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Abstract

Lexicon Pirate was originally developed as a strategy intervention programme to treat lexical
disorders of pre-school children. To evaluate the therapy's effectiveness for school-age students, a
randomized controlled trial (RCT, N = |57) was conducted. Based on a pre—post-test design, the
programme’s impacts were compared with a control group (CG) that did not receive the strategy
training. Potential long-term impacts were analysed with a follow-up test (four months after the
intervention was completed). Therapeutic success is interpreted by an improved performance in
standardized tests compared to the CG. The experimental group (EG) made significant to highly
significant progress on both lexical and syntactical levels. The improvements of the EG are statistically
significantly higher compared to the control group’s performance (exception: Subtest |, P-ITPA).
Consequently, the trial proves the advantages of this strategy therapy compared to the CG, finding
that the Lexicon Pirate is an effective approach for treating lexical disorders of school-age students.

Keywaords
Lexical deficit, retrieval difficulty, school age, specific language impairment (SLI), strategy
therapy, word-finding deficit

I Introduction

I Lexical disorders in children with specific language impairment

Specific language impairment (SLI) is characterized by delayed, inconsistent and desynchronized
language acquisition in children with age-adequate nonverbal cognitive skills, normal hearing
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abilities and no obvious sign of neurological damage (Leonard, 2014; Schwartz, 2009). Additionally,
(morpho-)syntactic or phonological deficits, as well as difficulties in the acquisition of vocabulary
are common symptoms of (specific) language impairment (McGregor et al., 2013; Schwartz,
2009). A late onset of first words can be seen as a first indication of (S)LI (McGregor et al., 2002).
Consequently. children who suffer from lexical disorders commonly know fewer words than their
peers and thus show a deficit in the breadth of word knowledge, 1.e. at a quantitative level
(McGregor et al., 2013; Rupp, 2013). But there may also be deficits in the quality (depth) of stored
lexical knowledge, encompassing: the semantic and/or phonological representations of words, lit-
tle categorical knowledge and entries that are insufficiently linked within the complex networks of
the mental lexicon (McGregor et al., 2002, 2013). These deficits often result in retrieval difficulties
and naming errors as a result (McGregor, 2009: Messer and Dockrell, 2006). Thus, lexical disor-
ders may cover both, a receptive deficit as well as an expressive deficit.

Lexical disorders (also called lexical deficits, vocabulary deficits, vocabulary difficulties) often
persist into adulthood (Clegg et al.. 2005: Stothard et al., 1998; Tomblin etal, 2003). Problems tend
to become increasingly pronounced at school age, when these children experience word-finding
difficulties (McGregor, 2009) as well as difficulties in understanding verbal analogies (Masterson
and Perrey, 1994), abstract terms and figurative language (Norbury, 2004), Thus, the problems of
children with lexical disorders also manifest themselves in discourse (German, 2002; Stiegler and
Hoffman, 2001).

The importance of students’ lexical abilities is not to be underestimated since lexical deficits can
affect students’ grammatical and communicative-pragmatic development, as well as their social
development and academic performance (Dollinger et al., 2008; Leonard, 2014). With increasing
age, these children often do not meet expectations with regard to the use of abstract and flexible
vocabulary, or associated skills of analysing and reasoning (Dollinger et al., 2008; Gliick, 2003).
Taking into account that normally developing peers learn approximately 3,000 new words a year
(Rothweiler, 2001), children with SLLare at great risk of continually lagging behind their normally
developing peers on measures of vocabulary.

Consequently, an effective therapy for children with lexical disorders, whether quantitative-
qualitative or receptive-expressive, must achieve transfer to untrained words in a time-limited
therapy setting. Therefore, it is important that students are enabled to learn autonomously
(Kannengieser, 2012; McGregor, 2009, Motsch and Briill, 2009; Ulrich, 2012).

2 Intervention for lexical disorders

Although researchers agree on the importance of lexical performance, little research exists on the
cffectiveness of specific therapy approaches conceming school-age children with lexical disorders.
Comparing and evaluating the qu ality of previous studies is difficult due to major differences in the
way in which data were gathered and reported in these studies. Generally, most of the studies can
be assigned to the evidence levels 111 or IV (Oxford Centre for Evidence-based Medicine, 2009),
which do not represent the highest quality levels of research. Additionally, various methodological
limitations lead to an insufficient data base:

e The sample sizes in the studies are often too small (V £ 10) or are (single) case studies; e.g.
Easton et al., 1997; McGregor, 1994; McGregor and Leonard, 1989; Marks and Stokes,
2010; Norbury and Chiat, 2000.

e Sufficient comparability is not given due to missing or inadequate control groups; €.g. Best,
2005; Ebbels et al., 2012; Parsons et al., 2005; Stiegler and [offman, 2001.
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* Some studies do not take into account long-term effects which could be measured by fol-
low-up tests; e.g. Justice et al., 2005; Stiegler and Hoffman, 2001: Wing, 1990:; Zens et al.,
2009,

¢ In other studies the intervals for measuring long-term effects are too short; e.g. Best, 2005:
German, 2002; McGregor and Leonard, 1989; Sim, 1998,

o Most studies show an (immediate) impact on trained words; e.g. Best, 2005; Bragard et al.,
2012; Easton etal., 1997 Justice et al., 2005; German, 2002; Hyde Wright, 1993; McGregor,
1994; MeGregor and Leonard, 1989; Marks and Stokes, 2010: Sim, 1998: Wittmann, 1996.
As has already been pointed out, however, transfer effects on untrained words should be the
primary goal ol any successful intervention.

