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Agrip
Bakgrunnur: Medferdarheldni (e. fidelity of implementation) visar til pess ad hve miklu leyti
ihlutun er gerd i samraemi vid pa dztlun sem lagt var upp med. Mling og eftirfylgni a
medferdarheldni er mikilveegur pattur i ihlutunarrannséknum til ad greina og tryggja skilning
4 pvi hvad liggur ad baki arangursrikrar ihlutunar. Til ad meta arangur ihlutunar nota

rannsakendur i auknum maeli maelingar 4 medferdarheldni og 6dlast pannig dypri skilning a
pvi hvernig ihlutunin var framkvaemd og hvort hin fylgdi daetlun.

Markmid: Adalmarkmid pessarar ritgerdar var ad skoda hvernig medferdarheldni hefur ahrif
a arangur i ihlutunarrannséknum. Markmidin voru ad: 1) Fa yfirlit yfir hvernig greint er fra
medferdarheldnii ihlutunarrannséknum a stami barna par sem ihlutunin fer ad stérum hluta
til fram a heimili barnsins (grein | og Il, rannsékn 1). 2) Kanna arangur ihlutunarrannséknar
fyrir eldri born sem stama, (stuttering intervention for older children [STOC]) (forrannsdékn),
par sem ndkveemar melingar 4 medferdarheldni voru byggdar inn i rannséknarsnidid og
ihlutunin var gerd heima hja barninu (grein Ill, rannsdkn 11). 3) Meta hvort haegt sé ad na
gédri medferdarheldni i ihlutunarrannsékn med pvi ad gera rad fyrir maelingum a
medferdarheldni i rannsdknarsnidinu og meela paer itarlega yfir ihlutunartimann (grein IV,
rannsokn 1l1). 4) Meta tengsl milli malinga @ medferdarheldni og nidurstadna a arangri
ihlutunar i medferd fyrir born 4 skélaaldri sem stama (grein IV, rannsoékn 111).

Adferd: Mismunandi adferdir voru valdar eftir pvi um hvada rannséknarspurningu var ad
reeda. Til ad fa yfirlit yfir medferdarheldni i ihlutunarrannséknum & stami barna var gerd
kerfisbundin leit og fraedileg Uttekt a ritryndum greinum sem birtar voru @ drunum 1981—
2021. brjatiu og sex greinar uppfylltu skilyrdi um nanari skodun. Athugad var hvernig paer
maeldu medferdarheldni. Medferdarheldni var metin Ut fra fjérum lykilmaelikvordum, magni
(e.dosage), heldni (e.adherence), gaedum (e.quality) og svérun (e.responsiveness) (grein Il).
Til ad kanna arangur ihlutunar medal barna sem stama var gerd einlida snidsrannsékn med
marglida grunnskeidi fyrir skélabérn (STOC). Nadi rannsdknin til sjé barna a aldrinum 9 —13
ara og var fylgst med stami peirra i 18 til 30 manudi, eftir pvi um hvada barn var ad raeda. Til
ad meta ahrif ihlutunar a talfaerni barnanna var safnad manadarlegum malsynum (n=653) og
upptokum af hverri ihlutunarstund (n=1551) (grein 1ll). Til ad meta hvort haegt veeri ad na
gddri medferdarheldni og hvort tengsl vaeru @ milli mzlinga 4 medferdarheldni og
nidurstadna a drangri ihlutunar voru ihlutunarstundirnar (n=1551) metnar Gt fra fjérum
pattum medferdarheldni: magni, heldni, geedum og svérun. Medferdarheldni var metin a
pessum pattum, baedi fyrir stundir sem foreldrar styrdu og einnig fyrir stundir sem bérnin
styrdu. Hver pattur var sérstaklega skilgreindur og einnig paer adferdir sem voru notadar vid
matid (grein V).

Nidurstodur: [ kerfisbundnu yfirlitsrannsékninni kom i ljés ad engin rannsékn greindi fra
Ollum fjérum pattum medferdarheldni, hvorki i adstaedum i klinik né heima. Fimm rannséknir



fiolludu ekki um neinn patt medferdarheldni, i hvorugu umhverfinu. Fjoldi skradra patta i
medferdarheldnivar fra 0 til 4 i kliniskum adstaeedum (M=1.5) og fra 0 til 4 i adsteedum heima.
(M=1.0). Magn ihlutunnar var sa pattur medferdarheldni sem oftast var skradur (27
rannsoknir, 75,0%), & medan svorun var sa pattur sem var sjaldnast skrddur (16 rannséknir,
44,4%). bratt fyrir 6rlitla aukningu & pvi hvernig greint var fra medferdarheldni i rannséknum
a sidustu arum syndi heildarfjoldi skradra patta 4 medferdarheldni ekki marktaeka aukningu
med timanum (grein Il). Forrannséknin & STOC ihlutuninni syndi jakvaedar nidurstddur fyrir
alla patttakendur, peir stomudu minna og alvarleiki stamsins minnkadi, dsamt pvi ad peir
téludu meira og a edlilegri hatt. beir fjérir patttakendur sem luku ihlutuninni syndu
marktaekar breytingar, baedi hvad vardar talflaedi og lifsgaedi (grein 111). Aukid magn ihlutunar
tengdist pvi ad patttakendur stomudu minna, téludu meira og a edlilegri hatt og stamid var
ekki jafn alvarlegt. Atti pad sérstaklega vid um paer pjalfunarstundir sem bornin styrdu. Meiri
heldni tengdist minna stami, talid hljomadi edlilegra og stam var ekki metid jafn alvarlegt.
Hins vegar tengdust betri gaedi og meiri svérun pvi ad patttakendur téludu meira en hafdi
ekki ahrif @ ad stamid minnkadi, ad talid hljdmadi edlilegra eda vaeri ekki eins alvarlegt (grein
IV). Skrad stig fyrir alla fjéra peetti medferdaheldni voru hzerri medal peirra fjogra
patttakenda sem luku ihlutuninni en peirra sem gerdu pad ekki, 6had pvi hvort foreldrar eda
bornin sdu um ihlutunarstundina (Grein 1V).

Alyktanir: Ofullnaegjandi skraning & medferdarheldni i ihlutunarrannséknum fyrir bérn sem
stama gerir pad ad verkum ad krefjandi er fyrir medferdaradila og rannsakendur ad tulka
nidurstédur ihlutunarrannsékna a areidanlegan hatt. STOC forrannsdknin syndi fram & meira
talflaedi og betri lifsgaedi hja patttakendum sem luku ihlutuninni. batttakendur sem voru med
betri medferdarheldnii STOC rannsékninni komu betur Ut eda stomudu minna. Mismunandi
medferdarheldni kom i 1jés pegar héparnir voru bornir saman eda pattendur sem luku
ihlutuninni voru bornir saman vid pa sem gerdu pad ekki. Patttakendur sem luku ihlutuninni
voru med betri medferdarheldni en peir sem klarudu hana ekki. itarleg athugun &
medferdarheldni getur veitt nyja syn a breytilega svorun vid ihlutun i rannséknum & stami i
framtidinni. Frekari rannsoknir eru naudsynlegar til ad kafa dypra i dakvedna paetti STOC.
Athugun @ medferdarheldni getur varpad ljési @ pa paetti sem kunna ad leida til mismunandi
svorunar vid ihlutun sem gerir pad ad forgangsatridi ad meelingar og skraningu a
medferdarheldni séu ndkveemar.

Nidurstodur pessarar ritgerdar stydja vid nudverandi pekkingu um mikilvaegi pess ad mala
medferdarheldni i ihlutunarrannséknum. Ad snidganga mat & medferdarheldni getur leitt til
villandi tengsla milli ihlutunar og nidurstadna, sem grefur undan areidanleika og notagildi
rannséknarnidurstadna. An gagna um medferdarheldni geetu rannsakendur dlyktad ranglega
ad ihlutun virkadi ekki, pegar raunveruleg virkni gaeti verid téluverd ef ihlutunin hefur verid
framkvaemd samkvaemt datlun. Einnig geetu itarleg gogn um medferdaheldni synt ad minna
magn ihlutunar vaeri naegilegt. Auk pess veita itarleg gogn um medferdaheldni 6metanlegar
upplysingar um maelingar & nidurstdodum sem koma til vegna ihlutunarinnar og varpa ljési 4
misraemi milli skynjadra og raunverulegra dhrifa ihlutunarinnar.
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Abstract

Background: Fidelity of Implementation (FOI) refers to the degree to which an
intervention is delivered as intended or prescribed. Measuring and tracking FOI in
intervention studies is an essential part of ensuring understanding of intervention
effectiveness evaluations. Researchers are increasingly utilizing FOI to attain a more
holistic comprehension of intervention delivery, aiming to assess whether
implementation aligns with intended protocols and correlate this with intervention
outcomes.

Aims: The overall aim of this thesis was to examine how implementation fidelity
influences the effectiveness of an intervention. More specifically, the aims were to: 1)
Gain a comprehensive understanding of the reporting of fidelity measurements in
previous stuttering intervention research for children who stutter (CWS) where a
component of the intervention was implemented in a home environment and to identify
gaps in knowledge related to FOI measurements and reporting (Paper | & II, Study 1). 2)
Examine the effectiveness of a pilot home-based intervention for CWS (stuttering
intervention for older children [STOC]) where detailed measurements of
implementation fidelity used in the research design (Paper Ill, Study 1l). 3) Assess
whether high levels of fidelity could be achieved in an intervention study where FOI was
incorporated into the design and tightly controlled for during the study (Paper IV, Study
I1). 4) Determine the relationship between measured FOI and performance on outcome
measures for an intervention for school-aged CWS (Paper IV, Study Il1).

Methods: The research was based on a range of methodologies where different
methods were applied to answer different research questions. To address Aim 1, a
systematic literature search and literature review of published, peer-reviewed papers
published between 1981 until 2021 was completed. Thirty-six eligible papers were
included and the presence of four key fidelity components in these papers were
analysed: dosage, adherence, quality, and responsiveness (Paper Il). To address Aim 2,
a single case experimental design with multiple baselines was used. STOC intervention
consisted of a home-based intervention program combining time-out training with a
performance-contingent maintenance schedule strategy. This study was a pilot of the
effect of the STOC intervention and involved seven male children aged 9 — 13 who
stuttered with children’s stuttering monitored for between 18 to 30 months, depending
on the child. Routine monthly speech samples (n=653) and recordings of each
intervention session (n=1551) were collected (Paper Ill) to determine the effect of the
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intervention on children’s speech production. To address Aims 3 and 4, the intervention
sessions (n=1551) from Paper Ill were evaluated based on the four FOI components:
dosage, adherence, quality, and responsiveness. FOl was assessed across these
dimensions for both parent- and child-managed STOC sessions, each component having
specific definitions and methodologies employed for assessment (Paper IV).

Results: Within the literature review, no study reported on all four FOI components in
both clinical and home settings, and five studies did not report on any FOlI component
in either setting. The reported number of FOl components ranged from 0 to 4 in clinical
settings (M=1.5) and from 0 to 4 in home settings (M=1.0). Dosage was the most
frequently reported FOI component (27 studies, 75.0%), while responsiveness was the
least frequently reported (16 studies, 44.4%). Despite a slight trend towards increased
reporting in recent years, the overall number of FOl components reported did not show
a significant increase over time (Paper Il). The STOC intervention pilot study
demonstrated promising results for all participants, showing reductions in both the
frequency and severity of stuttering, along with increases in speech quantity and
naturalness. The four participants who completed the intervention reported significant
improvements in both their fluency of speech and their quality of life (Paper Ill).
Increased dosage was associated with reduced stuttering, increased speech output,
enhanced naturalness, and reduced severity, particularly for sessions managed by the
children. Greater adherence was linked to reduced stuttering, more natural speech, and
lower severity ratings. However, higher quality and responsiveness were associated with
increased speech output but did not correspond to reduced stuttering, enhanced
naturalness, or decreased severity (Paper IV). Scores for all four FOl components were
higher among participants who completed STOC compared to those who did not,
regardless of whether sessions were managed by parents or children (Paper IV).

Conclusions: The poor reporting of FOI in intervention research for CWS poses a
significant methodological challenge, hindering the ability of clinicians and researchers
to interpret study findings accurately. The STOC pilot study revealed improvements in
fluency and quality of life for the participants who completed the intervention.
Participants who adhered more closely to STOC showed better outcomes; experiencing
reduced stuttering. Discrepancies in FOI were apparent when comparing participants
who completed the intervention with those who did not. A comprehensive examination
of FOI may offer fresh insights into the variability in intervention response in future
studies of stuttering interventions. Further research is warranted to delve deeper into
the specifics of the STOC protocol. Exploring implementation fidelity could shed light on
a significant factor contributing to the variability in intervention outcomes, making it
imperative for intervention studies to prioritize thorough measurement and reporting
of FOI to advance evidence-based practices.
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The findings of this thesis contribute to the existing body of literature emphasizing the
significance of FOl measurements in intervention research. Overlooking the assessment
of FOI could lead to misleading associations between interventions and outcomes,
undermining the reliability and applicability of study results. Without FOI data,
researchers may inaccurately conclude that an intervention is ineffective, when its true
effectiveness could be substantial if implemented as intended. Conversely,
comprehensive FOI data could reveal that a reduced level of intervention is sufficient.
Moreover, detailed FOI data provides valuable insights into the specific outcome
measures influenced by the intervention, illuminating discrepancies between perceived
and actual intervention effects.

Keywords:

Fidelity, intervention, children, parent-implemented, stuttering, fluency
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1 Introduction

In recent years, evidence-based research has increasingly focused not only on determining
the real-world effectiveness of interventions but also on understanding the underlying
reasons for their efficacy in controlled settings. As a result, there has been progress in the
development of guidelines governing the evaluation and execution of intervention fidelity in
research of behavioural interventions. Various frameworks have emerged to address fidelity
considerations, such as those proposed by An et al. (2020), Bellg et al. (2004), Century et al.
(2010), and Lieberman-Betz (2015). Fidelity of implementation (FOI), a key construct in this
context, refers to the assessment of whether interventions were carried out as intended, as
defined by Perepletchikova and Kazdin (2005). Measuring FOI involves quantifying the
disparity between the intended and actual implementation of interventions.

FOI denotes the extent to which an intervention adheres to its intended or planned
execution (An et al., 2020; Dane & Schneider, 1998; Dusenbury et al., 2003; Perepletchikova
& Kazdin, 2005; Prowse et al.,, 2015). When an intervention deviates from its intended
implementation, establishing a causal link between the independent variable (the
intervention) and changes in the dependent variable (stuttering behaviour) becomes
challenging (Gresham et al., 1993). Inadequate fidelity in intervention research jeopardizes
both internal and external validity, rendering causal inferences unreliable, as observed by
Gresham et al. (1993) and Moncher and Prinz (1991). Neglecting FOI could lead to erroneous
conclusions regarding the efficacy of individual interventions and hinder comparisons
between different intervention approaches in clinical settings (Bergpérsdéttir & Ingham,
2016). Hence, FOI has emerged as a pivotal consideration in intervention study guidelines,
such as the Single-Case Reporting Guideline in Behavioural Intervention, also known as
SCRIBE (Tate et al., 2016), and in research quality assessments, exemplified by the Council
for Exceptional Children standards for evidence-based practices in special education (CEC,
2014). In essence, failure to demonstrate adequate fidelity in clinical intervention research
represents a significant problem that impedes the ability of researchers and practitioners to
gauge intervention effectiveness and ascertain whether a particular study and intervention
merits inclusion in the evidence base for practice (Hofslundsengen et al., 2022, Kaderavek &
Justice, 2010; McCormack et al., 2017).

1.1 The construct of fidelity of implementation

Research on complex or multifaceted interventions tends to have poorer fidelity compared
to studies focusing on simpler interventions, as complex intervention often involves various
components and procedures that make it more challenging to have faithful implementation
across different settings and practitioners (Hogue et al., 2006). Behavioural interventions
frequently face difficulties in maintaining fidelity records, particularly when interventions
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are implemented outside clinical settings. This challenge arises from the intricate nature of
these interventions, which often encompass multifaceted strategies and techniques that can
pose challenges to consistent implementation across diverse settings and by different
practitioners. Variations in practitioners' experience, training, and proficiency levels may
result in inconsistencies in fidelity. Implementations of mental health and behavioural
interventions often occur in non-clinical settings, where the unique needs and traits of
clients being served can influence delivery methods, further exacerbating fidelity challenges
(An et al., 2020; Schoenwald et al., 2011). Perepletchikova and Kazdin (2005) described the
challenge of devising universally applicable FOI measures, stating that since interventions
can differ in their components and the necessary qualifications for effective implementation,
measures of fidelity might need to be customized for individual interventions.

Fidelity refers to the degree to which an intervention is delivered according to the prescribed
protocol or guidelines. Establishing whether the intervention was faithfully executed allows
researchers to determine whether observed outcomes can be attributed to the intervention
itself (Ginsburg et al., 2021; Walton et al., 2020). Treatment fidelity involves continuously
assessing, monitoring, and improving the reliability and internal validity of a study, including
identifying errors of commission (adding unnecessary elements) and errors of omission
(missing essential components) (Borrelli et al., 2005). While numerous terms and dimensions
have been proposed for assessing FOI in intervention studies, the literature has coalesced
around a cohesive understanding of its fundamental components, which encompass dosage,
adherence, quality, and responsiveness (An et al., 2020). Building on the groundwork of the
National Institutes for Health Behavior Change Consortium (NIH BCC) treatment fidelity
framework (Bellg et al., 2004; Borrelli et al., 2005), a comprehensive five-domain model for
evaluating treatment fidelity, this understanding meticulously considers aspects such as
study design, training, delivery, receipt, and enactment. Despite the absence of commonly
used guidelines or best practices for evaluating FOI, researchers acknowledge its pivotal role
in shaping intervention outcomes (Hofslundsengen et al., 2022). Consequently, researchers
must meticulously design intervention protocols that incorporate rigorous FOI monitoring
(An et al., 2020; Carroll et al., 2007; Dusenbury et al., 2003; Hagermoser Sanetti, &
Kratochwill, 2014; Ingersoll & Dvortcsak, 2006; Lieberman-Betz, 2015; Roberts & Kaiser,
2011; Walton et al. 2020). The NIH BCC treatment fidelity framework (Bellg et al., 2004;
Borrelli et al., 2005) have been validated and updated (Borrelli et al., 2011) to provide a
comprehensive framework for evaluating treatment fidelity (Johnson-Kozlow et al., 2008;
Spillane et al., 2007; Wyatt et al., 2010). The five-domains in their model are design, training,
delivery, receipt, and enactment. Design involves considering and reporting factors
necessary for trial evaluation and replication, such as treatment content, dose, provider
credentials, and theoretical frameworks. Training focuses on developing and standardizing
training for providers, measuring skill acquisition, and maintaining skills over time. Delivery
supports the intervention being delivered as intended, with mechanisms to assess provider
adherence and measure nonspecific effects. Receipt confirms participants understand the
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intervention information. Finally, enactment monitors and improves patients' ability to apply
cognitive strategies and behavioral skills in daily life.

The selected references represent a comprehensive body of literature that collectively
underscores the importance of FOI in intervention research. By citing these authors, | aim to
demonstrate the consensus among researchers regarding the critical role of FOI in shaping
intervention outcomes. Each of these authors has contributed valuable insights into various
aspects of FOI assessment, emphasizing its significance in ensuring the integrity and
effectiveness of interventions. Therefore, by referring to these authors | seek to draw
attention to the robust evidence base supporting the meticulous monitoring and evaluation
of FOIl in intervention studies. In the next section, the four elements of FOI will be defined,
drawing on literature that elucidates the critical components and measurement techniques
associated with FOI.

1.1.1 Dosage

In behavioural interventions, dosage plays a critical role, encompassing the frequency and
duration of intervention sessions or activities (An et al., 2020; Hofslundsengen et al., 2022).
Dosage involves tracking how often and for how long participants engage in the intervention,
ensuring they receive the prescribed amount as outlined in the study protocol (An et al.,
2020; Bellg et al., 2004). This concept is essential for maintaining uniformity across different
conditions, especially when multiple behavioural targets are involved. Consistency in dosage
maintains the integrity and comparability of study outcomes. However, dosage in
behavioural contexts extends beyond frequency and duration of intervention. In this context
it can also include the amount of program content that the participants receive (Slaughter
et al., 2015). This broader view of dosage encompasses multiple dimensions, including self-
reports by providers for all lessons, objective assessments based on observations, and
attendance records for each participant. This multifaceted approach provides a
comprehensive understanding of the intervention's reach and impact (Dusenbury et al.,
2003; Walton et al., 2020).

Detailed assessment of dosage captures various aspects such as how often a target is
addressed, the duration of each session, the frequency of intervention delivery per week or
month, the time span over which the intervention occurred, and the total time spent in
intervention over the entire intervention period (Kaderavek & Justice, 2010). This
comprehensive approach fosters transparency and rigor in evaluating intervention
effectiveness (Perepletchikova et al., 2007; Walton et al., 2020). Overall, by addressing these
multiple facets of dosage, researchers can promote the effective implementation and
evaluation of behavioural interventions.
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1.1.2 Adherence

Adherence in intervention delivery is a fundamental aspect, evaluating the extent to which
intervention providers, such as clinicians, educators, or parents, adhere to prescribed
procedures or techniques during intervention implementation (An et al., 2020). It entails
closely monitoring whether interventionists follow the intervention protocol, including
specific instructions, techniques, or strategies (Bellg et al., 2004). Ensuring adherence is
crucial for maintaining consistency in intervention delivery across different providers and
settings. It is essential to prevent contamination across interventions and control conditions,
particularly when administered by the same provider. Efforts must be made to maintain
fidelity to the intended content of intervention, thereby enhancing the reliability and validity
of study outcomes (Bellg et al., 2004).

