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OThe [LEGO] brick is a universal language. If a kid from China were to meet a kid
from Chicago, they donOt have to speak the same language but they could build

somethingtogetherO

Richard Stollery, a British LEGO executive,
as quoted o The Telegrapk2007)

OThe most effective kind of education is that a child should play amongst lovely
thingsO
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Abstract
This study presents an evaluation of the Ledterapyintervention LeGoff, 2004)for
six children aged six to tenwith varying social communicationdifficulties. Lego
Therapyis a smallgroup child-led and peebasedsocial development programme
Relevanttheory and existindjiterature is explored firstly, befe asystematiaeview of
social commaication intervention evaluationsis presented. Thiss followed by a
review of currentLego” Therapy studigshighlighting the limited evidence base that
has beemevelopedhus far.The presentstud/Osaims of extending and applying more

reliable and valid reseetn designs to evaluate the intervention are then presented.

An ABA single case experimental design (SQEWas usedto evaluate the
effectivenes®f the intervention in increasingnaintaining and generalisirte social
confidence and independencas wel as the sense of school belongingf the
participants Weekly classroom baseddeo observatios) which werecoded,using an
adapted version of Thunberghlsen andSandber®s (2007) Communication Coding
Scheme explored the participantOscial confidence and independence development
and maintenancePre, post and delayed measures ushig Social Competence
Inventory Rydell, Hagekull & Bohlin, 1997)and The Belonging Scale (Goodenow,
1993) assessethe participantOparent and teacteperceptions ofskill generalisation

and theparticipantOself-reported sense of school belonging.

Outcomedrom the SCED showed that the majority of the participants (five out of six)
improved in at least one of the social communication skitheasuredand this
maintained post interventidor three of the paitipants. A increase in perceptions of
the participan©social communication skillwasreported within the schodfive out of

six) and home environment (threet of siX. All participans rateda high lewel of sense

of school belongingrior to the interventionand change was variable per participant

following the intervention

Study limitations require acknowledgement when considering the outcomes,
particularly the generalisability of thégndings due to the design of theudy and
stability of some ofthe participantOBaselinephases that reduce the reliability of the
measures.The study concludes witsome support for the positive impadiego’
Therapy can have asocial confidence and dependenceRecommendations are made

for future research to enhance the growing evidence base for this intervention.
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DV Dependent Variable
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1. Chapter 1- INTRODUCTION

1.1.Research focus
This research focuses broadly on the area of social communication skills antl schoo
belongingness irchildren within the UK. More specifically it aims to investigate the
effectiveness of the s@li communication programméggo”™ Therapy, for primary
aged children with sé@ communication difficultiesLego” Therapy is a Ochied
and peetbased intervention that utilizes the natural interest in construction play on the
part of children with autistic disorders to elicit a willingness to collaborate and interact

while engaging in this activityQLeGoff, Krauss, & Allen Levin 2010, pg222).

1.2.Researcher personal and professional interest
The researcher has a keen interassupporting children with social communication
difficulties. This isdue to their viewpoint that communication is essential in all aspects
of human developmenand that failure to support a child to develogithsocial
communicatiordoes no give all children equal opportunitio develop and reach their
full potential(I Can, 2012).

The researcherOs past experience working within residential schools for children with
severe and complex needs gave her the foundation and knowledge of this population of
children. The researcher worked closely with other professionals, including Speech and
Language Therapists and Specialist Occupational Therapists, to@sdasgpport these
children whooften had very complex difficulties with communication. Within ttake

she worked with numerous children with formal diagnosis of wistic gectrum
disorder (ASD) and also those with varying social communication difficulties. From
this experience she hasecome further awaref different social communication
interventbns, such as Soci8kories(Gray, 199}, Video Self Modeling(Buggey, 2009

and Behaviour Recovejrogers, 2004 all of which have different evidence bases and

theories behind their practice.

A large numbeiof these interventions havbeen specificallyargeted athose with
autism but the researcher feels that targeting a certain populaiosocial
communication needway be restrictive fothe benefits an intervention may havéis

is due to the range of di€ulties children can have which impactamptheir social

communication abilitiesfrom astammer to autisnfiDfCSF, 2008).Also, the Autism
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Education Trus{AET, 2012a)highlights the complexity of ASnd how some pupils
and their needs may nbe as evident, thus leading tieem not receing aformal
diagnosis of ASCandpotentiallynot accessing appropricga@dbeneficialinterventions
Children with social communicationdifficulties are seen as Omany of the most
vulnerablechildren those most in need of effective supportréach theirpotentalO
(DfCSF, 2008, pg. 2)The researcher thefere advocates the development of social
communication programmes not only for those vétformal diagnos of autism but

alsofor all children with identified social communication difficulties.

An intervertion that the researcher came acnkgst working as artinee Elucational
Psychologist (EPwithin a local authority, wasLego™ Therapy(LeGoff et al, 2010).

Lego” Therapyis beginning to be implemented widely within tghority due tathe
authority playing an active part in the national scheme derived by AR& to
implement the National Autism Standards (AET, 2012a) across mainstream schools.
This led the researchetio question the evidence base for this type of intervention, not
only for childrenwith a formal diagnosis of atism but alsdor those with general social

communication difficulties.

1.3. Aims and structure of the thesis
The currentesearch aims to enhance the knowledge base of the effectiveheg®of
Therapywithin the school contexor primary-aged children with social communication
needs
Chapter 2guides the reader throughn exploration of relevant literature that informed
the rationaleand research questioobthis research
Chapter 3 explores and critiques relevant methodology that could have been used to
answer the research questiofisthen presents and aims to justify the selection of
certain approaches and measyvésist alsodetailing theinmplementation
Chapter 4 pesents the findings from the measures and gives some commentary to
identify significant data to be discussed.
Chapter 5provides a discussion of the findings and possible links to the literature
explored in Chapter 2. Limitations and implications of tesearch are then discussed.
Chapter 6summarises the main findings of the research, unique contributions to the

field and conclusions.



2. LITERATURE REVIEW

2.1.Introduction to Chapter 2
This chapter aims to review literature relevant to thisgdys It stars broadly by
discussing typical development of communication and more specifically childrenOs
socid communication skills. Beds of pupils with social communication difficulties and
how this area is affected in pupils with autissme consideredIt then expores
experiences of pupils with sociedmmunication neds, their inclusion intenainstream
classroomsalong with their sense of school belonging. The push for supportive and
well-researched interventions will then be discussed, followed by a systeevidiv of
social communication interventions that have been evaluated for their effectiveness with
this population. The final pawof the literature reviewooks more specifically at the
resarch relating to theocial communication interventiohego™ Therapy(LeGoff et
al, 2010Q. The literature reviewloses with conclusions drawn from the literature and an

introduction to the current sty@sesearch aims and questions.

2.2. Communication
OSpeech, language and communication underpin everythingBvealng our needs
known, expressing our likes and dislikes, interacting with others and building
relationshipsO
(I Can 2012 pg. )
These skillsare vital for learning, socialisg and controlling emotions or feelings (I
Can, 2012).

2.2.1. Social communication
Socil communication is Othe intersection of language and social behaviours observed
during peer interactions... that is, the verbal and nonverbal behaviours children display
as they approach peers, maintain conversations, and resolve conflicts during peer
interactions® (Timler, Olswang, & Coggins, 200§, p71). An interaction can be
described as one initiation and responsechiEnge interaction (Kaczmare2Q02) or a
conversational exchange that lasts for atbuhree to four seconds (DaviBrady,
Hamilton, McEvoy & Williams, 1994).Berk (2000) highlights the importance of play
as a medium through which children first begin to explore their environment. This is
initially through the mouthing and touching of objects and develops into more

sophisticated playwalberg and Craifynkefer (2010) push for the significance of play
3



and the impact it can hawn a multitude of skills. Theseclude the development of
language, social interaction, awareness and understanding of culture and enabling
children to make sese of potentially confusing situations or interactions (Bodrova &
Leong, 2003; Goncu, 1999; Alvarez & Philips, 1998). Walberg and Chakgfer

(2010) propose that the most important element of play is that it provides opportunity
for children to practie their interaction skills with others and build their social

communication abilities.

As children develop in their social communication skills they aré ® build o their

social competence (Stant@hapman, Denning &amison, 2012). A person is said to

be socially competent if they have the ability to initiate, develop and maintain satisfying
relationships with both adults and their peers (Odom, McConnell, & Brown, 2008). A
number of skills are said to be used in orttesupport social competence that comes
from a branch of linguisticsermed pragmatics. Pragmatics dhe ways in which
speakers and listeners use language in social interactions (Levinson, 1983). Key
language skills used within social interactiaghat develop social competenaeclude

using speech to comment and requastwell as having an understanding of the rules
that govern turfiaking and topic contributions (Stant@hapman & Snell, 2011).
Further skills advocated within the literature farcessful communication include
initiating and maintaining a topic of conversation, semantic and syntactic cohesion, use
of eye contact to signal attention to tHistener and responsiveness to peer
communication attempts (Kaczmarek, 2002; Mentis, 1994; N&i&now, 1999).
Kaczmarek (2002) suggests that if these skills are present then children will be able to
take on active roles within a social communication as a sp&aikator, as well as a

listenerresponde

For children who are successful in deyety these aforementioned skills positive
outcomes can be seen. Stan@mpmaret al(2012) highlight that as children become
socially competent they will increase their opportunities to develop a variety of social
relationships and thus social experienceVithin these opportunities they are more
likely to acquire further knowledge of vital devefopntal abilities, which include
social, language and cognitive competencies. They add that these skill sets become
more essential as children transition throtiggir school and social lives. Many factors
contribute to the development of social competence, for example the individual

characteristics of the child and their family and peer relationships (St@htmpman,
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Denning, & Jamison 2008). Childrenan vary m their development of social
communicationskills and presentation of possible communicatieeds vary greatly
from child to child Fujiki, Brinton, McCleave Anderson& Chamberlain 2013).

In order to understand the rangecbildren with social commmication needs, a brief
exploration of the varying speech, language and communicageds children can

have will be conducted.

2.2.2. Speech, Language and Communication needs
Children with speech, language and communication needs (SLCN) are ofteasseen
having a hidden difficultyand can present in various different ways including having
speech that is difficult to understand, not knowing how to talk and listen to others in
conversations or struggle to understand words and instructions (I Can, ZiHiRren
can present with varying levels sbcial communication competenand this can be
for a variety of reasons. Feome children they may have a Languagedirment (LI).
There is a breadth of research proposing that children with LI can expeatificcdties
with basic communication skills which support their ability to engage in social tasks,
such as entering ongoing interactions and managing conflicts (Brinton, Fujiki, &
Higbee, 1998; Brinton, Fujiki & McKee, 1998; Brinton, Fujiki, Spencer & Rsbn,
1997).

Some children may not have difficulties in the structural aspects of language, such as
phonology and syntax, but show disproportionate difficulty with pragmatic aspects of
language (Bishop, 2000; Adami_ockton, Gaile, Ear& Freed,2012. They may be
described as havingré&gmaticLanguagd mpairment (PLI) orSocial Communication
Disorder (SCD). Children with PLI d8CD often present as verboseho excessively
switch topics, dominate verbal interaction and fail to adjust to the li€engor
knowledge (Bishop & Adams 1988dams 2001). Some children may alsaperience

PLI with Specific Languagdmpairment (SLI) and present with the above features as
well as making semantic errprsave difficulties in finding wordsor with receptive
language (Adams et al, 2012). Children may also experience-léngh language
difficulties through having comprehension difficulties with Aderal language and
stories (Botting &Adams 2005). An overlap of some of thenguage difficultie®f PLI

and chitren with aitism can be segidams et al, 2012).His will be discussed further

in the next section.



Bishop Chan, Adams, Hartleyand Weir (2000) describe how children witspeech,
language and communication needs a heterogeneous group; this is in both pattern
and severity. Generally some will present as verbose in conversation and others may be
relatively unresponsive in both verbal and +vambal skills (Bishop et al, 2000). It is
suggested that an exploration the childOs needs at an individual level is required to
fully understand the complexity and patterns within their social communication skills
(Adams et al, 2012)lhis variation and complexity in social communication skillgeha

also been shown in cldilen with autisml(oveland & TunaliKotoski, 2003, this will

beintroduced an@onsideredn the nexisection

2.2.3. Autism Spectrum Disorder. definition, prevalence and impact on
social communication abilities

ASD is a neurodevelopmental disorder (Hart, 20The Diagnostic Statistical Manual
of Mental DisorderSFifth Edition (DSM-V, American Psychiatric Association (APA)
2013) presentsset criteria which children are required to meet in order to be formally
diagnosed with th&@lisorde© Within this a ciid must demonstrate limitations in social
interaction, communication, and stereotypical patterns of behaviaarests, and/or
activities (APA 2013. The Autism Education Trust (AET, 2012a) estimated that there
are approximately 1 in 100 children argllis with autism.However, due tahe broad
range of presentationsand severity of needs across the autistic spectrum some
childrenOs needs may berecognied or they may beseen as havingutistic type

tendencies, as opposed to receiving a formal deigrfdINDS, 2009.

The National Research Coundi2001) highlighted how children with ASD often
experience difficulties in social conversations due to weaknesses in comprehending
both verbal and nonverbal communication and interpreting the emotione$ stht
others. Thisthey suggestcan often lead to difficulties with forming and maintaining
friendships with their peers and engaging with effective and collaborative play. As
discussed for children witbpeech, language and communication difficultiesextent

to which a childwith autismexperiences social communication difficudtigvill vary

from child to child andacross the autistic spectruirogeland & TunakKotoski, 2009.
Research by Lordnd Pickles (1996) demonstratinis. Within their study they found

that children with autism who used very little language had more pronounced

difficulties in play and social behawics than children with autism who were able to use
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some form of language. Key areas which all the ohildregardless of language use,
had difficulties with included eye gaze, facial expression and attenBargendale
Lockton, Adams, & Gailg(2013) highlight that this has been dmmstratedacross

numerous studies of this type.

Kaale, Smith & Sponheim (2) propose thaa deficit in social interaction for all
children is a major concern due to the great impact this can have on a childOs quality of
life. Difficulties within primary school years has been linked to emotional and
behaviarr difficulties, longer than usual time spent in specialist provisions, as well as
specific difficulty in forming adult relationships in later life (Adams et al, 2012;
Botting, Crutchley & ConttRamsden1998; WhitehouséWatt, Line,& Bishop, 2009).

This may become greaterconcern due to the rising numbers reported of children who
have significant needs in pragmatics and social communication and whoreirge b
identified with ASD (Baird, Simonoff, Pickles, Chandler, Loucas, Meldrum, &
Charman2006).Due to the growing numbef children with autism andarying needs,
suchas social comuomicaion difficulties, being educated in inclusive settings (Hart,
2011) it was deemed necessary to explore the literature around this and any potential

impacts this mayaveon the childrensuch as their sense of belonging.



2.3.Inclusion of children with social communication difficulties
A focus has been placed upon the inclusion of children with ASD across the UK into
mainstream school settings, highlighted by the Department of Edu¢Bads 2007,
pg. 360) which stated that Oa flexible continuum of educational options for puipils w
ASDO is requiredrhe researcherGs4l authority became an active part of a national
scheme derived by the AET to implement the National Autism Stan@&Eds 2012a)
across schools. This a@dto ensure Othat all children and young people with autism
should receive an education which enables themedd their individual potential to
engage in society as active citizens (and that individuals, familieprafessionals are

informed, supported and equipped to enable this to be achieved)O (AET, 2012b).

A vast amount of research has looked into the effects of inclusion on children with
autism, some suggesting that those who are fully included tend to watiatact and
engage more than those in segited environments (Harrower &unlap, 2001).
However, EvansSalisbury,Palombaro,Berryman,andHollowood (1992) suggest that
these students tended to be a recipient of the social interaction rather thaiatanin
inclusive settingsSimpson, BoePtt and SmitkiMyles (2003) suggest that due to the
nature and complexity of children with ASDfificulties there are many challenges to
implement an inclusive way of thinking. Due to this it is often repattiat educators

do not feel confident in theicapabilities of supportinghildren with ASD needs
(Spears, Tollefson, & Simpson, 200BuldbergOs (2010)etaanalysis of evidence
explores both empirical and anecdotal research into the preconditionsvédopieg
inclusive learning environments for children with autism. It highlights the need to not
only look at Owithin childO factors but also to make adaptations to the learning
environment and those around the child in order to develop inclusive praégge.
areas shown to enable this included having specific knowledge of the individual,
effective engagement and support for the family, knowledge of the autism spectrum and
effective strategiesGuldbergOs (201@pper relies heavily upon expert opinion aad

the reliability of the evidence base is not made explicit. Due to thgs thierefore
unclearwhether a balanced perspective of best practice for children with autism is given

or a more biased perspective of the author.

Other research, which will beonsideredn the following sectionexplores the impact

of inclusive practice upon children with social communication needs. This type of



research may support understanding of what might enhance educational provision for

children with addional needs ahthus was deemeatkcessary to explore.

2.3.1. School belonging of children with social communication difficulties
As children with social communitian difficulties and/or atism are being more
included into mainstream primary settings research has begxplare their sense of
school belonginfy as well asthe impact this might haven their engagement and
development of their social communication skilldat, 2011 Wolfberg, Zercher,
Lieber,Capell Matias, Hanson & Odonmi999).

Wolfberg et alOs (199®xploratory paperinvestigated the impact of peemto
inclusive preschool programmes for t@articipants aged four to six with varying
difficulties, including autism,Attention Deficit Hyperactive Disordeand DownOs
Syndrome The main themes drawn from the multethod approachsedwas that all

the children expressed a need or will to have peer affilfaitiolrder to form an
inclusive experience, however the majority of the children faced exclusion from their
peer group. fie childrenOslesire for inclusion was shown througfieir social and
communicative behaviouhjowever exclusion was shown mpservations of social
communicative breakdowns, conflict and rejection. This paper highlights the
importance children with @omnmunication difficulty might place upon havingeer
affiliation, and the importance of addressing this issue through supporting the
environment to adapt and meet this need. Althoigghould be notedthe children
within this studywerenot a homogenous gip and therefore the generalisation of the

findings onto other children with different needs may be limited.

Children who have the ability to initiateaa conversation with a peer, respond
appropriately to peenitiations or responses aadeable to takdurns are more likely to
be socially accepted and chosen as preferred communicatitmers (Black, 1992;
Black & Hazen, 1990; Craig &allagher, 1986; Gertner, Ric& Hadley, 1994). A
study by Rce Sell andHadley (1991) alsosuggests that children wWitSLI have

opportunities to interact with their peers but often preference interactions with, adults

! School Belonging: defined as Othe extent to which pupilsO feel accepted, included,
respected and supportedO (Frederickson & Dunsmuir, 2009, pg. 23)
2 Affiliation: defined as Orepeated contacts between members of a social group, some of
which are reciprod® (Pellegrini & Bartini, 2000, pg. 703)
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which canlead to a reduction in pesinitiating further interactions witthem.Stanton
Chapmarnet al (2008) highlight how children require a variety of pragmatic skills to
support effective peer interactions.eBeinclude understanding of the use of language

for different purposes, such as requesting, greeting and informing, being adaptable to
needs ofthe listener and understanding conversational rules, such as staying on topic.
They may also have to be persistent with these skills in ordée taccepted and
engaged in peemplay (StantonChapmanet al 2008) Dodge Pettit, Gregory,
McClaskey andBrown (1986) demonséated that before children aaeceptedvithin a

peer group they are expected to display a minimum of ten verbal and nonverbal

behaviours, such as parallel play or positively commenting upon the peer activity.

This literature suggests atpatial need for interventions to support the development of
the specificpragmaticsocial skillshighlighted This isin order to support a child to feel
moreincluded within their educational system and gain a sense of belonging with their
peers. Thismay lead to better outcomeppsitive life goalsand enable children to
Oaccess and get the most out of education and lifeO (DfCSF, 2008Thg.fakus on
supporting social communication skills within education and the varying interventions

that have baeadvocated will now be discussed.
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2.4.SchooBs focus orosial communication interventions and support
The focus of childrenOs educational outcomes has developed over the past decade
holding onto the importance of academic achievement but also explotirey
outcomes, including social and emotional development. This has been highly influenced
by political agendas derived from the Every Child Matters framew@@M, DfES,
2003). ECM outlinedfive outcomes for all professionals working with children to
aspiretowards including being healthy, staying safe and enjoying and achieving. Due
to this shift in focus, a climate gdint approaches and support for childrenOs social and
emotional need$as developed, highlighted in the Children Act (2004) and DfES
(2005).The DfES (2005) proposed that social and emotional learning should be central
to schooling in order to raise school effectiveness. This was based on work suggesting
social and emotional abilities could be more influential upon personal and academi

success than cognitive abilities (Goleman, 1996).

StantonChapmanet al (2012) highlighéd howinterventions are being advocated in
order to support young childrenOs emotional and behavioural needs with the aim that
this would develop their social comencies and promote their resiliency for their
futures. They add that in order for this to be successful value needs to be placed on the
promotion of sociaemotional need®y those around childrerSpeciic intervention
strategiesneed to be made in ondé&o target theprecisesocial and emotionakills a

child is requiringto develop(StantonChapmanet al 2012). StantoaChapman and

Snell (2011) stated that a wide variety of interventions are available aiming to support
the social skill development afhildren with a variety of diculties. McConnel)

Missall, Silberglitt, and McEvoy (2002) further suggest that typically these
interventions fall into two categories; ch#gecific (in which adults give instruction,
prompting and reinforcing of targetstills) or peermediated approaches (in which the
childOs peers are encouraged to implement an intervention in the childOs natural

context).