* Furthermore, standardized and normalized assessment tools should be used in order to cval-
uate whether students manage to narrow the gap to their peers; e.g. Test of Word Finding-3,
German, 2014; Wortschatz- und Wortfindungstest 6-10, Gliick, 2011. Only a few studies
have made use of such tests so far; e.g. Ebbels et al., 2012; Easton et al., 1997; Munto et al.,
2008; Wing, 1990.

Most of the studies mentioned above evaluate therapy concepts that focus on semantic and/or pho-
nological elaboralion. In a systematic review of the literature, Gliick (2003) pointed out that the
success of this lype of treatment is judged to be limited, especially with respect to long-term gen-
eralization effects. Bragard et al. (2012) support these findings. They conducted a multiple-single-
case study on combined phonological and semantic elaboration therapy, but did not find
generalization effects. Bragard et al. (2012) suggest that therapy with school-age children with
word-finding difficulties should, therefore, primarily focus on everyday language. However, this
study does not discuss the possibility of achieving generalization effects by teaching suitable lexi-
cal learning strategies focused on each student’s individual symptoms.

In consideration of missing long-term generalization effects, other researchers suggest forms of
intervention that focus on individual lexical learning strategies (strategy approach). This approach
intends to help students expand their vocabulary independently, to deepen their semantic and pho-
nological knowledge of individual words where necessary, and to gain access to existing lexical
entries. First, it 1s important to change the students’ reaction when they fail to understand or fail to
retrieve a word, so that they become aware of their problem as well as of ways in which they can
tackle this problem. In a second step, the students need to learn strategies of storing and retrieving
words more effectively and how to apply these strategies in everyday life (for a comparison of an
claboration therapy and a strategy therapy, see Motsch et al., 2015).

Intervention studies by McGregor and Leonard (1989), Wing (1990), Hyde Wright (1993),
Wittmann (1996), Easton (1997) and German (2002) consider individual strategy clements, In the
strategy approach, Word-Finding Intervention Program (WFIP), German (1992, 2005) takes into
account different aspects of treatment, such as a remediation component or self-advocacy instruc-
tion. For each aspect, detailed information is given on how to teach relevant strategies, such as the
conscious use of a rehearsal strategy or a reflective pause. More recent studies also contain strate-
gic elements such as a ‘How do we learn new words?' worksheet (Parsons et al., 2005: 46), a “word
bank book” (Parsons et al., 2005: 47) or a dice listing phonological and semantic retrieval strategies
(Ebbels et al., 2012). These interventions confirm therapeutic effects of the strategy approach and
include first indications of generalization effects (for an overview, see Ulrich, 2012). However, in
addition to methodological restrictions such as the ones reported earlier, these studies also leave
many questions unanswered. They only include some strategic elements and do not deliver a
detailed strategy therapy concept over several sessions. The only exception is the WFIP (German,
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1992, 2005), which has only been evaluated in small case studies (German, 2002). There is still a
great need for research to evaluate interventions that teach strategies for word learning and retrieval.

In 2009 and 2010, a large randomized control trial (RCT) was conducted with pre-school-age
children to empirically test the effectiveness of the newly developed Lexicon Pirate lexical strategy
therapy (Motsch, 2008). The results indicate that in just 13 therapy sessions, Lexicon Pirate can
treat lexical disorders in pre-school children more successfully than the classic elaboration
approach, especially with regard to long-term effects (up to one year after therapy completion) and
generalization to non-targeted words (Motsch and Ulrich, 2012; Ulrich, 2012). An evaluation of
the therapy’s effectiveness for school-age children could also prove to be very valuable. Impacts
on school-age children might be expected to be greater in comparison to impacts on pre-school-age
children since the metacognitive and metalinguistic abilities of school-age children would be more
advanced and they might be expected to be more open to a strategic lexical approach (Biittner,
2003; Glick, 2003).

As already discussed, the problems of school-age children with lexical disorders also become
manifest in discourse. Therefore, therapeutic success should not only be measured by improving
performance in picture naming tasks (Stiegler and Hoffman, 2001), Advanced lexical skills, such
as retrieving different semantic relations by finishing sentences, associating to verbally presented
sentences, or sentence comprehension skills should also be measured. Intervention studies that take
into account improvement of those skills are scarce.

For school-age children, peers become an increasingly important reference, and the question
can be raised whether and how peers can be used for therapeutic purposes. Some evidence for a
positive influence of peer support has already been found (e.g. Berg, 2013). In the strategy approach
Lexicon Pirate, children are encouraged to learn from role models and so it will be useful to evalu-
ate the effectiveness of this approach in small groups to assess whether peers can serve as a model
and support each other in applying lexical strategies. If this were the case, small groups would
profit from the intervention to a larger extent than children who were trained individually. In the
German school system, children with SLI are taught in special schools for students with severe
language impairments, which are designed to help them make academic progress and ameliorate
their speech and language abilities. There they can benefit from optimized instruction in the class-
room as well as therapy and support lessons in single or small groups. The language intervention
classes are conducted by especially qualified teachers who focus on including specific speech and
language therapy methods in their didactic concept. A large number of the students with vocabu-
lary disorders attend these schools. Because of limited financial and human resources at the
schools, support lessons in small groups can often be integrated more easily into their organiza-
tional structure. Effective therapy in small groups could be an interesting alternative to the com-
monly used therapy setting with only one child. Ilence, intervention studies that focus on the
cffectiveness of therapy in (small) groups are needed (Ebbels et al., 2012).