Adherence extends beyond the consistency of intervention delivery to include the degree of
implementation of specified program components as outlined in program manuals. This
involves ensuring that intervention activities and methods are consistently implemented
according to the program's written guidelines (Dane & Schneider, 1998; Ginsburg et al.,
2021). Treatment fidelity encompasses not only the correct implementation of an
intervention but also the identification of errors of commission and omission, which can
significantly impact dissemination of the intervention (Borrelli et al., 2005). Assessing
adherence can employ various approaches, such as self- or other-completed checklists to
track implementation accuracy, direct observation of intervention sessions, and measuring
implementation as a dependent variable. These methods offer insights into how well the
implementer follow the prescribed procedures and support the ongoing monitoring of
intervention fidelity (Lieberman-Betz, 2015). Borrelli (2011) highlighted that digital recorders
and other electronic monitoring solutions can be used to give specific feedback to providers,
promote standardization, and store data efficiently. Furthermore, adherence involves
aligning the implementation of specific activities and methods with the program's written
instructions. It specifies the implementation strategies and evaluates the extent to which
these strategies are executed as intended (Slaughter et al., 2015). Practically, assessing
adherence focuses on whether the implementer adheres to the correct steps during
implementation, ensuring that interventions are delivered consistently and according to
protocol (Kaderavek & Justice, 2010). Both the manner in which adherence is monitored
(e.g., direct observation vs. self-assessment) and the rigour with which this is implemented
impact the accuracy of adherence measurement.

Overall, assessing adherence can involve using one or more strategies, including direct
observation, self-report measures, and checklists. Additional strategies include using digital
tools for real-time monitoring and feedback (Bellg et al., 2004; Borrelli et al., 2005; Borrelli,
2011). These tools can track adherence to protocols, monitor the delivery of interventions,
and provide insights into the effectiveness of different strategies. It is essential to assess
adherence to support the effective delivery of interventions and the validity of study findings
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(Perepletchikova et al., 2007). This comprehensive approach to adherence helps maintain
the integrity and efficacy of behavioural interventions.

1.1.3 Quality

Quality in intervention delivery encompasses the proficiency with which intervention
components are implemented, emphasizing the competence and skill of the implementer
(An et al., 2020). In previous research quality has been described in terms of how well the
implementer delivers the intervention, encompassing their ability to communicate
effectively, establish rapport with participants, and deliver intervention content with clarity
and accuracy (Bellg et al., 2004; Ginsburg et al., 2021). As stated by Bellg et al. (2004), it is
important that training is conducted uniformly across different providers, that providers are
trained to well-defined performance criteria, that their skills do not diminish over time, and
that the delivery of treatment is consistently monitored. This comprehensive evaluation
verifies that the implementer is proficient in delivering the intervention and that participants
receive high-quality services (Lieberman-Betz, 2015).

Quality of delivery encompasses qualitative aspects of program delivery beyond the mere
implementation of prescribed content. This includes factors such as the enthusiasm of the
implementor, the overall effectiveness of the session, and the implementor’s attitudes
towards the program. These elements significantly influence the overall effectiveness of the
intervention and the engagement of participants (Dane & Schneider, 1998). Additionally,
assessing the quality of delivery involves evaluating how closely a provider aligns with the
theoretical ideal in delivering program content (Bellg et al., 2004; Borrelli et al., 2005;
Borrelli, 2011). This validates that the implementor meets established standards for
intervention delivery, facilitating ongoing monitoring of intervention fidelity (Dusenbury et
al., 2003). This involves procedures such as rater training, assessing inter-rater reliability,
and controlling for measure reactivity, overall assessing the effectiveness of the training
provided to the individual delivering the intervention (Bellg et al., 2004). These measures
help maintain the integrity and validity of intervention fidelity assessments, ensuring
interventions are implemented as intended (Perepletchikova et al., 2007; Walton 2020).
Overall, evaluating the quality of intervention delivery is crucial for ensuring the
effectiveness and fidelity of interventions. By assessing implementors’ proficiency to
program guidelines, researchers can enhance the validity and reliability of study findings and
improve participant outcomes.

1.1.4 Responsiveness

Responsiveness in intervention evaluation focuses on participants' engagement, receptivity,
and responsiveness to the intervention (An et al., 2020). It entails assessing how participants
interact with and actively participate in intervention activities, including their level of
comprehension, engagement, cooperation, and motivation (Bellg et al., 2004). One aspect
of responsiveness is ensuring that participants comprehend intervention information,
particularly in cases where cognitive abilities are compromised, literacy/education levels are
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low, or language proficiency is limited. It involves confirming participants' ability to apply
cognitive skills taught in the intervention. Additionally, it involves confirming participants'
ability to utilize the behavioural skills taught in the intervention (Bellg et al., 2004). Assessing
participant responsiveness also entails evaluating participant reactions to program sessions,
which may encompass indicators such as levels of involvement and enthusiasm. This
assessment helps gauge the degree of participant engagement and involvement in program
activities and content (Dane & Schneider, 1998; Dusenbury et al., 2003).

Participant responsiveness is measured based on reports or observations of participant
engagement during training or intervention sessions. This may include implementors’
satisfaction reports obtained through questionnaires or interviews, and observations or
reports of the participants engagement with the intervention (Lieberman-Betz, 2015). The
extent to which participants engage with and are involved in program activities and content
is essential for the success of the intervention. It also considers the involvement of
intervention providers in developing, evaluating, or being receptive to implementation
strategies (An et al., 2020; Slaughter et al., 2015). By evaluating participant responsiveness,
researchers can assess the degree to which participants are actively engaged in the
intervention, identify areas for improvement, and tailor intervention strategies to better
meet participants' needs. This comprehensive evaluation enhances the effectiveness and
relevance of interventions, ultimately improving outcomes for participants.

1.1.5 Measurements

Various fidelity evaluation methods are used in research studies to confirm that
interventions are implemented as intended and to assess the integrity of the intervention
protocol. These methods are crucial for verifying that the intervention is delivered
consistently and accurately, thereby enhancing the reliability of research findings.
Depending on context, the reporting can vary depending on who is evaluating the
intervention. This variability allows the assessment to be tailored to specific needs and
perspectives, enhancing the overall understanding of intervention fidelity. Each method
offers unique advantages and contributes to a comprehensive assessment of fidelity in
intervention research.

Researchers and/or trained observers: Direct observation serves as a cornerstone method
in fidelity evaluation, where researchers or trained observers actively supervise intervention
sessions in real-time. Additionally, having a second observer present during intervention
sessions enables real-time assessment of fidelity. The second observer can independently
assess the delivery of the intervention and compare their observations with those of the
primary observer. This method helps validate fidelity assessments and reduces the potential
for bias in the evaluation process (Tong et al., 2019). Using standardized checklists or rating
scales, they document the presence or absence of key fidelity components. This meticulous
approach provides valuable insights into the actual delivery of the intervention, enabling
immediate feedback to the intervention provider and fostering continuous improvement (An
et al., 2020). This structured approach supports all critical aspects of the intervention being
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monitored and recorded systematically, as well acting to identify errors of commission and
omission (Bellg et al., 2004; Borrelli et al., 2005; Borrelli, 2011). Similarly, audio or video
recordings of intervention sessions are frequently utilized for later review and fidelity
assessment. Researchers analyse these recordings to evaluate adherence to the intervention
protocol, identify areas for improvement, and provide feedback to the intervention provider.
The assessment and monitoring of fidelity is important for accurately evaluating whether or
not the intervention is being adequately delivered. This method allows for a detailed
examination of intervention delivery and facilitates the identification of specific areas for
training and/or support (An et al., 2020: Boyle, 2015; Ginsburg et al., 2021). Documentation
review involves examining session notes, intervention logs, or intervention manuals to
assess fidelity to the intervention protocol. This method provides valuable insights into the
delivery of intervention components and any modifications made during implementation
(Ginsburg et al., 2021). It allows researchers to track changes in the intervention over time
and maintains consistency in implementation across different settings or different providers
(Craig et al.,, 2009; Walton et al.,, 2020). Additionally, as an extension of fidelity
investigations, researchers may also consider approaches used in knowledge translation,
implementation science, and/or social validity investigations to better understand the
challenges faced in achieving fidelity from the user perspective. For example, questionnaires
could be administered to intervention providers, participants, or both to gather feedback on
their experiences with the intervention. By collecting self-reported data, researchers can
gain insights into the factors that may impact fidelity and identify areas for improvement
(Guitar, 2014). Structured interviews with intervention providers or participants offer
another avenue for gathering feedback on intervention implementation. Researchers
conduct these interviews to explore perceived adherence to the protocol, barriers to
implementation, and suggestions for improvement. This qualitative approach adds depth to
the fidelity assessment process by capturing the perspectives and experiences of those
directly involved in the intervention (Walton et al., 2020).

Intervention provider: Self-report measures are another common approach, wherein
intervention providers report on their adherence to the intervention protocol (An et al.,
2020). They document their implementation practices, challenges encountered, and
deviations from the protocol. While self-report measures offer valuable information, they
may be subject to bias and may not always accurately reflect the actual implementation of
the intervention (Yaruss & Quesal, 2016). For example, in school-based prevention
programs, a teacher might report higher adherence to a program's protocol to avoid
appearing non-compliant or understate deviations to seem more skilled (Dane & Schneider,
1998). This bias can lead to an overestimated sense of program fidelity, compromising the
validity of research findings. Dane and Schneider (1998) highlight that fidelity ratings
provided by trained observers show stronger effects than those from implementer self-
reports, suggesting that self-reports are commonly affected by social desirability and are less
reliable than objective measures like direct observation. Overcoming these challenges
requires training, clear guidelines, support, and thorough documentation.
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In summary, fidelity evaluation methods are essential for accurate and consistent
implementation of interventions in research. By employing a combination of direct
observation, self-report measures, audio or video recordings, structured interviews, and
documentation review, researchers can comprehensively assess fidelity and make informed
decisions to optimize intervention delivery (Yaruss & Quesal, 2004). Each method offers
unique advantages and contributes to a comprehensive assessment of fidelity in
intervention research.

1.1.6 FOI definitions used in this thesis

In this thesis four FOlI components were considered: dosage, adherence, quality, and
responsiveness. Use of these four components provides a straightforward and focused
framework by concentrating on four essential components. The following definitions of the
FOI components will be used. Dosage refers to the frequency of session delivery, indicated
by the number of sessions attended, session duration, and duration of the entire
intervention (An et al., 2020; Bellg et al., 2004; Dane & Schneider, 1998; Dusenbury et al.,
2003; Kaderavek & Justice, 2010; Lieberman-Betz, 2015; Slaughter et al., 2015). Typically,
dosage is measured through session attendance logs and/or session recordings. Adherence
pertains to the accuracy of intervention delivery and is often assessed using checklists,
automatic recording devices, and/or independent observer judgments (An et al., 2020; Bellg
et al., 2004; Dane & Schneider, 1998; Dusenbury et al., 2003; Kaderavek & Justice, 2010;
Lieberman-Betz, 2015; Perepletchikova et al., 2007; Walton et al., 2020). Quality denotes
the effectiveness of intervention delivery and describes the skilfulness with which the
intervention was delivered and the ability of the interventionist to engage the participant
(An et al., 2020; Bellg et al., 2004; Dane & Schneider, 1998; Dusenbury et al., 2003; Gearing
et al., 2011; Kaderavek & Justice, 2010; Lieberman-Betz, 2015; Perepletchikova et al., 2007).
Quality is often assessed using similar methods as adherence, such as checklists, automatic
recording devices, and/or independent observer judgments. To illustrate the distinction
between adherence and quality, consider an individual who consistently performs a
prescribed exercise routine (adherence) but executes the exercises with poor technique and
minimal effort (quality). While adherence verifies that the intervention is being followed as
planned, quality reflects the effectiveness and skillfulness with which the intervention is
delivered. High adherence with low quality may not yield the desired outcomes,
underscoring the importance of both components in evaluating intervention success. While
some have suggested that quality also includes the interventionist’s adherence to the
intervention protocol (e.g., Gearing et al., 2011), in this study the accuracy of adherence to
protocol was not included as a component of quality, as this is considered as the FOI
component of adherence. Lastly, responsiveness reflects participant involvement and
engagement in the intervention, which includes gauging their comprehension and
satisfaction with the intervention. By using satisfaction surveys and direct observation of
participant behavior, it is possible to assess how well participants understand and engage
with the intervention (An et al., 2020; Bellg et al., 2004; Century et al., 2010; Dane &
Schneider, 1998; Dusenbury et al., 2003; Lieberman-Betz, 2015; Slaughter et al., 2015).
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Quality and responsiveness are closely related components that interact and on occasions
may overlap. In this thesis, quality predominantly focused on the behaviour of the
interventionist (i.e., clinician or parent), while responsiveness focused predominantly on the
behaviour of the participant (i.e., the child).

The rationale for choosing these components, above others, is that concentrating on dosage,
adherence, quality, and responsiveness, allows for a streamlined evaluation process. This
can make it easier to collect and analyze FOI data, leading to more efficient and actionable
findings. Use of these FOI components is well supported by contemporary research and have
been widely used in recent studies (An et al., 2020; Bellg et al., 2004; Century et al., 2010;
Dane & Schneider, 1998; Dusenbury et al., 2003; Kaderavek & Justice, 2010; Lieberman-Betz,
2015; Perepletchikova et al., 2007; Slaughter et al., 2015; Walton et al., 2020). This alignment
with current scientific practices lends credibility to the approach, grounding it in established
methodologies. While the NIH BCC treatment fidelity framework (Bellg et al., 2004; Borrelli
et al., 2005) offers a comprehensive evaluation by including design, training, receipt, and
enactment of treatment skills, the chosen FOI components specifically target the core
aspects of implementation rather than the intervention process more generally. This
focused approach provides a thorough yet streamlined evaluation of intervention fidelity
and effectiveness, complementing the broader scope of the NIH BCC treatment fidelity
framework.

1.2 Stuttering

Developmental stuttering, also referred to as childhood-onset fluency disorder (DSM 5;
American Psychiatric Association, 2013), is categorized as a neurodevelopmental disorder
according to the International Statistical Classification of Diseases and Related Health
Problems (11th ed.; World Health Organization, 2018). Stuttering is characterized by a
persistent, frequent, or pervasive disruption of the rhythmic flow of speech that emerges
during childhood development. In the context of stuttering, fluency refers to the smooth,
uninterrupted flow of speech. This disruption is beyond the normal variation expected for a
person's age and intellectual functioning, leading to reduced speech intelligibility and
significantly impacting communication (World Health Organization, 2018).

These disruptions can range from repetitions of sounds, syllables, and/or words to
prolongations of sounds and/or complete blocks where the speaker is unable to produce any
sound. These disruptions can interfere with communication and may be accompanied by
physical tension or struggle as the individual attempts to speak. The severity of stuttering
can vary widely among individuals and can also fluctuate in different situations (Bloodstein
et al., 2021; Constantino et al., 2016; Guitar 2014). While stuttering typically emerges during
childhood, it can persist into adulthood and significantly impact various aspects of a person's
life (Einarsdottir et al., 2024; Yairi & Ambrose, 2013). The exact aetiology of stuttering
remains elusive, but it is widely recognized as a multifactorial disorder influenced by genetics
and/or neurological disorder (Ingham et al., 2018; Smith & Weber, 2016). Concordance rates
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among twins provide evidence supporting the genetic basis of stuttering (Rautakoski et al.,
2012). Subsequent advanced aggregation studies and segregation analyses yielded data
consistent with established genetic models. Recent linkage and association studies have
started to identify specific genes that contribute to the disorder and recent studies have
shown promising results and that genes with roles in structural organization and various
neural processes might play a role in developmental stuttering risk (Polikowsky et al., 2022).
Neuroimaging research has provided insights into the neurobiological basis of stuttering,
revealing differences in brain structure and function, particularly in regions associated with
speech production and motor control (Ingham et al., 2018; Neef et al., 2015). Understanding
these classifications is essential for tailoring effective interventions for individuals affected
by stuttering.

Developmental stuttering is the most common form of stuttering and typically emerges
during early childhood, often between the ages of 2 and 5. This type of stuttering occurs
during the developmental stages of speech and language acquisition when children are
learning to formulate and produce sounds, words, and sentences (Hofslundsengen et al.,
2022; Reilly et al., 2009; Yairi & Ambrose, 2013). Developmental stuttering may manifest as
repetitions of sounds, syllables, or words, prolongations of sounds, or blocks where the flow
of speech is interrupted. While the exact causes of developmental stuttering are not fully
understood, it is believed to result from a combination of genetic, neurological, and
environmental factors (Smith & Weber, 2016; Yairi & Ambrose, 2013). The onset of
developmental stuttering is typically around the age of three years and is estimated to effect
around 5%-8% of preschool children, with males being more likely to experience stuttering
than females (Bloodstein et al., 2021; Yairi & Ambrose, 2013). Spontaneous recovery,
recovery without therapy, occurs in around 60-80% of cases depending on the criteria used
to define recovery (Einarsdottir et al., 2020; Yairi & Ambrose, 2005). As children grow older,
the likelihood of spontaneous recovery decreases, resulting in the need to start therapy early
(Einarsdéttir et al., 2024; Yairi & Ambrose, 2005), with spontaneous recovery rarely seen by
the time children are in their school years (Einarsdéttir et al., 2024). The incidence of
stuttering is estimated to be around 4-5% in children, while the prevalence rate globally is
approximately 1% (Bloodstein et al., 2021). In adulthood, the persistent developmental
stuttering is observed more often in males than females, with a male-to-female ratio of 4:1
(Bloodstein et al., 2021).

Two types of stuttering typically have their onset during adulthood. Neurogenic stuttering
typically develops later in life, often as a result of damage to areas of the brain responsible
for speech and language processing (Neef at al., 2015), particularly impacting the brain's
ability to control speech production (Junuzovic-Zunic et al., 2021). This type of stuttering can
occur following a sudden injury to the brain, such as in stroke and traumatic brain injury,
progressive neurological disorders, such as Parkinson's disease and multiple sclerosis, or the
use of certain medications. Neurogenic stuttering is a multifaceted disorder, the underlying
pathophysiological mechanisms of which are not fully understood. Functional stuttering
differs from developmental or neurogenic stuttering through its adult onset, occurring
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without a prior history of speech difficulties. It is often characterized by extremes in
variability or consistency in repetitions (Baker et al., 2021). Case studies indicate that
functional dysfluency may emerge following stressful life events, particularly those involving
conflict or challenges in expressing negative emotions with close individuals or authority
figures (Baker et al., 2021). Differential diagnosis of neurogenic and functional stuttering is
challenging for clinicians, especially as this determines the treatment options and prognosis
for recovery. However, treatment typically involves collaboration between speech therapists
and physicians, most commonly neurologists, and sometimes psychologists (Junuzovic-Zunic
et al, 2021).

Stuttering can have significant, negative, effects on many different aspects of an individual's
life. It can impair communication skills, leading to frustration and difficulties in expressing
thoughts and ideas clearly (lverach et al., 2009). Children, adolescents, and adults who
stutter often encounter negative stereotypes and reactions from listeners (Snyder, 2001).
These issues become more pronounced during adolescence, adversely affecting self-esteem,
increasing anxiety levels, and harming social relationships and academic performance (Blood
& Blood, 2004). The interruptions in speech flow caused by stuttering can impede effective
communication, resulting in misunderstandings and hindering the conveyance of messages.
Individuals who stutter often experience challenges in social interaction (Gunn et al., 2019).
Many individuals form negative attitudes towards speaking and often face avoidance,
struggle, or anxiety in speech situations (lverach et al., 2009; Menzies et al., 2019). These
challenges can lead to feelings of helplessness, shame, and embarrassment, and can
generate expectations of social harm. Consequently, they may negatively impact one's
occupational and educational achievements and overall quality of life (Yaruss, 2001). As a
result, adults who stutter might have a higher risk of developing psychological, emotional,
and behavioural difficulties (Craig, 2003).

CWS are often perceived as less popular and less likely to be seen as leaders compared to
their peers who do not stutter (Davis et al., 2002). Childhood bullying has been linked to
increased anxiety later in life (Gladstone et al., 2006; Hawker & Boulton, 2000; McCabe et
al., 2010), and studies indicate that CWS report experiencing significantly higher rates of
bullying than those who do not. Over time, the cumulative effect of these experiences may
contribute to the development of depression or other mental health concerns (Bloodstein
et al., 2021; Sizer & Sizer, 2023). The fear of stuttering in public settings can lead to social
anxiety and avoidance of speaking situations (Craig et al., 2002; Iverach & Rapee, 2014).
People who stutter may avoid certain social gatherings, public speaking engagements, or
situations where they anticipate judgment or negative reactions regarding their speech
(Helgadéttir et al., 2014). The emotional toll of stuttering can be substantial. Negative
reactions from others, such as ridicule or impatience, can exacerbate these emotions,
leading to increased social isolation and diminished self-confidence (Gunn et al., 2019).
Studies have even associated stuttering with reduced earnings (Gerlach et al., 2018).

11



iris Osp Bergporsdottir

1.3 Stuttering intervention for different age groups

Interventions tailored to different age groups aim to address the unique needs and
challenges associated with developmental stuttering at various stages and ages. In this
context, interventions for preschool-aged children, school-aged children, and adults who
stutter adopt distinct approaches to promote fluency, communication confidence, and
effective coping strategies (Baxter et al., 2016; Guitar, 2014).

There is evidence supporting the benefits of early intervention, in addressing stuttering,
particularly in the preschool years. Early identification and intervention have been
associated with improved long-term outcomes, including enhanced speech fluency and
reduced psychosocial impact (Baxter et al., 2016; Bothe et al., 2006; Brignell et al., 2021;
Hofslundsengen et al., 2022). These interventions typically focus on early identification of
stuttering behaviours and implementation of strategies to promote fluent speech in
naturalistic settings (Hofslundsengen et al., 2022; Reilly et al., 2009). By intervening during
this critical period of language development, clinicians and parents can mitigate the long-
term impact of stuttering on a child's communication skills and overall well-being (Onslow &
Packman, 1999; Roberts & Kaiser, 2011). However, several challenges and limitations
accompany early intervention efforts, such as the potential difficulty in accurately
distinguishing between typical disfluencies and early signs of persistent stuttering, especially
in young children who are still developing their speech and language skills (Yairi & Ambrose,
2013). Many children who exhibit early signs of stuttering naturally outgrow their
disfluencies without formal intervention (Einarsdéttir et al., 2020). The recovery rate for
stuttering is high in the preschool years, but the chances of recovery diminish as children get
older. Since not all children outgrow stuttering in their early years, it is essential to develop
effective strategies to improve fluency in school-aged CWS (Bothe et al., 2006; Einarsdéttir,
et al., 2020). This natural recovery complicates the determination of which children require
immediate intervention, leading to the risk of overtreating children who may not develop
persistent stuttering (Bothe et al., 2006).