There have beenraumber of initiatives and strategies that have been created with the
aim of supporting the imgsion of children with autism in mainstream settings
(McConnell et al, 2002)Peermediated interventions have been shown to lead to gains
in academic engagement and peer interaction for students (KKnaps#ts, Gonzalez
Lopez, Kemmerer, Potucek& Harre, 1998; Harrower & Dunlap, 2001). However,

other studies have suggested that gains in this type of intervention may not be
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generalisable to other situationgthout teacher support (Odopyson,Jamieson, &
Strain, 1985). McConnell (2002) adds that many social skills interventions that are
implemented within schools have limited empirical basistaedeforegeneraligbility.

In order for an intervention to be successful in developing social communication skills
Starion-Chapmanet al (2008) proposehat it should provide instruction, rehearsal,
feedback, reinforcement and suppskill maintenance and generali®n. Intense direct
instruction is often used within interventions to explicitly teach social gBitewn,
Odom & Conroy, 2001). It has been argued that this type of instruction is most
appropriate for children with SLI and otheommunication difficultiesas opposed to
more naturalistic appaches (Brown, Odom, McConnélIRathel, 2008). Within other
literature naturalistic interventions have been triumphed as they are incorpoitated in
routine classroom activities and thus support the generalisation of skills into the

childrenOs social wor{Rule, Losardo,Dinnebeil, Kaise& Rowland,1998).

Jones and 3wvartz (2004) explored the effectiveness of peers, sibling and adults as
models for teaching functional skills to children with autism in mainstream schools. A
parallel treatments single subject design was employed in which threehmelers (45

to 62 maths old) with autism were exposed to different models (peer, sibling oy.adult
The research suggests thahadelling intervention had a positive influence on the pre
schoolerOs language development, however a clear preference for one particular mode
was not established. This may be due to the impact of the diffusion of treatments, which
could not be eradicated from the design of this study. Jones & Schwartz (2004) discuss
that peer modelling may lead to additional social benefits op#rticiparg, dthough

this was not measured in this study.

Howlin, Gordon, Pascd/Vade andCharman(2007) suggests that the evidence base for
psychosocial interventions, particularly for children with ASD, is generally wiak.

is due to weaknesses in their desigading to interventions being advocated without
extensive and reliable researdieing developed(Howlin et al, 2007). Within
educational and psychological practice a lapgsh towardsvidencebasedpractice
can be seen (Frederickson, 200@}erventiors arerequiring thoroughresearchthat
evaluategprocesses whicloccur within theintervention as well as outcomes that are
achieved(Frederickson, 2002 There are a growing numbef children with social
communicatiordifficulties being included withimainstream education, and a focus on

social and ematnal welkbeing of children iglevelopng due to the importangelaced
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on these skillsto give children equal access é¢ducation and life (DoE, 200Hart,
2011, DfCSF, 2008). This has deto a numberof interventions, focusing on social
communication skilldeing promotedStantm-Chapman et aR012. It was therefore
deemed necessary within this literature reviewexplore the evidendease of social
communication interventions that are being adtedand critique these studies through

a systematic review.
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2.5. Systematic literature review

This section presentssystematiditerature review(SLR) of researchihat considers the
effectivenessof social communication nterventions for primary agedhildren with
social communication difficultiesonducted between 20@nd2014.Firstly, methods
of SLROsthe rationale and aims of this reviewe exploredfollowed by thestrategies
employed to conduct the review (including the inclusion/exclusiagteriar, search
stratgy and indepth review processOnce this has been established the results of the
SLR are presented, firstly with specifidetail of the search andelectionprocess
outcomesfollowed bya synthesis of papers according to their ganenaracteristics,
interventionsexplored, research desigirppeduralinformation, aitcome measureand
results Each paper@geight of evidence towards the review quesi®then discussed
and the reviews concluded with a discussion of potentighses inthe review process

as well as it®riginal contributiorto the literature.

2.5.1. Methods used for the systematic literature review
In order to enhance the reliability and validity of reviews the Centre for Evidence
Informed Policy and Practice ikducation (EPRCentre, 2011)proposes quality
features of 8Rs. This includes that:
- explicit and transparent methods are used,;
- astandardset of stages is followed;
- itis accountableeplicable and updateable; and
- there is a requirement of user inv@ment to ensure reports amdevantand
useful
Stages to BRs have been outlined by Gough (2007), whacd expressed below in
Figure 1.

(i) Systematic map of research activity
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(i) Systematic synthesis of research evidence
Figure 1. Stages of eview (Gough, 2007)
The stages of review, outlinebdy Gough (2007 are followed throughout this review

process.

2.5.2. Rationale and aims for the systematic literature review

As discussed at the end &ection 2.4SchoolOs focus omcsal communication
intervention and suppod growingemphasisias been placed upon supporting children
with social communicationneeds within educationwhich has led toa growing
development ofinterventionsin this area(DoE, 2001;Hart, 2011 DfCSF, 2008
Stantm-Chapman et aR012. The large push towards evidergased practice requires
these interventions to be thoroughly and reliably evaluated so that proussdesd
outcomes they achieve can be seerederickson, 2002 As there are limited studies
evaluating the effectiveness tiie specific social communication interventitom be
investigated in the research stutdggo™ Therayy, it was felt appropriate toonsider a
wider range of literature and reseailichwhich thisinterventionfits, namely social
communication interventions. The researchiberefore aimed to gain a better
understanding of theurrentevidence base focial @mmunication interventions for
primary aged pupils with social communiceti difficulties by undertaking this

systematic literature review

Davies, Nutley & Smith (2000 highlight the increasing attentioon accumulating
research finding®into a robust body of knowledg@Qg. 7). SLRs can do this as they
involve uncovering relant studies toa particular reviewquestion and assess and
synthesise the methodological quality (Davies et al, 2000). This employs tighter
protocol and Oagreed standardsO enhancing the reliability and validity of the findings,

than other techniquesich as literature gews (BoazAshby& Young 2002).
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Theuse of &Rs however, doesot come without criticisms. Pawson (2006) highlights

that they often employ arithmetic methods to gather outcome evidence of an
intervention, leading to randorei$ control trials andjuantitative research methods
being triumphed. This often leads to qualitative methods being ignored, which Pawson
(2006) proposes leaves out explanatory ingredients to the effectiveness of an approach
andis vital for understanding to be gained. Boezl ¢2@02) adds that to strengthen this
limitation S_Rs should incorporate a broader range of studies employing different
research methods when reviewing complex interventions and outcohmes
developing both understanding of outcomes and processes that within an

intervention.

2.5.3. Reviewquestion& epistemological stance

In order toreview an appropriate body of literatutee following review question was
developed:

How effective are social communication interventions in supporting primary aged

children with social communication difficulties, including autism, in mainstream

primary schools?

Due to theemphasisupon evaluating the evidenobtained, shown within the review
question, gost positivistepistemological stance was adopted to evaluate vidsrece.
This epistemological stance is detailéatther within Section3.4.1 The dominant
paradigms in psychology and educatidtostpositivismaims toestablishan objective
truth of a phenomenognfor example, what is the evidence foan interventions
effectiveness, whicloften lead to the use ofgquantitativeresearchmethods (Robson,
2011). Howeverwithin this paradim Otruth@ said to besubjective fromperson to
person.Due to this the paradigmdvocates quantitative amplialitative methods that
might explore perspectives @itruthO (OOLeary, 200#erefore his review evaluate
the research studies identified using GoughOs (2007) OWeight of EvidenceO framewor
to assess how much each stualyswers the review questiodiscussedfurther in

Section 2.5.7In-depth review

Following GoughOs (2007) stages ItdRS once a ndew question andhe rationak for

this is establishedhe next stepis to define the studies to be considered. The
development of inclusion and exclusion criteria aims to ertbatdhe selected research
answers the kgew question and the critique is not biased to the authorOs preferences or

motives.
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2.5.4. Criteria for considering studies for this review (inclusion/eclusion
criteria)
The following criteria for inclusion of studies this $ R were used:

a) The study described an evaluation of a social communication intervention
programme. Other interventions that focused on general communication skills
were not included, as they do not explicitly focus on the social aspect of
communicang.

b) The study evaluated outcomes of pupilsO involvement in the intervention, such
as the impact otheir social communication skills. Studidsat did not have this
primary aimwould not be included in the review, agslBoutcome arethe key
focus ofLego™ Therapy LeGoff, 2004) and of this research project.

c) The study focused predominantly omcsal communication interventions for
either preschool orprimary-aged pupils. This criterion was due to the key target
population ofthe present studpeing pimary-aged childrenIncluding pre
school studies may also be applicable to primary aged children with additional
needs, and so it was felt appropriate to include them and assess how much they
could inform this studyStudiesthat predominantly focused oeondaryaged
pupils would therefore not be included in this review.

d) The intevention was delivered bstaff from the educational settinghis isin
order to maintain some consistendy the type of supportgiven across le
studies Interventions delivered by others, such as parents, would not be
included in the review.

e) The stuly was conducted in the pash years (since 20P4Studies prior to this
would not be included in the review due to the review wishing to incdgpora
more current researchvhich is likely to be moe representative of the
educational environment children receive taday

f) The study was published withinpeerreviewedjournal. This was due to the
rigour and protocol that gerreviewed journalsmust go though to become
published, in terms of ethical considerations. Unpublished researald be

excluded from this SR.

2.5.5. Search and selection strategy
First, potentially relevanpapers were identified throughectronic database searching
(Psychinfo, ASSIA& Wiley). See Appendix | for a flowchart that visually depicts the

searchprocessAs recommended by Fink (2005), search terms inputted as key words
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into electronic databases were identified with the support of the thesaurus todégrovi

by the databasassed. See ppendix Il for a list of searctermsthat were usednd a
detailed description of searching strategies. In order to select the most relevant papers
search terms had to be redudssin broader terms, such ascialcommunicatiorand

social communication difficulties to more specific terms, such as Osocial
communicatiionO and intervention, and OsoctmhmunicatiorinterventiorfQ SeeTable

1, within Section2.5.8.1. Results of searching and screening proéesdetail of papers

identified per search term for each database.

2.5.6. Identifying and describing studies
Once potentially relevant papers were identified, titles and abstracts were screened and
studies thatdid not relate to the review question were excluded. Full copies of the
remaining relevant studies were then obtained and considered in relation to the
inclusion and exclusion criteria, detailed aboVhe studies identified as meeting the
inclusion critera were described briefly in relation to their setting (country and location
in which the study was located), participant characteristics (number and age),
intervention characteristics (what it entailed and number of sessions), study design,

measures useahd outcomeésee Appendix Il for systematic map of the studies)

2.5.7. In-depth review
The systematic map of the studies identified as meeting the inclusion criteria was
created in order taid the indepth reviewAccording to Gough (2007) the next stage of
SLRs is to appraise the quality and relevance of the studies found and synthesise these
findings. Gough (2007) outlined amnalysis framework in whickpecific quality and
relevance criteria are used to determine the OWeight of EvidenceO that findiregs from
study hold in answering the wiew question. Gough (2007) outlines how these
judgmentsare combined to make an overall judgment of what a study contributes to

answering a review question. Thesdgmentsare detailed belown Figure2.
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Figure 2: Weight of evidenceframework (Gough, 2007)

These three sets of judgments are then combined to inform an overall assessment,
Weight of Evidence DQyhich suggests the extent to which a study contributes evidence
to answering the review questiorhe studies that were obtained through the systematic
searchandmet the outlined inclusion criteria were then considered in greater detail and
appraised accdng to the Weight of Evidence (Gough, 20G#)d how well they
answer the revievguestion.The outcomes of the results were then synskdsand

conclusions drawn.

2.5.8. Results of the systematic literature review
2.5.8.1. Results of searching and screening process
In total, theinitial electronic searches identified 7124 potentiadiievant studies. The
restrictionof the search termsom Osocial communicationO to Osocial communication
intervention*Greduced this total to 84SeeTablel.

Database
Search Term Psychinfo ASSIA Wiley Total
OSocial CommunicationO 1996 259 4869 7124
(20032014 English Language Journal)
OSocial CommunicationO & 375 76 1773 2224
Intervention
(20032014 EnglishLanguage Journal)
OSocial Communication Intervention*O | 35 13 36 84
(20032014 English Language Journal)

Table 1: Search rms andresults per database
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The subsequent screening of the abstracts desl at thesestudies excluded 6&udies

on the grounds that they were not tethto the areas of intere§br example they
explored social communication interventions after Traumatic Brain Injungre
conducted before 200Wereabstracts only oduplicates. Tts left 22 potential studies.
Full copies of the 22 relevant papevere obtained. The identified papers were screened
using the inclusion and exclusion criteria descrilfedelve papersvere excluded from
the reviewas they did not meet the inclusion aige for exampledue to thenmbeing
review papers as opposed to research studies or intervehaong led by parentsr
within home settings. Ten studies that met the inclusion criteria wesudsequently

identifiedfor systemic review
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2.5.8.2. Results of the systematic literature review: synthesis of
papersand implications for current research
A brief overview of theten papersidentified can be seen ifTable 2 below. A full

systematic map of the studies carfdaendin Appendix III.

Study Research Design Location Participants
Howlin et al (2007 RandomisedControl School 84 primary school
UK Trial childrenwith
(RCT) autism
Stanton-Chapman et | Multiple baseline Presschool 8 presschool children
al (2008 Single Case with disabilitiesthat
America ExperimentalDesign impacted on their social
(SCED) skills
Walberg & Craig- | Multiple baseline School 6 primary agechildren
Unkefer (2010 SCED with autism
America
Yoder & RCT University Clinic 30 preschool children
Lieberman (2010 with autism
America
Stanton-Chapman & | Multiple baseline Presschool 10 preschoolers with
Snell (201]) SCED disabilitiesthat impacted
America on their social skills
Adams et al Single blind RCT Clinic 88 primary aged
(2012 children withpragmatic
UK language impairment

(PLI) orsocial

communicatiordisorder

Kaale et al (2012 RCT Presschool 61 preschool children

Norway with autism

Stanton-Chapman et | Multiple baseline Presschool classroom | 8 pre-schoolchildren

al (2012 design in mainstream primary| with disabilitiesthat

America school impacted on their social
skills

Baxendale et al Exploratory, School 8 primary aged children

(2013 Qualitative with communication

UK Interpretive approach disorders

Fujiki et al (2013 SCED School 4 primary aged children

America with language
impairment

Table 2: A brief overview of studies that met the selection criteria for the systematic
literature review
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Within the studies that were gathered through the systematic review of the literature
some themes across the studiesre identified by the researcherhese will be
discussed in terms of thegeneral characteristicsnterventions exiored, research
design,proceduralinformation outcome measureand results The weight of evidence,
according to GoughQOs (20@&finitionswill thenbe detailed andummaried within

Table3 at the end of this section

General characteristics of included studies
The ten studies that met the inclusion criteria were completed between 2007 and 2013.
Six of the studies werendertaken in AmericéStantorChapman et al, 2008; Walberg
& Craig-Unkefer, 2010; Yoder & Lieberman, 2010; Stan®mapman & Snell, 2011,
StantonChapman et al, 2012; Fujiki et al, 2018)ree in the UKHowlin et al, 2007;
Adams et al, 2012; Baxendalea, 2013)and one in NorwayKaale et al,2012) The
studies included pupils of varied ages, five targetedspheol children(Stanton
Chapman et al, 2008foder & Lieberman,201Q StantorRChapman & Snell2011;
Kade et al 2012; StantorChapman et ak012)and five targeted primary aged pupils
(Howlin et al, 2007; Walberg & Craignkefer, 2010Adams et g12012; Baxendale et
al, 2013; Fujiki et a12013) Eight of the studies were based in the school context, with
theinterventionsbeing ran outsidef the main classroom, whilsivo studieqYoder &
Lieberman, 2010; Adams et al, 2012) ran the intervention witimics away from the
school contextThe studies involved participants with a diagnosis of autism, language

impairment and communication disorders.

Intervention
Details of the nature of the social communication intervention varied across studies.
Seven evaluated addéid interventions andhtee explored pedyased interventions.
The adult led interventiontypically followed manualised ppgrammesiwo explored
the Picture Exchange Communication System (PEHE®Iin et al, 2007; Yoder &
Lieberman, 201Q)two the Social Communicatn Intervetion Project (SCIP) (Adams
et al, 2012; Baxendale et al, 2013)daone a manualised social communication
programme(Kaale et al 2012; Fujiki et al, 2013). Twéurther adult led interventian
were based on an individualized social communication prograrf8tentonChapman
& Snell, 2011) The three pedpased interventionssed naturalistic approaches and
thematic playStantorChapman et al, 2008; Walberg@raig-Unkefer, 2010 Stanton
Chapman et al, 2012)
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All of the papers evaluated the effectivenessmé social communication programme,
except for one that had a comparison group who had access to another social

communication programm@ oder & Lieberman, 2010)

Research esigns
The designs of the studies varied from an exploratory d€sige) (Baxendle et al,
2013), SCEDsf{ve) (StantonRChapman et al, 2008; Walberg @raigUnkefer, 2010;
StantonChapman& Snell, 2011; StantorChapman et al, 2012; Fuijiki et al, 2013) to
arguably more rigorous randomised control trials (RCT, four) (Howlin et al, 2007;
Yoder & Liebernan, 2010; Adams et al, 2012; Haat al(2012).

Within the four RCT studieHowlin et al, 2007; Yoder & Lieberman, 2010; Adams et
al, 2012; Kaaleet al, 2012 all of them had control groups$n addition, Yoder and
Liberman (2010) used a comparison groupwvhich accessed a different social
communication interventionthis added strength to their design and ability to suggest
any effect was due to the introduction of an intervention. Two oRtb&s (Yoder and
Lieberman, 2010; Adams et &012) incorporated 6 months pasterventionfollow

up, which enabled these studies to considemtiantenancef effect Dueto the large
amounts of participants in theswadies, ranging from 30 to 88s well as the use of
follow up measuresthey ae often regarded as having a high weight of evidence in
answering if an intervention is effective, as well as their ability toegdise these
findings to others. Howevethe weight of evidence for these studies is lowered due to
the queriecappropriateassof this type ofdesignfor the heterogeneity of the children

under investigation within this review

The SCED designglentified employed experimental rigour, as they incorpocta
baselineperiodto act as a control for the interventioBtgntonChapman et al, 2008;
Walberg &CraigUnkefer, 2010; StantorChapman & Snell2011; StantotChapman et
al, 2012; Fuijiki et al, 2003 All the studies addeadditionalphases or withdrawal of the
intervention thaincreased their external validitplso, four of the five SCED studies
employed a multiple baselin&tantonChapman et al, 2008; Walberg@aig-Unkefer,
2010; StantorChapman & Snell2011; StantorChapman et al, 2012). Within multiple
baseline SCEDs the initiation of the intervention is staggemeddchparticipantin the

study, thus increasy the validity of thecausal inferencesnade Kratochwill,
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Hitchcock, Horner,Levin, Odom, Rindskopf& Shadish,2010. Fujiki et al (2013
were unable to employ a multiple baseline procedure due to pragtfatialties and

so added a follovap period in which the intervention was withdrawn but measures
continued to beaken, a technique also supmattasincreasing valid causal inferences
(Kratochwill et al, 2010)Limitations of this type of method asgill apparent due to the
use of a single subjechd thus the ability to generatighe findngs. Therefore these

designs ada mediumweight of evidencén respect of the review question

Baxendale et alOs (2013) exploratory study design explored temwaheparentd
perceptions of thémpact of the iterventionon participants The designOwveight of
evidence in general may be seen as weaker duts teliance uponpre and post
perceptionsand possible respondebtases which may come with that. However, in
answering the review question this stuglpvidesa different slant taunderstanding
effectiveness ointerventionsand allows exploration dhe mechanisms thagupported

effectiveness to be understood.

Procedural information
The majority of the studies used clear inclusion and exclusion criteria feelkbetion
of their samplavhich makes thé&argetof each studglear and enhances others ability to
replicateit. Howlin et al (2007) provided less detailtbiir participantsbut did include
the participar®sscores o the Autism Diagnosis Observation SchedueGeneric
Module 1 (ADOSG: Lord, Risi, Lambrecht, Cook & Leventhal, 2000) as a guide to
their level ofinclusion. The studies, however, varied in teraf their rigorousnessf
treatment integritychecks. These checlssrengthen theeliability of the independent
variable (the interventignimplementation and &re conducted for seven of the ten
studies Kade et al 2012 Adams et g12012;StantorChapmaret al 2008; Walberg &
CraigUnkefer, 2010; StantorChapman & Snell2011;, StantorChapman et aR012;
Fujiki et al 2013). Howlin et al (2007), Yodeaand Liberman (2010 and Baxendale
(2013) dd notemploy these checks which reduces #l@bility of thesestudiesdue to

the consistency of thaterventionimplementatiorbeing unclear.

Outcome measures
As discussed aboy¢he studies varied in terms of the designs and measures used to
explore the effectiveness dhe social communicabn intervention on the target

child/childrenOs social communication skills. The precise targeted skills varied from
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turn taking skills, positive peer response to more explicit skills, such as eye gazing.

The measures used to ass#ss impact of the social communication interventions
focused both on the impact of the intervention directly on the child as well as the
perceptions of teachers and parents. The majority of the studies used pre and post
standardised measures whether ti@jowed a SCED, RCT or exploratory design
(Howlin et al 2007 Yoder & Lieberman201Q Adams et 312012 Kaaleet al 2012
StantonChapman et al2012 Fuijiki et al 2013. These measuregried in exploring
selfreported qualitative data (from the Ichitheir peers, adult facilitators or parents)

and quantitative data (e.g. the number of interactions involving the focus child and peer

response).

All the studies, except the exploratory study (Baxendale, 201@) alsservation as
their key measure afocial communication skills. Of the studies that used observation,
all bar Adams et al (2012) conducted video observations and then a coding system to

analyse theommunicatiorseen within the video clips.

