6-week quality
treatment | diagnosed with | versus semantic | per approach. Mode: researcher-created semantic therapy than phonological follow up
crossover DLD as part of approach Total: 180 min/3h Face-to-face picture-naming test of target therapy (p = 0.014, d = 0.489, medium
design the study (age 6; individual sessions | words to assess expressive effect)
with 4-8;8) No other 50 target words, 25 per | in English vocabulary o No significant order effects or change in
6-week intervention approach, multiple Location: Mostly 2. Outcomes according to control words
washout accessed presentation room in language profile 2. Outcomes according to language profile
mainstream school o Children with semantic & phonological
needs (n = 11): 3 children showed
significant gain from semantic
intervention only, 2 children from
phonological intervention only, 5 children
from both interventions, 1 child showed no
significant gain from either intervention
o Semantic needs (n = 6): 4 children showed
significant gain from semantic
intervention only, 2 children showed no
significant gain from either intervention
o Phonological needs (1 = 3): 2 children
showed significant gain from phonological
intervention only, 1 child showed no
significant gain from either intervention
Ardanouy Pre-post 8 French- Combined 5 months of 45 min Provider: Within group and individual Within group Veg: no Medium
etal. comparison | speaking phonological & session per week. 4 University SLT pre-post comparison using a o Veg: Significantly greater gain for target change at quality
(2023), children with semantic sessions per theme supported by researcher-created words than control words (p = 0.01, r = 1.5-month
Switzerland existing approach with covering 4 themes Educational picture-naming test of target 0.89, large effect) follow-up
diagnosis of context cues (sports, animals, Psychologists words to assess expressive o Animals: Significantly greater gain for Animals: no
DLD (age 6-10 vegetables, & school Mode: vocabulary. Target words were target words than control words (p = 0.01, change at
years, gender No other materials) Face-to-face group | grouped by category r=0.89, large effect) 3-month
unknown) intervention Total: 840 min/14h sessions in French o Sports: Significantly greater gain for target follow-up
accessed Location: words than control words (p = 0.01, r = Sports: loss in
60 target words, 15 per | Specialist clinic 0.89, large effect) gains at
category, multiple o School: Significantly greater gain for target 4.5-month
presentation words than control words (p = 0.02, 7 = follow-up

0.84, large effect)

Individual level

Veg: Significant gain for 6 out of 8 children
(p<0.05)

Animals: Significant gain for all children (p
<0.05)

Sports: Significant gain for 7 out of 8
children (p < 0.05)

School theme: Significant gain for 4 out of
8 children (p < 0.05)

Control words: no significant change

.

*Based on JBI quality appraisal rating (see Appendix A).

LI Language Impairment; SLI, Specific Language Impairment; DLD, Developmental Language Disorder.
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