With greater cognitive abilities and comprehension, school-aged children can actively
engage in therapy sessions, set goals, and participate in self-monitoring of their speech
(Bothe et al., 2006). School-aged children have typically developed more sophisticated
language and communication abilities compared to preschoolers (Bloodstein et al., 2021).
This developmental milestone allows speech-language pathologists (SLPs) to employ a
greater array of intervention techniques, including cognitive-behavioural strategies and
speech modification approaches, which are instrumental in enhancing fluency and
communication effectiveness. School-aged children also benefit from increased
opportunities for social interaction with peers, both within and outside of therapy settings
(Baxter et al., 2016; Bothe et al., 2006; Einarsdottir, et al., 2020). Stuttering interventions for
school-aged children (6 to 12 years of age) are uniquely positioned to integrate academic
content and classroom activities, promoting the generalization of fluency techniques into
real-life situations (Guitar, 2014). The school system for compulsory schooling in Iceland is
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structured into three levels: the first level for ages 5-9, the middle level for ages 9-12, and
the upper level for ages 12-15. Collaboration between SLPs and educators enables the
implementation of strategies that support fluency in academic tasks and social interactions
within the school environment. By comprehensively understanding the child's speech
patterns, environmental influences, and social dynamics, therapists can tailor intervention
plans to address specific needs and challenges (Baxter et al., 2016; Blood & Blood, 2004;
Bothe et al., 2006; Guitar, 2014). These personalized plans often encompass a combination
of direct speech therapy, classroom accommodations, and collaborative efforts with parents
and teachers to foster fluency and confidence in communication (Baxter et al., 2016; Tubele
et al., 2022). The primary objective of stuttering therapy is to reduce or eliminate stuttering.
If complete elimination is not achievable, the focus shifts to teaching individuals effective
strategies to manage their stuttering (Blomgren, 2013; Craig et al., 2009).

Finally, interventions for adults with developmental stuttering, prioritize enhancing
communication confidence and fostering effective coping strategies. These interventions
acknowledge the psychosocial impact of stuttering on adults by aiming to improve their
quality of life through tailored therapeutic approaches (Laiho et al., 2022). By addressing
both the physical aspects of stuttering and the emotional challenges associated,
interventions for adults facilitate meaningful improvements in communication and overall
well-being (Ingham et al., 2012; Yaruss & Quesal, 2016). By adopting age-appropriate
strategies and addressing the multifaceted nature of stuttering, these interventions strive to
promote fluent speech, enhance communication skills, and empower individuals to
effectively manage their stuttering.

1.4 Stuttering intervention approaches

Two primary intervention approaches have been used for addressing stuttering, especially
in preschool-aged children: direct and indirect intervention approaches (for overview see
Sidavi and Fabus, 2010). Direct approaches involve providing the child with explicit
instructions and feedback to improve fluency. Indirect approaches focus on modifying the
child’s environment to create a fluency-enhancing atmosphere. In direct approaches parents
and clinicians give immediate feedback during conversations, offering praise for fluent
speech and correcting stuttered speech in a supportive manner. The goal of this approach is
for the child to monitor and improve their speech fluency through clear instructions and
feedback. One prominent example of a direct intervention approach is the Lidcombe
Program (Johnson et al., 2024; Onslow et al., 2003). In the Lidcombe Program, verbal
contingencies are delivered in a positive manner to support fluent speech being a positive
experience for the child, for example, saying, “That was really smooth talking”. Verbal
contingencies for unambiguous stuttering are also used in the Lidcombe program are
present, but used sparingly and carefully (Onslow et al., 2020). In contrast, in indirect
approaches rather than giving direct feedback on stuttered speech, parents adjust the way
they communicate to reduce pressure and demands on the child (Franken et al., 2005).
These adjustments may include slowing down their own speech, asking simpler questions,
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and reducing the pressure for immediate answers. The goal is to help the child feel more at
ease and reduce the likelihood of stuttering episodes. The Demands and Capacities Model
(DCM) is an example of an indirect intervention (de Sonneville-Koedoot et al., 2015; Franken
et al.,, 2005).

According to a meta-analysis by Baxter et al. (2016), both direct and indirect interventions
can be effective in managing stuttering in preschool-aged children. The study found that the
effectiveness of these approaches can vary based on individual needs and circumstances,
highlighting the importance of tailored therapeutic approaches. Additionally, the meta-
analysis by Mallick et al. (2021) explored school-aged stuttering interventions and
emphasized the need for evidence-based practices that consider the diverse contexts and
quality of studies. This review further supports the importance of personalized intervention
plans to address the specific needs of each child, ultimately aiming to improve their fluency
and confidence in communication. Direct interventions, particularly interventions that
involve operant conditioning are the focus of this thesis due to their robust empirical
support, structured approach, adaptability to individual needs, and their holistic impact on
both speech fluency and the psychosocial aspects of stuttering.

1.4.1 Operant conditioning in stuttering intervention

Operant conditioning, as defined by Skinner (1965), was originally a behavioural theory that
focuses on modifying behaviour through rewards and punishments, described as a learning
process in which behaviours are influenced by the consequences that follow them. The
theory is based on the idea that behaviours followed by positive outcomes are likely to be
repeated, while behaviours followed by negative outcomes are less likely to occur again
(Skinner, 1965). Operant conditioning also describes the relationship between behaviour
and environment (Poling et al., 2002). Events or conditions in the environment that can
influence the expression of a behaviour. These events and conditions are called antecedents.
The Lidcombe Program and the Response Contingent Time-Out are both examples of direct
approaches using operant conditioning, where speech behaviours are either shaped through
reinforcement (praise for fluent speech) or correction, mild punishment (brief time-outs for
stuttered speech) with the goal to increase fluent speech by rewarding desired behaviours
and discouraging stuttering through consequences (Hewat et al., 2006; Johnson et al., 2024).
While in general, positive approaches are recommended as first options in behavioural
interventions, time-out interventions have consistently been found to be effective in the
treatment of stuttering in childhood (for review see Brignell et al., 2021).

Response Contingent Time-Out is a behavioural intervention technique commonly
employed in stuttering therapy (Bloodstein et al., 2021). Time-out, also called time-out from
reinforcement, entails an immediate interruption or time-out from speaking following the
occurrence of a stuttered speech event. The underlying objective of Response Contingent
Time-Out is to diminish the frequency and severity of stuttering behaviours by administering
a consequence for stuttering occurrences (Hewat et al., 2006; James et al., 1989). During
Response Contingent Time-Out sessions, when a child who stutters experiences a stuttered

14



Introduction

speech event, the therapist or parent implements a brief pause or interruption in the
conversation. This interruption functions as a time-out period immediately following the
occurrence of stuttering. During the time-out there are usually no specifications on
behaviour other than that there is a pause from both participants speaking in the
conversation. Typically lasting a few seconds, the time-out is consistently applied following
each instance of stuttering to effectively associate the consequence with the stuttering
behaviour (Hewat et al., 2006; James et al., 1989). Response Contingent Time-Out primarily
aims to provide a prompt and consistent consequence for stuttering. By interrupting speech
flow post-stuttering, Response Contingent Time-Out seeks to deter the recurrence of
stuttering behaviours over time (Bloodstein et al., 2021). The technique is grounded in
operant conditioning principles, specifically the concept of punishment, where stuttering is
viewed as an undesirable behaviour (Hewat et al., 2006; James et al., 1989). Through
repeated application, the child is anticipated to decrease stuttering to avoid the time-out
period. Response Contingent Time-Out may be incorporated into a comprehensive
stuttering therapy regimen alongside other techniques such as speech restructuring
(modifying speech patterns to improve fluency), fluency shaping (teaching smooth, fluent
speech through controlled breathing and gentle onset of speech), and cognitive-behavioural
(addressing negative thoughts and behaviors associated with stuttering) strategies
(Bloodstein et al., 2021). It is often customized to suit the individual needs of the child and
may be complemented with positive reinforcement for fluent speech. Hewat et al. (2006)
investigated Response Contingent Time-Out in a study with 22 adults and adolescents who
stuttered, with over half of the participants reducing the percentage of stuttered syllables
(%SS) by more than 50%. The majority of participants expressed satisfaction with the
intervention, noting its ease of use and effectiveness compared to interventions centred on
speech restructuring, such as prolonging speech. Despite this, the study had several
limitations, including the need to identify which clients benefit most from the program and
the extent to which the effectiveness of the time-out technique is enhanced when combined
with other behavioral treatments. (Hewat et al., 2006). Results from a new intervention
approach for school-aged CWS (described in detail in Chapter 1.4.2) showed an average of
72% decreased in stuttering from the initial baseline to later stages. Additionally, the
quantity of speech increased by 18%, naturalness scores improved by 50%, and the severity
of stuttering decreased by 56%. Despite only four participants finishing the intervention, the
benefits included both overall greater well-being and reduced disfluencies (Einarsdéttir et
al., 2025).

The Lidcombe Program consists of two stages. Stage 1 is the Therapy Stage. In this initial
stage, the focus is on providing immediate verbal contingencies for stutter-free speech. The
child and the clinician engage in structured conversations or play activities, during which the
clinician provides positive feedback (verbal praise) for fluent speech and gentle corrections
for stuttered speech. The corrections are typically in the form of requests for the child "Can
you say that smoothly". The aim is to increase the frequency of fluent speech and decrease
the frequency of stuttering. Stage 2 is the Maintenance Stage. Once the child achieves a high
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level of fluency in Stage 1, they transition to Stage 2, where the focus shifts to maintaining
fluent speech. The frequency of clinic visits decreases, and the child and clinician continue
to monitor speech fluency and provide feedback as needed. The child's caregivers are also
trained to implement the program at home, reinforcing the principles learned during
therapy sessions. Intervention intensity and duration vary depending on factors such as the
severity of stuttering, the child's age, and their response to therapy (Johnson et al., 2024;
Jones et al., 2005; O'Brian et al., 2014; Onslow & Kelly, 2020; Onslow & Packman, 1999).
Three recent systematic reviews on stuttering interventions for children and adolescents
have identified the Lidcombe Program as having the highest level of evidence for treating
young children who stutter (Brignell et al., 2021; Laiho et al., 2022; Sjgstrand et al., 2021).
The effectiveness of the Lidcombe Program lies in its simplicity and parent-led nature,
making it accessible for families to implement at home. Research has shown that the
program is effective in various settings, including face-to-face sessions and telehealth
applications (O’Brian et al., 2014). While the Lidcombe Program has primarily focused on
preschool aged children, a recent study by Johnson et al. (2024) implemented a Phase Il trial
with 37 school-aged children, conducted via video telehealth. The results suggest that the
program has the potential to benefit approximately one-third of children aged 6 to 12 years.
The findings of this study are promising for school-age children. However, the pre-to-post-
treatment design might have inflated the effect sizes. Without a no-treatment control group,
it is unclear if the changes in outcome variables are directly due to the treatment.
Furthermore, the study design does not consider the potential impact of other factors, such
as the natural progression of the disorder (Johnson et al., 2024).

1.4.2 A stuttering intervention for older children

Stuttering Treatment for Older Children (STOC) is a new direct intervention approach for
school-aged CWS. STOC is built on the work of Roger Ingham and his colleagues at the
University of California, Santa Barbara, in 2011 (Roger Ingham, personal communication).
The STOC intervention is built on the Response Contingent Time-Out framework and
ideology (Hewat et al., 2006; James et al., 1989; Smith & Weber, 2016). The manual for STOC
is available in the Supplementary Online Material of Einarsddttir et al. (2024). The
intervention consists of two daily 10-minute conversations between the parent and the
child: one where the parent administered the intervention with parent-imposed time-out,
and the other where the child practiced self-imposed time-out. In the parent-imposed time-
out part of the STOC intervention the verbal contingencies are administrated by the parent
to the child following a stuttering event. There is a small time-out period before the child
starts speaking again. When the child is in the self-imposed time-out condition, the child
applies the time-out following a stuttering event. There is no formal verbal contingency for
stutter-free speech involved in the intervention, such as “good job”. The frequency of the
daily sessions changes in accordance with stutter-free sessions, with adjustments based on
the child’s fluency progress. When the child met the defined criteria for fluent speech
(stuttering less than 1%SS, scoring 1-3 on the naturalness scale, and scoring 1-2 on the
severity scale for three consecutive days) the training frequency decreased; otherwise, it
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was increased to the previous step in the intervention schedule. (see Section 3.2.4 for
detailed description). With STOC, individuals who stutter need not alter their speech pattern,
as is required in interventions focusing on fluency shaping, such as slowing down the rate of
speech. Instead, emphasis is placed on awareness of stuttering events, with the
administration of time-out contingent upon the presence of a stuttered event. Awareness
training, in various forms, has been integral to stuttering interventions for decades, tracing
back to Van Riper (1973), who utilized stuttering modification techniques such as pull-outs,
where the speaker stops in the middle of a stuttered word and then smoothly finishes it, and
cancellations, where the speaker pauses after a stuttered word and then repeats it more
fluently, to replace instances of stuttering with controlled fluency.

The comparison between the STOC and Lidcombe Program interventions is important as it
highlights the distinct mechanisms through which each approach addresses stuttering,
despite their shared goal of reducing stuttering behaviour. While both interventions employ
immediate consequences for stuttering occurrences, they do this in different ways. STOC
consistently applies the time-out period after each stuttering event. In contrast, the
Lidcombe Program encourages parents and clinicians to provide verbal contingencies for
fluent speech more frequently than mild corrections for instances of stuttering (James et al.,
1989; Johnson et al., 2024; Onslow & Packman, 1999). Both approaches aim to diminish
stuttering behaviour by administering negative consequences for stuttering events, thereby
reinforcing fluent speech (James et al., 1989; Johnson et al., 2024; Onslow & Packman, 1999).
Moreover, both interventions can be tailored to meet the individual needs of CWS.
Therapists or parents have the flexibility to adjust multiple parameters of the intervention
delivery, such as the session length, session frequency, and amount of feedback, based on
the child's progress and specific requirements (James et al., 1989; Johnson et al., 2024;
Onslow & Packman, 1999). Furthermore, both STOC and the Lidcombe Program can be
integrated into comprehensive stuttering therapy plans, allowing for combination with other
intervention techniques such as speech restructuring, fluency shaping, and cognitive-
behavioural strategies to address various aspects of stuttering (Onslow & Packman, 1999;
Smith & Weber, 2016).
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Table 1. Comparison of STOC and the Lidcombe Program

STOC (Stuttering Time-Out

Aspect Conditioning) Lidcombe Program

Mechanism  Time-out from speaking Verbal contingencies delivered by
initiated by parent or child after  clinician or parent
stuttering

Application Consistently applies time-out Provides verbal contingencies for
after each stuttering event fluent speech and mild corrections for

stuttering

Goal Diminish stuttering behavior by  Reinforce fluent speech by providing
administering negative positive feedback and mild
consequences for stuttering corrections
events

Flexibility Can be tailored to individual Can be tailored to individual needs;
needs; intensity and frequency intensity and frequency adjusted
adjusted based on progress based on progress

Integration Can be combined with other Can be combined with other

techniques like speech
restructuring, fluency shaping,
and cognitive-behavioral

techniques like speech restructuring,
fluency shaping, and cognitive-
behavioral strategies

strategies

1.5 Parent-implemented intervention for CWS

Given the profound impact of parent-child interactions on child development within daily
activities, parents frequently play a crucial role in delivering interventions for various
developmental disorders (Kaiser & Roberts, 2013; Valero-Aguayo et al., 2021; Wainer &
Ingersoll, 2013). Research has shown that interventions involving parents, whether partially
or fully carried out by them, often result in more favourable outcomes for children with
disabilities, including those with autism spectrum disorder and intellectual disabilities
(Ingersoll & Dvortcsak, 2006; Kaiser & Roberts, 2013; Valero-Aguayo et al., 2021). These
parent-implemented interventions typically adhere to a triadic intervention model, which
involves the practitioner, the parent, and the child (Druker et al., 2020; Lieberman-Betz,
2015; Salisbury & Cushing, 2013), wherein clinicians equip parents with tailored Intervention
techniques, which the parents then use to help their children develop positive behavioural
or skill changes (Lieberman-Betz, 2015). The success of these interventions depends not only
on their inherent effectiveness but also on how well parents learn and apply the strategies,
the regularity with which they use them, and the precision of their execution (Carroll et al.,
2007; Ingersoll & Dvortcsak, 2006; Lieberman-Betz, 2015; Roberts & Kaiser, 2011; Salvo &
Seery, 2021), i.e., their fidelity of implementing the intervention, or how well they are able
to adhere to the intervention design.

In recent years, interventions carried out by parents for children who stutter have become
increasingly prominent in academic research (Bergpdrsdoéttir & Ingham, 2016; Bothe et al.,
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2006; de Sonneville-Koedoot et al., 2015; Hofslundsengen et al., 2022). Parent-implemented
interventions often encompass both direct and indirect approaches. Direct approaches, as
exemplified by the Lidcombe Program (Johnson et al., 2024; Onslow et al., 2003), involve
parents providing children with explicit instructions and feedback to enhance fluency.
Conversely, indirect approaches such as the DCM (Franken et al., 2005), focuses on parents
altering environmental demands, such as talking more slowly to the child, to reduce the
likelihood of the child stuttering. Both the Lidcombe Program and DCM often utilize a triadic
intervention model. In this approach, the SLPs provide intervention in clinical settings and
training parents to deliver the intervention at home between appointments (Euler et al.,
2021; Millard et al., 2008; Preston et al., 2022). Recent research has investigated various
treatment methods for speech disorders, with mixed outcomes. Euler et al. (2021) studied
speech restructuring techniques with 119 participants, finding that 16.8% experienced no
noticeable treatment benefit. Johnson et al. (2024) evaluated operant programs in a study
involving 37 participants, revealing that 67.7% showed a partial response, while 13.5%
showed no response. Kohmascher et al. (2023) examined stuttering modification methods,
noting significant variability in fluency outcomes and minimal long-term effects. Although
researchers, clinicians, and individuals who stutter continue to debate the effectiveness and
suitability of various intervention approaches (Nippold, 2012; Yaruss et al., 2012), FOI
considerations are often overlooked (Brignell et al., 2021; Hofslundsengen et al., 2022).

1.6 The importance of ensuring FOI in research for CWS

While various therapeutic approaches have demonstrated efficacy for CWS (e.g., Andrews
et al., 2016; de Sonneville-Koedoot et al., 2015), there exist numerous factors contributing
to reductions in stuttering among CWS that may be independent of intervention effects. The
variability in recovery rates documented across studies underscores the complexity of
determining intervention effectiveness, particularly considering the high rate of
spontaneous recovery among CWS (Blood & Blood, 2004; Einarsdoéttir et al., 2020; 2024; Yairi
& Ambrose, 2005). Spontaneous recovery, defined as the natural decline in stuttering
frequency or severity over time without formal intervention, can confound intervention
outcomes by either masking the effectiveness of non-effective interventions or attenuating
the apparent impact of effective ones (Bergpdrsdottir & Ingham, 2016; Ingham & Riley,
1998). Additionally, individual characteristics of CWS, including age of onset, severity of
stuttering, and comorbidities such as language disorders, further complicate the evaluation
of intervention effectiveness (Yairi & Ambrose, 2013). Without consistent and accurate
application of the intervention, it becomes difficult to distinguish whether the
improvements are due to the treatment itself or other external factors. Additionally, the
assessment of study design is crucial, as differences in doses between arms or the lack of a
control group to account for natural recovery can further complicate the interpretation of
results. These factors highlight the importance of rigorous and well-controlled studies,
making sure that the observed outcomes are genuinely attributable to the intervention and
not influenced by external variables. Maintaining and monitoring FOI throughout the
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intervention helps attribute outcomes to the intervention itself, rather than confounding
variables.

The complex nature of stuttering and its interventions mean that clinicians and researchers
encounter significant challenges in confidently interpreting intervention outcomes.
Therefore clear and explicit measurements of FOI are essential. Measurement of FOI stands
as a pivotal aspect of studies seeking to evaluate the effectiveness of such interventions, as
it encompasses not only the efficacy of the intervention but also the delivery process (Bellg
et al., 2004; Carroll et al., 2007; Hofslundsengen et al., 2022). FOI refers to the extent to
which an intervention is delivered as intended and is a critical determinant of intervention
effectiveness (Carroll et al., 2007; Dane & Schneider, 1998; Dusenbury et al., 2003;
Lieberman-Betz, 2015; Perepletchikova et al., 2007). By meticulously assessing FOI,
researchers can enhance outcome comparability across studies and bolster confidence in
the reliability of study findings (Perepletchikova et al., 2007; Moncher & Prinz, 1991). While
effective interventions hold promise for improving outcomes in CWS, the inherent
complexities of stuttering and its intervention necessitate careful consideration of various
contextual, individual, and methodological factors. Moreover, transparent reporting of FOI
measures allows for critical appraisal of study methodology and facilitates replication of
effective interventions in clinical practice (Hofslundsengen et al., 2022; Schoenwald et al.,
2011). Clear and explicit measurement of FOI serves as a crucial safeguard in stuttering
intervention research, ensuring rigor and reliability in the evaluation of intervention
effectiveness.

As interventions with a parent-implemented component are often administered across
multiple settings; clinics, educational settings, and home settings, it is both challenging and
imperative to document FOI across all delivery contexts and by all intervention agents (An
et al., 2020; Hofslundsengen et al., 2022). A comprehensive consideration of FOI in all
intervention contexts fosters standardization in implementation, thereby rendering
interventions more conducive to research and replication (Mowbray et al., 2003). Moreover,
systematic measurement of FOI allows researchers to identify areas of intervention delivery
that may require improvement or refinement. By examining fidelity across different settings
and intervention agents, researchers can gain insights into the factors influencing
intervention implementation and adapt strategies accordingly. Additionally, documenting
FOI promotes transparency and rigor in research practices, enhancing the credibility and
reliability of study findings (Bergpdrsdoéttir et al., 2022). Furthermore, understanding the
nuances of FOI in diverse contexts can inform the development of guidelines and best
practices for intervention delivery. By elucidating the components and requirements for
competent implementation across different settings, researchers can establish benchmarks
for fidelity assessment and promote consistency in intervention delivery practices
(Hagermoser Sanetti & Kratochwill, 2014). This, in turn, facilitates comparability across
studies and enhances the cumulative knowledge base in the field. While some differences
between intended and achieved fidelity are expected, the extent of these differences is
crucial, as it can often explain why an intervention was unsuccessful or why its effects varied
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across participants (Bellg et al., 2004; Hagermoser Sanetti & Kratochwill, 2014). In summary,
comprehensive measurement of FOI is essential for evaluating the effectiveness of
interventions, promoting standardization in implementation practices, and advancing
research in the field. By systematically assessing fidelity across various contexts and
intervention agents, researchers can optimize intervention delivery, enhance research
validity, and ultimately improve outcomes for individuals receiving interventions.