Within three of the SCED studies (StanGhapman et al, 2008; Stant@tapmani

Snell 2011; Stantoi€Chapman et al, 2012) the authors own coding system was used
The Peer Language and Behavior Code (StanBhrapman, Kaiser, Vijay & Craig
Unkefer, 2003)This coded verbal (such as descriptive and requesting behaviours) and
nonverbal (such as physical negative beharsoand child behavios response)
behaviours. Walberg an@raig-Unkefer (2010) also used their own authorOs coding
scheme the Peer Play Cod€raigUnkefer et gl 1998). This coded six categories of
play: aggression, solitary, onlooker, parallel play, associative play and cooperative play.
The other studies did not use explicit codsystems but coded frequency of pre
definedexplicit behavoursthey were exploring, such as amount of joint atterifiose

of PECS or validating comments (Howlin et al, 2007 aKat al 2012;Fujiki et al

2013) Thereliability of the observation coding was strengthened for all of the studies
as they all were interated This was further strengthened for five of the studies as the
coders were also blind ratedttee intentions of the researdhge participantOs grouping

or stage in the research (such as baseline or intervention phase) éKahlg012);

% Joint Attention: referring to the child®s ability to coordinate attention with a social
partner towards an object or event, often shown through alternating gaze between an
object and a person, pointing, showingyasing (Mundy & Sigman, 2006)
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Yoder & Liberman, 2010StantorChapmanet al, 2008; Stante@hapman & Snell,
2011; StantorChapman et al, 2012T.his was weakened for those thatl not blind
their raterslowlin et al, 2007; Walberg & Cig-Unkefer, 2010; Fujiki et aR013).

Results

Positive outcomes fdhe participantgould be seen withithe majority ofthe studies in
this review Within the RCTO$ésepositive outcomescludedsignificant increases in
initiation of communication and use of €8 p<.05, Howlin et al, 2007) significant
and large increases joint attention, use of PECS within different contexts.Q01,
d=1.0, Yoder & Lieberman, 2010),significant improvementsin parent rated
conversational quality and functional pragmatic and social comntigricakills
following the SCIP programmép<0.01, Adams et al, 2012) and significant and
moderate increase in frequency of (px.036, &0.44,Kaale et al 2012).Howlin et al
(2007) am Adams et #s(2012) lack of reporting effect sizes decreases our

understanding of the impact tbfe intervention onto the skills measured.

Within the SCEDOs visuahalysisof the graphs showethodest increasein peer
directed requestdased on preefined signifiance criteria(StantorChapman et al,
2008), whilst Walberg and Craiynkefer (2010) foundncreasedcengagement in peer
talk and interactive playand Fujiki et al (2013) showed increases in validating
comments. Mderate increases withreciprocal converdmns in different contextand
communicationinitiation were shownpased on percentage of roverlapping datéy
StantonChapman andnell (2011) and StantofChapman et al (2012). Walberg and
CraigUnkefer (2010) and Fujiki et alOs (20183k of use of explicit criteria to
calculate effect size, such as KratochwillalDs (2010)imits our undestandingof the
impact of the intervention onto the skills measuredBaxendale et alOs O(3)
exploratory study suggested increasemitiation and respons@cademic attainments

and selHesteem (Baxendale et al, 2013)

Factors which were associated with positive increadeswvn within the studies
included that effects wermore evident for those who entered the intervention with
relatively low and stable ra$ of the focus sociacommunicationskills (Stanton
Chapman et al, 2008) arkdose that made thgreatest increases appeared to maintain

this level after the intervention had been withdrd®axendale et al, 2013).
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Table 3 evaluatesthe research articles within the SLR in line with GoughOs (2007)
Weight of Evidenceas detailed ifsection 2.5 In-Depth Review

Study Weight of Weight of Weight of Weight of
Evidence A Evidence B Evidence C Evidence D

Howlin et al Medium Medium Medium Medium

(2007)

Stanton-Chapman Medium High High High

et al

(2008)

Walberg & Medium High Low Medium

Craig-Unkefer

(2010)

Yoder & Medium Medium Low Medium

Lieberman (2010)

Stanton-Chapma Medium High High High

& Snell

(2011)

Adams et al Low Medium Low Low

(2012)

Kaale et al (2012) Medium Medium Medium Medium

Stanton- Medium High High High

Chapman et al

(2012)

Baxendale et al Low Low Low Low

(2013)

Fujiki et al Medium Medium Medium Medium

(2013)

Table 3: Evaluation of studies included in the systematic review, in line with Gough's
(2007) '‘Weight of Evidence'

Table3 indicatesthat the majority of the studies that were evaluatesdided anedium
Oweighof evidenceO. The SCED designs gave the highest weig¥itlehce(Stanton
Chapman et al, 2008; StamtChapman & Snell2011; Stantof€Chapman et al, 2012)
due to theimppropriateness of the research desigihe current study@s/iew question
andtarget populationThose offering thédowest weight of evidenceere Adams et al
(2012) and Baxendale et @013)due to limitations in the rigour of their designs and

their outcomes being less applicable to the review question.
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2.5.9. Potential biases in the review process
Gough (2007) outlines that all research is in a sense biased by its assumptions and
methodsbut researchsing explicit rigarous methodsttempts to minimis bias This
can makehiddenbias explicit and thus provides basis for assessing the quality and
relevance of research findings. TBeR employed GoughQOs (2007) stages of review in
order b follow this requirement and reduce the risk of bias. Higgins and Green (2011)
also outling that in order to reduce bias withih.Bs protocol should be set out firstly
as to search strategies, inclusion and exclusion criteria, rather than changing the
protocol to fit with the findings. Having the framework set bytGough (2007) also

aided areduction in bias.

This review also attempted to be open to differing methodologies and designs used
within studies exploring social communication interventionrder to not become
overdependent on quantitative data and experimental designs was a concern of
Andrews (2005). The use of the Weight of Evidence framework (Gough, 2007) ensured
that each study was judged in the same way and overall weight tothardssearch
question was assessed. This could have been enhanced by having two reviewers at the
different stages of the review process (i.e. paper selection & paper critique) so that
independent judgments could be made and discussed, creating an thanohjective

review of the studies.

2.5.10.Conclusionsand implications onto the current research projectof
the systematic review
Overall the research within thisLR indicates a positive impact that varying social
commurication programmes can have childrenOs social communication skills. A
range of studies, employing different designs and methodolbmgjkkghted the broad
impact these interventions can havVéis range of designsupports and enhancesr

understanding of the revieguestion

The SLRindicatesthat research in the area of soct@mmunicationinterventions
requires robusresearch designgvhilst RCT designs add understanding to this area, the
SCEDDsppear to be more approprigigenthe heterogeneousature of thgopulation
which the interventionsaim to target. The strength of the studies are extended with
treatmentfidelity checks and use of blind intesiters of commuicaion observations.

The use of videoing of the observations also appears to begimefen order to
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enhanceaccuracy of the coding of the targeted sKilhe majority of the studiefiled

to explore the generalisation and maintenancethef social comnmication skills,
reducing the quality of evidence they provide to the review questiony & the
studies disussedack of follow up and exploratory data due to accessibility difficulties
and research pressures. This type of data would provide additional and pertinent
information to explore how effective an approach caouss a sustained period of time

and indifferent contextsThe information highlighted by this SLR wilbe considered

and used to inform the design and methodology ottimeentresearctproject Before

this can be done it is important to lookthe specific research exploring the Légo
Thergy interventionto see whahas been done aritbw the currentresearch project

might expand and contribute to this area.
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2.6.Lego” Therapy and current evidence base
An approach that aims to reduce some of the criticisms of the social skills programmes
outlined within the literature revievis Lego” Therapy. This is a Ochildd and pee
based intervention that utiés the natural interest in construction play on the pf
children with autistic disorders to elicit a willingness to collaborate and interact while
engaging in this activityQ ¢Goff et al, 2010, pg222). Daniel LeGoff (2004),a US
Psychologist developed theapproach after observing two of his clientehwASD
interacting positively togethahrough the medium dfego™. The approacinas been
shown to promote social communication skills, including joint attention, conflict
resolution, verbal and neverbal communication and collaboratidreGoff, 2004). t is
also suggested to build motivation for children to initiate and prolong social interactions
(LeGoff, 2004). LeGoff et al (2010) highlights that originally the approach was
intended just for children with ASD, however, as it has evolved it has beed fole
suitable for many other children with social development and communication

difficulties.

The approach aims to be more naturalistic than other social skills programmes, due to
its use of natural play equipment aatallity to beimplemented withirthe school setting
(Andras, 2012). Delprato (2001) propose that using naturalisticoagmpes should
improve generaletion of skills due to learning occurring in rekifle situations.
Attwood (1998) further adds that the use of natural interest shwaidote learning

further aschildren should be more motivated to participate.

A limited number of studies have been implemented to evaluate the effectiveness of
Lego” Therapy. When initially developng this research projecthe researcher
contacted Daniel LeGoff (to be discussed further isection 3.5.7 Stakeholders,
Stakeholder requirements: DaniekGoff Lego”™ Therapy developgr Within these
discussion$e highlighted researcpapers thalhad been publishetd dateand indicated

that an officialtraining manual of th&éego™ Therapyinterventionwas to be published

in July 2014 eGoff, Gomez De La Cuest&rauss &BaronCohen 2014, in press).
Further discussions were also held with a Masters student, Miranda Awti@a$ad

recently completed melissertatiorand received publication in 2012.

Due to the potential bias of using the creator as a source of advice regardiegdhe

Therapyliterature, as it may have guided the researcher to only research which showed
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an effect, it was deemed nssary to conduct a structured and systematic search of the
literature. To ensure all thecurrent publishedresearch was gathered thesearcher
conducted further database searchsisg the search term OLeg@herapyGwithin
Psychinfo, ASSIA, Wiley) A total of four researctpapers relating to Ledo Therapy
evaluationswere gathered from the searches and discussiatisied above.This
research wi now be discussed in terms of generalcharacteristicstesearch designs,

procedurainformation, atcome measuresd esults

General characteristics of Lego Therapy studies
Of the four studies developedhe two initial studies were based within the USA and
conducted by the interventions creatioeGoff, 2004;LeGoff & Sherman, 2006).ater
studieswere basedvithin the UK (OwensGranader, Humphrey &aronCohen 2008
Andras 2012) It is unclear how much thereatorOisvestment in the intervention might
have impacted upon tlearlierresearchThis potential bias is eradiea within the UK
based studies due to them beimglependentlydeveloped. All the studies targeted
children with a formal diagnosis of autism, with a primary need of social
communication difficulties. Thesample populatiors usedwithin the studies were
primary aged children, excepheGoffOg2004) study whoseparticipans ranged from
six to sixteen years oldThe sample sizanvolved in each study varied from eight
(Andras, 2012) to sixtyl eGoff & Sherman, 2006).

All the studies evaluated outcomes of thego"™ Therapy interventiorronductedn a
clinic setting, except foAndragd(2012) study which an within the school context.
Interventionlength ranged fronten (Andras 2012), eighteen(Owens et al2008) and
twenty-four (LeGoff, 2004) weekso thirty-six months(LeGoff & Sherman2006).

Research esigns

The designs varied within eashtudy LeGoff (2004)employed awaiting list control
design This is regarded as a strong reseatekign as alparticipantsreceived the
intervention, but at differerttmes. This accounts for maturation and history effects, as
well as controllingfor any otherconfounding variablesin contrast, LeGoff and
Sherman (2006Jused a thirty-six month pre and post treatment series design to
explore thelongitudinal impact ofLego”™ Therapy.The use of a comparisogroup
strengthens this design agithance the ability to suggesie interventionimpacted on

the participans performanceOwenset al (2008) employed a randomidscontrol trial to
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compare he impact ofLego” Therapy andhe Social Use of Language Programme
(SULP, Rinaldi, 2004)They also had a contrgroupthat enhancethe overallrigour
to their design and ability to advocatbat any changesobservedwere due b the
intervention. Andras (2012) used a smadicale withingroups designto explore
communication outcomes for eighparticipantsfollowing Lego™ Therapy Although
the designs ppear robustthe heterogeneity of the population evaluated make
comparisons across grougsrly limited andthereforeweakens the overall strength of

the designs.

Procedural information
All the studiegjave broadeasons for inclusion of thegmarticipants predominantlythe
participants had to have a diagnosis of autism. The detail of ititervention
implementation varied, with Owens et al (2008) and An(28%2)providingvery clear
andthoroughdetail This helpsto enhance the reliability of tke studes and supports
replication The studies, however, varied in terms of these oftreament integrity
checks. These checks strengthen the reliability of the independent variable (the
intervention) implementatiobut wereonly evident in theAndras (2012study.Owens
et al (2008kexplicitly statea lack of treatmentidelity measures their studyand detail
how this limits their ability toknow whether the intefentions were carried out
correctly This mean®©wens et al (200&)annot be certain whether any gains seen after
intervention were a result of the intervention ather chages that occurred in the
intervention or childrenOs environmemGoff (2004)andLeGoff and Sherman (2006)
do not give detad of treatment integrity checksiowever sessions were ran the
creatorwithin bothstudies, whichmay haveenhancedhe relidility and consistencgf
interventionimplementationand the overall fidelity of the approacihhis however
createsa potentiathreat of facilitatombias due to the creat8rinvestment into the study
and potential impact upathe delivery qualitywhich may influenceany changes that

occurred.

Outcome measures
Outcome measures varied feach studyPre and post measures were used for three of
the four studieslieGoff, 2004;LeGoff & Sherman, 2006; Owens et al, 2008¢Goff
(2004) LeGoff and Sherman (2006and Qvens et al (2008all employed the Social
Interaction subscale of the Gilliam Autism Rating Scale (GARSGIilliam, 1999.
Further standardised assessment to@se used byeGoff and Sherman (20063uch
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as the Vineland Adaptive Batior Scales (VABS: Sparrow et al., 1984) and Wechsler
Intelligence Scale for Childré&third Edition (WIS@II: Wechsler, 1991) whilst
Owens et al (2008)sed theVABS (Sparrow et al, 1984). These measures supported
understanding of grent views of the pacipant's agptive behaviours, socialsion,
communication and maladaptivoehavior (VABS: Sparrow et,al984) and their social
interaction (GARSSI, Gilliam, 1995).

Three of the fourstudiesused observations as a central measure opdntcipansO

social commauication developmen{LeGoff, 2004; Owens et al, 2008; Andras, 2012).
LeGoffd (2004) observations focused on therticipantOSocial Competenéeskill
developmentwithin unstructured periods at school through frequency counselbf
initiated social contact andluration of the social interactioat pree and post
intervention.Owens et &D$2008)observations wertaken immediately before ¢hstart

of interventionandafter the intervention. Frequency of selitiated social contact with

peers and the duration of social interactions with peers were measured to gain an overall
indication of social functioning. Andras (201@) the other handsed observations as

their ©le outcome measure. These weoaducted irthe playground for 10 minutes on

six occasions during th&tudy;at the start and end of an initial ten week control period
with no intervention, at the start and endesf weeks of ego” Therapy and at the sta

and end of a further ten weeks with no intervention to assess maintenance over time.
Frequency of social interaction, verbal, touch and copying were recorded and presented
as mean scores for all thparticipants None of the studiesemployed video
obsewations, whichreduces theeliability of the measureas they are threatened by
observational bias, discussed witt8ection 3.6.4.2. Measuring dependent variable 1&

2: Social communication observations (repeated measukés), interrater agreement

was only gathered byLeGoff (2004, which reduces threats teeliability including
observer drift and expectancy effects, discussed furth8eation 3.7.4.1 Validity and
reliability of structured observationThe lack of interating within Owens et alOs
(2008) and AndrasO (2012) studtesreforelimits the reliability of their observational

* Social Competence: defined as O(1) initiation of social contact with peers, reflective of
social interest and motivation for social contact; (2) duration of social interaction, which
reflects the development of communicatiand play skills; and (3) decreases in autistic
aloofness and rigidity, with development of sg®ropriate social and play behaviors
(LeGoff, 2004, pg. 562)
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measuresNone of the rars were blind, which further limits the reliability of the

measuraised as observer bias may impact on the codingpaimunication

Results
All the studies proposed positive effects of the Legbherapyinterventionon the
participantOmeasured sociatommunicationskills. LeGoffOs (20043tudy indicated
positive gains in the childrenOs social competert@paftertwelveweeks of Lego
Therapy andsustained and even larger aftarenty-four weeks. The controgroupsO
scores remainedroundthe same level, pre and post, suggesting the social competence
gains were due to the LegdTherapyintervention LeGoff and Shermai£2006 study
suggested positive effects upon sociallaptive behaviours and a reduction in socially
inappropriate behavioufsr all theparticipantdLego” Therapy and matched contrpls

p<.001) over athreeyear treatmentperiod but that those on théegd Therapy

interventionmade greater gair{p<.001)

Owens et al (20083uggested thdtego™ Therapy was more effective in decreasing
rigidity of childrenOs interaction and increasing social interaciisropposed to the
SULP intervention(p<.05). Moreover, Owens et al (2008) linked these benefits to
Lego” TherapyOs more naturalistic collaborative play approdoiwever, drect
observations were ntdkenfor the control group which limits their ability to state that
the small increases in duratiaf social interactions &re due to the Lego Therapy
intervention In addition, AndragD(2012) observations showeplositive impacts upon
the participantOs social interactioncreases were shown in the means of the
participantOserbal communicationand engagement inrganied ganes Decreases
were shown in their use of touch and copying, which Andras (20123dittk the
participantOs becomirigss reliah on these skills due to their increasing ability to
verbally interact with their peerddowever this studyOsole use ofpre, post and
delayed observation measures somewhat limits the strength of the ddsigs.
questionable Wethergrouping andeportingthe mean values for thmarticipants@as
the mostappropriateway of disseminating the fimgs. More rigourous repeated
measures using aC&ED may have addednore strength to thislesign andthus its

findings, as shown in the SLR studies.

Table4 evaluateshe Legé Therapy research in line with GoughOs (2007ighiVef

Evidence, according to the SLR review question.
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Study Weight of Weight of Weight of Weight of
Evidence A Evidence B Evidence C Evidence D

LeGoff Low Medium Medium Medium

(2004)

LeGoff & Low Medium Medium Medium

Sherman

(2006)

Owens et al Low Medium Medium Medium

(2008)

Andras Low Low Medium Low

(2012)

Table 4. Evaluation of the Legd Therapy studies, in line with Gough's (2007) '‘Weight of
Evidence'

Table 4 indicates that the majority of the papers provided a medium Oweight of
evidenceO, due their appropriateness of the research desigrf@ngof the evidace
explored. As discussadlithin the SLR the use ofjyroupdesigns have been queston

for their appropriatenes¢o the heterogeneougpopulation of children with social
communication difficultiesinder explorationhoweverthese g considered to bstrong
research designs when applied to large numbeaudicipants(Robson, 2011)The
methodological quality anohtegrity of all the research considered wswsredlow due

to them lacking video observatiorss well as theivariability in use oftreatment
fidelity checks, interating and blindrating which were shown in the SLR as
strengthening the reliability and validity of a studyOs deigs review of the_ego™
Therapy research gives support for the need to extend understanding of the
effectiveness of thiterventionas itis growing in its application in the researcherOs
local authority and nationallyEmploying some of the rigour highlightedvithin
strongermethodobgical designs, as discussed in the SLRLégo~ Therapyresearch

may enhance thienowledgebase fotthis specificsocial commaicationintervention
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2.7.An introduction to this study
2.7.1. Conclusions from the literature and the unique contribution of this
reserch

The literature clearly highlights the importance of socaahmunication for all children
and particularly those with social communication difficulties, such as autism (Owens et
al 2008). This appears to be more evident as expatiati@® increasingn schools to
support the inclusion of children widocial communicationlifficulties and ensure that
they are receiving appropriate and evidence based gmoges to achieve Obest
outcomesQAET, 2012a AET, 201d). Success of these approaches may bedirto
the childOs development of social communication skills, which raise their social
competency $tantonChapmaret al 2012 Odomet al 2008, as well as their sense of
school belongingHart, 201). The literature suggests a child whaalsdle toinitiate a
conversation with a peer, respond appropriately to ipg&tions or responses arae
able to take turns isnore likely to be socially accepted and chosen as preferred
communicatiorpartners (Black, 1992; Black Eazen, 1990; Craig &allaghe, 1986;
Gertneret al 1994).Thus highlighting the need for interventions that can develop the
social independence and confidence of children with social communication needs as

well as their sense of school belonging.

Lego” Therapy is a naturalistic pppach which is beginning to be used across schools
as part of thisnclusive movement (AET, 2012a), howevesr évidence base is limited
and could be enhanced by further tgmus research which is suitable for the population
it is targetedtowards The arrentresearchthereforeaims to enhance the knowledge
base of the effectiveness lbégo™ Therapy within the school contelsy employing a
design thatis most suieéd to the client group it is aiming to SuppoA. systematic
exploration of the literatureas highlighted key features of research within the area of
social communication intervention, includimggo™ Therapy The review found that
research in this area often explored outcomes from the intervention, hothever
researclwaslimited in exploringthe generalisation and maintenance ofahteomesit

also highlighted methodological considerations that enhance the reliability and validity
of this type of research, such as using video observation, gaining blineraitger
reliability and employing @itable designs, such as SCEDs, due to it being more fitting

to the population of children these interventions target.
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The general literature review, SLR and Lég®herapy literature review all highlight
the need to develop our understanding of the LeJderapy intervention and its
effectiveness. The researcher feels it is important to learn from past practice developed
within the general area of social communication intervention evaluations and use this to
extend our understanding of the effectivendsthe Legé Therapy intervention. This

informed the premise of the current study and development of key research questions.