3 Aims of the study

Based on the current state of research, this study addresses the following questions:

1. Daoes the Lexicon Pirate strategy therapy help in improving the lexical skills of school-age
children? This hypothesis is corroborated if the effects manifest as a significant improve-
ment over time in standardized expressive vocabulary assessments (WWT 6-10; Gliick,
2011). As in the preceding study of Lexicon Pirate (Motsch and Ulrich, 2012), size of
expressive vocabulary was chosen as the primary dependent variable to show generalizing
cffects of the intervention. If the generalization was assessed through receptive vocabulary
size, qualitative deficits in the storage of lexical entries could be overlooked since
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entries — which are often stored incompletely — may be sufficient for the understanding but
not for the production of words. “The expressive vocabulary is the stronger diagnostic cn-
terion for measuring generalizing effects’ (Motsch and Ulrich, 2012: 162).

2. Does therapy at the lexical level also have an impact on the sentence level, as demonstrated
by significant increases in scores on the Sprachstandserhebungstest (SET 5-10, Petermann,
2010; this is a German test of sentence comprehension) and on the Potsdam-Iliinois Test fiir
Psveholinguistische Fahigheiten (P-ITPA, Esser et al., 2010; this is a German test in which
the child is asked to complete sentences and thereby retrieve semantic relations and to
report on assoclations with presented sentences)?

3. Do any generalization effects that have been achieved through the intervention demonstrate
significantly greater increases in scores on the WWT, P-ITPA and SET compared to an
equivalent control group?

4. Do any intervention effects in children traimed with the Lexicon Pirate differ depending on
whether therapy is delivered individually or to small groups?

Il Method

I Research design

A randomized controlled trial was conducted (RCT, N = 157) to evaluate the effectiveness of the
Lexicon Pirate therapy concept (Motsch, 2008), which was modified for school-age children.
Based on a pre-post-test design, the therapy’s impacts were compared with a control group (CG)
that did not receive the therapy. Potential long-term impacts were analysed with a follow-up test
that was administered four months after the mtervention’s completion. In addition, the research
design includes a variation of the setting in the experimental group (EG 1: individual therapy; EG
2: small group therapy, n = 2).

2 Selection of participants

A total of 212 third graders from special schools for children with SLI in the German state of North
Rhine-Westphalia took part in the clinical selection procedure for the study. Speech and language
therapists tested every child individually, and children with a diagnosed lexical deficit were
included in the study. Lexical deficits were measured by the Wortschatz- und Wortfindungstest fiir
Sechs- bis Zehnjdhrige (Test of vocabulary size and word-finding abilities for children between six
and ten, WWT 6-10; Gliick, 2011). The WWT 6-10 1s a standardized (compuler-based) piclure-
naming and pointing test [or school-age children consisting of nouns and category nouns, as well
as verbs and adjectives (evoked by the opposite). It measures both expressive and receptive vocab-
ulary size. Children scoring at least 1 SD below the mean (i.e. i-score of less than 40) on the expres-
sive section of the test are diagnosed as lexically disordered.

Atotal of 157 students with diagnosed lexical disorders participated in the study. At T2 and T3,
four children could no longer be included in the tests because they had moved away or had a long-
term illness. These four children were excluded from all of the analyses reporting the degree of
change between T1 and T3. Consequently, the final sample size after T3 is 153 children (EG: n =
76, CG: n="T7).

3 Pre-tests

In order to verify whether any improvement in lexical skills also has a positive influence on sen-
tence comprehension, all children were tested with the subtest Handlungssequenzen (Acting
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Sequences) of the Sprachstandserhebungstest fiir Fiinf- bis Zehnjihrige (Test of language develop-
ment for children between five and ten, SET 5-10; Petermann, 2010). This subtest assesses sen-
tence comprehension with an object manipulation method (acting out verbally presented sentences)
such as Das Mddchen kiettert auf den Baum, obwohl der Baum im Wind schwankt (*The girl climbs
up the tree even though the tree is swaying in the wind’).

Moreover, retrieval skills for semantic relations were measured in a sub-sample (7 = 86) using
two sub-tests from the Potsdam-Illinois Test fiir Psycholinguistische Féhigheiten (Potsdam-Illinois
test for psycholinguistic abilities, P-I'TPA; Esser et al., 2010: Forming Analogics and Vocabulary
subtests). Both subtests from the P-1TPA measure retrieval skills of different semantic relations by
requiring the participants to finish sentences or associate verbally presented sentences (form analo-
gies or associate antonyms [opposites] or meronyms [parts of the whole] such as Eine Fee ist gut,
eine Hexe ist ... (‘A fairy is good, a witch is ...") or Ich denke an etwas, das hat eine Flamme. Was
kénnte das sein? (*I'm thinking of something that has a flame. What could it be?’).

Furthermore, the capacity of the phonological loop was tested by the Number Recall subtest;
and, as a proxy for cognitive abilities, the Trangles Subtest of the Kaufinan Assessment Battery for
Children (K-ABC, German Edition: Melchers and Preuss, 1991) was used.