1.7 FOIl measurements in research for CWS

To date, systematic collection and reporting of FOI measurements in interventions for CWS
has been lacking (Bergporsdottir et al., 2022; Hofslundsengen et al., 2022), and these
measurements have not been explicitly utilized to support the interpretation of intervention
outcomes. A recent review of 36 intervention studies published between 1990 and 2020,
incorporating a parent-implemented component for CWS, alongside clinical sessions,
examined the presentation of FOI information in these studies, categorizing reporting as
evidence/direct measurement, based on a report, unclear, or not reported (Bergpdrsdéttir
et al., 2022). Regarding whether studies provided evidence of fidelity for parent-
implemented sessions, evidence was only available in 19.4% of studies for dosage, 5.6% for
adherence, 8.3% for quality, and responsiveness was never reported. Across studies the
component most reported on was dosage, and responsiveness was least reported on.
Notably, none of the 36 studies examined or reported on all four FOlI components for both
clinical and home interventions The quality of FOI reporting did not increase over time.
These findings are in line with the results found in the systematic review done by
Hofslundsengen et al. (2022). The review included 21 stuttering intervention studies,
published between 1974 to 2019. All studies reported on details regarding the description
of the intervention program, either by clear description or referral to manual
(Hofslundsengen et al., 2022). Hofslundsengen et al. (2022) reported that 50% of the studies
provided unclear or no details of dosage in home settings and for adherence only in the
home settings, 83% were reported to have unclear or no details provided. Borrelli et al.’s
(2005) extensive evaluation across 10 years of Health Behavior Research, found that out of
the 342 included articles, 22% detailed strategies for maintaining provider skills, 27%
included checks for adherence to protocol, and 35% utilized a treatment manual. Notably,
54% of the articles did not report using any of these strategies, while 12% employed all three.
On average, the adherence to treatment fidelity strategies was 0.55, with 15% of the articles
achieving an adherence rate of 0.80 or higher. While our study found that the use of these
strategies did not significantly change over time, Borrelli (2005) reported similar findings,
indicating a consistent trend across different research contexts.

Recent systematic reviews on intervention studies for people who stutter have commented
on FOI in the studies included in their reviews. Nye and Hahs-Vaughn (2011) reviewed 23
studies published between 1969 to 2008 examining the methodological quality of stuttering
intervention studies for children and adults. They found that FOI was poorly reported on,
with only half of the studies including adequately detailed descriptions of interventions, 35%
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of the studies did not explicitly describe the intervention setting or context, limiting the
replicability and generalizability of the findings. Baxter et al. (2016) evaluated 137 studies
published between 1990 and 2020, focusing on the clinical effectiveness of interventions for
people who stutter. They conclude that to gain better clarity on the benefits of the
interventions, there needs to be an enhanced understanding and measurement of FOl in the
intervention process, stating that by accurately measuring FOI, researchers and clinicians
can pinpoint the elements that are most effective, leading to more consistent and successful
intervention results. Finally, Brignell et al. (2021) reviewed 20 studies concerning direct and
indirect interventions for children and adolescents who stutter. They stated that future
research needs to consider FOI, the reporting of which was found to be lacking in the current
literature. These conclusion about FOI from systematic reviews of intervention studies
underscore the paramount importance of precise FOI measurements to maintain the
consistent efficacy and reliability of interventions for stuttering, for both children and adults.

These findings underscore the challenge of establishing whether interventions contributed
to recovery in the absence of comprehensive knowledge regarding their implementation,
including potential factors such as spontaneous recovery. Additionally, given that
interventions for CWS are predominantly conducted by parents in home-based sessions, the
absence of intervention delivery by trained professionals, such as SLPs, underscores the
critical importance of thorough fidelity measurement. Measuring only dosage may overlook
differences in adherence, quality, and responsiveness resulting from variations in parental
delivery compared to professional delivery. Furthermore, the variability in parental training,
understanding, and consistency in applying the intervention techniques can lead to
significant differences in outcomes. This highlights the need for developing robust training
programs for parents and creating mechanisms for ongoing support and monitoring to
uphold fidelity. Without such measures, it is challenging to attribute improvements in
stuttering directly to the intervention, as opposed to natural variability or external factors.
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2 Aims

The overarching aim of this thesis was to evaluate FOI components in the context of
stuttering interventions and evaluate the relationship of FOI components to outcome
measurements of stuttering interventions.

The aims of this thesis were to:

1. Gain a comprehensive understanding of the reporting of FOI measurements in
previous stuttering intervention research for CWS where a component of the
intervention was implemented in a home environment and to identify gaps in
knowledge related to FOl measurement and reporting (Paper | & Il, Study ).

2. Examine the effectiveness of a pilot home-based intervention for school-aged CWS
(stuttering treatment for older children [STOC]) with detailed measurements of
fidelity of implementation (FOI) incorporated into the research design. (Paper lll,
Study 11).

3. Assess whether high levels of fidelity can be achieved in an intervention study for
school-aged CWS where FOI was incorporated into the design and tightly controlled
for during the study (Paper IV, Study IlI).

4. Determine the relationship between measured FOI and performance on outcome
measures in an intervention study for stuttering in school-aged CWS (Paper IV,
Study I11).

2.1 Study I: FOIl in parent-implemented interventions for stuttering

Study | aimed to review the reporting of the four key FOI components (dose, adherence,
quality, responsiveness) in published intervention studies of parent-implemented
intervention for school-aged CWS. The motivation for this study came from the lack of prior
focus of fidelity in interventions used with CWS and the possibility of wrongfully assessing
an intervention as successful or unsuccessful (Paper I). The following research questions
were addressed in a review following a systematic literature search (Paper Il): (a) How
frequently are the four FOI components reported in studies where interventions are
administered by clinicians versus parents? and (b) Has the reporting of FOI components
evolved over time? This study aimed not to assess the efficacy of the interventions reviewed,
but to examine the extent and quality of FOl measurement and documentation in previous
research.
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2.2 Study lI: A pilot study of stuttering treatment for older children
(STOC)

The aim of the second study in this thesis (Paper Ill) was to establish how well participants
responded to a new intervention for school-aged CWS, STOC. The aim was to examine
individual responsiveness to STOC, using a single case experimental design, and to
investigate changes in stuttering-related quality of life. Fewer participants than expected
were encountered, as it was challenging to find many individuals in this age group in Iceland
who stutter (3% SS) within a clinical setting. Given that a new approach is being piloted, it
was important to closely monitor the changes for each participant. Therefore, employing a
multiple baseline design was deemed an appropriate methodology. The following research
questions were addressed: (a) Does participation in STOC decrease the frequency of
stuttering of school-aged CWS during and after intervention. (b) Does participation in STOC
result in changes in quality of life?

2.3 Study lll: The effect of FOI in a pilot study of stuttering treatment for
older children

Study Il examined the relationship between four FOI measures and children’s outcomes
using data from the STOC intervention study for CWS (Paper IV). This study addressed the
following research questions: (a) What is the relationship between each FOI measurement
(dosage, adherence, quality, and responsiveness) and each outcome measurement (%SS,
Syllables Per Minute (SPM), naturalness, and severity) for children participating in the STOC
pilot study? (b) Do differences exist in the FOI measurements between participants who
completed the STOC intervention program and those who did not? (c) What level of fidelity
was achieved in the STOC study?
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3 Materials, Methods, and Results

3.1 Literature review (Study 1)

3.1.1 Data sources

In February 2021, a thorough search was conducted across several electronic databases
including CINAHL, PubMed, Scopus, and Web of Science. The aim was to gather evidence
regarding implementation fidelity in published reports of joint clinician- parent implemented
interventions for CWS, across both clinical and home settings. In total 945 records were
found through this search, of which 592 were unique. In addition to the database search, a
supplemental hand search was conducted of reference lists of included articles and expert
advice. Following this, expert advice was sought as to whether any relevant articles had been
missed. Nine additional relevant articles were found through supplemental searching.

Selection criteria: The first screening involved reviewing the titles and abstracts of all the
records using the following inclusion criteria. Studies had to (a) be published in English, (b)
be published in peer reviewed journals, (c) be published after 1981, (d) describe empirical
treatment studies of behavioural interventions for CWS, (e) include a parent-implemented
intervention with CWS, and (f) have participants who were CWS aged 6 years or younger.
The year 1981 was selected as a cutoff because it marks the publication of Yeaton and
Sechrest's (1981) outline of the critical dimensions of treatment fidelity. This publication is
considered a pivotal point in the study of fidelity in intervention research. Title and abstract
screening excluded 403 records. A full text screening based on the inclusion criteria was
completed for the remaining 189 recordings leaving 36 articles in the review. The screening
process can be seen in Figure 1.

Figure 1. The Process of Data Selection

954 592 189 36
362 403 153
Database and Duplicates Titles and Excluded Full-text Excluded Included in
supplemental search ~ removed abstract assessed based on review
screened inclusion
criteria

25



iris Osp Bergporsdottir

Data extraction and coding: Key information was extracted from each article by the author
of this thesis, including publication year, participant characteristics (sample size, age),
methodology (design), and intervention details (name/type) (see Appendix C). Each article
was coded to determine the presence or absence of four FOI components for both clinician-
implemented and parent-implemented parts of interventions: (a) dosage, (b) adherence, (c)
quality, and (d) responsiveness. The coding scheme was developed by the first and second
authors based on review of the literature on FOI measurement, see Appendix in Paper Il for
these scales. This defined each FOI component (see Chapters 1.1.1 —1.1.4).

The presence of each FOl component was based on pre-specific criteria. For example, dosage
was considered present if the number of sessions attended, session length, or intervention
duration was reported. Adherence was marked present if any measurement of accuracy in
intervention delivery was mentioned, such as the use of logbooks. Quality was noted as
present if the article discussed the level of delivery of the intervention strategies, for
example if the researchers observed this in recordings of intervention sessions.
Responsiveness was assessed as present if any reference was made to the reactions
interventionists (clinicians/parents) or participants (children) in intervention sessions,
including their comprehension and engagement. Coding was binary (present/absent), with
any mention of an FOI component considered as present even if data were not reported (see
Appendix C). The strength of evidence for each FOI component was coded as none, unclear,
based on report, or evidence/measurement, indicating the level of detail provided.

3.1.2 Reliability

Selection: The thesis author reviewed the titles and abstracts of identified articles for
suitability for this review, adhering to the specified inclusion criteria. Out of the total 592
records, 403 were excluded while 189 met the criteria. Subsequently, two hundred of the
total records (33.3%) were randomly selected and their titles and abstracts were re-screened
by a committee member (KC). There was 100.0% agreement between the final status
(excluded or included) of each record.

Full text screening: Applying the aforementioned inclusion criteria, the author of this thesis
and her supervisor (JTE) independently both reviewed the full texts of the remaining 189
articles. The inter-rater reliability was 94.0% (n=178), with discrepancies on the inclusion of
the remaining 6.0% (n=11) papers resolved through discussion until a consensus was
achieved.

Coding of data: FOI variables were coded as either present or absent. If an article indicated
that a particular aspect of FOI had been assessed, it was categorized as present, irrespective
of whether the data for that FOI component was explicitly reported in the article. The level
of evidence supporting each FOI component was categorized into four levels (none, unclear,
based on report, evidence/direct measurement) for both clinician-implemented and parent-
implemented interventions. These categories were defined as follows: None indicated no
evidence or discussion of the FOI component in the article; Unclear suggested mention of
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the FOI component, but without details on the method or outcome of examination; Based
on report indicated the authors' claim of evaluation without reported data; Evidence/direct
measurement represented data describing the FOI component in the intervention delivery
reported in the article. All articles (100.0%) were independently coded by the thesis author
and her supervisor (JTE). Point-by-point reliability was 95.3%, with discrepancies resolved
through discussion to reach consensus. Borrelli et al. (2005) employed a similar coding
scheme, except they included an additional category 'not applicable'. This category was used
when a particular treatment fidelity strategy was not relevant to the article in question.
However, this category was not considered necessary in the current study, as all
interventions should consider the FOI components.

3.1.3 Results of FOl measurements in literature review

The 36 studies spanned the years 1990 to 2020 (M=2011, SD=7.5) and described a total of
926 CWS. Participant numbers varied across studies, ranging from one to 199 children
(M=15.5, SD=36.9). The age range of participants were reported in 33 studies, with the
reported range from 2;0 to 6;3 years. Among the remaining three studies, one indicated that
children were aged <5;11, while two reported mean participant ages as 4;2-4;3 years and
3.7 years, respectively. A total of nine different interventions were investigated, with some
studies exploring modifications to standard intervention protocols (e.g., delivery via
telehealth). Four studies examined multiple interventions. Research designs employed in the
studies comprised Experimental Group Comparisons (n=19, 52.8%) or Single-Case
Experimental Designs (n=17, 47.2%).

The reported components of FOI for interventions conducted in clinical settings and in home
sessions can be seen in Table 2. As shown in the table, dosage is the most frequently
reported component in the clinical setting, whereas adherence and quality are the least
reported. Conversely, in the home setting, adherence is the most commonly reported
component, while responsiveness is the least reported component.

Table 2. Reported FOI Components of the 36 Studies

FOI components reported

n (%)
FOI component Dosage Adherence Quality Responsiveness
Clinical 26 (72.2%) 7 (19.4%) 7 (19.4%) 11 (30.6%)
Home 7 (19.4%) 13(36.1%) 11 (30.6%) 7 (19.4%)

When looking at each study to evaluate how many of the four components each study is
reporting on, the number of FOl components ranged from 0 to 4 (M=1.42, SD=1.18) in clinical
settings and 0 to 4 (M=1.03, SD=1.18) in home settings (see Table 3). In home settings most
studies were evaluated to not report on any of the components (n=17, 47.2%), while this
was most often one FOI component reported in clinical settings (n=14, 38.9%). The results
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show that three studies report on all four FOI components in the clinical setting and two
studies report on all four FOl components in the home setting. For the clinical setting 61.1%
report on zero or one FOl component and in the home setting this is 66.1%.

Table 3. Number of FOI Components Reported on in Clinical and Home Settings (N=36)

FOI components reported

n (%)
Setting Zero One Two Three Four
Clinical 8 (22.2%) 14 (38.9%) 8(22.2%) 3 (8.3%) 3(8.3%)
Home 17 (47.2%) 7 (19.4%) 7 (19.4%) 3 (8.3%) 2 (5.6%)

When looking at the combined reports of FOI in both clinical and home settings together, 10
(27.8%) studies reported on half or more than half of the necessary FOI measures, and no
studies reported on all eight components, based on that all the studies were evaluating both
clinical and home settings, leaving each study with eight FOl components to be evaluated.
In total for the 36 studies when looking at clinical and home settings together, there were
reports of the following FOI components: dosage (n=33, 45.8%), adherence (n=20, 27.8%),
quality (n=18, 25.0%), and responsiveness (n=18, 25.0%). Five of the studies did not report
on any FOI components.

When looking at the reporting strength of FOI components in each study (none, unclear,
based on report, evidence/direct measurement), the majority of articles were categorized
as “not reported” for both clinical and home setting for all FOl components as can be seen
in Figures 2 and 3. The only exception was for dosage in clinical settings where 26 (72.2%)
articles were classified as having evidence/direct measurement. When present, information
on adherence was based on report (clinic n=7, 19.4%; home n=8, 22.2%). Similarly,
information on quality, when present, was most often based on report (clinic n=5, 13.9%;
home n=6, 16.7%). Finally, when information on responsiveness was present it was also
based on report (clinic n=7, 19.4%; home n=4, 11.1).
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Figure 2. Reporting Strength of FOIl in Clinical Settings

100
90
80
70
60
50
40
30
20
10

0

Percentage

Figure 3. Reporting Strength of FOl in Home Settings
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A Spearman rank-order correlation was performed to examine the relationship between the

year of article publication and the number of FOI components reported. Each of the four

components was coded as present or absent for both clinical and home settings, resulting in

a possible maximum score of eight. The analysis revealed no significant relationship between
publication date and the number of FOI components reported, rs (36) =.044, p = .80.
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3.2 Pilot STOC study and effect of FOI (Study Il and Il1)

3.2.1 Ethical approval

Ethical approval was obtained from the Icelandic Bioethical Committee 2014 registration
number (514-059).

3.2.2 Experimental design

This study used a single case experimental design, using a withdrawal/reversal design with
an added randomised multiple-baseline design, as well as a prolonged follow-up (see Figure
4). A withdrawal/reversal design means that participants were able to serve as their own
controls, using within-participant comparisons of data gathered in baseline and intervention
phases. A risk with using this design is that the highly variable nature of stuttering could
reduce the chance of a clear relationship between the independent variable (STOC) and the
dependent variables (outcome measures) emerging. To counter this, additional elements
were added to the experimental design for extra security, so that if a relationship between
the independent and dependent variables existed, it would be able to be seem. First, given
the highly variable nature of the occurrence and severity of an individual’s stuttering over
time, i.e., temporal variability (Constantino et al., 2016), randomised multiple baselines were
used. Randomised multiple baselines used case randomisation and intervention start-point
randomization so that participants had baseline periods of different lengths, meaning they
started intervention at different points (Levin & Ferron, 2021). The multiple baseline
measurements consisted of five different contexts in which data for each of the four
dependent variables were collected to account for the highly variable nature of the
occurrence and severity of in individual’s stuttering across different speaking situations i.e.,
situational variation (Guttormsen et al. 2021). This design feature minimised the risk that (a)
observed changes in the dependent variables were the result of increased familiarity, and
resulting decreased stuttering, with the speaking tasks used to measure the dependent
variables, and (b) any one dependent variable measure was a context in which a child
habitually had an unrepresentatively low or high occurrence of stuttering. Finally, a
prolonged follow-up period was included as a major criticism of period intervention studies
for stuttering has been that these studies only include short term and immediate post-
intervention outcome measurements (Johnson et al., 2023; Sjgstrand et al., 2021). The
elements included in the single case experimental design used in this study exceed the
elements that are deemed necessary for a quality single case experimental design (Council
for Exceptional Children, 2014; Ganz & Ayres, 2018; Tate et al., 2016), and in some regards
exceed what is considered to be aspirational for recommended methodological standards
(Ganz & Ayres, 2018).

Participants were randomly assigned to varying lengths of baseline A;: three months (P2, P3,
P7), five months (P1, P5, P6), or six months (P4), i.e., randomised multiple-baseline design.
After the baseline phase, all participants entered a two-month intervention period (B1). This
was followed by another two-month baseline period (Az). Then, participants underwent a
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second intervention block (B>), with the duration varying for each participant based on their
response to the intervention depending on how well they were managing their stuttering
i.e., withdrawal/reversal design. Finally, the follow-up phase (A3) involved collecting samples
over the nine months after the intervention ended, with monthly samples collected for three
consecutive months and one additional sample collected six months later, i.e., prolonged
follow-up design.

Figure 4. Single Case Experimental Design: Baseline and Intervention Phases

Baseline 4; — Intervention B —> BaselineA; —» Intervention B; —  Baseline A3

3 — 6 months 2 months 2 months 4 - 16 months Follow up phase

3.2.3 Participants

Seven monolingual Icelandic-speaking boys aged 9 to 13 years (M=11;5, SD=1;7) were
recruited for the study based on referrals from SLPs or special education teachers. The 9-13
age group was chosen to minimize the confounding effects of spontaneous recovery, which
is more common in preschool children, allowing for a clearer assessment of the
intervention's efficacy. Although female participants were referred, none met the inclusion
criteria. Inclusion criteria for participation in the STOC pilot study included: (a) producing at
least 3% of syllables stuttered (%SS) in clinical settings during oral reading or conversational
speaking tasks; (b) expressed concern about the child's stuttering from both the parents and
the child; and (c) willingness of both parents and child to take part in the study. Exclusion
criteria were having a severe developmental language disorder or developmental delay.
Parent-reported onset of stuttering ranged from 2 to 10 years of age (M=4;5, SD=2;8). The
range of age at the start of intervention was from 9;5 years to 13;9 years (M=11;6, SD=1;7).
Range of %SS at baseline was from 2 to 17.7 (M=8, SD=6.8), range of SPM at baseline was
82.6t0 192.6 (M=138, SD=40). For naturalness at baseline the range was from 3 to 9 (M=5.4,
SD=2.2), (1 = highly natural; 9 = highly unnatural) and for severity at baseline the range was
from 3 to 9 (M=5.5, SD=2.1), (0 = no stuttering, 10 = severe stuttering) as defined in Section
3.2.6.

3.2.4 Procedure of the STOC intervention

The STOC intervention, as outlined in the manual (available in the Supplementary Online
Material to Einarsdéttir et al. (2024), consisted of two 10-minute conversation sessions per
day, one in the morning utilizing parent-imposed time-out and another in the
afternoon/evening utilizing self-imposed time-out. Whenever a stuttered event occurred,
either the parent verbally prompted the child to pause by saying “stop” or the child
spontaneously paused from speaking for 2-3 seconds before continuing.
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Intervention training: Prior to the first intervention period (B:), participants and their
parents underwent training on implementing time-out in a clinical setting. Individualized
training materials were developed based on edited video recordings of each participant's
baseline recordings. Initially, participants and parents were trained to recognize stuttering
events in the recordings. Subsequently, during conversational practice sessions, parents
practiced prompting the child to pause when a stuttered event occurred, followed by the
child practicing self-interruption when they identified that they had stuttered. The duration
of the conversational training phase of the intervention training ranged from 1 to 4 sessions,
depending on the time required for parents and children to accurately identify and respond
to stuttered events in at least 80% of occurrences. Training sessions were usually an hour in
duration, including time for feedback and discussion. The 80% threshold was picked because
achieving 100% accuracy in identifying and responding to stuttered events during
conversation is impractical. This threshold is deemed sufficient under the training
conditions, despite the lack of specific rationale in the literature, such as in the Lidcombe
Program, which focuses on teaching verbal contingencies rather than accuracy in identifying
stuttered events (Onslow et al., 2024). In cases where the adherence of parents and/or
children dropped below 80% for four consecutive sessions during intervention periods (B,
B,), they underwent retraining sessions (one hour in duration) until their adherence was
above 80%. Retraining sessions were conducted either in person or via Skype.