2.7.2. Main research questiors
From the exploration of the literature, the following research questions are intended to

be addressed;
Principal Research Question:

DoeslLego”™ Therapy have raeffect upon the social confidence and independence of

primary-aged children with social communication difficulties?
Subsidiary Research Questions:

a) DoesLego” Therapy have aaffect upon the socialonfidence and independence of
primary-aged children with social communication difficulties maintafter the

intervention enda

b) DoesLego™ Therapy have a positive impact on parent and teacher perceptions of the
generalisation (across home/schoolisgs) of social confidence and independence of

primary-aged children with social communication difficulties?

c) DoesLego” Therapy have raeffect uponthe primary-aged children with social

communication difficlties seltreported sense of social belonging?
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3. CHAPTER 3-METHODOLOGY

3.1.Introduction to Chapter 3

The following chapter outlines the methodology and design efsthdy. It aims to
provide a clear accountas well as theationale behind the methodological decisions
made and the procedures used in answering the cbsgaestions. A broad focus is
initially placed uporthe concept ofReal Worldresearch and need for evidence based
practice in educational settingsThe philosophical considerations that underpin the
research and th&tance that was adoptadd its impact upon the practical undertakings
within the researclare then consideredit then explore the varying researctiesigns
and methods thatould have been agtedand presestthe rationale for the chosen
procedures. Detail of the intervention and the measures em@ogeidcussed in terms
of their reliablity and validity. Comment is thenrmade o the integral ethical

considerations that were made throughbatresearch process.

3.2.Real world research
Mertens (2005) claims that the purposieresearch within the OReal WorldO is to
Ounderstand, describe, predict or control an educational or psychological phenomenon
or to empower individuals in such contex(®@. 2) This is through a process of
systematic inquiry in which data is collected, analysed and interpreted (Mertens, 2005).
Cohen, Manion and Morrison (2011) describe how such research is a means in which
people can aim to discover OtruthO and make eertbeir experiences and the
environment around them, through it being systematic and controlled; empirical (based
on experience, observation or experiment) aself-correcting (methodological
considerations try to protetite researcher from making errors or identifying incorrect
results).Real World researclaims to base st findings within the real context of a
phenanena in order to avoid generahig findings which have been developed in a
laboratory and may not be agpdicable within the context (Robson, 2011). This
systematic inquiryin researchhas been summaed by Carter and Littl¢2007). See

Figure3 below.
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Figure 3: The simple relationship betweenepistemology, methodology & method (Carter
& Little, 2007)

Within Carter andLittleOsZ007) model it suggests that when conducting research the
researcher must approach this framepistemologial stance This will then inform

their views of methodological considerations and how to approach the phenomena
under considerationThis in turn guides theiselectionof method, data collection and
analysis procedures leading to understanding or OleupeO of the area under
exploration. How thisesearcHollows thismodelof systematic inquiry will be detailed

within this coming section.
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3.3.Need forevidence based practice within @alworld Ceducational settings
Before the epistemogical stance of thestudy canbe explored it is important to
understand théReal Worldcontext in which te currentstudytook place.Fox (2002)
highlights that a political push favidencebasedpractice in the past decadan be
seenin order to improve service and prsion for all. Morespecifically, within the EP
profession, itsrole in investigating what works within scheoand for whom is
advocated greatly (Stobier & Waas, 200)e overall aim of theurrentstudy was for

the opportunity to contribute tbeevidence based practice in educational settings.

A hierarchy of the quality of evidender studies inevidencebasedpracticehas been
developed (Roth & Fonagy, 199a)ithin this hierarchy, randonesl controlled trials

are triumphedas the mostreliable andvalid. Whilst asestudies cohort studies ah
expert consensus opinion aeen ashe leasfavoured(Scott, Shaw &oughin, 2001)

The appropriatenessf this hierarchy for educational research has been questioned due
to it being more applicable to é@ffcy studies that answer OCan it work?O questions
which are often conducted in controlledivironmentsin order to gain control over
additional factors (Frederickson, 2002). Wherploring the effectiveness of an
approach or interventioin a specific cotext, ODoes it workRjuestions might be more
appropriate and applicable to the real world context of the environ(fesderickson,
2002) Therefore, Frederickson (2002) argues that the type of research question should

inform the design of the studiesther than following the research hierarchy.

To understan@videncebasedpractice within the real world context of a school system,
Taylor and Burden (2000) highlight the need to consider the context and circumstances
within it, due to its impact upon thatervention and potential outcomes. Thus adding
further to the notion of the need for different perspectives, reseprestions and

designs within EP researah gainreliable and validinderstandingf a phenomenan
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3.4. Paradigms within psychological andeducational research
Mertens (2005describes how Oresearchers should be aware of their basic beliefs, their
view of the world (i.e. their functional paradigm) and the way these influence their
approach to researclffly. 39) This will impact on the type ofesearchquestions
developed which in turmforms the design othe study. This is explained further in
Sections 3.Real World Researchnd 3.3 Need for Evidence Based Practice in Real
World Educational SettingsThere are various patgms within pgchology and

education research

Each paradigm adway of looking at the worldQuislerpinned by three key questions:
- anOntological questionDOwhat is the nature of reality?O
- an Epistemological question® Qvhat is the nature of knowledge and the
relationship between the knowand the woulebe known®
- a Methodological questionb Ghow can the knower go about obtaining the
desied knowledge and understanding?0O
(Lincoln & Guba, 2000as cited in Merten2005, pg. 3

The central paradigms within psychological and educational research will now be

explored in relation to #se key questions.

3.4.1. The dominant paradigms in psychology and education
Within psychological and educatian research two dominanparadigms exist;
constructivism(which suggestknowledge is personand subjective) and positivism
(which suggestknowledge exists in one objective form) (Cohen et al 2011). Criticisms
of positivism have lead to the development of gustitivist views This holds ontdhe
positivist view of knowledge buwcknowledgeshe biase#n research and seeks ways to
reduce tleseto establish reliability and validitgf findings(Robson, 2011).

Table5 outlines the ontology, egiemology and methodudy for these two dominant

paradigms.
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Basic Beliefs

Positivism/

Postpositivism

Constructivist

Ontology (nature of

reality)

One reality; knowable within

probability

Multiple, socially constructed

realities

Epistemology(nature

of knowledge;

Objectivity is important; the

researcher manipulates and

Interactive link between

researcher and participants;

relation between observes in a dispassionate,| values are made explicit; creatg

knower and woulébe objective manner findings
known)
Methodology Quantitative (primarily) Qualitative (primarily);

(approach to interventionist; hermeneutical; dialectical,

systematic inquiry) decontextualized contextual factors are da#bed

Table 5: Basic keliefs associated withinmajor paradigms (adapted from Mertens, 2005,
pg. 9)

Positivism
The Positivist paradignibelieves that an objective knowledge can be developed through
direct experience and observati@Robson 2011) It sees the researcherOs role as
discovering this reality by finding causal explanations for a phenomena (Mertens,
2005). This paradigm has been widelgriticised due to it suggesting research
exploration is Ovalue free® and the notionetrey observer will observe the same
(Robson, 2011).

Constructivism
In contrast to the positivist paradigm the constructivist paradigm suggests that no
objective reality exists, instead proposing a social construction of reality occurs
(Mertens, 2005)Due to this, constructivists do not usuallyglewith a theory (as with
positivists) and instead “"generate or inductively develop a theory or pattern of
meanings" (Creswell, 2003, p.9). focus upon theparticipantsQviews of the
phenomena being exploresl often sought in order to explore potential varying social

constructions.

Post positivism
Due to the criticisms of the positivist paradigiiter World War 11 it became replaced

by post positivism(Mertens, 2005).This still maintains a commitment to seeking
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objectivity of the truth whilst also acknowledging thlaeé hypotheses, knowledge and
values of the researchand otherswill influence how thephenomenon i®bserved
(Robson, 2011)It holds onto a scientific approach through starting with a theory,
testing this anddependingupaon the data colleet, the theory is either supported or
negated (Robson, 2011j.believes objectivity can be enhanced through defining and
following rigourous procedures, leading to the development of an imperfect truth which
will be increasingly more ligly as other studies support the developed {Mdertens,
2005, Robson, 2011)Khun (1962) suggest that theories can only béeld as
provisional and newunderstandingmay be brough which challengesan existing
theoreticalframework. A further perspective othis paradigm aligns itself somaat
closer to constructivispin thatit suggests thaDwhat might be the truth for one person
or cultural grop may not be the OtruthO for ano®@OLeary, 2004g. 6). Thus
adding to the need for triangulation of data in order to support a reséarahiity to

gain an objective truth.

3.4.2. The rationale for the philosophical basis of this study
As discussed, the oradl aim of this studyvas to add t@vidence based practice within
the real world educational context. Particlylaevaluating the impacof the Lego”
therapy intervention orchildren with social communication difficulties in primary
schools.Due to thisfocus on establishg a cause and effect relationship in this area it
appeared logical to adopt an epistemologis&@nce thatdeems knowledgdo be
objective, tangible and measurable through an application of a rigorous scientific
method(Cohen et al, 201). Whilst also being aware of the Oreal worldO aspects of the
research and the need fanderstanding and consideration of potential biases and
extraneous variables which might impact upon the internal and external validity
reliability of the resealt. These considerations lede researcher to adopt a post

positivist standpointor this study.
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3.5. Methodological considerationsand designs
The dominantparadigmshistorical allegianceswith methodologicaldesigns were
shown inTable5. However, arexplorationof different types of designs was needed in
order to ensure the most appropriate design for the purpose and epistemological stance
of the study was employedhis section will broadly focus on the dominant research
designs and provide rationale for the chodesignfor the study, linking to the real

world contextand purposef the study.

3.5.1. Fixed andflexible designs

Robson (2011)escribed two key types of research designs, fixed and flexible.

Fixed designs ardriven by a theory, which informéé variables to be measurdmw

they will be measured and analyg&bbson, 2011)It aligns itself with realist views,
suggesting thaif this set out procedure delivers the expected relationships then
evidence builds supporting the link between the theoretical mechaiiscthgheir
operation within the study. If a relationship cannot be seen thenrmat#@ranisms that
have not been expled would be said to be in operatiowithin this overall design
approachesre said to bexperimentgl where the researcher manipulates a variable
(independentvariable and measure any change in another varjgapl@ependent
variable) or norexperimendl, in which no manipulation of varialdeoccur(Robson,
2011).This design presents a clear link between research and theory, however itOs focus
on controlling extraneous variables and seeking a causal relationslipdmasriticised

for limiting its ability to capture the complexities and subtleties of human bealravio
(Robson, 2011).

Flexible designs, in contrast, have an evolving design which sees the Oressarcher
instrumen® and often places a focuspanticipant€views (Robson, 2011). This dgs

begins with an idea or problem that the researcher aims to understand, however it does
not seek to gain causaklationshipsbetween variables, instead relationships or
comparisons may evolve within tmesearch process through analgsusing multiple

levels of abstraction (Robson, 2011).

3.5.2. Designs for particular purposes
Robson (2011yescribes that within real world resegrphenomenon areften being

evaluated with the purpose of making a positivéerenceto those involved in the

44



study. A type of research desigoften used specifically within real world contexss

evaluationresearch.

3.5.2.1. Evaluation research
Robson (201} describesthe purposeof evaluationas assessingti® effects and
effectiveness of something, typically some innovatiatervention, policy, practice or
service@pg. 176) This type of research lends itself to fixed, flégibr multistrategy
designs. However, is arguedhat itis most applicable to realist approaches which are
theory driven andseek toanswer Ohow®@daOwhyQuestionsarounda programmes

effectiveness (Robson, 2011).

Two key types of evaluation research exist; process and outcome. Process evaluation
answerghowOor Owhat is going onO questions and so focuses upon processes that occu
within an intervention. Due to this it is more likely to fit well with a flexible design in
order to explore thenechanisms thasupport particular outcomes of a programme.
Outcomeevaluationis moreconcernedvith examining the consequences and outcomes

of anintervention Fixed designs arpreferencedvithin this frameworkas they support

the researcher in answeriggestions related to thielationshipbetween arntervention

andgoalsor outcomevariables Robson, 2011).

3.5.3. Application to the current research
This researchfocuses upon a specific interventionLego™ Therapy, andits
effectivenessand therefore adoptn outcomeevaluation research approach fixed
design strategyvas employediue to the pogpositivist stance of the research ahd
focus on outcome evaluatiorA fixed evaluation design therefore required the
identification of outcomevariablesand siitable methodgrior to data collection based

upon a thorough atysis of the literature.

Within Section 2, Literature Reviewnethodologies evaluatingego™ Therapy have
beenreviewed anctritiqued for theirlack of application to the real world context and
for their use of groumlesigns which may ignore the individual differences between
participantghat could influence the effects of timieervention(LeGoff, 2004;LeGoff &
Sherman, 20060wens et al, 2008 & Andras, 2012)he currentresearch aimedtb
address this by placing itself in theat world context in order todd to the evidence

based practe which is being advocated as essential to the EP role (Fox, 2002; Stobier
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& Waas, 2002). Within the hierarchy of the quality of evidemaedomisedcontrol
trials are supportedreatly, althagh Fredericksoii2002) negatetheir applicaility to
ODoes it work?O questigmiserent in evaluation studies for certain populations. An
alternative tadRCTOs thatllow for individual differences but maintains scientifigour,
adhering to flexible @d outcome research designs, are SCBBarner, Carr, Halle,
McGee,Odom, and Wolery2005) support the use of thidesignin investigatingthe

effectivenes®f an interventionand will now be disussed in detail.

3.5.4. Single Case Experimental Design (SCED)
Single-subject research derived from the work of Skinner (1974) and is seem as O
rigorous, scientific methodology used to define basic principles of behmasiaod
establish evidenebased practices(Horner et al 2005pg. 165) The push for
experimental control and scientific rigowithin SCEDOs arguabdyjves more weight to
the approach than traditional case studiésrner et al, 2006 Shavelson andowne
(2002) equate it to RCT designs for its ability to establish evidbasel practice but
at the individual levelReason and Morfidi (200Xurther highlight that the purpose of
SCEDs is to establish if an intervention is effective for an individual. It aims to explore
interventions at an individual level due to the criticisph$raditional group designs in
that they may not take into account importiators thamayimpact on the success of
an interventiorand their appropriateness for heterogeneous populgtdinser, 1997).
SCEDs aim to develop Omeaningful, reliable datahe level of the individualO
(Robson, 2011pg. 118) andaim to establish causal relationships betweependent
and independentariablesthroughusingrepeatedneasuresver time and across phases
(Kazdin, 2003).The participant is therefore seen tagir own @ontrolO whilsttheir
behaviour(dependent variabla} repeatedlymeaured throughout the proceasdthe
independent variable is manipulatedacross phases (baseline faterventior)
(Kratochwill et al,2010. Key characteristics of SCERspport inferencego be made

as to the effects of dntervention these are shown ifable6.
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Characteristic Definition Purpose

Continuous Observation on  multiple| To provide continuous data to support
assessment occasions over time prior f decisions as to whether an intervention ig
and during the period il effective (i.e. when a change is seen

which the intervention i§ between phases) & when to change phas

administered in the design
Baseline Assessment for a period of | To describe current performance and to
assessment time prior to implementation| predict what performance is likely in the
of theintervention immediate future
Stability of Stable performance is one it To permit projections gberformance to the

performance which there igelativelylittle | immediate future and to evaluate the imp
variability over time of a subsequent intervention. Highly

variable performance (large fluctuations)
and a trend (slope) during baseline that ig
the same direction as one hopes for with

intervention can intéere with the

evaluation
Use of different | Phases are periedf time To test whether performance continued ir
phases (several days weeks) the predicted patterinom a prior phase or

which a particulacondition | changed as the intervention or other
(baseline ointervention) is conditions were altered. Inferences about

implemented and data is the effects are drawn from the pattern of

collected data across phases

Table 6: Key characteristics of $ngle-case experimental design (adapted from Kazdin,
2003)

Kratochwill et al (2010)highlight that there are many variations of SCEDs. The
selection of the specific SCED is said to be informed by the research question(s) and
objectives(s) whilst also being aware of aspects of the imdiepé variable the
participant(s) setting(s) and dependent variables being explbnedvariations within
SCEDs impacts on theimternal validity and their ability toestablisha causal

relationship. SCED variations include;

AB design
In AB desigrs repeated measement of the target behaviour dei&en throughout the
baseline (A) and intervention (B) phases of experimentalibis has been celebrated
for its ability to show stability within the baseline phase, through its repeated

assessment of thBV, as opposed to standard pre and post measures.efnabing
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some attribution othange within the B phase to th@ervention(Barlow, Nock &
Hersen, 2009). Howevgi is also argued thahis attributionmust beOwith some major
reservation®(Barlow et al 2009, pg. 137). These resemations ncluded, thait relies
heavly on generating an accurate forecast (measure) of the bahawtbin phase A
andany changes in the B phase may have occurred as a natural coursieebfavieur
anyway(Risley & Wolf, 1972)

ABA/ABAB design
In ABA/ABAB design a treatment variable is introduced and then withdrgABA),
with a possible reintroduction later (ABAB). Thesms to increas¢he reliability and
validity of any causatelationshipseenbetweenthe variables (Barlow et al2009).
Unless thedependentariable wasto naturdly fluctuate in similar trendst is Omost
probablethat observed changes would be due to any influence other than the treatment
variable that is systematically changedBarlow & al, 2009, pg. 145). Barlow et al
(2009) add that replicating this desigvithin different subjects wouldtrengthen any
relationship seen in terms of the power and controlling forces of the intervention. The
main critique of this approach comes from déimaal standpoint, in that it leads to the

removal of a potentially effective intervention (Barlow & Hersen, 1973).

Multiple baseline design
Multiple baseline desigimtroduces thenterventionat different pontsin time (whilst
the baseline measures are takeslher acrosssubjectsor behaviours, aiming to
demonstrate the causalationshipbetween variables (Kazdin, 2003his takes away
the ethical dilerma in ABA/ABAB designs, however has practical implicationsthar
research process, such as requiring time to stagger the intervention implementation
(Kazdin, 2003).

3.5.5. The rationale for the design used in this study
Single caseexperimental designs (SCED) weselected for this study, due to it being
relevant for evaluating educational practices at an individual level (Horner et al, 2005).
Exploration ofLego”™ Therapy at an individual level waequired due to limitations of
past research and the heterogeneoapulation involved in the ntervention, as
discussed ir2.7 Introduction to this studylhe use of the participants as their own
control through the collection of baseline data and repeated measures throughout the

intervention supports valid data and ifleces to be made as to its impact (Kazdin,
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2003 Neuman & McCormick, 1995). This adds scientific dgdo the approach, as
opposed to case studies that provide insight by describing phenomena (Neuman &
McCormick, 1995). However, the focus at an individiezkel leads to criticisms of the
generality of its findings (Barlow et al, 2009). Tivill be discussed further iSection
3.7Issue of data quality: Validity & Reliability.

The ABA SCED design as chosen for this study. Although this approach has been
somewhat critcised from an ethical standpoint (Robson, 2011), removing a potentially
effective ntervention, the researcher belisubiscan bejustified asLego™ Therapyis
intended to be a sherm intensive intervention. 180, the researcher intendeal
ensure that the intervention could be available to the participants on completion of the
study, allowing anychild to continue to access it if it was shotenbe beneficialThis

was deemed more appropriate than other designs, such as the traditional AB design.
Although an AB designwould reduce the ethical dilemma of removing a potentially
effective intervention, it is difficult to draw conclusions that changes are entirelyod

the intervention and not other coincidental factors (Robson, 2011). Mibagkeline
designs across participants reduces the confounding Msri@ssociated with AB
designs andemoves the ethical issues involved with ABA desigiRebson, 2011)

however, due to the researchesal worldtime restrictions this option was ruled out.

3.5.6. Application of the design in this study
3.5.6.1. ABA Design
Kratochwill et al 2010 outlined design standards that aiaetended to guide
researchdB application of SCED his process is epicted inFigure4. How thisstudy
met the @signstandards wi be discussed. e &riteria for Demonstrating Evidence of
Relation between an IV &VO through visual analysis will be discussed further in

Section 4, Results
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Figure 4. Procedure for gpplying SCED standards: first evaluate design, then if applicable
evaluate evidence (Kratochwill et al, 2010)

The criteriafor designs thaéneet evidence standafdeveloped by Kratochwill et al
(2010 includes that
- the IV is systematically manipulated, in that the researcher determines when
and how conditions change
- the study includes at least three attempts to demamsaratintervention
effect at three different points in time or with three different phase
repetitions

- aphase must have a minimum of three data points

How this studyattempts to adhere to these standantidoe discussed below.

The length of phase A(baseline)
When planning phase A the researcher was aware of the importance of gathlerasg
three data pointsensuringmeasures were stabland from an ethical standpoint,
ensuring the baseline was not longer tharessary (Barlow &Hersen1984). Practical
restrictions, in terms of the researcherOs timescale and length of the school terms were
also considered. With this is mind baseline data was collected for three Werdise(

case}or four weeksfbr onecase.
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The length of phase B (intevention)

When planning phase Be researcher was aware of previous evaluatiotisedfego™
Therapy intervention, as well as the schodé@sibility of implementation and the
researcherOs time scale. Witpiaviousclinical trids treatment time rangefiom 18
weeks to 36 monthd.eGoff, 2004;LeGoff & Sherman, 2006; Owens et al, 20@8)d a
previous schootbasedevaluation wasfor 10 weeks(Andras, 2012) However in
practicaldiscussions with schootggarding the intervention lengthvitas agreed that
six week intervention period of Lego™ Therapywould be possible due to staffing
commitmentsand school holidaysThis may limit the overall impact théego™
Therapy could have for the participants, which will be considere®éntion 5

Discussion howe\er fittedwith the realistic demands upon schools.

