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Abstract

Background: Children with Developmental Language Disorder (DLD) frequently have difficulties with
word learning and understanding vocabulary. For these children this can significantly impact on
social interactions, daily activities and academic progress. Although there is literature providing a
rationale for targeting word learning in such children, there is little evidence for the effectiveness of

specific interventions in this area for children with identified DLD.

Aims: To establish whether direct 1:1 intervention for children with DLD over 9 years of age leads to
improved abilities to identify, comprehend, define and use nouns and verbs targeted in intervention
as compared to non-targeted control items and whether the participants’ rating of their own

knowledge of the words changes with intervention.

Methods and procedures: Twenty-five children and young people with language disorder (aged 9;4-
16;1) participated in the study: eighteen with DLD and seven with a language disorder associated
with autism spectrum disorder (ASD). Two assessments of different levels were created: a higher
ability (less frequent words) and a lower ability level (more frequent words). Participants’ Speech
and Language Therapists (SLTs) decided which level would be the most appropriate for each
participant. Four tasks were carried out as part of the assessment and the scores were used to
identify which words each participant worked on. Participants received one thirty minute session per
week 1:1 with their own SLT for seven weeks, plus a five minute revision session in between each
main session. During each of the first five sessions, participants learned two new words; the two

final sessions were spent revising the ten words which had been targeted.

Outcomes and Results: Post intervention assessment showed an increase in scores for both treated
and control words. However, progress on treated words was significantly greater than on control
words (d=1.07), indicating effectiveness of intervention. The difference between progress on
targeted and control words was found both for nouns (d=1.29) and verbs (d=0.64), but the effect

size was larger for nouns. Whether or not the participants had an associated ASD did not affect the



results. The children’s self-rating of their knowledge of the targeted words was also significantly

higher than for control words post-intervention.

Conclusions and Implications: The intervention, delivered 1:1 by the participants’ usual SLT was
effective in teaching new vocabulary to older children with language disorders. This shows that older
children with language disorders can make progress with direct 1:1 intervention focused on

vocabulary.



What this paper adds

What we already know

Many children with language disorders struggle to learn new words. This leads to a limited
vocabulary which can affect their full participation in social situations and the academic curriculum.
Previous studies have examined interventions to increase the vocabulary of children with low
vocabulary levels but only a few have included children of secondary-school age and these children

did not have identified language disorders.

What this paper adds to existing knowledge

The participants (aged 9-16 years) with language disorder in this study showed significant progress in
their knowledge of nouns and verbs targeted in a short intervention (approximately 3-4 hours),
delivered 1:1 by an SLT. This progress was greater than for control words. The children’s self-rating
of their knowledge of the targeted words was also significantly higher than that for control words

post-intervention.

Clinical implications of this study

Direct work focused on learning new nouns and verbs can improve the knowledge of these words of
children with language disorders. A combination of intervention with careful choices of which words
to teach (taking into account the functional usefulness of each word in different situations) has the
potential to improve children’s vocabulary and thus their access to social situations and the

academic curriculum.



Typically developing (TD) children learn vocabulary incidentally through exposure to language and
this learning is reinforced through practice and corrective feedback (Bloom, 2000). For some
children with language difficulties, however, it is a different story. Such children have previously
been referred to as having Specific Language Impairment (SLI), but following a recent period of
debate, a consensus has now been reached (at least in the English-speaking world, Bishop et al.,
2017) that this term be replaced with Developmental Language Disorder (DLD). The criteria for DLD
are less restrictive than those for SLI (Bishop et al., 2016) and thus, in addition to those who
previously met SLI criteria, a wider range of children would also be included in the DLD diagnosis.
Throughout this paper, when referring to previous studies of children with SLI, we use the term DLD.
A broader term, Language Disorder was also proposed by Bishop et al. (2017) to include children
with other diagnoses which are often associated with language disorder, such as Autism Spectrum

Disorder (ASD).

Learning new vocabulary and being able to use it in context is a common area of difficulty
encountered by many people with DLD (Gray, 2005, Kan and Windsor, 2010). This can impact
significantly on understanding the everyday concepts required to make sense of the world,
engagement in social situations and access to education (Dockrell and Lindsay, 1998, Nippold, 2010).
Indeed, vocabulary difficulties at primary age (aged 5) are associated with poorer literacy, mental
health and employment outcomes in adulthood (aged 34, Law et al., 2009) and vocabulary
assessment scores in teenagers (aged 13-14) are related to academic attainment in mathematics and
English at age 16 (Spencer et al., 2017). Thus, targeting vocabulary in secondary-aged children with
vocabulary difficulties could potentially help their access to the curriculum and hence their future

academic attainment, employment prospects and mental health.



Word learning in DLD

Children with DLD have been consistently found to learn fewer novel words compared to TD children
of the same age (e.g., Nash and Donaldson, 2005, Ellis Weismer and Hesketh, 1996, Rice et al.,
1992). Studies find children with DLD have particular difficulties on naming tasks (Nash and
Donaldson, 2005), especially if words are presented at a fast rate (Ellis Weismer and Hesketh, 1996)
or if a delay occurs between learning and testing, particularly for verbs (Riches et al., 2005). When
learning new words, children with DLD require more presentations of new words (Gray, 2005, Zens
et al., 2009, Riches et al., 2005) and more distributed presentations, where spreading presentations
spread over several days is more effective than providing them all on the same day (Riches et al.,
2005). Their reduced word learning efficiency could be due to difficulties identifying and storing new
phonological and semantic representations in long-term memory (Chiat, 2000). Children with DLD
are also less able to derive meanings from context (Mckeown et al., 1985, Cain et al., 2004) and thus
may require explicit teaching of vocabulary. This reduced ability to use context could be due to
phonological and/or semantic difficulties (Chiat, 2000) and/or syntactic difficulties (van der Lely,
1994). The word learning difficulties of children with DLD also seem to be dependent on word class,
as studies have found that they have particular difficulty learning and retaining verbs (Oetting et al.,

1995, Riches et al., 2005, Rice et al., 1994).