Judge training: Seven judges assessed participants' stuttering throughout the data collection
and analysis phases. Among these judges were two certified SLP’s and five graduate students
in speech-language pathology serving as research assistants. All judges received 15-20 hours
of training in stuttering assessment using the Stuttering Measurement System (SMS)
program (Ingham & Ingham, 2011), the severity scale (see Appendix to paper Ill) and using
Icelandic samples available on the STUREN homepage (https://sturen.vercel.app/;
Einarsdottir et al., 2014).

Intervention implementation: When the child met the defined criteria for fluent speech
during intervention sessions, the training frequency decreased. The criteria for fluency were:
(a) stuttering less than 1%SS, (b) scoring 1-3 on the naturalness scale, and (c) scoring 1-2 on
the severity scale. These conditions had to be met for three consecutive days (i.e., across six
consecutive training sessions). If a participant did not meet the defined criteria for fluency,
the session frequency was increased to the previous step in the intervention schedule (see
Supplementary Material Paper 1ll). Trained judges reviewed each intervention session
recording, as recorded through the app (see Section 3.2.6), and provided feedback via email
to the parents within 24 hours. Feedback focused on stuttering frequency and adherence to
the Protocol for Clinician-Managed Stuttering outlined in the STOC manual. The intervention
frequency was adjusted based on the participant's performance during intervention sessions
(B1and B,). If the criteria for fluent speech were met (stuttering less than 1%SS, naturalness
score of 1-3, severity score of 1-2) for three consecutive days (i.e., over six consecutive
training sessions), then the training frequency decreased. The changes in session frequency
when the criteria for fluent speech were met self-imposed time-out and parent-imposed
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time-out sessions were incrementally decreased to every second, third, fourth, fifth, sixth
then seventh day. If the fluency was still maintained when sessions were every 7" day, then
the session frequency was decreased to every 14 days and then monthly. Conversely, if the
criteria were not met, the session frequency increased using the same increments to a
maximum of once daily parent-imposed time-out and self-imposed time-out sessions.
Researchers informed parents of any changes to the frequency of intervention session via
email. Participants could withdraw from the intervention at any time by directly
communicating with the researcher. Upon withdrawal, they were evaluated as "not
completed".

3.2.5 Fidelity of implementation components

FOI was assessed across four parameters for sessions where the parent prompted the child
to pause from speaking after a stuttering event occurred (parent-implemented STOC
session) and sessions where the child self-imposed a pause from speaking following a
stuttering event (child-implemented STOC session). The FOI elements examined were
dosage, adherence, quality, and responsiveness, following specific definitions and
procedures. Dosage was determined by comparing the proportion and length of planned
sessions to those delivered, with records kept of each scheduled intervention session and
every session recorded on video. Adherence, the accurate implementation of the
intervention, was evaluated based on the accuracy with which the parent and the child
identified and responded to stuttering events during sessions. Quality was based on how
parents managed communication in the sessions to allow for children to produce more
speech and thus have more opportunities to practice the intervention technique, e.g., the
parent asking open questions rather than yes/no questions. Judges assessed the flow of
conversation in each session using a four-point scale. Ratings were made by trained judges
who reviewed each 10-minute session video, see Appendix in Paper IV. Responsiveness was
coded by rating the child's happiness and engagement during sessions on a three-point scale,
with assessments conducted by trained judges, see Appendix in Paper IV. These scales have
not been validated. While in some studies the accuracy of intervention implementation is
considered as a part of quality (i.e., the accuracy with which parents/children imposed a time
out after a stuttering event), this was not considered to be a component of quality or
responsiveness in this study, as this is specifically examined under the component of
adherence. All recordings were scored for FOI according to the STOC study protocol, except
when the recording schedule changed, in which case recordings were scored accordingly.
Based on the findings from the literature review on commonly neglected areas in FOI
investigations for treatment studies of children who stutter, this study examined the same
FOI elements.

3.2.6 Outcome measures

To assess the intervention's impact and control for speech performance variability before,
during, and after the intervention, monthly video recordings were gathered throughout all
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five phases of the study (A; - B1 - A; - B; - A3) (following the example of Ingham et al., 2012).
The SMS program (Ingham et al., 2005) was utilized to compute outcome measurements,
including %SS, SPM, naturalness, and severity. Data collection spanned from May 2014 to
June 2017, resulting in 653 monthly recordings totalling nearly 80 hours. Calculations were
done by the SMS program, %SS was calculated by dividing the number of stuttering
occurrences by the number of spoken syllables, while SPM was determined by dividing the
number of syllables spoken by three, representing the minutes of speech as three-minute
samples of each recording was analysed. Naturalness was rated using a 9-point ordinal scale
(1 = highly natural; 9 = highly unnatural) (Martin et al., 1984). Severity was rated on an 11-
point ordinal scale (0 = no stuttering, 10 = severe stuttering) (Einarsdéttir et al., 2014).The
trained judges described above did the ratings for naturalness and severity after listening to
the recordings.

Speech fluency measures: Monthly fluency measurements were recordings of five distinct
speaking scenarios: (a) reading aloud a passage tailored to the participant's reading level and
interests, (b) delivering a three-minute monologue, (c) engaging in a ten-minute
conversation with a friend or relative (d) participating in a ten-minute telephone
conversation, and (e) engaging in a ten-minute speaking task that the participant chose
themselves and perceived as challenging. Thus, a total of 36 minutes of speech recordings
were collected monthly from each participant. Each recording was evaluated for the number
of syllables, instances of stuttering, SPM, %SS, and severity (Einarsdéttir et al., 2014) and
naturalness (Martin et al., 1984) ratings were made.

Intervention session measures: Measurements of the children’s speech in each session
were made by evaluating videos recorded on iPod Touches equipped with a custom-
designed app (see Paper Ill). Within the app the sessions were recorded and the app limited
the duration of each treatment session to 10 minutes. It only allowed two sessions a day to
be recorded (one in the morning and one in the evening). Recordings were delivered via the
app directly to the researcher team. Then the parent and the child independently judged
whether stuttering had occurred during the session and rated the naturalness of the speech
in that session (Martin et al., 1984). Videos and this information from parents and children
were sent directly to the researchers through the app. For every session the metrics number
of syllables, instances of stuttering, SPM, percentage of syllables stuttered (%SS), severity,
and naturalness, were evaluated based on the first three minutes of the child's speaking time
in each session. A total of 1551 intervention recordings were received and assessed for the
seven participants, with the number of recordings submitted by participants ranging from
148 to 350 recordings (M=222, SD=81), on average, 83.3% of the planned treatment sessions
were delivered.

Quality of Life: Measurement of changes in quality of life before and after intervention
involved the administration of two different questionnaires during the collection of the first
and final speech samples. The first questionnaire utilized an Icelandic translation of the
Speech Performance Questionnaire (SPQ) (see Boberg & Kully, 1994) adapted for this study
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with five questions focusing on participants' self-perceptions of fluency and speech. This
guestionnaire, previously used with adult and adolescent stutterers in Canada and the
Netherlands (Langevin et al., 2006) and the USA (Ingham et al., 2015), was employed in our
study to capture school-age children's perspectives on treatment-related changes in speech
fluency and the effort involved in speaking, despite the lack of a comparable questionnaire
for this age group. These questions included inquiries about current speech fluency, ability
to sound normal when controlling speech, ease of speaking normally without conscious
control, preference for stuttering over controlled speech, and self-identification as a
stutterer. The second questionnaire employed an Icelandic translation of the OASES-S
(Ledsdéttir, 2014), tailored for children aged 7-12 years, which assesses experiences of
stuttering and its impact on quality of life across four domains: general information,
reactions to stuttering, communication in daily situations, and overall quality of life. The
evaluation was done both pre- and post-intervention.

3.2.7 Reliability

Study Il To ensure reliability, three SLP graduate students, uninvolved in the initial scoring,
rescored 88 out of 653 (13.5%) monthly recordings and 116 out of 1551 (7.5%) intervention
sessions. Systematic random sampling was utilized for the selection of monthly recordings,
across participants and various speaking scenarios. Initially, a random number generator in
Excel was employed to determine the first recording, selecting a number between 1 and 7.
Subsequently, every 7th recording was chosen, resulting in an average of 13 recordings per
participant (Range=7-24). This method was similarly applied to the intervention session
recordings selected across participants and morning and evening sessions, with every 13th
recording being selected. Yielding an average of 17 intervention recordings per participant
(Range=10-23). High inter-rater reliability was observed through intraclass correlation
coefficients: .92 for %SS, .87 for SPM, .78 for naturalness, and .78 for severity (Koo & Li,
2016).

Study Il Dosage assessment involved comparing the actual number of intervention sessions
with the expected number. Upon re-evaluation by the thesis author, both sets of values for
each child were found to be accurate, resulting in a 100% match. For adherence, all 1471
(100%) recordings were independently rated by two judges, resolving discrepancies through
discussion until consensus was reached. As the assessment of quality and responsiveness in
the 1409 (95.8%) recordings was assessed by two judges (non-overlapping). The thesis
author evaluated 161 (10.4%) of the recordings with an equal proportion of videos scored
by each judge represented. Point-by-point reliability was 95.3%.

3.2.8 Data analysis

Study Il All data for this study were compiled and organized in a Microsoft Excel spreadsheet
for systematic analysis. Each session’s ratings were recorded in alignment with the video
submission dates. In cases where a video recording was missing, no data entries were made
for that session, and no adjustments or imputations were made for missing data in the
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analyses. This approach aimed to preserve the integrity of the data and reflect the actual
availability of each session. Each rating was completed on the same day the video was
received or, at the latest, within one week of submission. This protocol ensured that ratings
were as accurate and contextually relevant as possible, minimizing recall bias by keeping the
assessment period close to the video review date. All recordings were evaluated by following
metrics: the number of syllables, the number of stuttering occurrences, SPM, %SS, severity
scale rating (Einarsdéttir et al., 2014), and naturalness scale rating (Martin et al., 1984).

Study 111 All data analysis was conducted using Microsoft Excel and statistical Package for the
Social Sciences (SPSS). In cases where the researchers did not receive a recording of an
intervention session, regardless of the reason, it was considered as if the session did not take
place (i.e., no dosage for that day). This approach was applied irrespective of whether the
parent reported that the intervention had occurred. No adjustments were made for missing
data in the analyses. While ratings for stuttering outcomes and adherence were made
shortly after the recordings were received by researchers, ratings for quality and
responsiveness were made four to six years later due to the need for additional training and
calibration of raters to ensure consistency and accuracy. Despite this delay, all recordings
were available and utilized for the evaluation. During this period, some recordings had
become unusable, for example a number of the video files were corrupted. As a result, 4.2%
of the recordings were missing from the analysis for quality and responsiveness.

The first research question was, what is the relationship between each FOI measurement
(dosage, adherence, quality, and responsiveness) and each outcome measurement (%SS,
SPM, naturalness, and severity) for children participating in the STOC pilot study? To address
the first research question, Pearson Product-Moment correlations were conducted between
each FOI variable (dosage, adherence, quality, responsiveness) and each outcome
measurement (%SS, SPM, naturalness, severity). In instances where the correlation was
derived from repeated measures within subjects, leading to autocorrelation, the coefficients
were adjusted using multiple regression methods (see Bland & Altman, 1995). The strength
of correlation was interpreted as weak (.0-.3), moderate (.3-.7), or strong (.7-1.0) (Ratner,
2009), with significance set at p < .05 for two-tailed comparisons. Given the high number of
correlation coefficients, the Benjamini-Hochberg (1995) procedure for controlling the false
discovery rate (FDR) was utilized. Twenty-eight correlations were performed (seven children,
twice daily sessions for four phases [A;, B1, Az, By]). The second research question was, do
differences exist in the FOl measurements between participants who completed the STOC
intervention program and those who did not? (c) What level of fidelity was achieved in the
STOC study? To address the second research question, analysis of mean differences
confidence intervals (Cl) was performed.

3.3 A pilot study of stuttering treatment for older children (Study II)

In this study, seven participants’ changes in fluency were documented based on an
examination of performance in both intervention sessions and monthly recordings. The
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intervention yielded promising outcomes across participants, demonstrating reductions in
both the frequency (%SS) and severity of stuttering while also enhancing syllables per minute
(SPM) and naturalness. Notably, the four participants who successfully finished the STOC
program reported improvement in quality of life. For the three participants who withdrew
from the program, the data is only available after intervention (B2). The main reasons given
for withdrawing was lack of motivation to persist with the program.

To evaluate the effectiveness of the STOC intervention, the %SS measures from monthly
sessions were assessed. In all the figures that follow, the phases labelled A are periods in
which no intervention occurred and phases labelled B were periods of intervention (see
Figure 4). Figures 5-11 show each participant’s monthly measurement data for each of the
four outcome measures (%SS, SPM, naturalness rating, and severity rating). Graphs
displaying outcome data for each intervention session for each participant are presented in
Appendix D.
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Figure 5. Graph of Outcomes Variables for P1
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Figure 6. Graph of Outcomes Variables for P2
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Figure 7. Graph of Outcomes Variables for P3
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Figure 8. Graph of Outcomes Variables for P4
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Figure 9. Graph of Outcomes Variables for P5
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Figure 10. Graph of Outcomes Variables for P6
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Figure 12 illustrates %SS measures in monthly sessions for all participants. These values
represent averages for each phase of the study, including follow-up. As can be seen in Figure
12, across the study all participants experienced a reduction in stuttering. The variation in
%SS between participants at the first monthly measurements was substantial (Range=2.0-
17.7). As the %SS reflects the frequency of stuttering during speech, the range indicates a
notable disparity among participants regarding the severity of stuttering at the beginning of
the intervention. It is evident that the %SS decreases for all participants, albeit at varying
phases for each participant. Particularly noteworthy was the substantial reduction in
stuttering observed for participants P3 (96.3%) and P4 (98.9%), both of whom exhibited
more severe stuttering during the baseline phase than the other participants. Participant P7
also had severe stuttering during baseline but the reduction of %SS was slower to happen in
his case (77.6%). Stuttering persisted at a reduced rate for all participants throughout the
study, including in B1, A2, B2, and during follow-up (As3). However, for P3, stuttering increased
during the second baseline (A2) before declining again after four months of intervention (B2).
Conversely, the results for participants who did not complete the program are less definitive.
Nonetheless, stuttering decreased from the first baseline (A1) in subsequent conditions for
the three participants who did not complete the program, indicating an effect of STOC. A
Related-Samples Friedman’s non-parametric ranks test was applied to the percentage of
syllables stuttered from the monthly recordings. The mean percentages for each condition
across all seven participants were used. Follow-up data (As) was unavailable for the three
participants who did not complete the program. The analysis revealed a significant
difference in the percentage of syllables stuttered between conditions, with Friedman’s test
statistic (4) =10.6, p=.016 (a=.05; one-tailed test). Pairwise comparisons indicated that the
significant differences occurred between the initial baseline (A1) and each of the subsequent
conditions.

Figure 12. %SS Measurements in Monthly Sessions
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Figure 13 illustrates Syllables per minute (SPM) measures in monthly sessions for all
participants. The variation in SPM between participants at the first monthly measurements
was substantial (Range=82.6-192.6). As the SPM reflects the number of syllables spoken, the
range indicates a difference among participants regarding the amount of speech produced
during the three minutes of speaking time assessed. It is evident that the SPM increased for
all participants, albeit at varying phases for each participant. Particularly noteworthy was
the substantial increase in SPM observed for participants P4 (118.6%) and P7 (80.4%), both
of whom exhibited lower SPM during the baseline phase than the other participants. SPM
increased for all participants throughout the study, with some variations. SPM was lower
after 2 months of intervention (B1) for participants P2 (decrease of 3.1%) and P6 (decrease
of 1.1%). The results for participants who did not complete the program are less definitive.

Figure 13. SPM Measurements in Monthly Sessions
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Nevertheless, SPM increased from the first baseline (A1) in subsequent conditions for the
three participants who did not complete the program, indicating an effect of STOC. A
significant difference between conditions was identified (Friedman’s test statistic (4)=11.8,
p=.01). Pairwise comparisons indicated that syllables per minute were notably higher in B,
and A; (follow-up) compared to the initial baseline condition (A;).

Figure 14 illustrates naturalness measures in monthly sessions for all participants. The
variation in naturalness between participants at the first monthly measurements was
considerable (Range=3-9). As the naturalness reflects how natural the participants spoke,
the range indicates a difference among participants. Naturalness was rated from 1 (highly
natural) to 9 (highly unnatural). It is evident that the participants speech became more
natural, albeit at varying phases for each participant and with variations at the end. It is
evident that from first baseline (A1) all participants improved their naturalness, with the
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exception of P7 where the naturalness does not improve until the second baseline (Az2). The
improvement in naturalness is noteworthy for all participants, but as only four participants
went on to the follow-up (A3) where there was an increase for two of the participants, it is
hard to evaluate the outcome for the three participants who did not complete the program.
The results indicate however a positive effect of STOC towards more natural sounding
speech. A notable difference in naturalness was observed between conditions (Friedman’s
test statistic (4)=7.9, p=.024). Pairwise comparisons indicated that naturalness was
significantly higher (lower number) in B; and B, compared to Al.

Figure 14. Naturalness Measures in Monthly Sessions
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Changes in the outcome measure of severity were also observed across the phases of the
study (see Figure 15). The variation in severity between participants at the first monthly
measurements was (Range=3-9). The severity scale ranges from 0 to 10, zero indicating no
stuttering and therefore no severity, 10 is rated to be extremely severe stuttering. The
severity scale indicates the overall severity of the stutter indicating a notable disparity
among participants at the beginning of the intervention. It is evident that the severity
decreased for all participants, albeit at different phases for each participant. Particularly
noteworthy was the substantial reduction in severity for participant P4 who was given a
severity rating 9 at the first baseline (A1) which reduced to 0.4 at the follow-up phase (As).
All participants exhibited a reduction in the rating of severity of stuttering between first
baseline (A1) and two months of intervention (Bz), with the exception of P7 who had no
decrease at that stage. The improvements in naturalness are noteworthy for all participants.
However, since only four participants proceeded to the follow-up (As), where two showed
further improvement, it is difficult to evaluate the outcome for the three participants who
did not complete the program. Nonetheless, the results suggest a positive effect of STOC
towards less sever stuttering. A notable difference in severity was observed between
conditions (Friedman’s test statistic (4)=9.3, p=.013). Pairwise comparisons revealed that
severity was significantly lower in A; and B, compared to A;.
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Figure 15. Severity Measures in Monthly Sessions
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The four participants who completed the program and follow-up filled out the OASES-S and
the SPQ questionnaire. All participants reported improvements in speech fluency on the SPQ
after intervention and indicated they could control their speech more effectively. They
mentioned they were always or almost always able to speak without thinking about
controlling their speech, a change from their pre-treatment experience. All participants
attributed their speech improvements to the STOC intervention; however, only one
participant reported being completely free of stuttering. Figure 16 shows the average
measurement between sections in the OASES-S questionnaire for both pre intervention and
post intervention. Section | covers general information about speech and fluency, Section Il
addresses reactions and feelings towards stuttering, Section Il pertains to communication
in daily situations, and Section IV involves questions about quality of life. A lower score in
Figure 16 indicates a higher quality of life. The only sub-test of the OASES-S on which
participants did not show improvement was Section Il. On average the results showed a
positive impact from the STOC intervention.
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Figure 16. Average Measurement of OASES-S Scores
3.5

3.0

2.5

20 \

m— )OSt

Score

1.0
0.5

0.0
Section | Section Il Section Il Section IV

Sections

3.4 Results of evaluation of fidelity measurements (Study Ill)

The FOl measurement results are presented in detail in Paper Ill. A total of 1551 intervention
session were delivered throughout the intervention. As can be seen in Table 4, the average
for the FOI components across participants was higher for the parent-managed sessions than
for the child-managed sessions for both dosage and adherence. Dosage was the FOI
component that was most often achieved, but as can be seen in Table 4 the range for each
component vary, especially for dosage and adherence.

Table 4. Results of the Average FOI for Parent- and Child-managed Intervention Sessions

Parent Child P/C together Range
Dosage 85.9% 80.5% 83.2% 58.5-97.7%
Adherence 64.6% 53.1% 58.9% 12.8-80.9%
Quality 1.7 1.6 1.7 1.0-2.2
Responsiveness 11 11 11 1.0-14

To assess the impact of each FOI component on the outcome measures a Person Product-
Moment correlation coefficients were computed. The results indicated that no significant
coefficient was found between dosage and any outcome measure. However, 5 out of 12
comparisons show moderate strength (r <.29), but low N resulted in none being significant.
Negative correlations with %SS indicated that a higher dosage was associated with reduced
stuttering, while positive correlations with SPM showed that a higher dosage was linked to
increased speech output. Additionally, negative correlations for naturalness and severity
suggested that speech became more natural and stuttering less severe with higher dosage.
The correlation coefficients between dosage and severity were moderately strong, while
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those with naturalness were close to zero. In sessions managed by children, %SS, SPM, and
severity showed moderate correlations with dosage (See Table 3 in Paper IV).

In the parent-managed sessions, 17 out of 28 correlation coefficients were significant
between adherence and the four outcome measures, compared to 16 out of 28 in child-
managed sessions. While most coefficients were weak, 11 out of 28 were of moderate
strength in the parent-managed sessions, and 12 out of 28 were of moderate strength in the
child-managed sessions, with one being strong. Negative coefficients with %SS indicated that
higher adherence was associated with reduced stuttering, and negative coefficients with
SPM indicated that higher adherence was associated with decreased speech, though only
two coefficients were significant. For naturalness and severity, negative coefficients
suggested that higher adherence led to more natural speech and less severe stuttering. In
both parent- and child-managed sessions, most correlation coefficients between adherence
and %SS were moderately strong, whereas those between adherence and SPM were
generally weak. In the child-managed sessions, three coefficients between adherence and
naturalness showed moderate strength, and one indicated a strong correlation (see Table 4
in Paper IV).

In the parent-managed sessions, 20 out of 28 correlation coefficients were significant
between quality and the outcome measures, while 12 out of 28 were significant in child-
managed sessions. Most correlations were weak, with 8 out of 28 showing moderate
strength and one strong correlation in parent-managed sessions. Similarly, 8 out of 28
coefficients in child-managed sessions were of moderate strength. Negative correlations
with %SS indicated that higher quality was associated with less stuttering, though this was
significant in only 3 out of 14 cases. Negative correlations with SPM suggested that higher
quality was linked to increased speech output, with most coefficients being significant. For
naturalness and severity, negative correlations indicated that a higher quality of intervention
was associated with more natural-sounding speech and less severe stuttering, with 10 out
of 28 coefficients being significant. The majority of correlation coefficients between quality
and SPM were moderately strong (8 out of 14), with one being strong. In contrast, most
correlations between quality and %SS were weak (9 out of 14). Similarly, most correlation
coefficients between quality and naturalness (8 out of 14) and between quality and severity
(9 out of 14) were also weak (See Table 5 in Paper IV).