4 Randomized assignment of groups

A total of 157 students with diagnosed lexical disorders participated in the study. At the begin-
ning of the intervention study, the mean age of the participants was 9 years 6 months (5D = .23);
31.2% of the students were female, which corresponds to the average percentage of girls with
SLI (Tomblin et al, 1997). The participating students were randomly assigned to two groups: a
control group (CG, n = 79) and an experimental group (EG. n = 78). The children of the CG
continued to receive their regular lessons at the special school for children with SLI. The chil-
dren of the EG received therapy sessions with the Lexicon Pirate treatment method to be evalu-
ated in addition to their school lessons at the same type of school as the CG. The EG was
subdivided into two sub-groups (also randomized): 40 individual therapy (EG 1, n = 40) and 19
small groups (EG 2, n = 38).

Table 1 provides an overview of the most important variables to compare the performance of the
two groups; t-tests for independent samples show that the means of the two groups on all measures
do not differ significantly prior to the intervention (p > .20). This also applies to the sub-divided
experimental groups EG1 (individual setting) and EG2 (small group setting).

As Table 1 clearly shows, the comparability of the two groups has been ensured. The average
non-verbal processing skills and the slightly under-average capacity of the phonological working
memory correspond to the criteria and symptoms of children with SLI (Gathercole, 2006,
Gathercole and Baddeley, 1990; Schwartz, 2009). Furthermore, the results reveal that both groups
with an averaged respective t-score of 17.88 (EG) and 18.37 (CG) show considerable deficiencies
in expressive vocabulary.

To further cxamine the comparability of the two groups. teacher and parent questionnaires (see
Appendices 1 and 2) were used at T3 (four months after the intervention was completed) to collect
information on whether additional specific vocabulary support was given outside of or within school
during the intervention period. Language intervention classes at special schools contain elements of
vocabulary work. To control the impact of this factor, the number of students who received specific
forms of vocabulary support within their regular lessons is listed in Figure 1. It shows a slightly
higher level of lexical support for the CG. In addition to this vocabulary support in class, some chil-
dren received specific lexical support lessons at the special school in individual or small group set-
tings or external speech and language therapy. Figure | shows that a comparable number of students
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Table |. Participant characteristics across groups: mean (M) and standard deviation (SD) of the two
research graups as to pre-test competences (T1, N = [57).

Tl Control group Experimental group
(n=179) (n = 78)
Sexc male:female 55.24 53:25
Age (age, months) M=906 M= 3.06
SD = .27 SD=.16
Nonverbal processing skills: Triangles subtest, M =8.80 M =826
K-ABC (scale score, mean |0, SD 3) sD =268 SD=2.70
Phonological working memory: Number recall M= 6.58 M =699
subtest, K-ABC (scale score, mean 10, 5D 3) SD = 2.08 SD = 2.30
Expressive vocabulary: WWT 6-10 expressive M= 1837 M= 1788
(t-score, mean 50, SD 10) SD=10.89 5D = 10.77
Receptive vocabulary: WWT 6-10 receptive M= 8046 M =8].58
(raw score, 95 items) sD =933 SD =739
Sentence comprehension: Acting sequences M=3218 M=31.13
subtest, SET 5-10 (t-score, mean 50, 5D 10) SD =908 5D = 9.15
Retrieval skills of different semantic relations: n=45 n=4|
Forming Analogies, P-ITPA (t-score, mean 50, M= 3062 M = 30.83
sD 10) SD=6.13 SD =725
Vocabulary, P-ITPA (t-score, mean 50, SD 10) M = 30.80 M= 3|52
sD =948 SD =842

received speech and language therapy focusing on lexical skills in both groups. Taking into account
all kinds of vocabulary support at school and outside of school, children in the control group received
a higher number of therapy lessons compared to the experimental group overall.

5 Post-tests

The effectiveness of the strategy therapy is proved if a generalization of treated vacabulary to
competences in standardized tests can be documented. Therefore, performance on the standardized
assessments was compared before and immediately after completing the intervention (T1 and T2)
(for all participants: WWT 6-10 German, subtest from SET 5- 10; for a sub-sample: subtests from
P-ITPA). The proof of a long-term therapy effect is even more important, so performance levels
were measured four months after the intervention was completed (T3). In order to guarantee objec-
tivity, the post-tests were conducted blinded, such that the assessors did not know to which group
each participant belonged.

6 Intervention procedure

Seventeen speech and language therapists delivered the intervention. They had no prior experience
with the lexical strategy therapy Lexicon Pirate. They were instructed in the implementation of the
therapy in two one-and-a-half-day training sessions: the first block was completed before the study
started; the other block took place after half of the therapy sessions had taken place. Additionally,
the therapists met on a regular basis (twice a week at the beginning of the intervention and once a
week later on the project) in order to clarify questions and to discuss how to proceed methodologi-
cally in the following week.
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Figure 1. Number of students who received additional vocabulary support during the intervention.

After the pre-tests and randomization were concluded, the intervention for the children in the
EG began immediately. It was conducted at the special schools once per week (for 30 minutes in
individual settings and 45 minutes in small group settings) within a period of five months and
mvolved 20 therapy scssions. The students of the EG were taught lexical strategies and were
encouraged to actively leamn by discovering lexical gaps. They were taught a variety of semantic
and lexical learning sirategies to independently expand their vocabulary and differentiate it on their
own (Motsch and Ulrich, 2012).