There are a number of possible reasons for increased difficulties with verbs. Verbs are usually less
concrete and imageable than nouns (Ma et al., 2009). Consider for example verbs such as ‘deserve’
or ‘confess’ which are difficult to portray in picture form, or to guess from observing a situation
which they may describe. When heard in continuous speech, verbs are also often less stressed than
nouns, making it more difficult for their phonological sequence to be identified and stored. Verbs are
also more complex in terms of inflectional morphology: many nouns have singular versus plural
forms, but verbs have a much greater variety of inflectional suffixes. Thus, the phonological form a

child hears relating to a particular concept will be more variable for verbs than for nouns, increasing



the complexity of extracting the phonological form for verbs. This could be a particular challenge for

children who have difficulties with phonology and/or morphosyntax.

Verbs’ semantics also interact with syntax, through “verb argument structure”. This means that
certain verbs appear only in certain sentence structures and that a child can use the sentence
structure a verb appears in to aid their hypotheses regarding the meaning of a new verb (van der
Lely, 1994). However, children with DLD have more difficulties than TD children in using this process
(van der Lely, 1994). Thus, compared with noun learning, verb learning may require stronger abilities
with phonology, semantics and syntax and greater awareness of the links between these for
effective learning. Thus, the phonological, semantic and/or syntactic difficulties of many children
with DLD could impair their abilities to learn new words in general, but also lead to particular

difficulties learning verbs.

Intervention strategies and studies on teaching vocabulary to children with DLD

The findings reviewed above indicate strategies which may help children with word learning
(especially for verbs). These could include: providing more presentations of new words (Gray, 2005,
Riches et al., 2005) at a slower presentation rate (Ellis Weismer and Hesketh, 1996), providing more
distributed presentations of new words, e.g., spread over several days (Riches et al.,, 2005),
increasing the saliency of verbs (by giving them more stress, or producing them in isolation) (Chiat,
2000), teaching the different morphological endings for different words and highlighting the
common root word (Good et al., 2015) and explicitly teaching the meanings of words (Nash and
Donaldson, 2005) and how to use them in sentences (Ebbels et al., 2007, Nash and Donaldson,

2005).

Most intervention studies which have a main focus on vocabulary include children with mild

language delays or difficulties, or children in schools in areas of socio-economic disadvantage who



do not have identified language difficulties, at primary (e.g., Lubliner and Smetana, 2005, Nash and
Snowling, 2006, Clarke et al., 2010, Fricke et al., 2013) and secondary age (Snow et al., 2009, Spencer
et al., in press, Lesaux et al., 2010, Murphy et al., in press). These children may have different
strengths and weaknesses with regard to word learning compared to children with DLD. However, it
is important to note that the number of words learned may nevertheless be low (e.g., 1-2 words
after 10 hours in Spencer et al. (in press); 2 after 18 hours in Lubliner & Smetana (2005); 4 after 30

hours in Snow et al.(2009)).

Very few studies exist which aim to improve the vocabulary of school-aged children with identified
DLD. The few studies which do exist are only with primary-aged children and show that intervention
is effective for children with DLD (Throneburg et al., 2000, Parsons et al., 2005, Good et al., 2015) or
groups of children which include some with DLD (St. John and Vance, 2014). These studies all
involved explicit teaching of vocabulary, with much repetition and all showed more progress on
targeted than control words. The studies by Parsons et al. (2005) and St. John and Vance (2014)
focused primarily on the semantic and phonological aspects of the taught curriculum words (of a
range of parts of speech), while Good et al. (2015) focused predominantly on morphological
awareness (targeting morphologically complex words). We know of no studies specifically aiming to
improve receptive vocabulary in secondary-aged children with identified DLD. However, a couple of
studies including secondary-aged children with DLD have focused on an aspect of vocabulary: word
finding (Hyde-Wright et al., 1993, Ebbels et al., 2012). These showed that improving the semantic
representations of words already in the children’s vocabularies improved their retrieval on a naming

task.

Summary
A number of studies have explored and compared vocabulary learning for children with DLD and TD

children and indicate strategies which may help children with DLD learn new vocabulary. However,



the evidence for specific interventions to target this area for children with identified DLD is very
limited (Steele and Mills, 2011), especially at secondary age. This is surprising given the effects
difficulties in this area can have. The few small-scale studies that have been carried out indicate
vocabulary intervention involving semantic and phonological approaches with explicit definitions
may be effective for improving vocabulary in children with DLD, but the effects do not generalise to
control words (e.g., St John & Vance, 2014; Parsons et al., 2005). No studies have involved older
students of secondary-school age with identified DLD (although several have been carried out in
areas of socio-economic disadvantage which may have included some children with unidentified
DLD) and none have specifically investigated any differences between the effectiveness of

intervention for nouns versus verbs.

Aims of current study

Our study aims to establish whether for older children with identified language disorder (including
those of secondary age), direct 1:1 intervention leads to improved abilities to identify, comprehend,
define and use nouns and verbs targeted in intervention as compared to non-targeted control items
and whether the participants’ rating of their own knowledge of the words changes with
intervention. We aimed to improve knowledge of taught nouns and verbs, but given previous

findings, we predicted that nouns may be learned more easily than verbs.

Method

Study Design

The study employed a within participants design. Each participant was treated on one set of words,
while a further set of words acted as controls. The groups of words were matched and
counterbalanced across participants. This design could be used because it was expected that

learning would be specific to the individual words treated, as found in previous studies. Since limited
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generalisation was expected to untreated words, these could be used as controls. Our analysis
therefore compared each participant’s scores for treated and control words and between

participants variance was eliminated.