In the parent-managed sessions, 12 out of 28 correlation coefficients were significant
between responsiveness and the outcome measures, compared to only 8 out of 28 in child-
managed sessions. Most coefficients were weak, with just 3 of 28 showing moderate
strength in parent-managed sessions and 1 of 28 in child-managed sessions. Three significant
negative correlations between responsiveness and %SS were identified, indicating that
higher responsiveness was associated with reduced stuttering in these cases. Additionally,
significant negative coefficients were identified with SPM in half of the cases, suggesting that
higher responsiveness was linked to increased speech output. For naturalness and severity,
both positive and negative correlations were found, varying by participant. A positive
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correlation indicates that high responsiveness, exemplified by engaging and positive
conversations, was associated with more natural-sounding speech and less severe
stuttering. However, most coefficients were weak, with about half being 0.10 or lower,
suggesting that responsiveness was generally not strongly related to naturalness and
severity for most participants (See Table 6 in Paper V).

Figure 17. Mean Difference in Dosage Based on Completion Status
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To evaluate if there was a difference between the participants that finished the STOC
intervention (P1, P3, P4, P5) and those who did not (P2, P6, P7), FOI results were compared
for these groups. As can be seen in Figure 18, the mean was higher for dosage in the group
that finished the intervention, both for the parent-managed and the child-managed
sessions.

Figure 18. Mean and Confidence Intervals for Adherence Based on Completion Status
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To evaluate the differences in adherence, responsiveness, and quality for the two groups
(completed STOC, did not complete STOC), an analysis of mean differences was conducted
by employing confidence intervals (Cl). As can be seen in Figure 18, participants who
completed the STOC intervention, had higher adherence in both parent-managed sessions
(M=74.0%) and child-managed sessions (M=66.8%) compared to those who did not
complete the STOC intervention. For adherence, the absence of overlap between the group
that completed the STOC intervention in parent-managed sessions, 95% Cl [70.1, 77.7] and
the group that did not complete the STOC intervention, 95% Cl [52.4, 60.0] suggests that the
difference is unlikely to be due to chance. Likewise, for the group that completed the STOC
intervention in the child-managed session 95% Cl [62.7, 70.9] compared to the group that
did not complete the STOC intervention 95% Cl [37.3, 46.0] the absence of overlap suggests
that the difference is unlikely to be due to change.

When looking at results for quality, 1 is the highest quality “the conversation is flowing and
the child responds with full-length answers” and 4 is the lowest quality, “the child is not
taking part in the conversation (mostly yes and no answers)”. As seen in Figure 19,
participants who completed the intervention, the quality scores were better for both parent-
managed sessions (M=1.46) and child-managed sessions (M=1.38) compared to those who
did not complete the intervention.

For quality, the confidence intervals for the group that completed the STOC intervention in
parent-managed sessions 95% Cl [1.40, 1.78] and the group that did not complete the STOC
intervention 95% Cl [1.78, 1.96] are close but non-overlapping, suggesting that this
difference is unlikely to be due to chance. The lack of overlap in the confidence intervals for
the group that completed the STOC intervention in child-managed sessions 95% CI [1.32,
1.45] compared to the group that did not complete the STOC intervention 95% CI [1.66, 1.84]
indicates that this difference is unlikely to be coincidental. The lack of overlap in the
confidence intervals, upper and lower bond, indicates that this difference is unlikely to be
coincidental (see Figure 19).

For responsiveness, 1 was the highest rating "very happy - conversation good" and 3 was the
lowest "not happy to take part In the Intervention/conversation. Responsiveness was the
only component out of the four FOI components were no difference between the groups
who completed and did not complete the intervention. As seen in Figure 20, the means for
participants who completed the intervention (parent-managed M=1.12; child-managed
M=1.07) and did not complete the intervention (parent-managed M=1.13; child-managed
M=1.12) as similar. As can be seen in Figure 20, for responsiveness the near-complete
overlap of the confidence intervals of the group that completed the STOC intervention in
parent-managed sessions 95% Cl [1.09, 1.15] and the group that did not complete the STOC
intervention 95% Cl [1.09, 1.17] suggest there was no significant difference between the
groups. This near-complete overlap of the confidence intervals can also be seen in the child-
managed sessions for the group that completed the sessions 95% Cl [1.04, 1.10] and the
group that did not complete the sessions 95% Cl [1.08, 1.16].
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Figure 19. Mean and Confidence Intervals for Quality Based on Completion Status
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Figure 20. Mean and Confidence Intervals for Responsiveness Based on Completion Status
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4 Discussion

4.1 Studyl

The primary objective of this study was to evaluate the reporting of FOI components in
research on parent-implemented interventions for CWS (Bergbdrsdéttir et al., 2022). The
focus was specifically on interventions that included a home-based implementation. By
systematically reviewing the existing literature, we sought to identify patterns and standards
in the reporting practices of FOI measurements. Additionally, we aimed to pinpoint gaps in
the current knowledge base to highlight areas where further research is needed. This
research provides critical insights into the effectiveness and reporting quality of home-based
stuttering interventions, ultimately guiding future research, and improving intervention
strategies for CWS. This study identified that FOlI components were more frequently
addressed in clinical settings compared to home settings. However, overall, the reporting of
FOI was limited in both contexts. The reporting of FOl components rarely included FOI data,
except for dosage in clinical settings. In clinical settings, dosage was the most commonly
reported FOI component, followed by responsiveness, adherence, and quality. Conversely,
in home settings, adherence and quality were the most frequently reported FOI
components, with dosage and responsiveness following behind. Notably, the robustness of
FOI reporting was demonstrated through the inclusion of evidence of dosage measurement,
both in clinical and home settings. Other FOI components were typically reported based on
narrative accounts and occasionally presented ambiguously. Nevertheless, most FOI
components were scarcely reported. It was anticipated that there would be an increase in
FOI reporting over time; however, there was only a weak trend for improvement, with no
significant change observed.

These findings highlight the need for further research and standardization in the integration
of FOI components into stuttering interventions to optimize therapeutic outcomes in both
clinical and home environments and to develop a more robust evidence-base for clinical
practice. The contribution to the existing literature on FOI in intervention studies, focusing
on this new population group of CWS, align with previous research highlighting the generally
poor FOI of parent-implemented intervention for children with differences and disabilities
(Dane & Schneider, 1998; Gresham et al., 1993; Hofslundsengen et al.,2022; Moncher &
Prinz, 1991; Perepletchikova et al., 2007). Notably, differences were observed between this
study and Lieberman-Betz's (2015) research on FOI in studies of interventions for children's
language skills. In both studies, the most frequently reported FOI was dosage for clinicians
and adherence for parents. Comparable rates were observed for various FOI components.
In clinic-based dosage, the rates were nearly identical between Lieberman-Betz's study,
which reported 71%, and the present study, which found 72.2%.
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Similarly, while both studies reported on home-based dosage rates, there was a noticeable
difference, with Lieberman-Betz reporting 14% and the present study observing 19.4%.

The quality of interventions in clinical settings showed similar findings, with Lieberman-Betz
at 20% and the present study at 19.4%, and at home, quality rates were also comparable,
with 29% in Lieberman-Betz's study and 30.6% in the present study. However, the present
study reported notably lower rates for certain FOlI components. Specifically, adherence in
clinical settings was significantly lower in the present study at 19.4% compared to
Lieberman-Betz's 34%. Similarly, adherence at home was lower, with the present study
reporting 36.1% versus Lieberman-Betz's 60%. For responsiveness in clinical settings, the
present study found a rate of 30.6%, whereas Lieberman-Betz reported 54%. Likewise,
responsiveness at home was lower in the present study at 19.4% compared to Lieberman-
Betz's 43%. The reason for these differences remains unclear. The number of studies was
similar (35 in the Lieberman-Betz study and 36 in the present study). The age groups in the
studies were also comparable, with Lieberman-Betz focusing on children aged 0-6 years and
the present study on children aged 2-6 years. Additionally, the years of the studies under
examination were from 1988-2012 for Lieberman-Betz and from 1990-2020 for the present
study. Lieberman-Betz (2015) identified a trend of increasing FOI reporting over time in their
data, a trend that was also observed in the present study, although to a lesser degree.

Despite an increase in the number of studies published on parent-implemented
interventions for CWS, there has not been a corresponding rise in the reporting of FOI
components. This gap is problematic as inadequate FOI reporting hampers the systematic
evaluation of intervention efficacy, leaving clinicians and researchers without key
information to explain variations in outcomes across studies. Although authors of all 36
included papers included in Study | provided relatively clear descriptions of research designs,
protocols, and outcome measures, the lack of detailed FOI reporting prevents a thorough
understanding of what was actually implemented according to protocol. This issue is
consistent with findings from systematic reviews by Brignell et al. (2021), Hofslundsengen et
al. (2022) and Johnson et al. (2023) who reported that while intervention designs are
generally well-reported, reporting of FOl components were often overlooked. Brignell et al.
(2021) highlighted the need for research to address the relationship between dose and
response, and Nye and Hahs-Vaughn (2011) emphasized the importance of transparency and
detailed reporting in intervention research to facilitate replication and validate findings. This
also affects the potential for exportability and dissemination (Borrelli et al., 2005).

Given the growing emphasis on FOlI measurement in recent research (An et al., 2020;
Hofslundsengen et al., 2022), it is surprising that many newer intervention studies have not
fully incorporated these measures into their designs. Reviewing recent studies on stuttering
intervention, that were published after the systematic search for Study | was completed,
poor reporting of FOI is still evident. Druker et al. (2020) conducted an intervention on
evidence-based parenting support for treating early developmental stuttering, involving 77
children aged between 2.0 and 5.3 years. In their study, FOI was limited to reporting dosage
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and responsiveness in the clinical setting, with responsiveness being the only component
measured in the home setting. Similarly, Euler et al. (2021) carried out a group intervention
focused on speech restructuring for children aged six to nine, where the focus was on
reinforcing soft voice onset. While their study noted that children and parents participated
in various intervention activities together, there was no mention of how these activities were
measured or evaluated, and no FOI components were reported in their results. Preston et
al. (2022) described Palin parent-child interaction therapy for children with autism spectrum
disorder who stutter, with three children aged 4.5, 6.7, and 7.7 years. Their study only
reported the FOI component of dosage in the clinical setting and responsiveness in the home
setting. Meanwhile, Johnson et al. (2024) examined the Lidcombe Program delivered as a
telehealth intervention, involving 37 CWS aged between six and twelve years. In their design,
parents were required to submit recordings of intervention sessions, and the responsiveness
for both clinical and home settings was reported in their paper.

In conclusion, despite the growing emphasis on FOI in intervention research, changes in FOI
measurement and reporting within the literature concerning interventions for CWS remains
minimal (Bergbdrsdéttir et al., 2022). While the design of interventions is often well-
described, it remains unclear whether the interventions have been executed according to
protocol. One might expect that recent studies would integrate FOl measures more
rigorously into their designs, yet this has not been consistently observed. Had we considered
other aspects of FOI, such as those outlined in the NIH BCC treatment fidelity framework
Bellg et al., 2004; Borrelli et al., 2005), the results might have been different. For example,
incorporating the training domain, which focuses on the competencies required for
successful delivery and the standardization of training, might have highlighted variations in
provider skill acquisition and maintenance. Similarly, the delivery domain, which confirms
that the intervention is delivered as intended and assesses nonspecific effects, could have
revealed differences in therapeutic alliance. If these aspects had been included, the results
might have shown greater variability, potentially highlighting areas where the intervention
was less effective. This could change the interpretation of the intervention's overall
effectiveness, as it would account for more nuanced factors influencing outcomes. To
advance the field, clear guidelines are needed for stuttering intervention trials to facilitate
the systematic and thorough collection and reporting of FOI. Such improvements are crucial
for better understanding the processes through which interventions effect change and for
enhancing the reliability and replicability of research outcomes.

4.2 Studyll

The aim of this study was to examine the effectiveness of a pilot home-based intervention
for CWS (Einarsdéttir et al., 2024). In this study of STOC, there was a specific focus on
incorporating detailed measurements of FOI into the research design. By integrating FOI
measurements, this study sought to provide a more accurate assessment of the
intervention's impact on stuttering outcome measures. This approach not only allowed for
a thorough evaluation of STOC's effectiveness, but also contributed to a deeper

57



iris Osp Bergporsdottir

understanding of how home-based interventions can be optimized for CWS and how
rigorous monitoring of FOI is possible in home-based interventions. The findings from this
study are intended to bridge gaps in existing research, offer practical insights for clinicians,
and guide future research endeavours in developing robust and effective stuttering
interventions. STOC, building on the Response Contingent Time-Out principle, was designed
as a parent-implemented program utilizing parent-imposed time-out and self-imposed time-
out techniques as time-out interventions have consistently proven effective in treating
childhood stuttering (for review see Brignell et al., 2021).This study demonstrated these
methods to be effective in modifying speech and promoting increased fluency, especially in
controlled situations. All participants experienced a reduction in stuttering frequency, an
increase in the quantity of speech, more natural-sounding speech along with less severe
stuttering. Individual responses to the program varied, with only four of the seven
participants completing the entire intervention. Upon completion of the intervention
participants reported how often they were able to speak fluently without thinking about
modifying or controlling their speech. One reported that this was always the case, two
reported this was almost always the case, and one reported that this was sometimes the
case.

The STOC intervention features awareness training both for the parent and the child, where
the time-out was used contingent on stuttering events (James et al., 1989). Studies on
interventions using time-out have shown that participants respond differently to the
intervention, with some responding better than others (e.g., Baxter et al., 2016; Mallick et
al. 2021). In the STOC study, all seven participants increase in fluency during the
intervention. However, three did not meet the fluency requirements to move to the next
step of the intervention where the frequency of sessions was decreased contingent on fluent
speech. This requirement was to have six consecutive sessions with less than 1% SS, a 1-3
rating on the naturalness scale, and a 0-2 rating on the severity scale. While the rate of
children who failed to progress to the second intervention stage (B.) in the STOC study seems
high, the progress of participants is better than that in equivalent studies of other
interventions. For example, in Johnson et al.’s (2024) trial of the Lidcombe Program with
school-aged CWS 30 of the 37 (81.1%) children did not meet the fluency requirements to
progress from Stage 1 (intervention) to Stage 2 (maintenance). In contrast, in the STOC study
100% of the children completed the first phase of intervention and first maintenance phases
(B1 and A;). Various factors can account for the variation in individual responses, including
challenges in effectively implementing the intervention techniques, which is important to
monitor with FOI in terms of evaluating if the results are due to the implementation or the
treatment itself (Smith et al., 2020). All participants in the present study demonstrated
improved fluency following the intervention, with an average stuttering reduction of 72%
from pre-treatment to follow-up. In contrast, more recent studies on school-aged CWS have
shown lower overall reductions in stuttering after intervention: 57% in Euler et al. (2021),
67% in Johnson et al. (2024), and 25% in Kohmascher et al. (2023).
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The impact of STOC was evident not only in changing children’s fluency, but also in positively
influencing children's attitudes toward their communication and stuttering in daily life. The
decrease in OASES-S scores across all four sections mirrors findings from other recent studies
on stuttering treatment for school-aged children (Euler et al., 2021; Johnson et al., 2024;
Kohmascher et al., 2023). From pre-treatment to the one-year follow-up, OASES-S scores
showed a significant decrease, with a large effect size. This shift indicates that, relative to
the baseline assessment, participants perceived notable progress, both in fluency and in
quality of life (Euler et al., 2021). Johnson et al. (2024) results indicate a significant reduction
between pre-treatment and 12 months post-treatment, changing from moderate to mild-
moderate. At baseline, participants experienced a moderate level of stuttering impact,
which subsequently shifted to a mild-to-moderate impact following the intervention
(Kohmascher et al., 2023). One contributing factor to this improvement in Study Il could have
been the open discussions between children and parents that the intervention encouraged.
Throughout the intervention sessions, children were seen reminding their parents to use
parent-implemented time-out and giving feedback on their accuracy in identifying stuttering
moments. At the end of each session, both parties had to agree on whether a stuttering
event occurred, knowing the researchers would provide feedback. These discussions may
have reduced the children's anxiety around stuttering, aligning with Croft and Byrd (2020)
findings on the benefits of open communication in reducing anxiety. Moreover, the focused
attention that parents gave their children during these sessions could have contributed to
the children's well-being. Thomas et al. (2020) found that parental involvement significantly
influenced both the well-being and academic achievements of 7" grade students, suggesting
that such engagement is a key factor in positive outcomes. In Study Il, several parents
informally reported to the SLP that STOC was associated with positive changes in their child's
life outside the intervention setting. Previous research using self-imposed time-out with 22
participants older than 14 years who stuttered, the %SS was reduced by 50% with more than
half of the participants. The results indicated that they were generally satisfied with both
the intervention and their speech post-intervention, reporting that the treatment was easier
to employ than other treatments they had engaged in (Hewat et al., 2006). By creating a
space where stuttering events could be openly discussed and addressed, children may have
improved their self-monitoring abilities and gained more confidence in their speech.

In the present study, all treatment sessions were recorded and evaluated by trained judges
to assess FOI. After each session, both parents and children received feedback from the
researchers on the frequency of stuttering and the accuracy of time-out implementation.
This feedback was especially important during the initial weeks of treatment to confirm the
intervention was carried out according to protocol and to maintain high fidelity. However,
several challenges emerged in implementing the treatment effectively. For instance, one
participant with ADHD struggled to consistently apply the time-out technique and pause
during conversations, highlighting how neurodiversity can complicate intervention
adherence. Additionally, the lack of family engagement and support in another participant’s
home environment posed further challenges to achieving optimal fidelity in treatment
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delivery. These issues underscore the importance of addressing individual and contextual
factors when implementing interventions to achieve effectiveness, such as ensuring that
children and parents have the support and environment necessary to be able to implement
an intervention with fidelity. Furthermore, monitoring FOI in both clinical and home settings
is crucial, especially in interventions like this where parents play an active role
(Hofslundsengen et al., 2022). FOI measurements in home settings help determine whether
parents are accurately applying the intervention techniques outside the controlled clinical
environment. This is important because home-based implementation can significantly
influence the overall success of the intervention. Without proper fidelity in the home, the
benefits seen in clinical settings may not fully transfer into the child’s daily life, which could
limit the intervention’s long-term impact. Monitoring FOI in these settings can confirm that
the intervention is being consistently applied, allowing for a more accurate assessment of
its effectiveness and sustainability.

4.3 Study lll

In this study, it was assessed whether high levels of fidelity could be achieved in an
intervention where FOI was incorporated into the study design and closely monitored. In the
context of a pilot study of the STOC intervention for school aged CWS, the relationship
between four FOI components (dosage, adherence, quality, and responsiveness) and four
outcome measurements (%SS, SPM, naturalness, and severity) was examined
(Bergpdrsdéttir et al., 2024). The findings suggest that dosage and adherence play big roles
in reducing stuttering frequency, increasing speech fluency and mitigating severity.
Increased adherence was associated with decreased stuttering frequency, indicating that
effective utilization of the intervention led to tangible improvements. However, adherence
did not correlate with an overall increase in the amount of speech produced by the children.
Although better quality and responsiveness were not directly associated with changes in
stuttering frequency or severity, higher quality and responsiveness allowed for more free
flowing parent-child communication where the child had more opportunities to speak,
regardless of the frequency or severity of stuttering within a session. In comparing parent-
managed and child-managed intervention sessions, dosage and adherence were notably
higher in parent-managed sessions. Interestingly, participants who completed the
intervention exhibited higher FOl measurements compared to those who did not. This shows
a positive relationship between adherence to intervention protocols and intervention
effectiveness (not ruling out the possibility that other variables may be mediating this
relationship).

These findings add to the existing FOI literature and highlight the critical need for
incorporating FOI measurements in intervention studies. (An et al., 2020; Dane & Schneider,
1998; Hofslundsengen et al., 2022; Perepletchikova et al., 2007). The findings indicate that
dosage plays a crucial role in reducing stuttering, increasing speech fluency and decreasing
severity. This outcome aligns with the longstanding recognition of dosage as a key
component of FOI across various types of behavioural interventions, such as drug abuse
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prevention (Dusenbury et al., 2003), early communication intervention (Lieberman-Betz,
2015), and psychotherapy (Perepletchikova et al., 2007). Most research on stuttering
interventions includes some form of dosage reporting. Nye and Hahs-Vaughn’s (2011)
analysis of the methodological quality of experimental and quasi-experimental group-design
studies in stuttering intervention highlighted significant gaps in the clarity and completeness
of reporting on external and internal validity. These limitations complicate the interpretation
of findings from individual studies, making it challenging to fully assess the reliability and
applicability of their results. One of the key findings in Brignell et al. (2021) results in a
systematic review on interventions for children and adolescents who stutter, were that
studies should address the current gaps in understanding how to deliver interventions most
effectively by exploring the relationship between intervention dose and response. A review
of thirty-six stuttering intervention studies revealed that most provided limited or unclear
information on whether and how FOI was monitored and measured (Bergpdrsdottir et al.,
2022). The findings of a narrative systematic review, with the aim to assess the
implementation quality of previously published group comparison clinical trials on stuttering
interventions for children and adolescents (under 18 years), emphasize the need for future
clinical trials on stuttering interventions to rigorously follow systematic guidelines for
reporting implementation quality, ensuring the reliability of trial outcomes (Hofslundsengen
et al., 2022). Studies on parent-delivered verbal contingencies, such as the Lidcombe
Program (Swift et al., 2016), demonstrate a correlation between proper verbal contingencies
and reduced stuttering severity in home-based settings. Similarly, research on syllable-timed
speech interventions reports a reduction in stuttering beyond clinical settings when the
intervention is correctly introduced (Trajkovski et al., 2009). This relationship is also evident
in the present study, where measures of FOI are positively linked to outcome measures.
However, unlike the present study, previous research on interventions for CWS often fails to
evaluate how correct implementation affects outcomes (Bergpdrsdéttir et al., 2022).