7 Intervention programme: Lexicon Pirate for school-age children

Various elements of the Lexicon Pirate programme for school-age children remain unchanged from
the pre-school-age version (Motsch and Ulrich, 2012}, but the therapy format has been adjusted to
the abilities and interests of school-age children (Wahn, 2012; Menyuk, 2000). Changes include
game formais and therapy items. Furthermore, experiences from preceding studies were taken into
consideration. The entire 20 therapy lessons of the programme are described in detail (e.g. word
material, activities) by Motsch et al. (20135).

a Framework and therapy phases. Corresponding with the Lexicon Pirate for pre-school age
(Motsch and Ulrich, 2012), the therapy’s framework plot is a treasure hunt. Together with the
Prrate Tom hand puppet, the child starts to find unknown or temporarily non-retrievable words that
must be clarified as a result. The use of the Pirate Tom hand puppet enables the therapist to present
the question strategies as an example over and over again. Each individual therapy unit follows a
precisely determined sequence of different therapy phases.

e Phase 1: Discovering the Treasure Chest. After the treasure chest has been discovered, the
goal 15 to discover which objects in picture form the child does not know or cannot name,
and Pirate Tom and the child put the unknown ones into their treasure bag.
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e Phase 2: Exploring Collected Treasures. During this period, the treasures are taken out of the
bag and elaborated upon semantically and phonologically by means of question strategies,
By using the speech model, the therapist — as Pirate Tom — continually encourages the child
to implement the strategies: If there is a difficult word, especially a polysyllabic one, Pirate
Tom shows the child a trnck for remembering it better: “pronounce it loudly, slowly and
clearly three times’ (rehearsal function). From the fourth therapy session on, each lesson
presents a game that aims to continue exploring the word material to be elaborated on
(Coppit, ‘courler service’, gapped and quiz sentences, pantomime, and much more). During
these games, the therapist (as Pirate Tom) demonstrates to the child how to deal with a lack
of knowledge, as well as saving and retrieval problems, in a constructive way by using vari-
ous lexical strategies.

» Phase 3: Receiving the Little Treasure Pictures. In order to be allowed to keep the collected
treasures in the form of little pictures, the child must name the treasure and explain it. The
therapist supervises the procedure. I'urthermore, the child receives one stamp on a stamp
template for each treasure that was examined during the therapy lesson.

* Phase 4: The Treasure Box. Pictures of the collected treasures are stuck onto index cards, the
names are noted and important semantic features or relationships between special words
(like hypernyms, antonyms and polysemes) may be written down. All collected cards are
put into a small treasure box.

b Therapy items. In the pre-school version, the therapy items were taken from different semantic
fields (e.g. “in the bathroom’: nail file [Nagelfeile] or to vamish [lackieren] or, e.g. *in the kitchen™:
whisk [Schneebesen| or to dry the dishes [abtrocknen], etc.). For school-age children, the new
focus was working with semantic relations (e.g. hypernyms like vegetables, dishes or currency;
antonyms like sharp and blunt, prohibit and allow or scent and stench; homonyms like days and
daze, etc.). Furthermore, there is a focus on the creative use of word forms by elaborating com-
pound words (e.g. doorbell, whirlwind, paperback or backbone) and dealing with prefixes (e.g. to
come, to over-come and to be-come). Furthermore, written language is also taken into account as
an additional access to lexical knowledge.

¢ Visualization of lexical strategies: the Tip Board. Another new feature for school-age children
is the introduction of the Tip Board, which serves to visualize important lexical strategies. The
Tip Board’s use is gradually learned within the first three therapy units. It 1s intended as an
important element of the therapy and functions as a kind of cheat sheet to support the child in
applying the learned stralegies n cases of lacking semantic knowledge or unsuccessful word
retrieval.

d Transfer of lexical strategies by the everyday pirate. 'The Weekend Pirate aims to achieve a transfer
of the learned lexical strategies to the children’s familiar domestic surroundings. Therefore, the
children are asked to search for unknown words at the weekend. The School Pirate is introduced to
the children in order to integrate the concept of *school” into the transfer process as one of the
children’s key areas where lexical learning takes place. On Lexicon Pirate Day, which is conducted
twice a week with the whole class during one selected school lesson, each child must discover a

new word, explain it and take it to the therapy sessions.

e The reward system. Discovering and explaining lexical gaps is explicitly strengthened through
positive reinforcement using a reward syvstem. For each treasure collected from the therapy session,
the child is given a stamp on his or her stamp template. If the template is completely filled, the
child is awarded a Lexicon Pirate Certificate.
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8 Data analysis

The groups EG and CG were compared with regard to their achievement in standardized tests
(WWT 6-10, P-ITPA, SET 5-10). Data were prepared for statistical calculations and analysed with
SPSS 22 (IBM, 2013). Changes over time were measured by means of t-tests for paired samples
and their effect sizes, Using the provided normal distribution of data, additional vaniance analyses
with the corresponding lexical performance increase, i.e. the degree of change, in raw score and
i-score of T1 to T3 were used as dependent variables and the group assignment (EG, EG1, EG2 or
CG) as an independent variable (comparable to Best, 2005). The effect of other factors, such as
age, non-verbal processing skills or capacity of phonological working memory, on the results was
measured using co-variance analyses. A significance level of p < .05 was taken for all statistical
calculations. The determination of effect sizes (d) was based on the convention by Cohen (1988)
(small effect: = (1.2; medium effect: = 0.5; large effect: = 0.7).