The study was conducted within a school attended by the participants where they received regular
speech and language therapy and intervention was delivered by their usual SLT in their usual therapy
sessions. It was therefore an effectiveness study. Prior to the intervention, the first author devised
a uniform approach to the therapy, based on the SLTs’ current practice and all SLTs identified

students for whom the intervention was appropriate at that time.

Participants

This effectiveness study was carried out at a specialist educational setting for pupils with language
disorder aged 7 to 19 years, the majority of whom meet the criteria for DLD, but some of whom
have a language disorder associated with other diagnoses such as ASD. It was part of a bigger study
investigating the effectiveness of all intervention provided 1:1 within the school during one school

term (Ebbels et al., 2017).

Twenty-five participants aged between 9;4 and 16;1 (mean 12;5) at the time of initial assessment
took part. Seventeen were male and eight female. As this was an effectiveness study carried out in
an educational setting, participation was not restricted to those with DLD, but any students whom
the SLTs judged may benefit from vocabulary intervention and for whom it was appropriate at that
time were included. Therefore, while all participants had language disorder and the majority
(eighteen) had DLD, seven had language disorder associated with ASD. We therefore refer to the
whole group as having (D)LD, as all have language disorder (LD) and the majority have DLD. Other
students were not selected for vocabulary intervention if they had recently worked on a vocabulary
target (i.e. the term before) and/or had other targets to prioritise for that term (targets were

determined by those identified in Annual Reviews and therefore SLTs were required to work on each

11



target area during at least one term of the year). Therefore spending two terms on one target area
may be inappropriate for some students. Students at the school are routinely assessed with the

Clinical Evaluation of Language Fundamentals 4 (CELF-4) (Semel et al., 2006) and the British Picture
Vocabulary Scales (BPVSII) (Dunn, et al., 1997) at age 11, 14 and 16 years to monitor their progress.

Table 1 gives the standard scores on these assessments at their most recent assessment point.

BPVSII CELF Core CELF Receptive CELF Expressive
Language language language
75.9(15.1) 58.9 (15.6) 63.7 (11.7) 60.0 (14.4)

Table 1: Mean standard scores (and standard deviations) on the BPVSII and CELF-4 assessments.

Procedure

Words were taken from Bauman and Culligan’s (1995) General Service List (GSL, the later version
was not available at the start of this study) of two thousand words deemed to be of the most use to
people speaking and learning English. The rationale for using this list for the project was the fact that
it includes frequency ratings for words thus enabling us to ensure there was no significant difference
between the ‘difficulty’ (i.e. frequency) of target and control words. Two lists of words were used:
labelled ‘higher level’ and ‘lower level’ respectively. The words were selected for the two levels using
the frequency rating (i.e. less frequent words for the higher level, more frequent words for the
lower). Words were selected by the first author’s judgement on their functionality, but words
directly related to curriculum subjects were omitted. Each participant’s SLT judged which level would
be most appropriate for them. This judgement was formed from standardised assessment results
and observation both in the classroom and 1:1 SLT sessions. The hypothesis was that children with
limited vocabulary (naturally including the younger participants in the study) would benefit from

learning and consolidating more frequently used vocabulary due to the functionality of the words,
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whereas those who were able to use and understand the lower level words in context would benefit
from focusing on higher level vocabulary rather than relearning words they already know. Nine

participants were assigned to the higher level and sixteen to the lower level.

The lower and higher level lists each consisted of 40 words (20 nouns and 20 verbs). Each list was
divided into two sets (A and B) with ten nouns and ten verbs each (see Figure 1). Frequency values
provided by the GSL were used to match words in set A and set B at each level of difficulty and to
match the difficulty of nouns and verbs in each set. There was unsurprisingly a significant difference
in the frequency of the higher level compared with the lower level words. The words are listed in

Appendix A.

25 participants
aged 9-16 years

16 lower level
participants

9 higherlevel
participants

B

20 words

Figure 1: structure of word lists for the lower and higher level words.

The sets were counterbalanced across participants, eliminating any effects that might result if they
differed in difficulty. This also meant that the assessors were unaware which words had been

treated.

The study was carried out during a single eleven week school term. The pre-intervention
assessment was carried out in the first two weeks by Speech and Language Therapy Assistants

(SLTAs) who had no knowledge of the words a participant would work on. The intervention lasted
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seven weeks. The post intervention assessment was carried out by the same SLTAs in the remaining two

weeks at the end of the term. All assessments were conducted blind.

The intervention began the week after the pre-intervention assessment and consisted of one thirty minute
session per week for seven weeks, with a five minute revision slot between each session (see below for more

details).

Assessment tasks

Four assessment tasks of varying levels of difficulty (lexical decision/multiple choice/sentence
production/ definition) were used to obtain an understanding of each participant’s word knowledge
across a range of areas and to measure change in participants who varied in their initial knowledge
of the words. This is similar to the assessment method utilised by Throneburg et al. (2000) which
included all except the lexical decision task. Lexical decision was expected to be the easiest task and
was conducted first. Although a picture recognition task, such as the BPVSII (Dunn et al., 1997) can
assess understanding of a word, a test of this kind was not included, largely because many of the
words would be difficult to portray in a picture. A written multiple-choice test of the words’
definitions was included instead, which was read aloud to the participants. Definition production
and sentence production were expected to be more difficult due to their higher linguistic demands.
They were used to further assess pupils’ understanding of the meaning of each word and their ability

to use the word in a semantically and syntactically correct form.

Task 1: Lexical decision

For this task, the assessor read a list of forty words and forty non-words aloud in a random order
(the same order for each participant and at each testing point). Participants were asked to say if
each was a real word or a not (participants did not see the written form of the word). The forty real
words were set A and set B from either the higher or lower level. The forty non-words were derived
from the real words by changing a vowel or consonant in each syllable of the word. These are listed
in Appendix B.
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Two scores were recorded for this task: the total items identified correctly as real versus non-words
(possible total of 80 points) and the number of real words identified correctly (possible total of 40

points).