The length of phase A (return to baseline)
When planning phase A (return to baselithe®) researcher was aware of the importance
of gatheing at least threelata points. With this is mind return to baseldata was

collected for three week$of threecases) antbur weeks (fothreecases).

3.5.6.2. Additional triangulation data
In additionto the SCED repeated measunebich were taken within phase A, B and
return to phase Aurther measures were taken to trianguthte data and gain views of
other stakeholders including parents and teachers, on tparticipants social
communication. The researcher recisgsthe potentialthreats to validity and reliability
of measures tit are taken OpreO (beforartezvention)OpostO (after the interventionO
and Odelayed posb@e month after thimterventior). Thesethreatswill be discussed in
Section3.7 Issue of data quality: Validity & ReliabilityKazdin, 2003) The data
collected at the three points in time, therefore, only aimed to provide further information

in respecto any changes shown within the repeated measures.

3.5.7. Stakeholders

In planning the research, the following stakeholders were considered:

The Unversity of Nottingham

" The Educational and Child Psychology SerlE€PS)in which the researcher

wasplacedon a bursargontractat the time of thestudy.

The Quality and Assurance Teaching Service which developed the intervention
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within the researchi®sdcal authority.
" The schoolghatparticipated in the study
" The researchdda trainee EP on placement and doctoral student
" The developer of theego™ Therapy intervention, Dani¢lkeGoff.
" The wider community of educational and psychologieakarch

During the planning phase of the research, careful discussion with the University of
Nottingham and theesearcher(Rsychology Servicavere made to ensuréhat the

research met expeti@ns set out by both parties.

Stakeholder requirements: The University of Nottingham
The University of NottinghamOs training has focused upon evaluations of interventions
to support the need for evideAoased practice in education. It has
historically participatedn The Development and Research Collaborativegeamme in
Educational Psychology that required thesis studies to take the form of intervention
based research that focusau outcomes for young peopl€his is not a necessity for

research now but héeen used to inforihe basis of this study.

Stakeholder requirements: The local authority
The ECPSwerekeen for the researcher to complete a piece of work that was relevant to
the service. The researchem@sllauthority became an active part of a national scheme
derived by the Atism EducationTrustto implement the National Autism Standards
(AET, 2012a) across schools. This aims to enstirat @ll children and young people
with autism should receive an education which enables them to reach their individual
potential to engage in society as agtigitizens (and that individuals, families and
professionals are informed, supported and equipped to enable this to be achieved)O
(AET, 2012b). As part of this the social communication interventiego™ Therapy,
was beginning to be advocated by the Qualnd Effectiveness Support Team (QEST)
within the authority Many primary schools within the authority were begignia be
trained and implementatie approach with thepupils To helpensure the researcherOs
ECPS weregpromoting evidencéased intervations this research was felt relevant to

the serviceand local authoritylevelopment.
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Stakeholder requirements: DanielLeGoff, Lego™ Therapy developer
Daniel LeGoff created the intervention Lego Therayy in 2004 and since it
development hatbeen building research inits effectivenessgsdiscussed irSection
2.6. Lego” Therapy and current evidence basé was therefore felt appropriate to
inform LeGoff of the intended research, so that he was aware of the researcherOs
intentionsandfor the researcher tensure they had all the ip-date information on the

intervention and previous research.

Stakeholders and time scale
The time frame for the research was determined by the researcher working to complete
a doctorate over three years. Tiesearch was undertaken during the second and third
year of study while the researcher was working for a local authority as a trainee EP. In
discussion with staff at the Psychology Service, it was agreed that the data collection
would be completed duringné summer terrof the researcherOs second year of study
Due to one of the schoolOs requirements, to be disdasspdata collection for one of

the schools was completed during the winter term.
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3.6. Specific Methods used
The next section will outlinghe specific methods and measures used in this study
whilst also considering the validity and reliability of thesearchand potentid ethical

issues

3.6.1. Selection of Schoaand Participants
Schoobk
Schools were selected amgproachedollowing consultation withEPOs within the
researchers &S. Itwas decided that thrggimary schoolknownto theresearcher
would be askeavhether they wouldvish to be a part ofhe research, through a letter
(see AppenditV) and follow up phone call. Two of the schoalyreedo take part in
the research projecA further school, selected opportunistically by another EP within

the researchers@PS was then asketb volunteer and agreed to take part.

Pupils
A purposive samling approach was used in whictparticipantswere identified and
selected in order to satisfy the specific needs of the study (Robson, P& urpose
of the research was not to make generalisations but to investigate the interaction
between the nternention under invdgation and the unique characteristick tbe
participants being studied
The participantsvere identified by the school 8gial Educational Needs &wdinator
(SENCo)who had been givespecific criteria for inclusion. Theriteriawerebased on
identified criteria developed in previous evaluatioesearchof Lego™ Therapy
(LeGoff, 2004;LeGoff & Sherman, 20060wens et al, 2008 & Andras, 2012)

Criteria for irclusion in this study were that the pupil must;

Be a pimary-aged childn full time mainstream education

Have social communication difficulties as a primary need, which may or
may not include a diagsis of ASD

Not be receiving other additional interventian focusing on social
communication needs at the time of the study

Havean interest in using galaying withLego™ .

An additional criteria for inclusion within this stugayas thathe participant was able to

participate in the intervention and staff were able to conduct weekly meal$utes.
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participant was unable toagicipate in the majority of the intervention or weekly
measures they would be excluded from the stAdiptal of 9 children were identified

across thachools, four in Key Stage 1 and fiveKey Stage 2.

Informed parental consent was sought throsghding a letter (AppendiX) detailing

the research and outline of what thego”™ Therapy sessions would entailThe
childrenOs consent to participate was then soAgbet paragraph was read to each
child by the school SENCarhe research activities veeexplained and they were asked

if they were happy to take part. At this stage, they were also informed that if for any
reason they changed their mind and decided they did not want to take part, they could
ask to stop at any point and tw®uld not be a problem. TheSENCoticked and dated

to indicate the child agreed, and the childveere asked tavrite their name on the

paper(see AppendiX/1). All childrencompleted the consent letter

Description of schools

All the primary schoolswere based within darge borough on the outskirts of a large
city in the North West of England.

School 1 a large primary school (274 pupils) within tbente of the town. This area
experiencessignificant high leved of sociceconomic disadantage. A majority of
pupils werefrom minority ethnic groups, with many speaking English as an additional

languageand with multiple home languages spoken.

School 2 a largeprimary (290 pupils) on the outskirts of the borough. This area
experiences moderate soesonomiclevels. A majority of pupilswere from White

British backgrounds with English as a first language.

School 3 an average sized primary (195 pupils) towardsatij@acent city. This area
experiencessignificant high levels of socieconomic disadvantagd majority of

pupils wae from White British backgrounds with English as a first language.

Description of participants
The participantswere nine pupils threefrom each school) ranging from Yeaneto
Year five, threefrom each school. There wesevenboys andtwo girls, three pupils

from Asian originand six pupils from White British. All spoke English as their first
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language althouglthree spoke additional languagesat home.All participantswere

selectedby the school SENCo using the guidance above to sufignt in identifying

pupils with difficulties in sociakcommunicationand as being likely to benefit from

participatingin Lego™ Therapy More details of theparticipantsare included in their

individual case studies irSection 4: ResultsTable 7 shows a summary of key

participant information.Pseudonyms have been given to maintain the participants

anonymity.
School | Child Gender | Year Ethnicity Age (at | SENCo ASD
group start of reported social | diagnosis
baseline | communication
phase) difficulties

1 1D M 2 British Asian | 7:6 ! ASD
Ali tendencies
2D M 2 British Asian | 7:4 ! ASD
Faisal tendencies
3D M 2 British Asian | 6:10 ! ASD
Taimoor tendencies

2 4- F 4 White British | 8:11 ! !
Chloe
5- M 4 White British | 8:6 ! !
William
6 - M 4 White British | 8:4 ! !
James

3 7- M 1 White British | 6:5 ! !
Mark
8D M 3 White British | 7:10 ! !
Tom
9- F 5 White British | 10:6 ! !
Carly

Table 7: Key patrticipant information

Three out of the nine participantietailed abovéSchool 3; Participants 7, 8 & Q)ere

excluded from analysis in this studys thé& datadid not meet the criteria for inclusion

set.This includedimitations in the quality and quantity of the weekly measures.
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3.6.2. Intervention
Lego® Therapy is a smaljroup social development programme designed
predominantly for children with ASLeGoff, 2004;LeGoff & Sherman, 20060wens
et al 2008 &Andras 2012). TheLego™ Therapy intervention consists of weekityrty-
minute sessions in which groups of three children are suegdo develop alL&go”
Club® in which theyollaboratively build Lego” sets A Lego” Club name is
developed, along with agreed rulesielp them buildhe sets. Each child is giverrae
of OEngineer® who reads the instructions, I@8Dppho gathers the bricks@BuilderO
who builds the model. Sessions are facilitated by a trained Teaching AsGigtaste
Appendix VIl for Training Slides)who supports the group to take ownership of the
builds, develop their own rules and language to describedpe” pieces. There are
three levels ol.ego™ Therapy, Level Zcollaborative buildingwas used within the
selected group§.he TA was trained by the researcher who had been on official training
ran by the @ST who haddeveloped théutism Standard within the local authority
(AET, 2012a.

3.6.3. Procedure
Initial phase

In the initial phase of the research the researghamt time in discussions with potential
stakeholderswithin the local authority whom she was on placement with. These
included theLead Psychologistc=CPS QEST and members othe Autism Education
Trust. Oncethe focus of the research updmego™ Therapy was establishedhe
researcher observed different sessionsegfo” Therapy within known pmary schools

in the areao gather practical understanding of the application of the apprddeh
researcher was also trained in the approach b@E®Twho haddevelopeda training

package based on the Autism Education Trust traioihgggo™ Therapy

Following this the researcher spent time engaging witential stakeholdersthe
schals, from which participantswere selected and consegained, as discussed

section3.6.1 Selection of School and Participants

In order to measure tltependentariable ofsocial canfidenceand indepenehceof the
participants video observations were gathered (discusBether in Section3.6.4
Measures Consent was gainefr the paritipantsand facilitating staff to be filmed

within the parentchild and schootonsent letterssg Appendix V, VI, 1V). Additional
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consent was also gained at this stagieere requiredfor incidental filming of pupils

and staff within the lassroom at the time of filmin@onsent for incidental filming was
required from an ethical perspective, due to observations being filmed within the
participantOs classroprierefore potentially leading to incidental filming ofher
pupils and staff whin the classroomThis was detailed within @onsentletter for
parents of pups (Appendix VIII) and teaching staffAppendix IX) in the same classes

as theparticipants

Once all the consent was gathetiegresearcher traikthe School SENCo araTA in
the use of the questionnaires and video observatioegeéed measurgs Due to
staffing availability withinSchooll and 3 the TAOs conducted trepeatedneasures,

whilst in School 2 the researcher conducted&peatedneasures

A customisatiorperiodfor the filmingthen occurred at various times over two weeks
in which theTA/researcher spent time in tparticipant€classroors holding the iPad
used to take the video observatiofitis aimed toreduce any impact being filmed

might have on t& childrenOs naturalistic behaviour.

Baseline phaset{vo - three weeks)
To begin this phaseach scho@ SENCoconductedthe pretest measures with the
participans, class teachsiand parerg Following this the trained TA/researcHiémed
the weekly vdeo observations using an iPadthin the participantsclassroom for
approximately threeveeks(>3 data pointspr until a stable baseliredf amount of social
communication attempts wefeund.
During this collection of baseline datae school SENCo and the TA wdrained inthe

Lego” Thempy intervention @e Appendix Vlifor training slideyfor each school

Intervention phase (six to eight weeks)

During this phase the@ideo observationsontinued to begatherecand theweekly thirty
minuteLego” Therapyinterventionwas introducedThis continued for a mimum of
six weeks in order to fit witin a normabkchoolhalf-term length.
The professional role of théacilitator of theinterventionvaried in each school as
follows;

" Schooll: TA

" School 2.SENCo
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" School 3:Two TAOs
None of the facitatorshad previously conductddego™ Therapy interventions.
The SENCo then employed the questionnaires (pestt measures) with the

participants, class teachers and parents.

Return to baselinephase (four week}

During the return to baselinphase the interventionas removedand theclassroom
observationsrépeated measufesontinueal to be takerby the TAresearcherAfter the
return to baseline phase tB&NCoconduced the questionnairesdglayed postests

with the participantsparents and teacher

Final phase
The researcheclosal the sessions with the TA and participants by thanking them for
their time and commitment to the project and by presenting the participant with a

reward cerficate.Debrief procedurethen bok placewith staff/parents (AppendiX).
A summary of the overall procedure can be founEigure5 belowand pecific details

of the procedure (dates & time frames) for each particiganiescribed irFigure 6

below.
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Initial Phase Final Phase

3 weeks 6 weeks 4 weeks
¥ Discussion with ¥ SENCo conducted pre [¥ Weekly repeated measures continue(¥ Intervention removed¥ Sessions closed, presentation
stakeholders (EPS, test measures with ¥  Weekly thirty minute_ego™ Therapy |¥ Weekly repeated child certificate
QEST, University) participants, class sessions began measures continued [¥ Debrief procedures with staff
¥ Researcher training i teachers and parents |¥ SENCo conducted pesést measures |¥ SENCo conducted and parents conducted
Lego” Therapyby ¥ Weekly repeated with participants, class teachers and delayed postest
QEST measures taken parentsafter the final intervetnion measures with
¥ Discussion with ¥ Researcher trained session participants, class
schools School SENCo & TA in the teachers and parents
consenbbtained Lego” Therapy after the final film
¥ Identification of interventon was made

participants

¥  Parent/child informed
consent gained

¥ Additional consent for
incidental filming of
staff & pupils
gathered

¥ Measures training for
SENCo & TA

¥ Customisation period
for Ipad in the
classroom

Figure 5: Summary of the procedure within this study



Figure 6: Summary of procedure per participant

61



3.6.4. Measures
Measures were required which tapped into the reseprestions that wererawn from
the literature seeSection2.7.2Research QuestiesnTheseresearch questigninformed
the epistemological stanaesdertakenwhich inturninformed the overall design and
selection of multiple ABA SCEB

Within this section thendependent andependenvariablesderived from thaesearch
questiors will firstly be outlined This will be followed by detail of each measure
associated with thespecific DV being assessedncluding rationale for their use,
reliability and validity. It will alsodiscussthe piloting phase that was undertaken prior
to the baseline data collection in which the observasdredulesvere adapted. fie
procedures undertaken by the researthensure measures were correcethd relably

implementedvill then be discussed

3.6.4.1. Study variables
For this study lie independent variable was thego™ Therapy intervention. The

dependent variabl®V) were:
I DV 1: The social cofidenceandindepenénceof the focus children

I DV 2: The maintenanceof the social confidence and independence of the

focus childafter the intervention ends

I DV 3: The perceivedgenerailsation (by parent & teachersdpf the social

confidence and independence of the focus d¢hilsthome and schools seiis

I DV 4: The focus childOs sense of schmbnging

3.6.4.2. Measuring dependentvariable 1 & 2: Sodal communication
observations (epeatedmeasures)
Horneret al(2005) highlight that DVOs within SCEDs are often obsenkaiaviours
that can be operationally defined, measured repeatedly and assessed for consistency
(gaining interobserver agreement). Thenhanceghe reliability and validity of the
measureObservations have bedriumphedfor their directness and ability to Oget at
Oreal life in the real worldO (Robson, 2@1216).
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Robson (2011)however,adds that they deome with some criticisms including the
potential for reactivity (the impact of an observer onto the situatidenaiservatioh
and observational biasexluding;
| selective attentiold the impact of the obsen@rinterests, experience and
expectations on what is attended to
I selective encodin® the impact of expectations upon what is observed and
how this is inerpreted and encoded
I selective memor the impact of time between observation and encoding

upon the accuracy and completeness of the observation

To reduce thempact of these criticisms the current stddijowed similar procedures
based orThunbergetal 0$2007) study thagxploredactivity based communicatidor
children with autism.This was by following the set procedures for coding of the
observations, as discussed in the following sedbeervation coding and pilotirgnd
detailed in AppendixIl.

Within the presenstudy theparticipantswere filmed on a veekly basis (using an Ipad)
for ten minutes whilst they were engaged in a grelbg@sed activity(involving 2/3
children)within their natural classroorfggoups The recordings were made bytleer a
trained TA or the researchatependingupon the schoolOs capacifiie observations
aimed to be as naturalistic as possilaled were takerwithin the participant®
classroomsduring a natural group task that the classrenengaged inBefore the
measure began, a custoatien period vas used, in which the TA or researcher spent
time within the participansO classroors with the Ipad. This aimedo reduce the

potential for reactivity to occur when the measuwrese introduce.

The weekly measures were taken throughout edctine Baseline,Interventionand
Return to Biseline phaseThis therefore enaldemeasurement of DV 1, as well as DV

2, once the intervention was removed and any maintenance of skill could be explored
within the Return to Baseline phagebservation logs were made which detailed the
lesson, activity engaged in and any extraneous \lasdlilness etcthat might have

impacedupon theparticipantOsngagement in the taskegs Appendi XI).
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Observation aoding and piloting
Within Thunberg et alOs (2007) study they piloRamski & SevcikOs (1996)
Communication Coding Schemand producedan expanded coding schenmand a
detailed manual with operational definitiond/ithin this the coder watched every
observation in its entirety and then looked at each participantOs contribution and coded
this within thedimensions of role in turtaking, node, communicative function, and
effectiveness (ability to make oneself understoo. ensure this measure was
appropriate within school based contexts and for the populasiedwithin the present
study the adapted coding scheme developed by Thunbald2§07) was pilotedT'he
pilot was not only to check theliability and validity ofthe observational measures but

alsoto evaluate any practical issues that might accur

The pilot took placen a different schochway from those involved in thmain study.
The measure was piloted onvaar 5 pupil with a formal diagnosis afitism andwho
had particular difficulties with sociailommunication The pilot school already ran a
Lego” Therapyclub thatthis pupil accessedConsentwas obtained prior to thgilot
from the participant, parents and all parents of the children within the classroom for
incidental filming of peerswithin the pilot, classroom based video observatiwase
taken bythe participantOsllocated TA and analysed using Thunberg et ¢0G7)
coding system. Based upon this pilot a numbead#ptationsvere made tensure it
was suitable for thpopuldion of the study This includedthe removalof someof the
codes due to them not meeting tieeds of the target populatidfor examplethe wse
of SpeecHGenerating Devices arithysical ManipulationA full list of the original and
revisedcoding scheme used within this study can be found in Appétitixor further
discussion of this measures validity and reliabilige Sectiom 3.7.4.1 Validity &

Reliability of structured observation

To increase the validity and relifity of the repeated measures, trianguladath was
sought. This strategy has besmpported by Robson (2011), although Kazdin (2003)
warns that data collected angie points within SCEDs (pre, post & delayed) have
numerous threats to theualidity and reliability andrequire careful reporting. The
measures setted aimed to exploreagent and teachererceptions bthe participantOs

social communication.
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3.6.4.3. Measuring dependent variable 3: The Social Competence
Inventory (SCI, Rydell et al, 1997 (pre, post, delayed)
The SCI measure was used with both parents and teachers of all the participants as &
pre, post and delayqubst test.This enabled understanding of the parent and teacher
perceptions of theparticipantOsocial commauication skills, before and after the
intervention This gave someainderstandingf the participantOsocial communication
both within the schoahnd home séhg and therefore allowed for some urstanding

of any effects of the interventiogeneraliation across these settings.

The SCI is a paper and pencil questionnaire designed to be completgualsntaor
adult who knows the child well in a classroomaogroup situationlt is intended for
children between 5 and 11 years of dgge AppendixXIll). It consists of 25 items,
exploring the perceived quality of the childOs social interactions with bothagmekers
aduls. Each statement, such as Ols withdrawn with pesrsided on a scale from (1)
Does not apply, to (5) Applies very wellach item is allocated a score of 1 (indicating
a weak presence of socially competent behaviour) and 5 (indicating @ gtemence of

socially competent behaviouljems 3, 5, 6, 8, 10 and 22 are reversed.

The scale has two subscales, -Booial Orientation (coperative behaviours, such as
empathy, helpfulness and handling conflict) and Social Initiative (behaviours that
indicate a willingness and ability to participate, such as suggesting activities and being a
leader in play).This scale has been standardized for children agk@d i the USA,

with a higher score indating more social initiativeThe authors have established test
retest reliability, validity including interater agreement arithasa ChronbachOs alpha

of 0.91 and 0.94which suggest the scale rmkigh degree of internal consistency.

3.6.4.4. Measuring dependent variable 4. The Belonging Scale
(Goodenow, 1993adapted byFrederickson, Simmonds Evans, &
Soulshy, 2007 (pre, post, delayed)
In order to exploreany impactLego” Therapycould have hadn the participantOs
sense okchool belonginga pre, post and delayegbost test measarwas employed.
The Belonging 8ale is an adapted version of the Psychological Sense of School

Membership Scaland is designed fouse with children as young as 8 years of age,
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including those with special educational ne@€rgderickson et al, 200 Tsee Appendix
XIV).

It assesss childrenOs sense of belonging in terms of if they feel accepted, included,
respected and supportadthin school It is a seHrated scale of 12 items. Children are
asked to rate statements such as Ol feel really happy etooyCson a thrgmint scale:

(1) ONo not true@) ONot sureO and (8§ trueO. Each item is scored, with a higher
score indicatinga more positive vievaf social inclusionSome items (3, 5, 8, 9 & 10)
have been phrased so that disagreement, ané ladogv item score indicates a stronger
sense of belonging. These items are revesatumber of positive tests for reliability

and validity have been carried, including high internal consistency reliability
(Chronbach Alpha o87).