il Results

| Generalization effects on vocabulary skills

Fxpressive and receptive lexical abilities, as measured by the standardized tests, improved in
both groups (EG and CG) significantly or highly significantly at the lexical and the synlactical
level. Table 2 shows the increase of mean scores from the pre-test (T1) to the follow-up test
(four months after the intervention was completed, T3) for each of the two groups; r-tests for
paired samples show that changes in performance of the experimental group correspond to
highly significant differences and average effect sizes on all assessments except the Analogien
bilden [Forming Analogies] subtest, which did not achieve significance on the level of the
t-score (#(40) = 1.64, p = .05, d = .21). According to Cohen’s conventions (1988), this is still a
minor effect. Using raw scores, the increase in scores on this subtest did attain statistical sig-
nificance with a major effect (M = 4.27, SD = 4.71, (40) = 5.80, p < .001, d = .79). Similar
results can be seen when the EG is divided into EG1 (individual setting) and EG2 (small group
setting) (see Table 2).

The CG also had significant gains in expressive vocabulary (WWT 6-10), but did not achieve
significant improvements on the level of the ¢-score in both of the P-TTPA sub-tests (p = .05). The
improvements in scores of the CG showed minor effect sizes,

2 Comparison of experimental and control groups

In addition to the effect of time, differences between the groups, EG (EG1, EG2) and CG, were
also compared, to find out whether the Lexicon Pirate lexical strategy therapy leads to mote pro-
nounced improvements in lexical development. Expressive vocabulary was measured by the WWT
6-10 (Gliick, 2011). There was no significant main effect of group (EG and CG) for change in
scores between T1 and T3 (raw score: /(1,151) = 2.97, p= .09, * = 020, t-score: F(1,151) = 1.33,
p = .05, 57 = .009). However, the gain in expressive vocabulary size was significantly higher for
EG2 (small group setting) compared to the CG (raw score: p = .036, »° = .036; t-score: p =039, y?
= ,039). There was no significant difference in gain in vocabulary score for EG1 (individual set-
ting) in comparison to the CG (EG1 vs. CG p > .05, .006 < #? <.01), only on the descriptive level.
Figure 2 shows the differences between the groups.

The results of the Forming Analogies subtest (P-ITPA) are illustrated in Figure 3 and show the
therapy’s significant effect on the development of these retrieval skills (impact ol factor “group
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Table 2. Mean scores (M) and standard deviation (SD) of the t-scores concerning lexical abilities before
the intervention (T 1) and four months after the intervention (T3) in experimental (n = 76) and control
group (n = 77), paired t-tests (two-tailed) including Cohen's d,

Lexical abilities at T1 and T3 Paired t-tests (two-tailed)

Ti T3 t df Significance (p) Cohen's d

Mean sD Mean sD
Expressive vocabulary (WWT 6-10):
CG 18.40 .01 2421 12.10 15.84 76 < .001 50
EG 17.70 10.72 24.88 11.93 7.74 75 < .001 63
EG | 17.48 9.66 2313 11.25 4.66 39 < .001 54
EG 2 17.94 .91 26.83 12.50 6.41 35 < .001 73
Forming Analogies (P-ITPA):
cG 30.68 6.18 2943 7.71 1.46 43 > 05 18
EG 30.63 7.22 32.51 10.17 .64 40 > .05 21
EG | 30.53 7.57 32.59 6.87 2.04 16 > .05 .28
EG 2 31.75 7.82 32.38 10.27 43 23 >.05 07
Vocabulary / retrieval of semantic relations (P-ITPA):
CG 30.89 9.57 32.16 977 .13 43 = .05 A3
EG 31.4] 8.50 34.22 7.91 3.64 40 < .001 34
EG | 29.06 6.17 3271 10.36 1.80 l6 > .05 43
EG 2 32.04 9.2 35.38 852 319 23 004 .38
Sentence comprehension (SET 5-10):
CG 32.26 9.15 3481 B.07 2.48 76 02 .29
EG 33.14 9.21 38.14 10.74 471 75 < .00l .50
EG | 33.38 9.36 3963 12.50 4.15 39 < .00 57
EG 2 32.89 9.16 36.50 8.23 2.44 35 02 41

Motes, CG = control group; EG = experimental group.

(CG, EGI, EG2)’ on scores: raw score: F(1.83) = 10.65, p = .002, 7’ = .114; t-score: F(1,83) =
4.874, p = 030, #? = .055). With an explained respective variation of 11.4% or 3.5%, this corre-
sponds to a medium cffect (Cohen, 1988). Both EG1 and EG2 showed statistically significant
greater changes in scores than the CG, with medium to large effect sizes. Considering the raw
scores, differences in improvement between EG1 and CG and between EG? and CG achieved
statistical significance (raw score: EG1 vs. CG p =001, #?=.176; EG2 vs. CG p=.038, 7= .068).
With respect to the t-score, only the differences between EG1 and CG were statistically significant
(t-score: EGl vs. CG p= 01, %= .115: EG2 vs. KG p =05, 07 =.021). The results of the compari-
son between CG and EG2 also correspond to a medium effect (raw score) or a minor effect (#-score),
which means that the children who received lexical strategy therapy in individual settings and in
small group settings showed a greater change in scores than the group without this specific form of
therapy (CG).