Task 2: Multiple choice

Participants were presented with a word and a choice of three possible definitions (verbally and in
writing). They were allowed repetitions of each question and were asked to say ‘a,” ‘b’ or ‘c’ or point
to one of these as their response. The incorrect options for definitions were identified by using
words close to the target word on the GSL. Definitions were taken from Oxford Junior Dictionary

(Dignen, 2007).

Participants achieved one mark for each correct response; therefore the maximum possible total for

this task was 40 points.

Task 3: Definition production

The assessor was provided with a recording sheet which consisted of three columns: the target
word, the child- friendly definition (from the Oxford Junior Dictionary, 2007), and a blank column to
record pupil’s responses. Participants were asked to give the meaning of each word. Words were
presented verbally and in written form. The following scoring system was used for the definition

production task.

e All key concepts of word definition: 1 point.
e Partial knowledge of word: 0.5.
e Incorrect or no response: 0 points.

Two examples are given in Appendix C. The maximum possible score was 40 points.

Task 4: Sentence production
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Participants were asked to use each word within a sentence. Words were presented verbally and in
written form and responses were recorded as in the definition production task. The following scoring

system was used:

e Semantically and syntactically correct sentence= 1 point.
e Partially correct or semantically correct but syntactically incorrect= 0.5.
e Completely incorrect or no response= 0 points.

Examples are given in Appendix C. The maximum possible score for this task was 40 points.

Assessment instructions were provided for the SLTAs to ensure consistency of presentation and
scoring. Meetings were held to discuss the instructions and administration of assessments. An SLT
not involved in the study reviewed and discussed scoring with the SLTAs so that this was accurate

and consistent.

Self-evaluation of word knowledge

Prior to giving a definition, participants rated their knowledge of each word using a symbolised
traffic light system (similar to that used by Lubliner and Smetana, 2005) which requires participants
to rate their own knowledge of each word as red, amber or green. These were converted to a score
of 1, 2 or 3 for each word. These scores were used to assess the participant’s perception of their

word knowledge and to monitor change in this for treated and control words after intervention.

Delivery of assessment tasks

Assessments were carried out over two consecutive days. The same format was followed for all
participants. The lexical decision task was completed first so that performance on it was not affected
by the other tasks. This was followed by the definition task in which participants were first asked to
give their self-rating of their knowledge of the words and then to define them. The sentence

production task was then carried out. Short breaks were allowed between the tasks. The multiple

16



choice task was performed on the following day as it was likely to affect participants’ performance

on the definitions task.

Scoring and identifying words for intervention

Each participant was randomly assigned to have intervention on either set A or set B words. This was
carried out by the first author. The assessors sent the data on the participants to the first author
who recorded these for analysis (the words then became treated or control words rather than sets A
and B). The first author selected for each participant: five nouns and five verbs from the set
assigned to be treated. These were the words on which the participant had the lowest scores across

the four tasks. This procedure was used to avoid treating words that participants already knew well.

Intervention method

Intervention was delivered by each participant’s usual SLT. All SLTs were provided with materials,
instructions and an intervention plan, in addition to meetings to discuss the intervention. A more
detailed description is provided in Appendix D. Participants received seven intervention sessions;
one thirty-minute session per week, with one additional five minute revision session between each
main session (a total of four hours and five minutes of intervention time). The intervention method
used the majority of strategies likely to help children with DLD with word learning discussed above:
repeated presentations, distributed presentations, words presented in isolation and in context with
explicit discussion of the word meaning, phonology, part of speech and use in sentences. The SLTs
were provided with a list of words for each child to work on; they were requested to cover all the
words during the intervention block and were able to choose which words they targeted in each

session. The content of the sessions is described below.

Sessions 1-5:

Two target words were introduced in each of the sessions. The SLT presented the word in isolation in

spoken and written form and the participant recorded the word on a ‘new word poster’.
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Phonological features were discussed and recorded. The participant predicted if the word was a
noun or a verb (symbolised cards were used to facilitate this and terminology was changed
accordingly, e.g. ‘naming word’ and ‘doing word’) and used any prior knowledge of it to predict its
meaning. The SLT gave its definition in verbal and written form, discussed this with the participant
and reviewed their prediction of word class and definition. The participant then recorded the word
meaning on the ‘new word poster’. The meaning of the word and examples of when it may be used
(in a context relevant to the participant) were discussed. The participant made two cue cards: on
one they wrote the target word and on the other they drew a picture to help them remember the

word and its meaning. This process was repeated with the second target word.

During the final ten minutes of the session, a game activity was used to reinforce the phonological,
orthographic, semantic and syntactic features of each word. The cue cards with the written words
were displayed and labelled as word one and word two. The picture cards were placed face down on
the table. A set of ‘instruction’ cards were introduced and the participant selected a card and

followed the instruction. The types of instruction were as follows:

o Definition cards: there were two definitions for each word (in attempt to avoid rote learning
of definitions). The participant was asked to match the definitions to the appropriate word.

e Definition production: the participant was asked to produce a definition for one of the
words.

e Sentence starters: the card showed the beginning of a sentence containing one of the target
words, the participant was asked to complete the sentence.

e Sentence production: the participant was asked to generate their own sentence containing
one of the words.

e Spelling: the participant was asked to spell one of the words.
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The format and activities within the sessions remained the same for each participant. The level of
facilitation provided was determined by the SLT’s judgement of each participant’s strengths and
needs. At the end of the session, the SLT asked the participant to recall the two new words and their

meanings and summarised what they had achieved.

Revision of words between sessions:

A five minute revision session was carried out with each participant between intervention sessions
(with the same SLT). This consisted of a game of matching pairs using the participant’s cue cards of
all the words they had learned to date. All of the cue cards were placed face down on a table; the
participant and SLT took turns in selecting a card and would then try to find the picture or word card
that matched to make a pair. For each card selected the participant was asked to recall the word and
its meaning. This was repeated each time they found a matching pair, providing them with multiple

exposures and repetitions during this short session.