These measures werdaken ly the School SENCo in eaclparticipantOschool,
following the instructionswritten within the questionnaire. The SENCo read the items
to each child and was asked to check the child@esrstandingby using the example in
the questionnaire) priootthe childOs completion of thguestionnaireThe SENCo

recorded the childOs responses.

3.6.5. Intervention and measureintegrity & fidelity
Intervention integrity
Dane and Schneider (199®yopose that progranmtegrity (the degree to which
specified procedures within an intervention are implemented) is an integral part of any
evaluation research. Without this, they add, any attributions of tBériypact upon the

measured DVOs will be weakened.

Within their research Dane and Schneidgf1998) highlight ways that studies can
promoteintegrity of a program or intervention. These included:

I following a training manual

I supervision and training dfieimplementer

I asystematic documentation of the program integrity

I documentaon of participant dosage €. attendancat sessions)

I dosage data used to determine subject eligibility for outcome analyses
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The present study aimed to follow thegeidelinesto enhance the programnmegrity

and ability to attribute changes in the B\®the I\ LeGoff et al (2014, in pregsare

due to publish an official training manualloégo™ Therapyin July 2014. Detail of the
interventionprocedureand trainingused within this studgan be seen iBection3.6.2.
Intervention In addition, asession logwas kept which detailed thparticipantOs
attendance, length of session, content (il@go”™ model built) and any extraneous
variables that might impact upon the participantOs engagement within the session (i.e.

illness)(see Appendix XY.

The training and session logs helped the researchenawitor and evaluatepscific
aspects ofthe programintegrity, as outlined byDane and Schneider (1998). This

included:

I Participant exposure the number,length and frequency withwhich the
programwas implemented
| Participant responsivenessdicators of theparticipan@ involvementand

enthusiasnin the session

Further proceduresvere usedincluding the researcher attending the initial Oset upO
Lego”™ Therapy session amat leastevery other segmn to observdreatmentfidelity

and evaluate the session using a checklist based dretftg¢ Therapy training (see
Appendix XVI). These procedures aimed to chéaither aspestof program integrity
outlined byDane and Schneider (1998¢luding:

I Adherencethe extent to which specified program components were
delivered ashown in the intervention training
I Quality of deliveryadditional factors to théelivery, includingimplementer

enthusiasm, preparedness and attitudes toward program

These tratment fidelity checks showed that the intervention was followed as detailed

within Section 3.6.2. Interventiam every occasion.

Measureintegrity
In order to enhance the integrity of the measures used, where possible, the repeated
measures wereonduced at the same time each weé&ke measures were taken ly

designated person within each school (TA/researcher) to support the consistency of the
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procedure The school SENCo in each school implemented the pre, post and delayed
measures with the teacheparticipantsand parents to support the catency of tle
procedure usedpecific detail of the measures integrity will be detailed wiseation

3.7Issue of data quality: Validity & Reliability
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3.7.1ssues of data quality validity and reliability

3.7.1. Validity and reliability definitions

A study is said to be valid depending Owhether the findings are Oreally® about what
they appear to be aboutO (Robson, 2p4177). Whether a study is also deemed as
reliable isdependentipon the consistency anthbility of a measure (Robson, 2011).
Eliminating all possible threats to the validity and reliability of research is not possible,

however, it is necessary to be aware of them to ensure the research is worthwitsle and

limitations areunderstood (Coheet al, 201).

Horner et al (2005) describekle defining features of SCEDs in relation to validity and

reliability. These quality indicatorsf SCEDsand how tle presentesearch aied to

meet thenaredetailed inTable8 below.

Reliability Quiality How this researchaimed tomeet them:
(R)/Validity | indicator:
V)
R Description of Description provided of thparticipants setting and
Participants and | selection process to ensure precise replication could o
Settings
\% Dependent DV defined, measured with replicable precision and we
Variable (DV) socially significant for the participant.
\% Independent IV defined to allow validnterpretation of results and
Variable (1V) accurate replication of procedures.
R Baseline Baseline phase involdeepeated measurement of the D
until a stable patternf@esponding wa established.
Description provided to enable replication.
\% Experimental Design aimedo demonstrate experimental effect at
Control/Internal | different points in time (Baseline/Intervention/Return to
Validity Baseline).
\% External Weakness of studyhis would be strengthened if findingg
Validity were replicated across parpaints employing multiple
baselinesTo be discussed below.
\% Social Validity The DV and magnitude of changassocially important

due to the need for evidence based practice and increa
Lego” ThergpyOs implementation within thethority due
to it being a part of the natiahAutism Standards
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The studyGsocial validity is made higher due to the
implementation of IV beingleemed apractical and cost

effective.

Table 8: How the study meetsthe quality indicators for SCEDs(Horner et al, 2005)

As highlightedin Table 8 there are various types of validityThe stud/Osnternal and

external alidity will be discussed in more depth.

3.7.2. Internal v alidity
Internal \alidity refers to confidence in the causal relationship between varidsgs.
threats tathis stugOsnternalvalidity (Cook & Campbell, 1979, Cohest al,2011) and

how this research attempted to control theithbe discusse.

History
Changes within thparticipantOsnvironment not related to the enquiry

To reduce this threat, as part of the criteria for inclygpanticipants were requested to

not be receiving any other intervention focusing upon social conwation skils

before or during the study periddue to the ABA design of the study it is not possible

to control all aspects of this threat, and therefore must be considered as a limitation
within the discussion of result®bservation andessionrecord logs see Appendix Xl,

XV) were kept in ordeto ensurelie researchavasaware of any major events that may

impact on the participants.

Testing
Changes occurring as a result of practice or experience oigsts
Prior to any measurement being conductedstomisation period of the TA/researcher
filming within the participantOsassroom occurredrhis aimed to reduce any impact
being filmed might have on the childrenOs naturalistic behaf@ypost and delayed
measures support the triangulation of tte#a, which should reduce this threat to

validity.

Instrumentation
Changes to aspects of the way participants are measured betweamg@ost tests
All the measures were conducted by the same designated person (TA/researcher) within

each settingo reduce this threafThe TAOs were trained by the researcher in the
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implementation of the repeated measures (flming). Measure logs were also obtained in
order to monitor the frequency and integrity of this measseeAppendix Xl). The
pre/post measas came with explicit instations on how to deliver themgs Appendix

XIII, X1V) , this aimed to ensure consistency in measurement for each participant.

Maturation
Changes due to growth, change or development in participant unrelated to the IV
This riskwas minimised due to the study taking place overaively short period of
time (thirteenweeks, exlkuding holidays). This threat was also somewhat minimised
due to the study involving multiples cases and gathering stable baselines before the
interventon was introducedThis threat cannot be completely eliminated and so will be

considered as a limitation within the discussion

Statistical regression
Extreme scores at pitest likely to regress towards the mean at subsequent testing
Threat to validityof repeated measures reduced due to multiple measures over time
(gathering a stable baseline pre interventiaris treat remains to pre, post and

delayed measures hihis data is subsidiary to the study.

Hawthorn effect
ParticipantObehaviour changig due to participation in an intervention
To reduce this effectrpr to any measurement being conducted a customisation period
of the TA/researcher filming within the participantOs classroom occurred, over. This
aimed to reduce any impact being filmedghti have on the childrenOs naturalistic
behaviour.However, due to blindingf the participantdeing unable, due to ethical

grounds (to be discussed) this threat remains and will be a limitation to be discussed.

3.7.3. External validity /generalisability
Generaligbility (or external validity)refers to the extent to which the findings of the
enquiry are more generally applicable outside the specifics of the situation studied
(Robson, 2011).McCormick (1995) suggests thatexternal validity is the most
contoversial for singlecase designs. Horner et al (2005) also highlight the questioning
around howa single case desigran holdrelevance for any participant, context and
behaviar outside of the study. They add kiaturesof SCEDs thagive stregth to
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their external validityinclude having operational definitions dhe participantsthe

study contextand factors influencing a participantOs behaviorior to intervention.
External validity is enhancd through Oreplication of the effects across different
participants, different conditions and/or different measures of the dependent variableO
(Horner et al, 20059g. 171). The current studgimed to enhancis external validity

by following the guideling set out byHorner et al (2005)

3.7.4. Threats to reliability
As previously defined, reliability is defined &xhe stability or consistency with which
we measure somethin@@bbson, 2011pg. 85). Robson (2011) adds that a number of
threats to reliability ned to be carefully considered to increase the reliability of the

data. How this research attempts to contoltifiese will baliscussed.

Participant error
Random performance fluctuation due to extraneous variables
To reduce this threat the repeated meassuvhere possible, were taken on the same day
and around the same time each week. Due to the schoolOs timetables this what no
possible all the timeAs discussed in threats to internal validity, observation and
intervention logs were also kept in ordfr the researcher to be aware of any

extraneous variables that might impact upon the participantOs perfarmance

Participant bias
Participant changing behaviour to fit with view of programmes purpose
Due to ethical reasons, to be discussed, the participantOs were made aware of bein
filmed for the repeated measures. It was explained that the researcher was looking at
how children learn and interact within their classroom. A customisation period, where
the designated person (TA/researcher) spent time within the classroom wiBathe
was used to reduce this bid¥ithin the pre, post and delayed measures the TAOs were

instructed teemphasiséo the participant that there were no right or wrong answers.

Observer error
Random errors made by observer, due to tiresi@ebeingoverstretched
This wasattempted to be reduced throutife researcher engaging with stakeholders
before the project, to ensure they were aware of the time scalex@axtations of the

research @e Appendix XVII for an exampleronducting the repeated measures (for
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School 2) due to capacity of staff at the time of the sty he repeated measure
being videoed and rated, as opposed to rating during the observatierrater

reliability was also gathered to enhance the video observations reliability further

Observer bias
Observer biasing rating in line with ideological commitment
The controls highlighted i©bserver Errolare also applicable to reduce the exvsr
bias. The triangulated pre, post and delayed measures should also help reveal any bias i

this occurred.

3.7.4.1. Validity and reliability of structured observation

Robson (2011pg. 316) highlights key advantages to using observations, as it enables
the resarcher © watch what they do and listen to what they safOwing
understanishg of what people actually do as opposed to what they or others might say
they do.In order to decrease the possibility of the Hawthorn effect occurring, in which
the participants behaviar change was due to being observed,fd#uditator spent time

in a customistation phase (Cohenal,2011). Before the study began the designated
person (TA/researcher) spent time within peeticipantOslassroors with the iPad in
order toaccustom theparticipantsto the filming before it commenced. A halation
strategy suppted by Robson (2011) in mininwg observer effectsOnce video
filming within the study commenced the observer attempted to be unobtrusive to the
participants, where possible, by entering tt@ssrooms after the group tabkgan,

avoiding eye contact arieteping at alistance.

In order to enhancthe rdiability of observationsRobson (2011) suggests that inter
observeragreement should be gathered. Tieiers tothe similarity inthe observation
results of wo or more observers when measuring the same belaaima using the
same coding system (Rolss®011). Within this studthe criteria for designs that meet
evidence standarder SCEDsdeveloped by Kratochwill et aR010 wasaimed to be
employed in which interobserveragreementvas collected for twenty percent of the
data within each phase. @enOs kapg&ohen, 1960yvas theraimed to beused to give
a statistical measure afjreementAll the observationsvere recorded and then coded in

order to enhance theliability of the observational data.
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Gathering interater agreement and the use wfleo observationssupported the
reduction ofother threats to theliability and validity ofobservatios, including:
- Observer drift - the observers familiarity with the coding schedule
influencing how it is used (Robson, 2011)
- Expectancy effectsthe observerOsvestment or expectancy of a positive
change between prand post intervention(Robson, 2011)Observations
within each phase were randomly coded by the second rater in order to

enhance the reliability of the inteating.

A further strategyused to increase the reliability of the coding was in the pilot study.
Within this the observer was able to become accustometthetocoding schedule
procedureprior to the study beginning. Thamed toalso reduce the possibility of

observer error.

3.7.5. Ethical considerations
During the planning and img@inentation of this researthe researchewas aware of
and ensured that tretudyadhered to the professional and ethical standards set out for
practicing EPs and researchéfFs. support this the followingyblishedguidelineswere

considered:

- British Psychological Society S 2009)Code of Ethics and Conduct

- Health Professions Council (HP2009 Standards of Conduct,
Performance and Ethics

- University of Nottingham (UoN2013 Code of Research Conduct and

Research Ethics

Approval from the University of Ndtigham Ethics Committee wabtained orthe 9"
February 2013see Appendix XVII). A summary of the specific ethical considerations

which relate ¢ this studyand how the research considers trapdiscussed below.

Respect/ good cmmunication
The researchwas approached from a respectful standpoiugluing individual
differences within the participant and stakehold®@BS, 2009) To support this the
researcher met regularly with school staff at ket of the project to make practical

arrangements related to administering questionnaires and setting up bégbe
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Therapy. Staff were provided witheresearcherOs contact details and a summary of the
research process which incorporated éRpectations of staff involved in the research,
such as completing the singdeint questionnaires, distributing and collecting

questionnaires from parer{tseeAppendix XVII).

The researcher liaised with school staff, through email/telephone contaggllaas
conducting Treatment Fidelity checks every other week. The researcher visited school
staff at the end of the project to collect completed questionnairesoahdnk those
involved in the study for their participatioRarents involved in the studyere provided

with the researcherOs contact details and informed that they were able speak to the

researcher should they have any questions or conaeamy point during the study

Privacy & confidentiality
Within all letters toschool staff and parentthe researchemssured that all data
collection and reportingvould be anonymous and confidential. The storage of the data,

within a locked cabinet, was algoaranteedsee Appendices 1V, V, VIII &X).

Informed consent
Informed consent was ga&d fromall direct participants,chool staff (Head Teacher,
SENCo, Class Teacher & Intervention facilitatdocus childOs parerasd bcus child
This was through letters detailing the nature of ltkgo™ Therapy intervention and
measures to be used (adap#dording to the focus childOs age & understanding), as
well as the researcherOs contact details should anyone have wished to discuss the proje
further (see Appendices IV, W& VI). Additional consent was gained for incidental
filming of staff and pupilswithin the focus childOs classroom froddisional teaching
staffand the parentOs ohs$matesif not already gained by schopee AppendivIll
andIX. Details of informed consent procedures can be se&edgtion 3.6.3 Procedure

andthe relevanappendices detailed.

Self-determination
When consent was gainedl parents and participantgere informed of their right to
withdraw from the study. Adtg working with the focus childrewere reminded to

allow participants to wittiraw from the study atny time (ge Appendices IV, V & VI).
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Protection of research participants
The researcher aimed to eliminate apgtential riks to psychological webeing,
physical heah, personal values, or dignityf participants All the pupils who were
identified & benefiting from the intervention received the intervention and potentially
harmful scenarios were actively avoided, suchagleng participarst about personal
experiencesThe researcher was alsevare of the riskassociated with the interventio

and measuresto be discussed below.

Risk associated with thd_.ego™ Therapy intervention

The researcher recognised the weeklgo™ Therapy sessions wallprovide a
different contextwithin the participantOs social environment. The participants were
therefore mvited to attend the session and informed that they were able to leave the
sessions at any time. Sessions were maledy familiar members o$choolstaff. The
researcher recognised the potential for distress associated with a different social
situation. Therefore, thin the first sessignand repeated at the start of each session,
the participants developddego™ Club rules to support their ownership of the club
rules and feeling of securityduring the intervention. This includedeveloping
procedures fodisagreemenigaking turns withirthe session and being helpful to other

participants.

Risk associated with the measures used

The researcher recognised the potential for distress associatepavtitipants being
filmed within their classroom. The gmipants were directly asked if they were happy
for the trained TA/researcher to record them within their classroom (for set periods of
time per week) as well dseing informed of their right to withdrathis consen(see
Appendix VI).

A customisation pgod was used to reduce any potential distress, in which the
TA/researcher spent time withiparicipants® classrooms with the iPadther
classmatesvere informed thatiiming would be taking place in the classrooneothe

coming weeks as part of aducational project.
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Deception
Participants were not deceived at any point in the stlidgchildren and their parents

received information about the project, intervention and measures to be usgdrand

offered opportunities to ask any further questidboutthe research

Debriefing
The researchenimed to ensure that thdindings ae disseminated to all relevant

stakeholders. Se&ppendix Xfor more detail.
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4. CHAPTER 4 BRESULTS

4.1. Introduction to Chapter 4
The current research examined the impadtegfo” Therapy on six focus children with
identified social communication difficulties. Specifically focusing on their social
confidenceand independenceithin and across settings, as well as teemseof school
belonging.Following an exploration of théterature in this area, four key research
questions were developedee Section2.7.2 Main research questiong-our specific

research hypotheses wehen developed from these as follows

Hypothesis 1Participation inthe Lego”™ Therapy interventionwill result in positive
gains in the focus children®scial confidence and social independemdthin small
group tasksn their classroom

Hypothesis 2Participation inthe Lego™ Therapy interventionwill result in positive
gains in the focus childres€ocial confidence and social independengeich will be
maintained once the intervention is withdrawn

Hypothesis 3Participation inthe Lego™ Therapyinterventionwill result in positive
gains in the focus children®scial confidence and social indamlenceacross home
and school settingss shown bpositive changes iparent and teacher perceptians
Hypothesis 4:Participation in the Lego™ Therapy interventiorwill result in an

increasein the focus children@sltreportedsense of schodlelonging

The following chapterpreserd the main indings of this study. Firstlyhe analysis of

SCED data and the strengths and limitations of visual and statistical analysis procedures
are discussedCommenis made on suitable methodéanalysng sngle point, pre, post

and delayed data. Following thesdetailed rationale for theanalysisapproach chosen

for this researclis given. Measure and analysigliability dataare preseted followed

by the fndings for each cas@he chaptercloses with a summary of all the findings

(across the six cases) associated with each research question.
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4.2. Analysis ofresults
There is some debate regarding the napgiropriateways ofanalysng SCED data,
with somesuggesting statical analysigriumphs for its reliability and validityover the
more traditional approach of systematic visaamparison of responses within and
across phases (Todman & Dugard, 2001; Parsonson & Baer, 1978; Horner et al, 2005).

Aspects of this will be consideréere

4.2.1. Statistical analysis of SCED data
It has been argued that statistical analysis may add further elementealtreion of
SCED studiesthan visual analysis techniques (Barlow et 2009). Parker, Hagan
Burke and Vannest (2007) suggest #maphasis on including statistical tests in SCEDs
is increasing due to the need for objective and statistically significant outcomes within
intervention outcome researddowever, Barlowet al(2009) further add that this does
not come without difficulties particularly in the selection of the most appropriate
statstical test. This is due to the amount of available tests and varying research
questions SCEDOs can answer which tearying outcomes (Barlow et &009. A
number of statistical proceduresiere explored in order to determine their

appropriateness to this study.

Conventional t and ftests
T and f tests are predominantly used to assess the reliability of any difference found
between groups (Barlow et al, 2009). Due to n=1 within SCEDs tlest® ihvolve
comparing withiaphase variance across the experiment as opposed to across
participants (Barlow et al, 2009). Application of these tests to SCEDs Oshould be
reserved for only rare instanceO due to their violation of key assumptions witleist the
including the independence of data and normal distribution of data (Barlow et al, 2009,

pg. 280). Therefore, these tests were deemed unsuitable for the present study.

Randomisation tests
Randomisation tests were developed for when the populateonpée cannot meet the
traditional parametric assumptions required for t and f tests. They assume that treatment
intervention (IV) is randomly assigned to measwugat occasions and this

randomigtion aims to reduce threats to internal validity (Barlow et 2409).
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Participants were not randomly assigned to treatment interventions or measurement

occasions, so this test was also deemed as not appropriate for the present study.

Interrupted time -series analysis (ITSA)
A number of ITSA tests have been developed whictasanot reliant upon parametric
assumptions (Barlow et al, 2009). These tests attempt to control for a variety of
potential types of autocorrelation before they assess change between phases (Barlow e
al, 2009). Due to these types of tests requiring at least 50 data theytgere deemed
unsuitable for this study (Barlow et al, 2009).

Effect size
Due to the criticisma highlighted above, a move awdrom p values and towals
measurement of the magpnilebofbeffect (effect size) has been recommended (Brossart

et al, 2006)Ross (2012) identified three main typesalculating effect size;

- regression methods (e.gz. and Rz),
- percentage of neaverlap

- standardized mean difference (e.g. CohenOs d, Bsdpe

However, Manolov and Solanas (2008) suggest that these tests cannot account for
threats by autocorrelatior€Cohen et al (2011) further adtiat interpretation of the
significance of outcomes can be difficult and dependent upon the analytic technique

used. This approach was therefore deemed as inappropriates &iutly.

4.2.2. Visual analysis of SCED data
As highlighted inSection3.5.6.1 ABA DesigKratochwill et al(2010)have deeloped a
technical document for SCED standar@&gure 4, in Section 3.5.6.1 ABA Design
highlighted that once a design has been evaluated and it meets the evidence standard:
then the traditional model of demonstrating evidence of aioeldetween an IV and
DV, and the strength of that relatiomould be to conduct &isual analysis of the data
(Kratochwill et al, 2010).

The aim of visual inspection is to Oidentify if the effects are consistent, reliable and
unlikely to have resultettom chance fluctuations between conditionsO (Kazdin, 2003,

pg.291). This type of analysis has been critiqued within the literature for going against
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approaches thatre often deemed as masbjective such as the use efatisticaltests.
With somesuggestinghat visualanalysisis more open to subjective judgment when
deciding thesignificanceor not of findings (Kazdin2003. Kazdin (2003) sugests this
concern is reasonablelue to the explicisignificancecriteria (such as p< .05) that
statistcal evaluationrequires, ad for the more consistent approach it providesoss

settings and investigators.