For the P-ITPA Vocabulary Subtest the contrasts revealed no significant interaction when com-
paring cach of the two EGs separately to CG (raw score: F(1,83) - 2.20, p = .05, #* = .026; t-score:
F(1,83) = 1.23, p > .05, #* = .015). However, these contrasts yielded small effect sizes. As Table 3
indicates, the EGs showed a descriptive superiority over the CG regarding the change between T3
and T (performance increase).
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Expressive Vocabulary Size

Figure 2. Performance increase in expressive vocabulary size (WWT 6-10) for CG, EGI and EGZ; results
of ANOVA,
Note. * p < .05.

Forming Analogies

-7 Performance increase T1-T3 (subtest 1, P-ITPA)

D [ :

_Raw score | B
= CG | 1.32 ' 325 |
sEGt, 520 | 365 |
(MEG2, 354 0.63

i T S |~ - TREY = { L S S SR eS|

Figure 3. Performance increase in forming analogies and retrieving semantic relations (Subtest |, PITPA)
for EGI, EG2 and CG; results of ANQWVA,
Mote, ™ b < 05,
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Increases in performance between T1 and T3 for sentence comprehension (SET 5-10) are shown
in Figure 4, and analysis reveals significant differences when comparing EGl with the CG;
Children who received strategy therapy in the individual setting increased their sentence compre-
hension to a significantly greater extent than children in the CG (f-score: EG1 vs, CG p = .039,
#? = .036). The improvements in performance on this subtest suggest that the word-leaming strate-
gies have been transferred to the sentence level,

In summary, the EGs improved their lexical abilities in all assessments to a significant or even
highly significant extent. With the exception of one subtest, the EG scored significantly higher on
all tests than the CG. Even though the variance analysis and contrasts showed no significant inter-
action term on the Vocabulary Subtest (P-ITPA), the EG was, at least, superior on the descriptive
level in this measurement.

As indicated by the resulls reported above, the performance of children in both EGs was quite
sitnilar with regard to the different subtests. None of the tests showed a significant difference in
improvements between EG1 and EG2 (p = .05, n7 < .02).

Table 3. Performance increase (change between T3 and T1) in retrieving semantic relations (Subtest 2 an
Vocabulary, P-ITPA) for EGI, EG2 and CG; mean (M) and standard deviations (SD).

Raw score t-score n
M SD M sSD
Control group 6.64 9.23 1.27 7.46 44
Experimental group | 9.18 5.98 2.06 4.72 17
Experimental group 2 9.13 590 133 512 24

Sentence Comprehension

gion et

e VAW SCOTE.

|= CG | 1.29

|@EG1| 185

ImEG2]| 144 i e

Figure 4. Performance increase in sentence comprehension (subtest in SET 5-10) for EGI, EG2 and CG;
results of ANOVA.
Mote. *® p < (5.
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3 Possible influential factors on performance

The possible influence of additional factors has also been examined (age, non-verbal processing
capacities, capacity of phonological working memory, starting level of expressive vocabulary, and
additional vocabulary support within the school day and external speech and language therapy as
measured with teacher and parent questionnaires).

Analysis confirms the influence of the participant’s age on gain in vocabulary. With respect to
the gain in expressive vocabulary size (WWT 6-10 t-score), the covariate of age had a significant
effect, and explained 8.5% of the variance (EG entire group, CG: F(1,149) = 13.93, p < .001, 5° =
085), as well as the interaction between the factors of age and group assignment, which explains
2.8% of the variance (FG entire group, CG: F(1,149) = 4.37, p = .038, »° = .028). The impact of
age seems to be greater in the EG than in the CG: The children of the EG (in total) could improve
their abilities more with increasing ape than the children of the CG did.

As shown in Figure 1, some students received additional specific vocabulary support: either
lessons in their special schools for children with SLI (in individual or small group settings) or
external speech and language therapy outside of school. Considering only those participants who
did not receive any such additional support (n = 131, EG = 73, CG = 58), variance analyses show
even stronger effects of the within-subject factor group with respect to the EGs (WWT 6-10: N =
153: #? = .033, n=131: ? = .039; P-ITPA Forming Analogies: N =153: 47 =.080, n= 131: p* =
110; P-ITPA Vocabulary: o2 = 019, n = 131: 5° = .037).

Furthermore, covariance analyses show that the improvements in performance on all tests 18
independent from the treating therapist in the EGs (p = .05), external speech and language therapy
{p > .05), nonverbal processing skills (p = .05), the starting level of expressive vocabulary (p > .05)
and the capacity of phonological working memory (p = .05). Presumed less favourable starting
conditions like lower non-verbal processing skills, a limited phonological working memory capac-
ity or a lower starting level in expressive vocabulary size do not appear to influence the children’s
benefit from the lexical strategy therapy method.

IV Discussion

With regard to the treatment of lexical disorders, generalization effects on untrained words are desir-
able. Traditional elaboration therapies have not been shown to deliver those effects. Some recent
treatment methods include the mediation of self learning strategies (lexical strategy approach). Only
one comparable strategy intervention programme has been published so far: the WFIP (German,
1992, 2005). German (2005) describes this therapy programme for school-age children with word-
finding difliculties, that, similar to the Lexicon Pirate programme, focuses on self-advocacy instruc-
tion, encourages the children to use self-priming strategies and aims at a transfer of helpful
word-finding strategies to the child’s everyday life. As in the Lexicon Pirate approach, strategies are
first taught on the level of single words, Subsequently, target words are used in sentences and short
storieg. The Lexicon Pirate programme additionally includes strategies for better storage of difficult
words, strategies to link words according to their semantic relation, as well as the work on “creative
vocabulary’ (creating compound words and derivations). The WFIP (German, 1992, 2005) 15 not
based on broad empirical evidence as only a small part of the programme (4 therapy lessons) was
evaluated in an intervention study with two children (German, 2002).