Sessions 6 and 7:

The two final sessions were used to revise the ten target words. The matching pairs game was
carried out with all ten words (20 cue cards- one written card and one picture card for each word).
This was followed by a game where a participant’s picture cards were placed face down on the table
(word cards were discarded). The participant selected one at random and selected and carried out
an instruction or question drawn from a box. This process was repeated until they had completed

the activity for all target words.

The instructions/questions used for this activity were as follows:

e Try to spell the word.
e Can you make a sentence using your word?

e (Can you explain the meaning of your word?
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e Isthe word anoun oraverb?

e How many syllables are in the word?

e What sounds are in the word?

e If your word is a noun, what does it look like?

e If your word is a verb, when might someone do this? (All were something a person

could do).

Attendance and treatment fidelity

The SLTs kept records of the sessions attended and of the total intervention time each participant
received. They also video recorded one of their sessions to ensure consistency and fidelity of the
intervention approach (these were watched by the first author). Due to absences and school trips,
intervention time varied between the participants and therefore some did not receive the specified
amount. The mean intervention time received was three hours and fourteen minutes; the minimum
received was two hours. Six participants received less than three hours of input; seventeen received

between three and four hours and two received more than four hours.

Results

The data were converted to percentage accuracy scores for analysis. Scores on the lexical decision
and multiple-choice tasks were adjusted for the effects of chance responding.! Two initial analyses
were carried out to see whether the level of difficulty to which participants were assigned and their

diagnoses were affecting the results. The percentage accuracy of participants assigned to the higher

1 The corrected score is obtained by the formula Corrected score = number of items correct —
(number of items incorrect/n-1), where n is number of possible choices. For lexical decision this
reduces to number right — number wrong but for multiple choice it is number right — (number
wrong/2).
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level of difficulty was significantly greater than for those at the lower level (F (1, 23) = 8.34, p < .01;
higher level mean = 71.89; std. dev. = 15.39; lower level mean = 53.54; std. dev. = 15.40). No
difference was found between participants diagnosed as DLD or LD associated with ASD. Neither
level of difficulty or diagnosis interacted with the other variables in the experiment showing that the
pattern of responding was similar across the groups of participants. In view of this the following

analyses include data from all the participants.

The data were analysed with a four factor within participant analysis of variance. Factors were the
type of task (lexical decision/multiple choice/sentence production/definition), time of assessment
(pre/post intervention), part of speech (nouns/verbs) and type of item (treated/control). Three
main effects were significant. Participants increased their scores over time (F (1, 24) =49.24, p
<.001; pre intervention 46.0% std. dev. 18.8, post intervention 59.6% std. dev. 17.2) and their
responses to nouns were more accurate than for verbs (F (1, 24) = 79.64, p<.001; nouns 59.8% std.
dev. 15.1, verbs 45.8% std. dev. 19.5). The assessment tasks also differed significantly (F (2.32,
55.57) = 83.28, p < .001, Greenhouse-Geisser correction applied due to lack of sphericity). The task
means are shown in Table 2 in order of difficulty. Pairwise comparisons found that all tasks differed

from one another (p <.001).

lexical decision multiple choice sentence definition
production
mean 79.15 63.00 45.17 23.95
std. dev. 20.63 27.70 17.65 14.52

Table 2 Mean percentage accuracy on the assessment tasks.

The crucial interaction between target and control items and time of assessment was highly
significant (F (1, 24) = 41.55, p <.001, np? =.63) with a very large effect size. Table 3 gives the mean

pre and post intervention scores and change in score on each assessment task and for the

21



participants’ overall performance. The overall scores show that correct responses to treated items

increased by 19% while those to controls only improved by 8% (d=1.07). The three way interaction

between target and control items, assessment task and time was not significant (F < 1) indicating

that the differences between improvement on target and control items were similar in each task.

lexical multiple sentence definition all
decision choice production

targets pre 69.20 54.20 39.00 16.70 44.77
intervention (32.35) (31.75) (21.10) (10.80) (19.55)

post 91.20 75.30 54.20 34.60 63.82
intervention (16.66) (25.15) (18.75) (21.10) (16.70)

change 22.00 21.10 15.20 17.90 19.05
(25.76) (17.15) (19.22) (14.96) (10.46)

controls pre 72.40 56.90 43.00 16.90 47.30
intervention (29.45) (31.20) (22.35) (12.90) (19.45)

post 83.80 65.60 44.50 27.60 55.37
intervention (21.55) (29.70) (20.55) (20.00) (18.60)

change 11.40 8.70 1.50 10.70 8.07
(26.84) (18.28) (17.72) (17.09) (10.64)

Table 3 Mean percentage (SD) scores for target and control items pre and post intervention for each

assessment task.

Three other interactions were significant, each involving differences related to nouns and verbs.

There was an interaction between the assessment task and nouns and verbs (F (3, 72) =4.52, p <

.01). This shows that on the easiest task, lexical decision, there was a smaller difference in correct
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responses to nouns and verbs than on the other three assessment tasks. This in part reflects a near

ceiling effect on lexical decision for some of the participants.

The interaction between the assessment tasks, nouns/verbs and time of assessment was also
significant (F (3, 72) = 3.70, p <.02). This reflects the changes in responses to nouns and verbs (both
targets and controls) over the course of the intervention. On lexical decision, the easiest task, verbs
improved more than nouns (the latter already being at a high level of accuracy). On the more
difficult tasks (sentence production and definition) the improvement for nouns was greater than for

verbs.