Kazdin (2003) argueshat the repeated measurements of behaviacross phases
(without and with the interventiom) SCEDs lendthemselvego visualinspection Due

to the consecutivenature of thedata, if the pattern of data is seen to change ance
interventionis introduced thn it is likely to bevisually clearer thamwheninspecting pre
and post data (Kazdin, 2003lany advantage®f visual analysis have been reported,
including the compact and detailed dai@graphicdisplays thaenableeffectivenes®f

an intervention to beiewedalong a course of a study (Richards, Taylor & Ramasamy,
1997). Statistical techniques are thus critigd for their inability to explore trend
magnitudeand levelchangesvhich arecalculated under visual analysis, to be detailed
in Table10 below(Parker, Cryer & Byrg, 2006).

Studies have g@lored thereliability of visualanalysisfor SCED data, with a numbef
studies suggestinlow inter-rateragreements achieved (Deprospero & Cohen, 1981;
Ottenbacher, 1986)Steps that have bedakento enhance interater greement in
visual analysis will be discussed below. Although some studies tighkghtedlow

levels of interrater agreement, Brossart, Parker, Olaod Mahadevan (2006) argue

that visual analysis judgments tend to be conservative which enhanceacthascy

for suggesting an effect has occurred when it hdmss beermrguedthat visual analysis

is more likely to identify large treatment effects with more obvious significance (Baer,
1977). Baer (1977)proposes that visual analysis reduces the pitilyabf Type 1

errors below 0.05%, as seen in statistical testing, however this increases the probability
of Type 2 errorsVisual analysis ishereforesaid to support researchersQeearn about
fewer variables, but these variables are typically more powerful, general, dependable,

andbvery importanbsometimes actionableO (Baer, 1971 71).

The depsthat have been developed enhance the intamter reliability of visual

aralysis can be seen irable9 below.
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Steps Description

1 Identifya predictable baseline pattern of data

2 Examineeach phase to assess arithin-phase pattern(s)
Is there sufficient data with sufficient consistency to demonstrate

predictablepattern?

3 Comparedatafrom each adjacemhase to assess W Imanipulation led to ar
OeffectO
Did the manipulation of the IV make a predicted change in the pattern
DV?

4 Integratedata from all phases to determine if at least three demonstratio

an effect can be seen at different points in time

Table 9: Steps of wsual analysis (Kratochwill et al, 2010)

Six features are used when follmg these stepseeTable 10, to examine within and
between data patterrad to determine if the study provid8srong, Moderate or No
EvidencgKratochwill, et al,2010.
- Strong Evidenceat least three demonstrations of the intervergitects and
no noneffects.
- Moderate Evidencef a study provides three demonstrations of an effect and
also includes at least one demonstration ofraeftect

- No Evidencedoesnot provide three demonstrations of areeff

Kratochwill et al (2010) propose that at least twwiewers are required to verify that a

causal relation can be seen.

Feature Definition
Level Meanscore for the data within a phase
Trend Slope of thebestfitting straight line for the data within a phas
Variability Range (Standardd¥iatior) of data about the beftting
straight line

Immediacy of effect | Changein level between the last three data points in one ph
and the first three data points of the next

The more rapid (or immediate) the effect, the more conving
the inference that change in the outcome measure was dug
manipuhtion of the IV

Overlap Proportionof data from one phase that overlaps with data fr
the previous phase.

The smaller the proportion of overlappidgta pointshe more
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compelling the demonstration of an effect.

Consistency of data | Extentto which there is consistency in the data patterns fro
phases with the same conditions.

patterns across

similar phases The greater the consistency, the more likely the data repre
a causal relation.

Table 10: Features of visual analysis of SCED graph@&ratochwill et al, 2010)

4.2.3. Analysis of pre, post and élayedmeasures

Pre, post and delayed measures were used to assegenbmlisationof social
communicatiorskills andeachparticipant®seng of school belonging. Due to the small
number of participants group statistical analysis could not be usddr three single
points of measurement for omarticipant Jacobsorand Follette (1984)propose the
needto determinethat any change in pr® post datafor an individualis GealO and
should beable b rule ou the chance of a plausible competing explanatign
considering & clinical significant Their reliable change index (RCaims to do this
through statistical analysis. This analysis would have beerhosen however the
components for the RCI forrfau (such as standard deviation & testest refability)
were not available forhe Social Competencdnventoryand Belonging Scalér the
ages of the participants in the present studyerefore, resultsare discussed

descriptivelyand not statisticallyested.
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4.3. Data Analysis method in current sudy
After exploringandreviewingthe potentialanalysistechniquedor boththe SCED data
and singlepoint (pre/postdelayed data it was deemed that visual analysshniques
(for SCED data)and descriptive analysi¢for single point data) would be the most
appropriate How this wasdone and presentedithin each casewyill now be detailed
for eachResearch QuestiofRResearch Questions 1 andvll be presented together as

data collected from theepeated measures relates to both questions.

Research Questiorl & 2
Research Question DoesLego™ Therapy have an effect upon the social confidence

and independence of primaaged children with social communication difficulties?

Research Question DoesLego” Therapy have an effect upon the social confidence

and independence of primaaged children with social communication difficulties
maintain after the intervention ends?
SCED graphs
In response to theseesearch questionthe datafrom the repead observational
measuresvill be presented in a graphical forntased upon the key areas evaluated in
thevideocoding scheme
- Total communication attempts
- Role inturn taking: initiation & response

- Effectiveness:effective & not clearly effective

A graph will be presented to support the visual analysis, based on Kratochwill et alOs
(2010) features of visual analysis of SCED graphs, as preseniat|elO.

On all thegraphsthe x-axis presents the weeks data collection. Where theis no

data point in the week indicatesthat data was not collectedither due to school
holidays orparticipantillness. Data pimts were still joined together where thistise

case in order to support the researcher to explore the overall patterns within the data
visually.

SCED analysis summary

Following analysis of the graplisr eachkey area, a summary of the fings will be
provided. Thisnvolves the researcher highlnting keyobservationand describing the
findings in relation to the research quessionpreparation for further discussion in the

final chapterAs discussed isection 4.2. Visual Analysis of SCED datkratochwill,
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et al(2010 outlined criteria i which a result is said to provide, strong, moderate or no
evidence to a research questiofhis will be detailed within each participantOs
summary.

Descriptive Data

Due b the amount of graphical data aspectof the video coding systemmode of
communication, will be presented adescriptive dataThis means the data cannot be
visually analysed but aims &mld detail to the visual analysiother aspectsThe mean
and percentage of the mode afmmunicationwill be detailedfor each phasef the
study along with asummary of the key modes e@bmmunicationused within the

phases

Research Questior8

Research Question ®oesLego” Therapy have a positive impact on parent and

teacher perceptions of the generalisation (across home/school settiregs)ial
confidence and independence of primaged children with social communication
difficulties?
Two tables will be presentddr each caseThe first will show the participantOs scone
each scale of the Social Competence (Prosocial Orientation and Social Initiative), as
well as their overall score for social competence, as taetthe class teacher before
ard after the intervention and after withdrawal period.The differencebetween the
scores obtained at the three points in timalsopresentedThe second table will also
show all the scores highlighted above, bas ratedby the participantOgarent.
Interpretationsof the ratings provided by the class teacher and paasattten

summarisednd considered irelationto questiontiree

Research Question 4

Research Question DoesLego™ Therapy have an effect upon the primaged

children with social communication difficultiesltreportedsense of social belonging?
The participantOscoreon the Belonging Gle before the intervention, as well as after
the interventionand withdrawal period will be presented in a tablhe difference
between thescores obtained at the three points in time wwiBo be presented

Interpretatiorof the scores in relation to question four \ilikénbe provided.
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4.4.Inter -observeragreement forrepeatedobservational measures
As discussed irsection 3.7.4.1 Validity and Reliability of structured observaitnber-
observeragreement wasstablishedor the video observational dataorderto enhance
thereliability of the observationKratochwill et al (2010) propose the gold standard for
inter-ratingis for twentypercentof the data to be emted followed by a CohenOs Kappa
(Cohen,1960)to control for chance agreemehtowever Thunberg et al (2007) argue
that ten percent of video data should beateddue to practical and time limitatios$
analysing video footageA CohenOs Kappa (Cohen, 1960) was not possible due to data
being scad, as opposed to nominal (Gisstval, 2013).Therefore arandomselection
of ten percent otthe data from each phagBaseline, Intervention and Return to
Baseline)of the studyfor eachparticipant was rated bg student ona postgraduate
certificate in educationourse whom had né&nowledgeof the aims of the study.
Consent for aco-raterto watch the video data was gathefean the participantOs
parentswithin the initial informed comsent letter (see Appendix V)he corater
watched the anonymised footage in a private room and gissn a script (see
Appendix XIX) to rate theparticipantOsommunicationindependentlyThey were blind

to the purpose of the study, as well as the ortlagp of the video clips.

Following Thunberg et alOs (2007) imbserver agreement procedutbs level of
agreement was checked for every common communicative contribution according to the
four different dimensionswithin the coding schemeoutlined prevwusly (total
communication attempts, role in tutaking, mode of communication and effectiveness
of the communication¥ollowing StantorChapmarand Snell0@011) guidancénter-

rater reliability was assessed using an agreement formula ischwiotal umber of
agreements wadivided by the total number of agreements plus desagents and
multiplied by 100.StantoaChapmanand SnelDs (2011) criterion for intebserver
agreement was 80%however Thunberg et al (2007) suggested that due to the
possibility of more than one feature being coded within the communicative mode
dimension, at least 50% of the coded featuremalysis of video observatidrad to be

identical in order for it to bgidged as concordant.

Within this study he interobserver agreement was 100% for total comication
attempts and role inurn taking 76.9% for communicativemode and 98.8% for
communicgive effectiveness. Thus indicatirrghigh level of intelobserveragreement,

enhancinghe reliability of the measungsed.
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4.5. Inter -rater agreement for SCED graph analysis
In an attempt to reduce the subjective bias in visual analysis as highlighted by
Deprospero and Cohen (1981) and Ottenbacher (1986) it was deemetaminpor
obtain a level of interater agreement between two analysts, as suggested by
Kratochwill et al (2010). The graphs were therefore analysed usingsili@ analysis
guidance,described inTable 10, by the researcher and a fellow Trainee Educational
Psychologist who was familiar with visual analystee AppendixXX for the script

given to both raters.

They both independently examined the graphs and rated thensaale of B5 (1=not
at all, 2=unsure, 3 it is possible, 4=reasonably certain, 5=very certdior) the

following question

OHow certain or convinced are you that the childOs x underwent a practical and notable

improvement during each of the phases?0

x was replaced by amount of communication, initiation communication, response
communication, effective communication or not clearly effective communication

dependent upon the graph focus.

A CohenOs Kapig&€ohen, 1960jvas deemed as the most approprasisticaltest to
establish interater agreement levels ofisual analysis due to itsuitability with
nominal data (Gisev al, 2013pisev et al (2013) report that a CohenOs Kappatef
0.6 indicatesmoderate agreemer@t.6 © 0.8 indicatessubstantl agreemenand 08 or
aboveindicates aralmost perfect agreemernihe level of agreement betwethe two
raters using CohenOsppa was 0.76vhich according to Gisev et al (2013) indicates
substantial agreement. This level of agreenfarther supportghe reliability of the

visual analysis judgmenteade by the researcheresented below.
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4.6. Data AnalysisbAli
4.6.1. AliOs pofile

Gender: Male Age (at start of study): 7 years 6 months

The school SENCalescribed Alias having tendencies that are related to ABey
reportedthat Ali hasdifficulty with his social skills and social interaction and can be
quite Odominating® with his peers. He also has language and communication difficulties,
with immature expressive drrecetive language difficulties. During the baseline and
intervention phases of the study Ali attendedurture base class within a primary
school thataters for pupils with additional learning and social ne@dthin the Return

to Baseline phase AWas in the mainstream classroom.

4.6.2. SCED graphs

4.6.2.1. Total communication attempts

g

i =S
1 1

I"HSY68&" (' S+, *&S-.(/#0&
*

R

N A R R R R A AR R N R N
R S SN SN S Sl SN SR O S S SR G SR SRS R A
1$#.&
o ()4 -+ 1.0+12+.34." 5+061."04"()*+,-.+"

Graph 1. A line graph showing Ali's total communication attempts across Baseline,
Intervention and Return to Baseline
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Graph 2: A line graph withmean and variance linesshowing Ali's total communication

attempts across Baseline, Intervention and Return to Baseline
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Graph 3: A line graph withtrend lines showing Ali's total communication attempts asros

Baseline, Intervention and Return to Baseline
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Graph 4: A line graph withoverlap lines showing Ali's total communication attempts across
Baseline, Intervention and Return to Baseline

Characteristic Visual Analysis

Level Graph 2 shows that the mean level ramed the same (32.33) betwe
Baseline andnrtervention It also shwvs a decrease in the return tageline
(19). This is a-13.33 shift of amount of communicatiorbetween the

Intervention and Bturn toBaseline

Trend Graph 3 shows thatthe Baselinetrend lire had a relatively steep deodin
whilst the Interventiorhad a relatively steep incline. The incline virthhe

Return to Baseline wageater than that in the Inteamntion

Variability Graph2 shaws theBaseline(Standard Deviation, SD: 2jad afairly stable
range of data around theine of best fit The Intervention(SD: 6.9) and
Return to Baseline (SD: 6j)adfairly large variationsof data from the beg

fitting line.

Immediacy of | Graph 1 shows little difference in level between the & data points ir
effect Baselineand the first three data points in theervention It also shows ¢

substantial negfive changdetweennterventionand Return to Baseline

Overlap Graph 4 shows that all the Baseline data pointoverlaped with the

Interventionand only onedata pointin the Return to Baselineverlagped
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with thelntervention

Consistency | Graphl showslittle consistency of data patterns in the Basebhnd Return tq
Baseline Graph2 shows the raan within the Baselineas higherin Baselne

than Return to Baseline

Table 11: A summary of the outcome of the visual analysis of AliOs total communication
attempts graphs

4.6.2.2. AliOstotal communication attempts: summary
The visual analysis of AliOs total communication attempts suggests that the intervention
had a small positive effect. Although the mean lines show that the mean amount of
communication has stayed the same between Baselinmtaneention the trend lines
show that potentially without the introduction of the intervention this should have
declined. The introduction of the intervention appears to have changed AliOs total
communication to a positive incline trenthis positive trend and the pattern of the
ovelap in data (less overlap towards the end of itlterventior) suggestthat this
positive incline may have continued if tirgerventionhad been implemented longer.
The large differencen mean and low overlap of data shows iiegativeimpact of the
sunmerholidays and withdrawal of thiaterventionon AliOs total communication. This
large difference indicates that the possible positive effedternithat theintervention
had has not beemaintained According to Kratochwillet al0$2010 guidance thge
findings provideNo Evidenceo Research Question dand 2 (Total communication
attempt$ as itdoes not provide three demonstrations of aactfietween Baseline to

Intervention and Intervention to Return to Baseline phases
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4.6.2.3. Role inturn taking: initiation & r esponse
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Graph 5: A line graph showing Ali'sole in turn taking (initiation & responsagross Baseline,
Intervention and Return to Baseline
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Graph 6: A line graph withmean linesshowing Al's turn taking (initiation & response)
attempts across Baseline, Intervention and Return to Baseline
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Graph 7: A line graph withvariance linesshowing Ali's turn taking (initiation &esponse)
across Baseline, Intervention and Return to Baseline
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Graph 8: A line graph with trend lines showing Ali's turn taking (initiation & response) across
Baseline, Intervention and Return to Baseline
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Graph 9: A line graph withoverlap lines showing Ali's turn taking (initiation & response)
across Baseline, Intervention and Return to Baseline

Characteristic

Visual Analysis

Level

Initiation: Graph 6 shows a slight decrease from Baseline (11)
Intervention (7.5). This score remaied around the same as t

Interventionin the Return to Baseling.6).

Response:Graph 6 shows a slight increase from Baseline (21.3)
Intervention(24.8). There wa a large declinewithin Return to Baseling
(11.3).

Trend

Initiation: Graph8 showsa negative trend lingvithin both Baseline ang
Intervention The interventiontrend line wa less negative than in tl

Baseline. A positive trend can be seerhwitthe Return to Baselée

Response:Graph 8 shows apositive trend line in both Baseline a
Intervention This incline wa far steeper within théntervention This

steepnesB inclinetrend can also be seen kit Return to Baseline

Variability

Initiation: Graph7 shows that within all phases the variationtlie data
was low,Baseline(SD: 2, Intervention(SD: 3.2) and Return to Baselir
(SD: 2.5).

ResponseGraph7 shows that withinBaseline (SD: 2.5) an®eturn to
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Baseline (SD: 3.5yariation in datawas low. The variatiom within the

Intervention(SD: 5.6) wasslightly higher.

Immediacy of | Initiation: Graph5 showsa decrease imitiation which remained stablg
effect from Baseline tolntervention The final three data points in th
Intervention were variable and the dat points in Return to Baselin

remairedwithin this variation.

ResponseGraph5 shows the data points in Baseline and the first t
points in thenterventionremain around the same levAh increase in the
data in the last thregatapoints inInterventionis contaged with a large

decrease inesponsg in the Return to Baseline

Overlap Initiation: Graph9 showsthat a third of the Baselineverlagpedwith the
Interventionand that the majority of thimterventionoverlgppedwith the

Return to Baseline

ResponseGraph9 shows tha all the Baseline data overlappadgth the

first half of thelnterventiondata. No other data overlapped

Consistency Initiation: Graph5 shows that AliQsitiation attemptswere slightly higher

within Baseline thafReturn to Baseline

ResponseGraph5 shows that AliQs response attempts were a lot high

theBaselinethan Return to Baseline

Table 12: A summaryof the outcome of the visual analysis of AliOs turn taking (initiation &
response) graphs

4.6.2.4. AliOs ple inturn taking : summary
The visual analysishowed that @ossall the phases ithe study AliOs response to
communicatiorattemptsvere higher than higitiation of communicatiorattempts.
It suggests that thaterventiondid not have a positive &€t upon his initiation of
communicationthe mean suggesting that this actually dedlinéhin the Intervention
and thislevel maintained after theummerholidays and Return to Baseline phase. The
trend lines indicate that tHaterventionraisedthe gaeral decliningrend line slightly,
however this does not appear to be large According to Kratochwillet al0$2010
guidance these findings provithk® Evidenceo Research Question 1 and 2lé in turn
taking: initiation) as itdoes not providdéhree demonstrations of an eft between

Baseline to Intervention and Intervention to Return to Baseline phases.
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It suggests that the intervention had a positive impact upon his response attempts,
shown by the increase in both the mean and trend fiines Baseline to Intervention.

This does not appear to have maintained aftestn@nerholidays or within the Return

to Baseline phase, although the trend lines sugbestresponse attemptaere
increasing in this phas@ccording to Kratochwilket al0§010) guidance these findings
provide Moderate Evidencerhich can be usetb answer Research Question 1 (role in
turn taking: esponse) athree demonsttens of an effect(level, trend, overlapand at

least one demonstration of arreffect can be seeio Evidences shown for Research
Question 2.

4.6.2.5. Effectiveness: &ective & not clearly effective
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Graph 10: A line graphshowing Ali's communication effectiveness (effective & not clearly
effective) across Baseline, Intervention &eturn to Baseline
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T H H
&!" : :
¥ %!" :
3 : :
2 : :
s : :
# gl - : :
#" \ ~
!" T T T E T T T T T T EI T T T T T T T T
> > W > IR > > WD WD
R G A A S R N N I I I I
v\Qo,\ \0‘9\ \Qo,\ v\Q%\ \QQ)\ \QQ)\ \Q‘o\ \6\\ \6\\ (O\Q/\\ \Q/\\ \6\\ fo\QCb\ \Qq,\ \Q‘b\ . \Q"o\ \Qq\ \Qo,\ /\\Qq\
N AR AN SR RN AR\ *Qi’#)'\, QA SIS R A R AR S
-./012/"345/678/" -./1012/"<8=/>2/8178" -.1012/"@/=A>8"=7"345/678/"
O+ B?="C6/4>6D"-./012/"345/678/" =ll==B7="C6/4>6D"-./012/"<8=/>2/8178" ==dr==B?="C6/4>6D"-./012/"@/=A>8"=?"345/¢

Graph 12 A line graphwith variance linesshowing Ali's turn taking effectiveness (effective
& not clearly effective) across Baseline, Intervention and Return to Baseline
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Characteristic

Visual Analysis

Level

Effective: Graph 11 shows a slight decline between Rseline (26) an
Intervention (24). This substantiallydeclined after the Summédrolidays

and within the Return to Baseline (12).

Not Clearly EffectiveiGraph11l showsthe mean increased from Baseli
(6.3) to Intervention (7.6). This resumed to the same mean levet

Baselinewithin the Return to Baselin@.3).