In Study Ill, higher levels of quality and responsiveness in parent-child interactions
significantly enhanced the ease of communication and opportunities for children to speak,
regardless of the amount of stuttering present, and encouraged positive participation.
Quality was assessed based on how parents managed communication in the sessions to
allow for children to produce more speech, i.e., asking open questions rather than yes/no
questions, as effective intervention relies on productive dialogue. Unfortunately, research
on interventions for CWS often lacks systematic reporting on intervention quality. For
instance, some studies mention that parents found certain instructions difficult to follow but
fail to specify what was problematic, how these issues were addressed, or how they might
have influenced the results (Donaghy et al., 2020; Swift et al., 2011). When quality is
considered, studies frequently do not link these quality metrics directly to outcomes (e.g.,
Donaghy et al., 2020; Swift et al., 2011). For example, Swift et al. (2011) observed that
parents sometimes failed to provide adequate structure during speaking sessions,
interrupted their child, or even prevented the child from speaking when they felt it was their
turn. Research on responsiveness as an aspect of FOI in stuttering interventions, both in
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clinical settings and home environments, is notably lacking. In a systematic review of 36
parent-implemented stuttering intervention studies, only 30.6% of the studies reported
responsiveness in clinical settings, while just 19.4% reported it for home settings
(Bergpdrsdéttir et al., 2022). Prior studies addressing responsiveness, such as Franken et al.
(2005), utilised questionaries for parents and/or children, at the end of the intervention to
gather information on responsiveness. In contrast to the present study, these measures did
not assess the manner in which the intervention was administered or analyse the influence
of responsiveness on outcomes. Furthermore, they failed to evaluate each individual
intervention in both clinical and home settings.

The implementation of the STOC intervention required a significant daily time commitment
from families, presenting both opportunities and challenges that are essential to
understand. Participation in the STOC study meant that each parent-child dyad was required
to engage in at least 20 minutes of one-on-one conversation daily. Allen et al. (2020)
research findings indicated that the demands associated with various life domains served as
significant predictors of work-family conflict across different countries. This suggests that
while the challenges of balancing work and family responsibilities are universally recognized,
individuals’ experiences and emotional responses to these challenges can differ significantly
based on their cultural backgrounds. The daily time commitment of the studies intervention
could have posed challenges for some participants, yet it also provided an opportunity for
enhancing parent-child relationships alongside the intervention itself for others. Goodhue
et al. (2010) found that mothers using the Lidcombe Program in early intervention reported
difficulties fitting intervention sessions into their schedules and occasionally forgetting to
conduct them. Similarly, Swift et al. (2016) noted that parents faced challenges meeting
research requirements, such as attending weekly clinic visits and providing research data,
while also managing other daily responsibilities, including caring for younger children. These
factors could have contributed to the relatively high rate of participants who did not
complete the STOC intervention. Incorporating the NIH BCC treatment fidelity framework
Bellg et al, 2004; Borrelli et al. 2005) could have influenced the outcomes of the STOC study
in several ways. For example, the training domain emphasizes the importance of
standardizing provider training and measuring skill acquisition and maintenance. This could
have helped parents to be better prepared and more consistent in delivering the
intervention, potentially reducing the dropout rate. Notably, in the STOC intervention
parents and children received training before the start of the intervention and continuous
feedback in a timely manner after each recording if deemed necessary. The delivery domain,
which focuses on ensuring the intervention is delivered as intended and assessing
nonspecific effects, could have highlighted variations in how the intervention was
implemented at home, providing insights into the factors affecting its effectiveness. The
benefits of using the NIH BCC treatment fidelity framework (Bellg et al., 2004; Borrelli et al.,
2005) include a more comprehensive evaluation of implementation fidelity, which could lead
to more reliable and replicable results. It would also provide a clearer understanding of the
intervention's impact by considering additional factors such as training and delivery quality.
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However, there are also downsides to consider, as the framework is primarily designed for
clinical settings, and its application to home-based interventions might require adaptation.
Additionally, the increased complexity of the evaluation process could place additional
burdens on participants and researchers, potentially affecting participation rates and data
collection. Overall, incorporating the NIH BCC treatment fidelity framework (Bellg et al.,
2004; Borrelli et al., 2005) could have provided a more detailed and accurate assessment of
the STOC intervention's fidelity and effectiveness, highlighting areas for improvement and
ensuring a more robust evaluation process.

4.4 Limitations and future research

The studies faced various limitations, which will be addressed in the order they were
conducted to offer a clear and thorough overview of the challenges encountered in each.

Study I: There are several limitations to consider. Firstly, the review focused solely on the
FOI data that was published in each study. This decision was based on the fact that only
reported data is accessible to readers of these research papers. There are plausible reasons
why FOI data might have been collected but not reported. For instance, in the earliest papers
included in this review, FOl may not have been commonly practiced as a concept.
Alternatively, journal constraints on manuscript length could have led to FOl measurements
being omitted from the manuscript. Furthermore, journals in the field of speech-language
pathology do not universally require demonstrations of FOI in published papers. For future
research, it would be valuable to build upon the findings of Study | by actively engaging with
the original study authors to gather more in-depth information about FOI data. Directly
contacting these authors could provide additional insights into how FOI was measured,
recorded, and interpreted across different studies. This approach could help to address any
gaps in reported fidelity data and allow for a more comprehensive analysis of FOI practices
and its impacts. Expanding this line of inquiry could also reveal common challenges or
inconsistencies in FOl measurement that future studies could address, potentially improving
the standardization of FOI reporting in similar research contexts. Future research should aim
to address the gaps identified in the current literature regarding the reporting of FOI data.
Firstly, researchers could focus on collecting comprehensive FOI data and ensuring that it is
systematically reported alongside intervention outcomes. This could enhance transparency
and provide a clearer understanding of the relationship between FOI and treatment efficacy.
Future studies could investigate the implementation of FOI as a standard practice in the field
of speech-language pathology. This longitudinal analysis could provide valuable information
on the importance of FOI in enhancing the quality of research. It would be beneficial for
journals in the field to establish clear guidelines requiring the reporting of FOI data. Research
could be conducted on the effects of such policies on the quality of published studies and
the overall advancement of knowledge in the field. This initiative would promote a culture
of accountability and rigor, ultimately leading to more effective and evidence-based
interventions for individuals with speech, language and communication needs.
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Secondly, Study | focused solely on the assessment of FOI, which involves measuring how
closely the intervention was carried out according to the established protocol. While
understanding implementation fidelity is critical for evaluating the quality of an intervention
and ensuring it is delivered as intended, the study did not extend its analysis to the outcomes
of the interventions themselves. By omitting the investigation of outcomes, there was no
opportunity to determine whether the interventions were effective in achieving their
intended goals or if variations in fidelity could have impacted participant results. This
limitation suggests that future studies should not only evaluate how faithfully interventions
are implemented but also examine the corresponding outcomes to gain a comprehensive
understanding of their effectiveness and potential areas for improvement. By integrating
both fidelity and outcome assessments, researchers can better inform practitioners about
the best practices for delivering interventions and achieving desired results.

Even with the presence of a well-defined coding guide and an independent reviewer
overseeing all evaluations, the assessments ultimately relied on human interpretation and
execution. This reliance on human involvement introduces a potential for variability and
subjectivity in the evaluation process, as different reviewers may interpret criteria
differently or apply the guidelines inconsistently. Consequently, while structured guidelines
and independent oversight aim to enhance objectivity and reliability, the inherent nature of
human judgment may still lead to discrepancies in the evaluations, necessitating careful
consideration of these factors when interpreting the results.

Another potential limitation of this study is the reliance on the specific FOI framework and
tool utilized. While this framework provided a structured approach to assessing the fidelity
of the interventions, it is important to acknowledge that different FOI frameworks or tools
might have yielded varying results. The chosen framework may have inherent biases or
limitations that could influence the findings. Consequently, the generalizability and
robustness of the results might be affected by the specific characteristics and constraints of
the FOI tool employed in this study. Future research should consider employing multiple FOI
frameworks to validate and compare findings, ensuring a more comprehensive
understanding of intervention fidelity. Another limitation of this study is the use of an
unvalidated quality and responsiveness evaluation list. Without validation, the reliability and
accuracy of these measures are uncertain, potentially biasing the results. This highlights the
need for future research to develop and validate robust evaluation tools to ensure reliable
and valid assessments of intervention quality and responsiveness. Validated tools would
enhance the credibility of the findings and provide a stronger basis for interpreting
intervention effectiveness.

Study II: A major limitation of Study Il is the small number of participants involved and the
fact that they were all male, as this was intended to be a pilot study. The small sample size
may affect the generalizability of findings to broader populations of CWS. In addition,
participants had to meet strict eligibility criteria to participate in the STOC pilot study, which
might further limit the representativeness of the sample to the broader group of CWS in this
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age group. In addition to the small sample size, only four of the seven participants completed
the full intervention program, suggesting that STOC may not be suitable for all CWS. The
monthly recordings were designed to capture the participants' natural, everyday speech
patterns. However, in repeated speech intervention sessions, it is plausible that participants
could become increasingly accustomed to the structure and expectations of the sessions,
consciously or unconsciously altering their speech to perform better in these recorded
situations. This adjustment could mean that over time, participants might start modifying
their speech behaviour, such as enunciating carefully or implementing learned techniques
more deliberately. While this behaviour might suggest increased fluency, it may not
accurately reflect the participant's usual, unmonitored speech patterns. This potential shift
has implications for the study's findings, particularly in terms of the validity and
generalizability of the results. If participants are deliberately controlling their speech during
recorded sessions, then the observed improvements might not translate to more
naturalistic, everyday speech contexts where such control isn't sustained. This could lead to
an overestimation of fluency gains, making the intervention appear more effective than it
truly is. The difference between "lab fluency" (or fluency achieved in controlled settings) and
"real-world fluency" is significant in understanding the true impact of the intervention. If
fluency improvement is primarily evident only in recorded or structured settings, the
intervention's practical benefit for spontaneous communication may be limited.

Furthermore, this potential overestimation could have ripple effects on clinical decision-
making. Suppose results show inflated fluency due to participants’ adaptations during
sessions. In that case, clinicians might continue using or recommending interventions that
don't provide robust improvements outside of structured therapy environments, potentially
wasting time and resources. For CWS, interventions that yield only controlled-situation
fluency can also be discouraging, as they may not see similar improvements in daily
interactions, possibly leading to frustration or a loss of confidence in their communication
abilities. To address this, future studies could employ more ecologically valid measures, such
as incorporating recordings from unstructured, day-to-day interactions outside the clinical
setting or using randomized observations that participants aren’t aware of in advance. These
approaches could help researchers obtain a more accurate picture of the intervention's
impact on genuine, unmonitored speech, offering insights that are likely to be more
applicable to the real-world scenarios in which participants need fluent communication the
most.

Another notable limitation was the absence of any documentation addressing the social
validity of the STOC intervention. Social validity refers to the perceived value, relevance, and
practicality of an intervention from the perspective of those directly involved—children,
parents, and teachers. Without gathering feedback from these key stakeholders through
interviews or surveys, it is difficult to assess how STOC was experienced on a personal level,
or whether it was seen as a meaningful and acceptable approach by those who participated
in or facilitated the program. This lack of qualitative data creates a gap in understanding the
broader impact of the intervention beyond measurable outcomes like stuttering reduction.
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Future studies evaluating STOC should incorporate social validity measures to confirm that
the intervention not only achieves clinical goals but is also well received by families and
educators. These perspectives are critical in refining the approach to make it both effective
and practically implementable in real-world settings.

Although positive changes in the children’s well-being were observed from the beginning to
the end of the STOC study, it remains uncertain whether these improvements are directly
attributable to enhanced fluency or to other indirect effects of the STOC approach. For
instance, the improvements may stem from strengthened parent-child dynamics resulting
from shared participation in the STOC program. Additionally, understanding the specific
factors behind improvements in children’s well-being and quality of life is challenging due to
the limited data collected on these aspects. Future studies should consider examining this
relationship more closely by including additional measures to distinguish between the
effects of parental attention, the effects of intervention specific techniques, and the effect
of changes in fluency. This could involve using control groups where parent-child interaction
time is consistent, but the therapeutic content differs, to isolate the true drivers of
improvements in well-being and confidence. This would help clarify the extent to which the
intervention itself versus the quality of parent-child interaction contributes to the observed
outcomes. This could also involve regular measurements of well-being throughout the
intervention, so that relationships between intervention, outcomes, and well-being could be
more closely observed.

Study llI: A limitation of Study Il was that the methods of measuring quality and
responsiveness observed were too similar, which likely led to these two domains being
confounded. Quality, typically assessed by proficiency of delivery (outside of adherence),
may be closely intertwined with responsiveness, which reflects the participant’s
engagement and enjoyment of the intervention. When these measures overlap too much, it
becomes difficult to disentangle whether a positive outcome reflects the quality of the
intervention delivery, the participant’s responsive engagement, or a combination of both.
This overlap could obscure the specific impact each domain has on the overall intervention
effectiveness. For example, if high scores in quality were closely aligned with positive
responsiveness ratings, it may not be clear whether the intervention itself was effective due
to skilled implementation or if the participants’ engagement was naturally high,
independent of intervention quality. For example, understanding of the intervention is
primarily addressed through the responsiveness component, with support from the quality
component to confirm effective delivery and participant comprehension, making the two
measures too alike. The results, therefore, could be misleading if it appears that the
intervention is working effectively, when in reality positive responsiveness is driving
perceived success. Similarly, if both domains show similar trends in the data, it may lead
researchers to overestimate or underestimate the role of quality or responsiveness
individually, affecting the validity of conclusions drawn about which of the factors are most
influential in achieving positive outcomes. To address this limitation, it is crucial to clearly
define and differentiate the constructs of quality and responsiveness in the study design and
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analysis. Employing distinct and precise measures for each can help accurately reflect the
different dimensions of intervention effectiveness.

The evaluation tool used to measure quality and responsiveness in the study may also not
have been sensitive enough to capture the full range of variability. Because it allowed only
limited options for differentiation, the assessment tool could have restricted the ability to
observe subtle but important differences in how interventions were delivered (quality) and
how participants engaged with them (responsiveness). This limited range in scoring options
could lead to an oversimplification, where variations in quality and responsiveness that
might influence outcome variables appear flattened or unaccounted for in the data.
Moreover, with limited possibility for variation in the scoring tool, there may have been a
ceiling effect, where many participants or sessions scored at the highest rating levels,
suggesting uniformly high quality or responsiveness even when there were meaningful
differences across sessions. This can lead to inaccurate interpretations of the data and
restrict the potential to identify specific areas of improvement. For example, interventions
may appear consistently effective, even if specific sessions or components are
underperforming. To address this issue, future research would benefit from a more refined
tool with a wider scoring range or a multidimensional approach to assess both quality and
responsiveness. This might include separate criteria for different aspects of quality (e.g.,
fidelity to protocol, clinician skill) and responsiveness (e.g., participant attentiveness,
willingness to engage). By increasing the sensitivity of measurement tools, researchers can
gain a clearer picture of how variations in quality and responsiveness contribute to
intervention outcomes, leading to more accurate and useful findings that could directly
improve practice.

In addition, the limited variability notes in quality and responsiveness scores make it difficult
to meaningfully relate these FOI elements to children’s outcomes in the STOC pilot study.
When participant responses are relatively homogeneous, it becomes more difficult to detect
nuanced differences in how the intervention may affect various individuals. This lack of
variation can reduce the power of the analysis to uncover subtle, but important,
relationships between implementation fidelity and outcomes, potentially leading to less
conclusive or generalizable findings. Future studies should aim to include a more diverse
sample in terms of both participant characteristics and the settings in which interventions
are delivered. A broader range of quality and responsiveness could provide more insights
into how these factors influence intervention success. Additionally, exploring interventions
across different contexts—such as varying levels of family involvement or different
environmental conditions—could reveal how specific factors interact with the intervention
to produce different outcomes. Incorporating more sophisticated statistical methods to
account for potential variability in participant responsiveness would also enhance the ability
to draw clearer conclusions about the effectiveness of the intervention across diverse
groups.
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In Study Ill, the primary objective was to compare the FOI for each intervention session with
the corresponding outcomes. While the session-by-session approach allowed for detailed
evaluation of how well the intervention was implemented at each point, it did not examine
how FOI might have developed or fluctuated throughout the entire intervention process.
Furthermore, always having parent-managed sessions in the morning and child-managed
sessions in the afternoon could have introduced additional confounds into the current study
that were not controlled for, but should be in future research. For example, the child fatigue
in the afternoon sessions may have contributed to findings of poorer adherence in child-
managed sessions and lower dosage of child-managed sessions. The emphasis was on
determining whether higher FOI in individual sessions was associated with better outcomes,
rather than understanding the long-term consistency of implementation. As a result, any
trends in fidelity improvement or decline over time were not captured. Future studies could
benefit from exploring both the session-specific FOIl and its progression over time to provide
a more holistic view of how implementation fidelity relates to intervention outcomes.

4.5 Implications

The concept of FOI has gained increasing recognition in intervention research, particularly in
fields such as education and healthcare. However, despite this growing acknowledgment,
our understanding and measurement of FOI remains limited. This gap in knowledge raises
significant concerns, especially given the critical role that FOI plays in determining the
effectiveness of interventions. Effective interventions aimed at reducing stuttering offer
significant benefits to CWS, not only by facilitating clear communication but also by
mitigating potential negative impacts such as heightened risks of social anxiety and
depression (Hofslundsengen et al., 2022; Yaruss, 2010).

Firstly, many studies lack comprehensive FOI measurements, which makes it difficult to
ascertain how closely interventions are executed according to their intended protocols. This
absence of detailed reporting means that researchers and practitioners often operate in the
dark regarding whether the intervention was delivered as designed, thereby complicating
any assessment of its impact. In many instances, FOI data are either minimally reported or
entirely omitted, suggesting that while researchers may collect this information, they may
not prioritize its significance in their findings. Furthermore, the methodologies employed to
measure FOI often vary widely across studies. Some researchers may focus on specific
aspects, such as dosage or adherence, while neglecting other crucial dimensions like quality
and responsiveness. This lack of a standardized approach creates inconsistencies in how FOI
is conceptualized and measured, making it challenging to draw meaningful comparisons
across studies. Consequently, the variability in FOI reporting can hinder the ability to conduct
systematic reviews or meta-analyses that seek to evaluate intervention efficacy
comprehensively. Additionally, the context in which interventions are implemented—such
as home versus clinical settings—can significantly influence FOI outcomes. Yet, many studies
do not distinguish between these environments, leading to further complications in
interpreting results. Without a thorough understanding of how FOI varies across different
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settings, researchers may miss vital insights into the factors that contribute to successful
implementation.

A major limitation of current research lies in the uncertainty about what occurs in the home
setting, between sessions with a clinician. Interventions are often designed with specific
protocols to be followed during scheduled appointments, yet the ongoing processes that
happen outside these sessions are rarely documented or evaluated. This gap in
understanding creates a significant disconnect between the theoretical framework of an
intervention and its practical application in participants' daily lives. As a result, the research
findings may present an incomplete or distorted picture of the intervention's true
effectiveness. For instance, if unknown components are inadvertently added to a successful
intervention, disseminating the intervention without these components risks rendering it
ineffective. Conversely, if treatment fidelity is not monitored, crucial elements may be
omitted from delivery, potentially leading to the misjudgment of an otherwise effective
intervention as ineffective. Furthermore, exploring FOl measurements can help optimize the
implementation of interventions. For example, determining the optimal dosage of an
intervention is crucial; this includes understanding how often techniques such as self-
imposed time-out and parent-imposed time-out should be utilized. By collecting detailed
data on these aspects, researchers can identify patterns that may enhance the effectiveness
of the intervention. Additionally, a lower intervention dosage may correlate with reduced
dropout rates, as participants may find it easier to integrate the intervention into their
routines.

Monitoring FOI is equally important in clinical practice as in research. Practitioners must
deliver interventions consistently and effectively to achieve the desired outcomes. By
implementing robust FOlI measurement strategies, clinicians can gain insights into how their
methods impact client progress and identify areas for improvement. This systematic
approach can lead to more personalized and effective treatment plans, ultimately enhancing
the quality of care provided to clients. In addition to the FOI in clinical settings, clinicians
must also consider the fidelity of home-based practice, particularly how well families
implement "homework" or practice activities set by the clinician. Many speech-language
therapy interventions, especially those designed for CWS, depend on regular, structured
practice beyond the clinic. Yet, if these home-based exercises are not followed as prescribed,
the efficacy of the entire intervention may be compromised. Just as fidelity in the clinic is
essential for evaluating an intervention’s true effectiveness, adherence to home-based
practice routines is critical for reinforcing and maintaining progress made during therapy
sessions.

Clinicians are typically managing large caseloads and are constrained by limited time and
resources. If the time spent on interventions yields limited results due to poor fidelity,
whether from inconsistent adherence to protocol or from poorly executed home practice,
the clinician is required to invest more time without a proportional impact on the child’s
progress. This not only limits the clinician's ability to help other patients but also places
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undue stress on their workload, as they must address issues that could be minimized with
higher fidelity. Similarly, the efficacy of home-based practices directly impacts the overall
success of an intervention. If parents or caregivers do not fully understand or prioritize these
at-home tasks, or if they lack the tools to carry them out accurately, the intervention's
benefits can diminish. This scenario is not only frustrating for parents but also represents a
misuse of time and resources. Families may invest significant time and financial resources
into sessions that ultimately fall short of their potential simply because critical at-home
components were inconsistently implemented.

Poor fidelity in either clinical or home-based settings can have repercussions beyond the
immediate therapy environment, impacting the healthcare system at large. Ineffective
interventions often mean longer therapy duration, additional follow-up sessions, or even the
need for supplementary or alternative treatments. For example, if a stuttering intervention's
core strategies are inconsistently practiced at home, the child may require longer therapy to
achieve the same results as they would with full fidelity, thereby increasing the overall cost
of care. Furthermore, reduced effectiveness can lead to less successful outcomes, requiring
families and the healthcare system to spend additional time and resources. In this way,
ensuring fidelity in both clinical and home settings is not just about improving individual
outcomes; it also supports the efficient use of resources across the healthcare system. By
making sure that interventions are executed as intended, clinicians can maximize their
impact and, ultimately, contribute to a more sustainable and effective healthcare
environment.