A more interesting interaction is that between nouns/verbs, target/control items and time of
assessment (F (1, 24) = 4.67, p < .05). The means for this are given in table 4. They show that the
overall improvement for nouns and verbs was quite similar. However, while the improvement in
nouns was mainly due to those directly targeted by the treatment, improvement in verbs was more
evenly divided between treated and control items. Indeed, Cohen’s d effect sizes show that the
difference between progress on targeted and control words was greater for nouns (d=1.29) than
verbs (d=0.64). This may suggest that the treatment leads to greater generalisation in the case of

verbs than nouns.

pre intervention | postintervention change

nouns targets 49.65 71.80 22.15
(19.25) (13.90) (12.66)

controls 55.75 62.05 6.30
(20.65) (18.80) (13.17)

verbs targets 39.90 55.85 15.95
(21.55) (21.65) (8.73)

controls 38.85 48.70 9.85
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(20.55) (19.75) (11.34)

Table 4 Mean percentage (SD) accuracy for treated and control nouns and verbs as a result of the

intervention.

The self-rating scores for the words are shown in Table 5. These show that no difference existed
between target and control words prior to the intervention, t (23) = 0.02; p=0.98; d=0.00. Post
intervention, participants’ self-rating of their own knowledge of words was significantly higher for

targeted than control words, t (23) = 2.63; p=0.01; d=0.74.

Pre intervention Post intervention
Target words mean 42.5 48.9
std. dev. 8.4 7.9
Control words mean 42.5 43.0
std. dev. 10.3 8.4

Table 5 Mean self-evaluation scores pre and post intervention on target and control words.

Maximum score = 60, minimum score = 20.

Individual Variation

Individual participants varied in the gains that they made on the treated words. Five were found to
have gains of less than 5%. The reasons for their poor performance were explored. Neither their
ages nor their performance on the BPVSII and CELF-4 assessments appeared to explain their

performance. However, four of the participants with limited progress were among the six who had
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attended for less than three hours of the intervention. It appears likely that their absences

influenced their progress.

Discussion

This study examined the effects of an intervention for older students (including those of secondary
school age) with (D)LD who had previously shown difficulties in learning new words. The
intervention was intensive, targeting only ten words but relatively undemanding of therapy
resources (a mean of 3 hours 14 minutes). Learning of nouns and verbs was examined and
assessment tasks were designed to range in difficulty and to demonstrate different levels of
knowledge of the words. Following intervention (involving a focus on semantics, phonology and
sentence production), both treated and control words improved, but improvement in treated items
was significantly greater than that for the controls (d=1.07). This result was further supported by the
significantly greater self-rated knowledge scores participants gave for targeted words (as compared
with control words) post-intervention. These results show that the intervention was effective in

improving knowledge of targeted words.

Two levels of test were used to accommodate the range of vocabulary abilities within the participant
group. We were not fully successful in equating the performance of the two groups as the lower
level group still showed lower performance than the higher level group, despite the easier test.
However, the lack of interactions shows that the pattern of performance of the two groups was

similar in character.

Participants improved their performance on each of the assessment tasks. These were selected to
differ in difficulty and to provide a detailed measure of the participants’ ability to both learn and use
newly acquired items. It was anticipated that lexical decision would be the easiest task followed by
multiple choice, than sentence production and definition. Significant differences in performance

were found between each of the tasks confirming this expectation. Use of the different tasks was
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valuable as it gave participants with differing knowledge of the words scope to improve. Those with
a good level of performance on the easier tasks could still show improvement on the more difficult
ones. This allowed us to show that the intervention benefited participants at different levels of
knowledge and that it was able to improve different types of word knowledge. Nevertheless the
mean improvement of the participants did not differ across the assessment tasks and on each task,

treated words improved more than controls.

On average the participants improved their overall score on targeted words by 20%. This translates
to approximately four words. This was achieved with a relatively modest amount of intervention
(just over three hours). This progress is greater than progress in some other studies with a greater
amount of intervention time: 1-2 words after ten hours intervention (Spencer et al., in press) or two
words after 18 hours (Lubliner and Smetana, 2005). Our results are similar to the four words
progress found by Snow et al. (2009) after almost ten times the amount of intervention. The greater
progress found in our study may be due to the 1:1 delivery of intervention, which differs from the
other studies which used group (Spencer et al., in press) or whole class delivery (Snow et al., 2009;
Lubliner & Smetana, 2005). Alternatively, the difference could be due to the nature of the
participants, where those in our study had identified language disorder, whereas those in the other

studies had low language or vocabulary, but no identified language disorder.

Five of our participants showed little improvement after the intervention. They appeared similar to
those with a better response but four were among those who missed several sessions. Better
attendance may have improved their performance. Only one failed to increase her scores despite

attending all the sessions.

Participants were selected as having difficulties with vocabulary acquisition and were treated by the
SLT who worked regularly with them (assessments were conducted blind by SLT Assistants). It was
important, therefore that the SLTs conducted the intervention in a consistent manner. The

intervention was similar to that which several of the SLTs use clinically and which has been used in
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previous studies. Meetings of the SLT team were held to plan the content and manner of its delivery.
Materials, word lists and intervention plans were provided and fidelity was assessed through regular
discussions and video recording. A further merit of the procedure was that a number of different
SLTs were involved in delivering the intervention. Thus our findings are more likely to be

generalizable to a range of settings and SLTs.

Our intervention method focused mainly on the semantic and phonological aspects of the words,
along with some work on identifying parts of speech and using targeted words in sentences, and
included multiple exposures, repetitions and rehearsals. This approach is in line with the strategies
which would be predicted to help children with DLD who have difficulties with word learning and
similar to the Parsons et al. (2005) and St. John & Vance (2014) studies. Our results therefore add to
the existing limited evidence that intervention that focuses on these aspects assists in the
acquisition of new words by children with language disorder. However, our study does not address
which aspects of the intervention were the most important in the progress seen and also does not

address whether this combined approach is more or less effective than other methods.