Trend

Effective:Graph13 showsa change in trend fromdeline in which a stee
decliningslope can be seewhilst within the Interventiona steep positive
trend can be seerlhis positive trend remasn within the Rturn to

Baseline

Not Clearly Effective:Graph 13 shows the Baselinetrend had a sligh
incline, which can also be seen in the Return to Baseline. Withir

Interventionthis trend beamenegative

Variability

Effective:Graph12 shows the small variation in dataAtiOs BaselinéSD:
1.7). Whilst a largevariation can be seen in bdthtervention(SD: 7.9) and
Return to Bseline (SD: 5.5)

Not Clearly EffectiveGraph12 shows a small variation iBaseline(SD:
1.7)whilst a dightly higher variation inntervention(SD: 4) and Reirn to
Baseline (SD: 3.5)

Immediacy of

effect

Effective: Graph 10 shows an initial reductionwithin the frst two data
points in the Interventigras opposed to the Baseline, followed by a s
incline. It alsoshows a large reduction from the final three data poin

theInterventionto Return to Baseline

Not Clearly EffectiveGraph10 shows an initial increasm the first two
data points in the Intervention, as opposed toBhaseline followed by a
decline. The last tiee data points in the Interventianddatapoints in the

Return to Baseline wesgmilarly unstable

Overlap

Effective: Graph 14 shows that all the Baseline data oveplag the
Interventiondata points. Only one data poiim the Return to Baselin

overlgpedthe Interventiondata.

Not Clearly EffectiveGraph14 shows that all the data within all the pha
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overlagped besides one data point within tiieerventionphase.

Consistency | Effective: Graph 14 shows thatthe data within Baseline and Return
Baseline are largely different. With the amount of effective communici

in the Baseline being far greater thhat in the Return to Baseé.

Not Clearly EffectiveGraph14 shows thatdata within Baseline and Retu

to Baselines fairly similar.

Table 13: A summary of theoutcome of the visual analysis of AliOs effectiveness (effective &
not clearly effective) graphs

4.6.2.6. AliOs #ectiveness:summary
The visual analysis shows that overall Ali Os effective communication was higher than
his not clearly effective communication.
The intervention does not appear to have had a positive impact on his effective
communication, with the mean scores and overlap of data suggesting this has stayed
within the same data rangasrosshe phases, andade a largelecrease following the
Summerholidays. The trend lines suggest that th@erventionmay have had some
positive effect, which with further implementatiomay have continuedo increase
According to Kratochwillet al0§2010 guidance these findings proviti® Evidenceéo
Research Qastion 1 and 2 (effectivenesstfeetive) as itdoes not provide three
demonstrations of an eftt between Baseline to Intervention and Intervention to Return
to Baseline phases.
The interventiondoes not appeaio haveimpacted upon AliOs not clearly efiee
communication with scoresonly altering slightlyamongstthe phasesThe trend lies
suggest that a decline in hi®t clearly effectivecommunicationattempts may have
continued to reduce if thenterventionwas implemented for longeAccording to
Kratochwill et al0$2010 guidance these findings providdo Evidenceo Research
Question 1 and 2 (effectivenesso rtlearly effective) as itloes not provide three
demonstrations of an eft between Baseline to Intervention and Intervention to Return

to Baseline phases.
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4.6.3. Descriptive data Pmode ofcommunication

Baseline | |

Mean Percentage Mean Percentage| Mean Percentage
Eye contact 27.33 24.50 13.33
Gesture 8.33 10.78 11.33 8.33
Graphic 10.33 7.33 10.14 0.67 1.67
Vocalisation 3.33 4.31 5.17 7.14 2.67 6.67
Speech: one
word utterance 4.33 5.60 4.67 6.45 2.33 5.83
Speech: 2/3
words 10.33 9.67 2.00 5.00
Speech:
flowing speech 13.33 9.67 10.67

Table 14: Descriptive data of AliOs mode of communication across Baseline, Intervention
and Return to Baseline phases

The descriptive data suggests that AliOs main mode of communication within the
Baseline phase was eye contagcgphic and speech (flowing speech or 2/3 words). His
eye contact remained around the same percentage throughout all plinisesis use

of graphics greatlyeduced. His use of short (2/3 word) speech remained the same in his
Baseline tdnterventionand reduced within the Return to Baseline phase. AliOs flowing
speech reduced in tHatervention but increased greatly in tHeeturnto Baseline
phase. Higise of gestures increased within bothlititerventionand Return to Baseline

phases.

4.6.4. The Sodal Competency Inventory (SCI; pre, post,delayed measure)

School perceptiongClass Teacher);

SCI Pre Post Difference Post Delayed Difference
Prosccial 15 2.7 +1.2 2.7 2.7 0
Orientation
Social 5.1 5.4 +0.3 5.4 3.2
Initiative
Overall 2.5 3.4 +0.9 3.4 2.7

Table 15: Ali's class teacherOs scores on the Social Competency Inventory pre, post and
delayed
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Home perceptions(Mother),

SCI Pre Post Difference Post Delayed Difference
Prosccial 3 24 24 2.6 0
Orientation
Social 5.6 5.4 5.4 3.2
Initiative
Overall 3.6 3.2 3.2 2.7

Table 16: Ali's parentOs scores on the Social Competency Inventory pre, post and delayed

4.6.4.1.

Table 15 shows thatAliOs teacherOs perceptioh®oth hispro-social orientatiorand

AliOs SCI scores:snmary

social initiative lehaviour increased after the intervention was introduced and this was
maintained at theame level after the intervention was withdrawn. A larger increase in
perceptions of his prsocial orientation qo-operative behaviours, such as empathy,
helpfulness and handling conflict) was shown.

Table 16 shows that AliOs parentOs perceptions of both his prosocial orientation and
social initiative behavior reduced slightly after the intervention. They remained at the
same level for his prosocial orientation skaiger the intervention was removed, but

decreased further for his social initiative skills.

4.6.5. The Belonging Scalé€BS; pre, post, c&tlayed measure)

Pre Post Difference Post Delayed | Difference

Belonging 2.8 2.4 24 2.75 +0.35

Scale

Table 17: Ali's self-reported scores on the Belonging Scale pre, post and delayed

4.6.5.1.

Table17 shows a small decrease in AliO$-sgported sense of school belonging after

AliOs BS scoresusnmary

the intervention. This returned to the same level as in thénfmeention after the

intervention was withdrawn.
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4.7.Data AnalysisbFaisal
4.7.1. FaisalOs mfile

Gender: Male Age (at start of study): 7 years 4months

The school SENCdescribed Faisas having tendencies that are related to ABigy
reportedthat Faisal hadifficulty with his social skills and social interaction and can be
quite passive with his peers. He i®ry gently spoken andften allows his peersto
dominatehis work or play, leading tob@lyingO.The school SENCo reported that h
had very low selfesteem along with his poor social skilBuring the baseline and
intervention phases of the study Fais#tended a nurture base class within a primary
school which caters for pupils with addn@ learning and social needs. Within the

Return to Baseline phase Faisal waa imainstream classroom.

4.7.2. SCED graphs

4.7.2.1. Total communication attempts
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Graph 15 A line graph showing Faisal's total communication attempts across Baseline,
Intervention and Return to Baseline
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Baseline, Intervention and Return to Baseline
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Graph 18: A line graph withoverlap lines showing Faisé total communication attempts
across Baseline, Intervention and Return to Baseline

Characteristic Visual Analysis

Level Graph 16 shows that the mean reduced from Baseline (22.6)

Intervention(19.5) and further still ilReturn to Baseline (13.6).

Trend Graph17 shows thepositivechange in trend from Baseline litervention
With the Interventionphase having a stegsitive trend line. This stee

positive trend can also be seen in the Return to Baseline trend.

Variability Graph16 shows the somewhat small variability amongst data in Bas
(SD: 4) aad Return to Baseline (SD: 5.5)The variability in the
Intervention(SD: 10) wa large.

Immediacy of | Graph 15 showsan immediate decrease from Baselinelitervention
effect followed by a sharp increase. The final thrdata points in the

Interventon and Return to Baselirere largely within the same range

Overlap Graph18 shows that the majority of data within all the phases oppeld

bar two extreme higpoints in the Interventian

Consistency | Graph15 shows that data within the Baseline and Return to Baselin
somewhat different, with FaisalOs tamimunicatiorbeing lower in the

Returnto Baseline phase.

Table 18: A summary of the outcane of the visual analysis of Faiséls total communication
attempts graphs
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4.7.2.2.

The visual analysis suggests that FaisalOscmtainunicatiorwas somewhat unstable

FaisalOsdtal communication attempts: summary

amongst all the phases in the study. The intervention does not appear to have had a
positive effect on his overalommunicationattempts The changes in the trend lines
suggest that some positivepact may have occurred. Tihesearchespeculates that

this change in trend line may indicate tlahe interventionhad been implemented for
longer, and without a summer holidalaisalOs overatommunicationmay have
increasedAccording to Kratochwillet al0$2010 guidance these findgs provideNo
Evidenceto Research Question 1 and ®té communication attempts) asdbes not
provide three demonstrations of an eeff between Baseline to Intervention and

Intervention to Return to Baseline phases.

4.7.2.3. Role in turn taking: initiation & response
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Graph 19: A line graph showing Faisal's role in turn taking (initiation & response) across

Baseline, Intervention and Return to Baseline
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Graph 20: A line graphmean lines showing Faisa turn taking (initiation & response)
attempts across Baseline, Intervention and Return to Baseline
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Graph 22: A line graphwith trend lines showing FaisdB turn taking (initiation & response)
across Baseline, Intervention and Return to Baseline
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Characteristic Visual Analysis

Level Initiation: Graph 20 showsa reduction in mearfrom Baseline (7.3) tc
Interventon (4.8) and remaid around the same level iReturn to
Baseline (4.6)

ResponseGraph20 showsthe meansemaired around the samkevel for
Baseline (15.3) anthtervention(14.6). This reduakwithin the Return to

Baseline (9)

Trend Initiation: Graph22 showstrendlinesdeclinal for all three phases

ResponseGraph 22 showstrend lines declined within the Baselinend

inclined within theInterventionand Return to Baseline.

Variability Initiation: Graph21 showvs some variability within allte phases; Baselin
(SD: 4), Intervention (SD: 5.6) and Return to Baseline (SD: 3.2).

ResponseGraph21 shows some variability within all the phases; Base
(SD: 4), Intervention (SD: 5.7) and Return to Baseline (SD: 5).

Immediacy of | Initiation: Graph20 showsBaselinedataand the first three points in th
effect Intervention remaired around the same level. Thisas also the cas

between the last thréeterventionpoints and Return to Baseline.

ResponseGraph20 shows Easelinedataand the first three points in th
Interventionphase remakid around the same level. Thissaaso the cas

between the last thréeterventiondata points and Return teaBeline.

Overlap Initiation: Graph23 shows that the majority of the data overlapped ac

all the phases, bar one high point in thierventionphase.

ResponseGraph23 shows that the majority of the data overlapped ac
all the phases, bar one high point in theerventionand low poir in the

Return to Baseline

Consistency | Initiation: Graph19 shows some consistency between data in the Bas

and Return to Baseliné that they arall variable within the low range.

ResponseGraph19 shows FaisalOs response attempts were higher

the Baseline than Return to Baseline phase.

Table 19: A summary of the outcomef the visual analysis of Fai€durn taking (initiation &
response) graphs
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4.7.2.4. FaisalOsoale in turn taking: summary
The visual analysisdicatesthat overall Faisal made more responsedmmunication
attempts thaimitiation attemptsacross the study
His initiation attempts @l not appear to have been impacted uppithe intervention
andremainlow along all the phases, shown in both the mean and trendAicesding
to Kratochwill et al0$2010 guidance these findings proviti® Evidenceéo Research
Question 1 and 2 (Rolén turn taking: Initiation) as itdoes not provide three
demonstrations of an eftt between Baseline to Intervention and Intervention to Return
to Baseline phases.
FaisaDsresponse to communicatioattemptsdo not appear to have been greatly
impacted upon by thmtervention as shown by the mean. The trend lines suggest an
incline in his responses thamay have continued if théntervention had been
implemented for longerAccording to Kratochwill et alO&010) guidance these
findings provideNo Evidenceto Research Question 1 and 2 (Role in turn taking:
Response) as does not provide three demonstrations of aactfibetween Baseline to

Intervention and Intervention to Return to Baseline phases.

4.7.2.5. Effectiveness: effective & ot clearly effective
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Graph 24: A line graphshowing Faisacommunication effectiveness (effective & not clearly
effective) across Baseline, Intervention and Return to Baseline
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Graph 25: A line graph withmean linesshowing Faisés effectiveness (effective & not clearly
effective) attempts across Baseline, Intervention and Return to Baseline
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Graph 26. A line graph with variance lines showing Faisals turn taking effectiveness
(effective & not clearly effective) across Baseline, Intervention and Return to Baseline
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Graph 27: A line graphwith trend lines showingFaisals effectiveness (effective & not clearly
effective) acros8aseline, Intervention and Return to Baseline
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Graph 28. A line graph withoverlap lines showing Faisals effectiveness (effective & not
clearly effective) across Baseline, Intervention and Return to Baseline
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Characteristic Visual Analysis

Level Effective: Graph 25 showsthe mean remaiad aroundthe samedevel from
Baseline (12.3) andhtervention(11.8) andreduca in Returnto Baseline
(8.3).

Not Clearly EffectiveGraph25 showsthe mean reduceffom the Baseling

(10.3) toIntervention(7.6) and then Return tatervention(5.3) phases.

Trend Effective:Graph27 showsthe trend was on a decline withiBaseling which

changé to a positive incline within thinterventionand Return to Baseline

Not Clearly EffectiveGraph27 showsthe trend line wason a steep positivg
incline in the Baseline and this became horizontal inltiberventionand a

steep decline in the Return to Baseline phase.

Variability Effective: Graph 26 shows fairly large variabiliy within all the phaseg
Baseling(SD: 6.6),Intervention(SD: 7.7) and Return to Baseline (SD: 6.8

Not Clearly EffectiveGraph26 showssmall varability across allphases
Baseling(SD: 3),Intervention(SD: 2.9) and Return to Baseline (SD: 2.3).

Immediacy of | Effective: Graph24 showslimited change in levebetweenBaselineand the
effect first three data points in théntervention The level somewhat reduce

between the last three pointsliterventionandReturnto Basdine.

Not Clearly Effective:Graph 24 shows some decrease in level betw
Baseline and the first three data points in th&rvention This reducd

slightly betwea the last three data points and Return to Baseline.

Overlap Effective: Graph 28 shows that the majority of data oventega within all

three phases, bane high data point in thaterventionphase.

Not Clearly EffectiveGraph28 shows # data overlapped across ahass.

Consistency | Effective:Graph24 showssome consistency between Baseline and Retu

Baseline, althoughariability was fairly large within both data sets.

Not Clearly EffectiveGraph24 shows little consistency between the Base

and Return to Baseline phase. With not clearly effectgmmunication

being higher in the Baseline phase.

Table 20: A summary of theutcome of the visual analysis Baisals effectiveness (effective
& not clearly effective) graphs
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4.7.2.6. FaisalOsféectiveness:summary
The visual analysisshows that overall Faisal hathore effective than not clearly
effectivecommunicatiorwithin all the phases.
The interventiondoes not appear to have greatly affedtegleffectiveness ofaisalOs
communication, although changes in trend lines suggest thatinftémeentionhad been
implemented for longer and without the school holidags th positive effect may have
occurred.According to Kratochwillet al0$2010 guidance these findings providiéo
Evidenceo Research Question 1 and 2 (Effectiveness: Effective)daed not provide
three demonstrations of an &ft between Baselin® Intervention and Intervention to
Return to Baseline phases.
The interventionappears to have had a small positive effechismot clearly effective
communicéion, & this appears teeducefrom Baseline to Intervention and Return to
Baseline shown bythe mean and trend lines. Although the amount of overlapping data
suggests this effect is onlgmall. According to Kratochwillet al0£2010 guidance
these findings providModerate Evidereto Research Question 1 and 2 (Effectiveness:
Effective) asthree demonstrations of an efféldvel, trend, immediacy of effecand at

least one demonstration of ameffect can be seen.

4.7.3. Descriptive databmode ofcommunication

Baseline I B

Mean Percentage Mean Percentage | Mean | Percentage
Eye contact 13.33 13.33 8.00
Gesture 4.00 8.82 8.33 6.00
Graphic 7.67 6.33 0.00 0.00
Vocalisation 0.00 0.00 2.50 5.70 0.67 2.63
Speech: one
word utterance 3.00 6.62 4.00 9.13 2.33 9.21
Speech2/3
words 6.67 14.71 3.83 8.75 3.33 13.16
Speech:
flowing speech 10.67 5.50 12.55 5.00

Table 21. Descriptive data of Faisal's mode of communication across Baseline,
Intervention and Return to Baseline phases

The descriptive databovesuggests that FaisalOs main mode of communication within
the Baseline phase was eye contact, graphic and flowing speech. His eye contact
remained around the same percentage throughout all phases. His use of graphics alsc
remainedaround the same percentage within Baseline latetventionbut reduced

completely within the Return to Baseline phasaisaDs flowing speech reduced in the
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Intervention, but increased greatly in the Return to Baseline phase. His use of gestures

increagd within both the Intervention and Return to Baseline phases.

4.7.4. The Social ®mpetency Inventory (SCI; pre, pst,delayed measure)

School perceptiongClass Teacher);

SCI Pre Post Difference Post Delayed | Difference
Prosocial 2.6 3.9 +15 3.9 3.8
Orientation
Social 2.7 3.5 +0.8 3.5 2.8
Initiative
Overall 2.6 3.7 +1.1 3.7 3.4

Table 22: Faisal's class teacherOs scores on the Social Competency Inventory pre, post and
delayed

Home perceptions(Mother);

SCI Pre Post Difference Post Delayed | Difference
Prosocial 2.8 3.7 +0.9 3.7 3.7 0
Orientation
Social 3.4 3.3 3.3 3.2
Initiative
Overall 2.8 3.5 +0.7 3.5 3.4

Table 23: Faisal's parentOs scores on the Social Competenkwentory pre, post and
delayed

4.7.4.1. FaisalOs SCI scoresusimary

Table 22 shows that FaisalOs teacherOs perceptions of {sscjaborientation and

social initiative behaviour increased after the intervention was introduced. This positive

change was larger for his psocial orientation skills than his social initiative

behavours. Positiveperceptios reduced slightly for his preocil orientation after the

interventionwas withdrawn andeturnedo the same level as before the iagation for

his socialinitiative skills.

Table 23 shows that RisalOs parentOs perceptionBiojpresocial orientatiorskills

increased and remained at the same level after the intervention was withdrawn. A slight

decline in perceptions of his social initiee skills was shown when the intervention

was introduced and remained at this same level after the intervention was withdrawn.
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4.7.5. The Belonging Scalé€BS; pre, post,delayed measure)

Pre

Post

Difference

Post

Delayed

Difference

Belonging

Scale

3

2.5

2.5

2.8

+0.3

Table 24: Faisal's selfreported scores on the Belonging Scale pre, post and delayed

Table 24 shows a small decrease in FaisalOsreptirted sense of school belonging

after the intervention. Thisncreased after the intervention was withdrawn and

4.7.5.1.

FaisalOs BS scoresummary

surpassed his seléported measuteefore the intervention was introduced.
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4.8. Data AnalysisbTaimoor
4.8.1. TaimoorOsrofile

Gender: Male Age (at start of study): 6 years10 months

The school SENCalescribed Taimooas having tendencies that are related to ASD.
They reportedthat Taimoor hadlifficulty with his social skills and sodianteraction

and can be quite passiwgth his peersHe is said to be very shy and will only interact
with staff or other pupils wheathers initiate thisDuring the baseline and intervention
phases of the studyaimoor attended a nurture base class within a primary school
which caters for pupils with additional learning and social néafithin the Return to

Baseline phase Taimoor wiisa mainstream classroom.

4.8.2. SCED graphs

4.8.2.1. Total communication attempts
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Graph 29: A line graph showinglaimoors total communication attempts across Baseline,
Intervention and Return to Baseline
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Graph 30. A line graph with mean and variance
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Graph 31. A line graph withtrend lines showing Taimoors total communication attepts

across Baseline, Intervention and Return to Baseline
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Graph 32 A line with overlap lines showingTaimoofs total communication attempts across
Baseline, Intervention and Return to Baseline

Characteristic | Visual Analysis

Level Graph30 show thathe mearremairedaround the same level in Baseline (2

andlIntervention(21.6), andreduces withirReturn to Baseline (7.3).

Trend Graph31 shows a steep negative trend within both Baselind retedvention

whilst a fairly steep incline trend ghown in the Return to Baseline

Variability Graph30 showssome variance in data within Baseline (SD: 5.2) and Re
to Baselhe (SD: 4.5) However, a large variationan be seen withithe
Intervention(SD: 11).

Immediacy of | Graph29 showsthat the Baseline data points fit within the large variatior
effect data in the first threedata points in the InterventiomA large drop in
communication can be seen from the final Intati@ data pmts and

Return to Baseline

Overlap Graph32 shows that all data in the Baseline ovepleghwith half the data in
the Intervention Only one data poinin the Return tolntervention

overlagpedwith thelntervention

Consistency | Graph29 shows no consistency betwe8&aseline and Return to Baseli
data, wth the amount ofcommunicationattemptsbeing greater in the

Baseline phase.

Table 25: A summaryof the outome of the visual analysis of Taimtsototal communication
attempts graphs
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4.8.2.2. TaimoorOs total communication attempts:isnmary
The visual analysis shows that theterventiondid not appear to have an effect on
TaimoorOsotal communicationattenpts. His communication within thietervention
phase appears very variabledatrend lines suggest this variability might have
continued even with furtheénterventionand without the school holidays.
According to Kratochwillet al0§010 guidance these findings proviti® Evidenceéo
Research Question 1 and 2 (Total Communication Attempts) égseg not provide
three demonstrations of an &ft between Baseline to Intervention and Intervention to

Return to Baseline phases.

4.8.2.3. Role in turn taking: initiation & r esponse
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Graph 33: A line graph showing Taimoor's role in turn taking (initiation & response) across
Baseline, Intervention and Return to Baseline

120


























































































































































































































































































































































































































































