The present study aimed to close this research gap. From a qualitative point of view, it can be
concluded that the students who received the lexical strategy therapy (EG) learned how to apply
the new strategies successfully. In the programme they were confronted with unknown vocabulary
and were motivated to try out the strategies of monitoring, saving, questioming and retrieving and
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encouraged to reflect upon their own learning success. [t appears that the children were successful
in transferring the learned strategies to everyday situations. The participants who received the lexi-
cal strategy therapy were able to significantly improve their lexical performances on both the word
and the sentence level. Since there were no overlaps between the targeted items within the therapy
and items in the diagnostic assessments, a generalization effect to unpractised words can be
assumed. This effect was measured four months after completion of the intervention and appears
to be a long-term effect. Compared to the CG, the EG achieved significantly greater changes in
scores on all of the diagnostic assessment tools.

The greater improvements by the EG on the sentence level represent an important finding, since
lexical disorders are often revealed in discourse rather than solely on the single-word level, Transfer
effects are desirable and were demonstrated in the present study. It is not surprising that the treatment
showed transfer effects to such a considerable extent. As in the programme target words were used in
sentences and short stories. Also, strategies for decoding word meaning in context were explored (e.g.
in therapy sesstons about homonyms). For further research, it might be interesting to evaluate the
therapy s effectiveness in discourse by a discourse analysis (comparable to the TWDF; German, 1991),

The setting of the intervention, individual or small group setting does not have an influence on
the benefit from the therapy method. Students in both settings (EG1: individual, EG2: small group)
improved their lexical skills to a similar degree. The therapy approach can therefore be recom-
mended as effective for support lessons with small groups.

Independent of their nitial conditions, all participants were able to benefit from the therapy for-
mat to a similar extent, Furthermore, age proved to have a positive effect: The older the children at
the start of the study, the more significant the EG’s improvements were in comparison to the CG. In
addition, students of both EGs especially benefited from the new therapeutic method with increas-
ing age. A possible explanation could be the strong focus on written language in this therapy method:
Students with higher competences in writing are required to use less of their resources for this com-
ponent, which allows them (o better focus on learning and practising the lexical strategies.

Some of the students of the EG continued to have a f-score < 40 on WWT 6-10 (expressive
vocabulary} and so had not overcome their lexical disorder. However. this is not surprising, as to
achieve a t-score > 40, these students would have had to name 24 additional items in the follow-up
test. More time may be needed for school-age children to close the gap with their peers (McGregor,
2009). Further research should focus on the question whether longer follow-up terms are needed
(as in Motsch and Ulrich, 2012). Furthermore, the findings suggest that it is advisable to start with
the treatment as early as possible since school-age children already lag behind their peers o a much
larger extent than the pre-school children.

It should be eritically noted that, strictly speaking, the CG was not a non-treatment control
group. In fact, the CG received the comparable number of therapy lessons (vocabulary support
inside or outside school) as the experimental group. Thus, one might assume that the therapy effi-
cacy in the EG was not due to the increased number of therapy sessions. In conclusion, the new
therapy format of the Lexicon Pirate for school-age children appears to be a convincing successor
to the version devised for pre-school-age children.
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Appendix |

Teacher questionnaire

School Class Teacher

Additional Specific Vocabulary Support
Dear Teachers,

This questionnaire 15 used to collect information on whether additional specific vocabulary support
was given to particular students within the school day (inside or outside the classroom) during the
intervention period (If you are uncertain about what specific vocabulary support means, read the
following examples a), b), c}).

1. Within the classroom: Has additional specific vocabulary support taken place during
school lessons?
0 ne

O ves, such as the following:
a) 0 The students were oflered aids to store words betler

e.g. segmenting of words in syllables (e.g. by clapping); repeated oral presentation of the new word
by the teacher; asking the students to repeat a new word).

How often? ©never oinfrequently 0 sometimes o frequently

b) o The students were given aids to retrieve missing words

e.g. phonologically (say the imitial sound/first syllable, prosodic characteristics, syllable structure)
or semantically (description of the function, semantic properties and/or the context in which the
word 15 used).

How often? oinever 0 infrequently o sometimes 0O {requently
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¢) 0 The students were taught specific questions
€.8. 10 ask for the meaning of a word during text reading, etc.
How often? onever o infrequently 0 sometimes o [requently

d) o Others:

2. Outside of the classroom: Has additional specific lexical support in single or small group
sessions taken place during the school day?
Legend: IS = individual setting, GS = small group setting, TL = numbers of therapy lessons.

Appendix 2

Student no TL in: Method/program (if known)

List of participating students

Parent questionnaire

Dear Parents,

The research project is almost over. We very much appreciate your child’s participation in the pro-
Jject until the end. To evaluate whether the therapy is effective, we need some more information on
vour child: Please let us know whether additional speech and language therapy has taken place
outside of school.

We kindly ask you to fill in the questionnaire and to hand it back to the teacher (by this date:
e
Has your child received speech and language therapy by an external speech and language

therapist outside of school within the period of January to September of this year?
O yes oDno

If yes: on which topic?
0 Pronunciation o Vocabulary o Grammar © Myofunctional o Others
(if you are uncertain, please ask your speech and language therapist)