Previous studies have found that children with DLD find verbs more difficult to learn and use than
nouns (Oetting et al., 1995, Rice et al., 1994). This pattern was found here despite efforts to equate
the difficulty of the nouns and verbs used (at least on frequency). The participants showed greater
knowledge of nouns before intervention. Both nouns and verbs improved after intervention but the
stronger performance on nouns remained. Larger gains were made on verbs than nouns for the less
demanding assessment tasks (lexical decision and multiple choice tasks) where the knowledge of
nouns was already good before intervention. For the more demanding assessment tasks (sentence
production and definition production), where poorer performance prior to the intervention allowed

greater scope for improvement, greater gains were made on nouns than verbs.

We did find some progress on control words (particularly verbs), although this was significantly less

than for targeted words. There could be a variety of reasons for scores on control words improving
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post intervention. These changes could merely reflect maturation or a practice effect (although this
would be expected to affect nouns and verbs equally). Another possibility is that participants gained
greater familiarity with the assessment tasks. The experience of the pre-intervention assessment
and of some of the tasks used during intervention may have helped them gain a more general insight
into the demands of the assessment task. For example, it was noticed during assessment and
intervention sessions, that providing a definition was particularly demanding for the participants. As
they gained greater ability at providing definitions this could improve definition performance on

control words despite these not being targeted the intervention.

The words used at each assessment level were randomly allocated to sets (two sets of nouns and
two of verbs). The sets of words were then counterbalanced across participants. This feature of the
experimental design has the advantage that all participants can receive the intervention but it can
only be used if generalisation from treated to the control words is unlikely, or is likely to be less than
progress on targeted items. This assumption appears reasonable in view of previous research
showing limited generalisation (Parsons et al., 2005; St. John & Vance, 2014) and this design has also
previously been used successfully for intervention for word finding difficulties (Wilson et al., 2015).
The substantial advantage of treated nouns over control nouns appears consistent with the
assumption. This is less convincingly the case for verbs however. Although the improvement with
treatment of verbs was less than that for nouns, it was more evenly spread across treated and
control words suggesting that some generalisation may have taken place. This is perhaps not
unexpected (at least within the sentence production subtest) given that Ebbels et al. (2007) found
generalisation from targeted to control verbs in terms of the accuracy of use in sentence production.
Thus, the practice in sentence production during our intervention may have contributed to

generalisation to control verbs.
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Limitations and future directions

The limitations of our study mainly arose due to it being an effectiveness study. The participants
were those who attended the specialist education setting and were judged by their SLTs to be likely
to benefit from intervention focusing on vocabulary and for whom other areas were lower priority at
the time. The resulting participants covered a range of ages and while all had language disorders,
some also had a diagnosis of ASD. However, ASD diagnosis did not appear to affect the results. The
amount of intervention also varied between participants (as is common in effectiveness studies),
reflecting the difficulties of carrying out intervention studies in clinical or educational settings and

reduced attendance may have been a factor in the reduced progress of four participants.

Our study had no control group as it was part of a larger study evaluating the effectiveness of a
whole service within a particular specialist educational provision (Ebbels et al., 2017). In order to
provide experimental control, we used a within-participants design using a control set of vocabulary.
Greater progress was seen on targets than controls, indicating the effectiveness of the intervention.
However, significant progress was also found on the control sets. Due to the lack of a control group,
it is not possible to say whether progress on the controls was due to maturation, practice effects,
other intervention received, collaborative teaching in the classroom or indeed generalisation of the
intervention. However, we were able to conclude that progress on the targeted words was not due
to such factors (as these would have affected both targets and control sets), but that the additional
progress shown on the targets when compared with the controls was most likely due to the focus on

these areas in 1:1 intervention sessions.

In future studies, the addition of a (waiting) control group would allow conclusions to be drawn
regarding possible generalisation. Alternatively, the design could be strengthened by adding a
baseline period. Greater progress on control items during the intervention period than during the
baseline period would suggest that generalisation was occurring. Generalisation to other settings

outside the clinical environment could also be assessed.
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Stronger conclusions could be drawn regarding the differences between nouns and verbs if we had
matched them on other variables in addition to frequency (such as word length and phonological
complexity). Closer matching could therefore be included in future studies. Additionally, further
instructions regarding when to teach each word should be provided to SLTs delivering therapy to
ensure verbs and nouns receive a similar amount of exposure, as it was possible some SLTs may have
targeted one word class earlier than the other leading to increased exposure of one over the other.
This would ensure that any difference between the learning of nouns and verbs could only be
associated with the difference in word types as opposed to the amount of time children had to learn

them.

Clinical implications

Although our results showed a small amount of intervention to be effective, critics may nevertheless
argue that it is inefficient if the overall result is better knowledge of only a few words (although the
progress was greater than or similar to other studies, but in less time). In the present study, an
experimental approach was required to provide evidence that the intervention is effective. For this
reason, words which were likely to be taught as part of the curriculum were avoided, as classroom
learning might confuse the results. We would not expect this approach to be used clinically. There
the treatment could be used to support classroom learning by treating words which were important
for the curriculum (Beck et al., 2013). It might also be combined with other forms of intervention.
For example, its use with verbs might be combined with Shape Coding by Susan Ebbels® (Ebbels,
2007, Ebbels et al., 2007) or colourful semantics (Bryan, 1997) which focus on the links between

verbs and sentence production.

Thus, we argue that our results show targeting specific vocabulary can be effective for school-aged
children with DLD and those with language disorder associated with ASD. The effectiveness of this

may be increased with careful choice of words and possibly combining the focus on semantics and
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phonology with approaches which focus on the links between vocabulary and syntax (Ebbels et al.,

2007, Bolderson et al., 2011) and/or morphology (Good et al., 2015).

Conclusions

This study showed 1:1 vocabulary intervention with an SLT to be effective for teaching targeted
vocabulary to participants aged between nine and sixteen years with identified (D)LD. We involved a
larger number of participants with DLD than other previous studies and included secondary school
aged children, for whom the current evidence base is very limited. We conclude that such
intervention can be effective, even for adolescents with severe language disorder and intervention
approaches such as this could thus be offered to similar children and young people in order to

maximise their ability to access social situations and the academic curriculum.
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Appendix A: Word lists

Lower level words

Set A SetB

Friend Ladder
Customer Audience
Lawyer Voyage
Nurse Thief
Parcel Proof
Desert Straw
Supper Female
Purpose Party
Furniture Storm
Avenue Waiter
Obey Climb
Produce Oppose
Compete Repair
Deliver Agree
Organise Punish
Promise Inform
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Wait Cause
Arrive Understand
View Reach
Break Ruin
Higher level words
SetA SetB
Stage Canal
Secretary Mankind
Wisdom Enemy
Invention Shore
Librarian Ocean
Machinery Article
Creature Soldier
Shelter Gift
Journey Population




Ceremony Anxiety
Consider Combine
Suggest Avoid
Deserve Blame
Suspect Hinder
Disappear Observe
Offend Discover
Discuss Appear
Recognise Defend
Forbid Hesitate
Confess Compose
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Appendix B: Non-words used for lexical decision task

Transcription of non words used for lexical decision task (lower level)

VeP 'VEIIp fepam lo1g
‘tagrtfen tierg 'coIga 'IMmg3'piInd3
staig Bak feemk '1faUk
s3'kep SA'peef ‘atee'faik 'feebu

‘aet3 s30 'mekiBa klan

‘fopag 'seka 'NASEID ‘agee|

‘ekarf tfi p'fena sap

ga Kl3st 'seentip si'kat

lab e'kos Jo'geez 'farku
‘gAffauta 'ifsa tu'teds 'taba

Transcription of non words used for lexical decision task (higher level)

tik'e[ 'geeptisi '3gIsa top'sak
'teckleds 'd3eez3g fler tee'gm
sli'ta laben'ouar ‘seffep 'spka'iuffep
'repeetfs ‘epsem'fea 1s'01b '[imtre
‘pomdzeek '‘baekanziar 'mInsafa 'sepgeama
‘pedsoms'iu 'lipgeet saesk gepe'd3u
‘sefemp 'p3dig 'sete'laip '‘bekimp
'Seen3Jinp Jum ‘taulpfa kia

"femki t3'pu 'Iku 'dekfauk
file'taip ‘trff aed'tap ep'saseku
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Appendix C: Example of definition and sentence production responses with scoring (pre

intervention).

Definition production:

Lower level:
Target word Response Points received
desert When you go in the desert. 0
Hot. 0.5
Somewhere very hot and dry. 1
Higher level:
Target word Response Points received
article Front page. 0

A bit what’s in the newspaper. 0.5

Piece of information from a 1

newspaper.
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Sentence production:

Lower level:

Target word

Response

Points received

Furniture When you sit on it. 0
people have furniture for 0.5
sitting down and comfy.
Everyone likes the new 1
furniture.
Higher level:
Target word Response Points received

forbid

We forbid about dessert. 0
The fortress is fobid. 0.5
| forbid you to go into that 1

cupboard.
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Appendix D: Description of intervention delivery.

Intervention sessions 1-5:

The asterix marks in the table show the tasks that may have been omitted for some pupils

depending on ability levels. For example, pupils who had significant difficulties with rhyme or with

understanding the meaning of the terms noun and verb were not asked to generate rhyming words

for each of their target words and were guided by the SLT as to whether the word was a noun or a

verb without going into much detail in this area. A key element of facilitation is providing the

student with specific praise and encouragement, which applies to each task listed below.

Task description

Facilitation strategies

SLT to introduce the new target word (pupils received 7

intervention sessions in total; 1 thirty -minute session per

The content of the sessions is described below):

1. Present the word in written and spoken form

week, with a 5 minute revision session between each one.

Repetition
e Allow processing

time

2. Student to repeat the word aloud and discuss

whether they think the word is a *noun or a verb.

e Symbols for noun
and verb

e Makaton signing

3. Student to practise spelling the target word by

writing it on the ‘new word’ sheet

e SLT to support with
sounding out the

word

4. Reinforce phonological features of the word:

e  Pupil and therapist repeat the word together

e Repetition

e Cued articulation
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Identify each phoneme in the word

Clap out the word and count the syllables

The pupil then completes the ‘what does it sound
like?’ section of the poster (i.e. number of syllables,

first sound, last sound and *rhyming words)

(from the Oxford Dictionary, 2007) and they recorded

this in the bottom section of the ‘new word’ sheet.

5. The SLT used the target word in a sentence and the Repetition
pupil used this to check that they identified the Allow processing
correct word type (noun/ verb) and then adjust/ time
expand on their predicted definition accordingly. Symbols for noun
and verb if required
6. The pupil is then shown the definition of the word Support with

reading

Repetition

7. Creating cue cards:

Students created 2 cue cards for each word- one

Visual and verbal

prompts
showing the written word and the other a picture
created by the pupil to help them remember the
meaning of the word.
Repeat tasks 1-7 for word 2. As above

8. Game activity:
The cue cards showing the written words were
displayed and labelled as ‘word one’ and ‘word two.’

Instruction cards were placed face down on table.

Visual and verbal
prompts
Modelling

Corrective feedback

39




These consisted of the following:

- Sentence starters: the beginning of a sentence
containing one of the target words. Students were
asked to read and complete the sentence.

- Definitions: two definitions (worded differently)
were included for each word to promote a more in
depth understanding and to avoid rigidity or rote
learning of word meanings.

- Instruction: to create a sentence containing word 1
/2

- Instruction: to produce a definition for word 1/ 2.
- Instruction: to spell word 1 / 2

A board game or reward system (e.g. stickers) were
utilised during this activity if the therapist decided it

would be appropriate and motivating for the student.
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