A further implication is that the STOC study is that it provides further evidence for the
effectiveness of response operant conditioning interventions, although the reason for the
success of such interventions is currently unknown. In the STOC study it could be
hypothesised that the pause in conversation after a stuttering event becomes a cue to relax
and allow for a return to fluent speech. In a range of intervention techniques for stuttering,
such as prolonged speech and the Lidcombe program, reduction of communication demands
from within the child are hypothesised to facilitate enhanced fluency. In other interventions,
such as DCM, the focus is on modification of the environment to decrease external demands
on the child, and this reduced pressure on communication is hypothesised to enhance
fluency. While STOC could technically be considered an intervention based on punishment
through a forced time-out from speaking, the evidence from our study suggests that it is
effective in enhancing fluency and that the time-out was not perceived as a negative event
by participants. Children were observed in parent-managed sessions reminding their parents
to prompt them to pause if their parent failed to do so after a stuttered event.

In conclusion, our current understanding of FOI is hindered by insufficient measurement,
variability in methodologies, and a lack of standardization across studies of interventions for
CWS. Addressing these gaps is essential for advancing the field and ensuring that
interventions are not only effective in theory but also faithfully implemented in practice.
Future research must prioritize the systematic measurement and reporting of FOI to
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enhance our knowledge base, improve intervention efficacy, and ultimately foster better
outcomes for those who rely on these services. Understanding how interventions are
implemented and monitored both in clinical and everyday contexts is vital for drawing
reliable conclusions about their effectiveness. By focusing on these areas, future studies can
enhance the rigor of intervention research and contribute to the development of best
practices that optimize therapeutic outcomes for participants.
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5 Conclusions

The concept of fidelity is paramount in the evaluation of intervention studies, particularly
within speech-language therapy for CWS. High fidelity means that the intervention adheres
to its prescribed protocols, which is crucial for determining its effectiveness and
generalizability across different populations. When fidelity is high, the intervention's
intended methods, procedures, and techniques are accurately followed, allowing
researchers to evaluate outcomes with confidence and clinicians to apply findings reliably
across different settings. However, despite its importance, fidelity remains poorly measured
and reported in existing research. Many studies neglect to include comprehensive
assessments of fidelity, resulting in a lack of transparency regarding how closely the
interventions were executed to their original designs. This omission can significantly skew
the interpretation of outcomes, leading to overestimation or underestimation of the
intervention's true efficacy. When fidelity is not adequately accounted for, researchers and
clinicians alike are left with an incomplete understanding of the intervention's impact. For
CWS, where each session’s structure and the method of interaction are pivotal, the absence
of fidelity data can obscure understanding of which components are truly effective,
potentially leading to ineffective replication or incomplete therapeutic progress in real-
world applications.

Fortunately, there are established methodologies for measuring fidelity in research settings.
By incorporating structured frameworks and standardized protocols, researchers can
systematically assess the various components of FOI, including dosage, adherence, quality,
and responsiveness. This measurement allows for a more nuanced understanding of how
the intervention was implemented, revealing insights that might otherwise remain
obscured. Moreover, detailed measures of fidelity can provide a different perspective on the
outcomes of intervention studies. When fidelity data is analysed alongside outcome
measures, it can illuminate potential relationships between the two, highlighting how
variations in implementation might correlate with changes in effectiveness. This integrative
approach can lead to richer, more informative conclusions about the intervention's impact,
guiding both future research directions and clinical practices. In stuttering interventions, for
example, assessing dosage verifies that children receive consistent interventions, while
adherence and quality measures confirm that techniques, such as pausing during moments
of stuttering, are applied accurately and correctly. Furthermore, responsiveness evaluations
capture the child's engagement, which is critical in stuttering interventions where
motivation and interaction play a central role in success.

In summary, the critical role of fidelity in intervention research must be emphasized. By
improving the measurement and reporting of fidelity, researchers can enhance the validity
of their findings, providing a more accurate picture of the interventions' effectiveness and
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ultimately improving the quality of care delivered to individuals. As the field moves forward,
prioritizing fidelity assessments will be essential for advancing evidence-based practices and
ensuring that interventions achieve their intended outcomes. Enhancing fidelity
measurement in intervention research is not just beneficial but necessary for advancing the
field of speech-language therapy. By rigorously assessing and reporting fidelity, researchers
provide a clearer, more accurate picture of an intervention's true efficacy, helping clinicians
to implement evidence-based practices with confidence. Ultimately, this focus on fidelity
promotes that children who stutter receive the most effective, well-supported interventions
possible, contributing to better outcomes and more reliable therapeutic advancements.
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Articlf history: Purpose: To investigate the validity of findings from a recent study reported in this journal
Received 12 March 2016 by de Sonneville-Koedoot, Bouwmans, Franken, and Stolk (2015) on the cost effectiveness
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‘ ! . of two programs for treating young children who stutter.
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Methods: The de Sonneville-Koedoot, Bouwmans et al. study was based directly on the
results obtained in an earlier study, known as the RESTART-study, which compared the

'S(eywodef outcomes from the Lidcombe Program and a Demands and Capacities Model program. The
T;gztt‘i:e“ft methodology of the RESTART-study was critically reviewed.

Children Results: The absence of an untreated control group in the RESTART-study makes the results
of that study uninterpretable. An inappropriate comparison made with the Yairi and
Ambrose (2005) Illinois Study findings failed to resolve the control group problem.
Furthermore, the criteria used to classify treated children as “non-stuttering” was also
shown to be confounded. The foregoing problems meant that neither treatment program
could be shown to be more effective than no treatment.

Conclusion: de Sonneville-Koedoot, Bouwmans et al’s findings, which compared the cost
effectiveness of two treatments for young children who stutter, have no value for clinical
management because the treatments investigated were not shown to be more effective
than no treatment.

© 2016 Elsevier Inc. All rights reserved.

A recent paper by de Sonneville-Koedoot, Bouwmans, Franken, and Stolk (2015) builds on findings from study by de
Sonneville-Koedoot, Stolk, Rietvelt, and Franken (2015) that has come to be known as the RESTART-study. This study was
designed to compare the efficacy and/or outcome of the Lidcombe Program (LP) (Onslow, Packman, & Harrison, 2003 ) and a
Program based on the Demands and Capacities model (DCM) (Franken & Putker-de Bruijn, 2014) in the treatment of young
children who stutter (CWS). de Sonneville-Koedoot, Stolk et al. (2015, p. 2) claimed that their “results imply that at 18 months
post treatment onset, both treatments are roughly equal in treating developmental stuttering in ways that surpass
expectations of natural recovery.” This is an important and far-reaching conclusion that has already been interpreted by
some (e.g., Franken, 2013; Reitzes, 2014) to mean that both treatments are essentially equally effective and can be equally
recommended to clinicians. The de Sonneville-Koedoot, Bouwmans et al. (2015) study, which was a cost-management study
of the RESTART-study, has however added another twist to this conclusion: that the LP may have an economic advantage over
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E-mail addresses: iob@hi.is (1.0. Bergpérsdéttir), rjingham@speech.ucsb.edu (R)J. Ingham).
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DCM. As they state, the “cost-effectiveness and cost-utility ratios were in favor of the LP. The LP is considered a good
alternative to RESTART-DCM treatment in Dutch primary care.” (de Sonneville-Koedoot, Bouwmans et al., 2015, p. 106). But,
as we argue below, this conclusion is almost valueless if both programs failed to produce treatment benefits exceeding those
that might be achieved without treatment.

Without doubt the most contentious problem with the RESTART-study is that the investigators failed to use an untreated
control group to ensure that effects reported for both treatment programs differed from those that might have occurred
without treatment. The importance of using untreated control groups in studies investigating the effects of stuttering
treatment with young children cannot be overstated. This is because longitudinal studies, especially the Illinois Study (Yairi &
Ambrose, 2005), have repeatedly shown very high rates of recovery in the early stages of developmental stuttering. In what
follows, therefore, we describe the implications of omitting a control group from the RESTART-study and why it renders their
findings uninterpretable. We also address the claim by de Sonneville-Koedoot, Stolk et al. (2015) that the recovery rates in
the RESTART study actually exceed those reported by Yairi and Ambrose (2005).

The de Sonneville-Koedoot, Stolk et al. (2015) study is one of the largest ever conducted on 3-6 year old CWS. It involved,
ultimately, 198 3-6 y.o CWS with 98 receiving LP (85 completed) and 100 receiving the DC treatment (91 completed). They
were assessed at the beginning of treatment and then again at 3, 6, 12 and 18 months after the start of treatment. The
investigators concluded that “76.5% (65/85; 95% CI: 66.4-84.2) of children in the LP group were classified as non-stuttering at
18 months compared to 71.4% (65/91; 95% Cl: 61.4-79.7) of children in the RESTART-DCM group.” (2015, p. 7). Their study is
also enriched by an impressive attempt to ensure that the study was conducted with satisfactory levels of fidelity. However
the study’s result is compromised by a number of unaddressed problems.

The first problem centers on how children were classified as non-stuttering. This was based on an evaluation of “three
audio recordings of 10-15 min each in a period of two weeks: one sample of their child speaking to a parent at home, one to a
non-family member at home and one to a non-family member away from home.” (de Sonneville-Koedoot, Stolk et al., 2015,
p. 4). For a child to be classified among “non-stuttering children at 18 months” after the beginning of treatment that child
could actually still be producing up to 1.5% syllables stuttered (SS). In other words, by this criterion de Sonneville-Koedoot,
Stolk et al. are forced to claim, quite literally, that even though a child in their study was producing up to 1.5% SS at the final
evaluation they were not stuttering! The choice of 1.5% SS appears to have been based on false assumptions drawn from two
previous studies (Clark, Conture, Walden, & Lambert, 2013; Yaruss, 2000). In one of these (Clark et al., 2013) a low frequency
of disfluencies that occur in young normally fluent children were categorized as “stuttered disfluencies”, when in fact they
were not independently categorized as stuttering events. This mistaken categorization of stuttering among children who
were unambiguously classified as “children who do not stutter” leads inexorably to the false assumption that a non-
stuttering child may display a low frequency of stuttering. The Yaruss (2000) study is even less pertinent because it did not
include a measure of stuttered disfluencies in young children.

That first problem is only magnified by a second when de Sonneville-Koedoot, Stolk et al. (2015) attempt to offset their
acknowledged lack of control for “spontaneous recovery” by attempting to compare their findings (see page 14) with data
reported by Yairi and Ambrose (2005) on similar aged CWS within the latter’s longitudinal Illinois Study. de Sonneville-
Koedoot, Stolk et al. (2015) claim, for instance, that in the Illinois Study the recovery rate at 36 months after onset of
stuttering was 63% “or higher” which they contend was exceeded by about 10% within their treated CWS at their 18 month
evaluation. The comparison is almost akin to comparing apples and oranges. The “recovered” criterion Yairi and Ambrose
employed was that “children had to have ceased stuttering for at least 12 months to enter the category of ‘recovered™.
Furthermore, Yairi and Ambrose have made it clear that not the slightest sign of stuttering was documented at any point over
that 12 month period if a child in the Illinois Study was to be classified recovered or non-stuttering (Yairi & Ambrose, 2005; p.
164; Yairi, personal communication, 10/1/2015). It is clear, therefore, that a child displaying up to 1.5%SS (for an unspecified
period) and not being stutter-free for 12 months would never have been classified as recovered or non-stuttering within the
[llinois Study. This is underscored by de Sonneville-Koedoot, Stolk et al's claim that almost 74% of their children were
categorized “non-stuttering” at 18 months after treatment onset. If the speech performance of those CWS even partially
resembled those reported by Yairi and Ambrose - even allowing for a liberal 1.5%SS ceiling for being categorized as non-
stuttering — then the RESTART children would need to have been “recovered” since the study’s 6 month assessment point.
The trend in the mean% SS scores shown in Fig. 2 (2015, p. 12) of de Sonneville-Koedoot, Stolk et al. between the 6 and 18
month assessment points (for either treatment group) is simply incompatible with that possibility—the mean scores for both
groups exceeded 2% SS at 6 months and only approached 1% SS by 18 months.

The findings of the RESTART-study, therefore, have actually failed to provide any data that show convincingly that either
the LP or DCM treatment was effective when compared with no treatment. By contrast there are studies that do show that
when LP is used for the treatment of young CWS that it does produce reductions in stuttering that are significantly greater
than those obtained by a control group (see Jones et al., 2005; Lattermann, Euler, & Neumann, 2008). However, because of the
problems with the design of the RESTART-study it is simply impossible to know if the LP or DCM procedures achieved
positive reductions in stuttering in young CWS that exceed those that may have occurred without treatment.

The argument against using an untreated control group in studies on young CWS is that it permits any pernicious effects
of untreated stuttering to go unchecked. But there is a relatively simple remedy that de Sonneville-Koedoot, Stolk et al.
(2015) could have applied to the design of their study; one that would have largely controlled for the untreated recovery rate
problem and avoided an illegitimate comparison with the Yairi and Ambrose (2005) findings. Such a design has also been
described by Ingham and Riley (1998). Inspection of Table 1 in the de Sonneville-Koedoot, Stolk et al. (2015) paper shows that
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approximately 50% of the RESTART children had been stuttering for at least 15 months, a point when Yairi, Ambrose, Paden,
and Throneburg (1996) reported that the rate of untreated recovery will dramatically taper off (see also R.Ingham & Cordes,
1999). Consequently, if the speech of these children had been regularly assessed prior to that 15 month point, perhaps at
monthly intervals for 3-6 months, then it would have been possible to identify those children whose stuttering frequency
was decreasing or not changing. An illustration of such a procedure and the resulting differential performance trends has
been provided by Ingham and Riley (1998). Hence the RESTART - study children whose performance was improving might
then have been considered reasonably likely to recover without treatment and so able to be distinguished from children who
were not improving or in need of treatment — either by LP or by DCM. Comparisons between the baselines of both groups
could have then more validly identified treatment-related effects. That relatively simple design change might have
considerably reduced the confounding effects of untreated recovery and clarified the comparison between the two
treatments. Also, it would have made it possible to interpret the confounded findings from the RESTART-study and, perforce,
the necessarily confounded findings of the derivative study reported in this journal by de Sonneville-Koedoot, Bouwmans
et al. (2015).
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ABSTRACT ARTICLE HISTORY
Knowledge of the fidelity with which interventions are delivered in Received 26 November 2020
research studies is crucial to meaningful examination of intervention Revised 3 August 2021

impact. This paper presents a review of fidelity implementation (FOl) ~ Accepted 3 August 2021
measurements in interventions jointly delivered by speech-language KEYWORDS
pathologists (SLP) and parents in research for preschool-aged children Fidelity; parent-

who stutter (CWS). Four key FOI components were examined: dosage, implemented; treatment;
adherence, quality, responsiveness. Thirty-six studies met the inclusion intervention; stuttering;
criteria for this study. Articles were published between 1990 and 2020 fluency; children
described nine different interventions and examined CWS aged 2-

6 years. No study reported all FOl components in both the clinical

and the home setting and five did not report on any FOl component in

either setting. The number of FOl components reported ranged from 0

to 4 in both clinical (M = 1.5) and home (M = 1.0) settings. Across

studies, dosage was most often reported (n = 27, 75.0%) and respon-

siveness was least often reported (n = 16, 44.4%). The number of FOI

components reported in articles did not increase over time, although

a trend towards greater reporting in recent years was observed. Poor

reporting of FOI in intervention research presents a serious methodo-

logical concern that impacts the ability of clinicians and researchers to

interpret the findings of these studies. Rigorous measurement and

reporting of FOI in future intervention studies is required in order to

better inform evidence-based practices for interventions with CWS.

Since evidence-based practice was introduced as a new paradigm in medicine (Guyatt,
1992), it has become an essential component of quality care in all fields of health, including
speech-language pathology (e.g., American Speech-Language-Hearing Association, 2004).
Evidence-based practice relies on intervention studies that clearly describe an intervention
and meticulously measure and report how it was implemented, in order to understand if it
is an effective treatment (Perepletchikova et al., 2007). Key to interpretating treatment
effects is knowledge that the intervention described in the research was carried out as it was
designed to be (Marks & Tolsma, 1986; Perepletchikova & Kazdin, 2005). Fidelity of
implementation (FOI) refers to the degree to which an intervention is implemented as
intended or planned (Dane & Schneider, 1998; Dusenbury et al., 2003; Perepletchikova &
Kazdin, 2005; Prowse et al., 2015). If an intervention is not implemented as intended, it can
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be difficult to demonstrate that changes in the dependent variable (e.g., stuttering beha-
viour) are the result of the independent variable (e.g., the intervention) (Gresham et al.,
1993). Therefore, when fidelity is lacking in intervention research, internal and external
validity are threatened and this leads to situations in which there is no credible way for
inferring causality, ie., that the intervention was the cause of changes in the target
behaviour (Gresham et al.,, 1993; Moncher & Prinz, 1991). If FOI is not considered,
incorrect conclusions could be drawn when making decisions about the benefits of an
individual intervention and in comparing different intervention approaches in clinical
practice (Bergpdrsdottir & Ingham, 2016). It is for this reason that FOI is now a key
consideration in guidelines for intervention studies (e.g., SCRIBE: Single-case reporting
guideline in behavioural interventions) and research quality evaluation (e.g., Standards for
evidence-based practices in special education (Council for Exceptional Children, 2014; Tate
et al., 2016). In summary, failure to demonstrate adequate fidelity in research of clinical
interventions is a serious omission that impacts the ability of researchers and clinicians to
interpret the effectiveness of the intervention and whether the study and intervention
should become part of the evidence-base for practice (Kaderavek & Justice, 2010;
McCormack et al., 2017).

Two levels of fidelity are important in intervention research, as well as in clinical practice:
intended fidelity and achieved fidelity. Intended fidelity refers to how the intervention
‘should’ be implemented in an intervention study or therapeutic setting. Kaderavek and
Justice (2010) state that the intended fidelity of an intervention should be the same as the
“gold-standard” (p. 370), which is the manner of implementing the intervention that prior
research has determined results in the intervention having the maximum effect on the target
behaviour. Achieved fidelity, on the other hand, is the ‘actual’ fidelity with which the
intervention was implemented in the intervention study or by the clinician and/or parent
working with the child. Achieved fidelity will usually be lower than intended fidelity, due to
factors that impact the implementation of the intervention, such as illness that prevents the
child from attending all sessions of the intervention (Bellg et al., 2004; Hagermoser Sanetti
& Kratochwill, 2014). While differences between intended and achieved fidelity are to be
expected, the amount of difference is important, with this sometimes holding the key to
understanding why an intervention was unsuccessful, or why its effect varied across
participants (Bellg et al., 2004; Hagermoser Sanetti & Kratochwill, 2014). Without measur-
ing and reporting achieved fidelity it is impossible to examine intervention outcomes in an
informed manner.

There is currently a lack of systematised ways to report and evaluate FOI (Hagermoser
Sanetti & Kratochwill, 2014). Measuring fidelity can be challenging, especially if an inter-
vention is being conducted in clinical settings and/or involves indirect service delivery
models. Interventions that are delivered by parents or teachers are examples of contexts
where fidelity is challenging to manage (Barton & Fettig, 2013; Lieberman-Betz, 2015;
McCormack et al., 2017). Lieberman-Betz’s (2015) reviewed studies of intervention research
for children’s language skills showing how demanding this can be to manage.

Research describing interventions for children who stutter (CWS) have shown that
a range of different therapeutic methods can be effective (Andrews et al., 2016; De
Sonneville-Koedoot et al., 2015). However, it must be kept in mind that in research of
CWS the ability to determine the effect of intervention is complicated by high rates of
spontaneous recovery (Yairi et al, 2005). CWS experiencing spontaneous recovery in
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intervention studies can make non-effective treatments appear effective and can greatly
inflate the effect of treatment. Equally, treatments that have poor results in intervention
studies could be the result of having either fewer CWS in the study who spontaneously
recovered or poorer FOI. Therefore, as there are many factors that result in stuttering
diminishing in CWS independent of the intervention, clinicians’ confidence in results can
be easily undermined (Ingham & Riley, 1998). While many of these factors are not under
the control of the researcher, clear and explicit measurement of FOI is important, and will
assist in the comparison of outcomes across studies and increase confidence in study
findings.

While past research has consistently acknowledged that FOI impacts outcomes in inter-
vention research, FOI measurement itself is rarely the focus of critical review in the field.
Therefore, the purpose of this paper is not to review the outcomes of interventions for CWS,
but to take a step back and examine measurement and reporting of FOI in intervention
studies for CWS. One commonly-used intervention paradigm used with young CWS will be
the focus of this investigation - studies which evaluate a parent-implemented intervention.

Parent-implemented intervention for CWS

As parent-child interactions in daily activities have a profound influence on child develop-
ment, parents are frequently involved in the delivery of intervention for diverse developmental
disorders (Kaiser & Roberts, 2013; Wainer & Ingersoll, 2013). Many studies have reported that
for children with disabilities, interventions which are partly or completely implemented by
children’s parents tend to be more effective, such as for children with autism spectrum
disorder and intellectual disabilities (Ingersoll & Dvortcsak, 2006; Kaiser & Roberts, 2013).
Parent-implemented interventions are built upon a triadic intervention model (Lieberman-
Betz, 2015; Salisbury & Cushing, 2013). In this model, clinicians teach parents to implement
specific intervention strategies that aim to positively change children’s behaviours and/or
skills (Lieberman-Betz, 2015). The success of the intervention depends not only on the
effectiveness of the intervention itself, but on how well the parent learns and uses the
strategies, the frequency with which they use it, and the accuracy with which they use it
(Carroll et al.,, 2007; Ingersoll & Dvortcsak, 2006; Lieberman-Betz, 2015; Roberts & Kaiser,
2011). Measurement of FOI is a crucial element of studies which aim to identify the
effectiveness of such interventions because the effectiveness of the intervention delivery as
well as the intervention itself must be considered (Bellg et al., 2004; Carroll et al., 2007). As
interventions with a parent-implemented element are often delivered in more than one
setting, i.e., partly in a clinical/educational setting and partly in a home setting, it is important
to document the FOI in all the settings the intervention was delivered in and by all agents who
delivered the intervention. When FOI is considered in all the contexts in which an interven-
tion is used, the implementation of the intervention is likely to become more standardized,
and therefore more amendable to research and replication (Mowbray et al., 2003).
Parent-implemented interventions for CWS have assumed greater prominence in the
literature over recent years, albeit with sometimes controversial findings concerning their
efficacy (Bergporsdottir & Ingham, 2016; Bothe et al., 2006; De Sonneville-Koedoot et al.,
2015). Treatments for CWS are commonly divided into direct and indirect approaches.
Direct approaches, such as the Lidcombe Program (Onslow et al., 2003), provide children
with direct instructions and feedback regarding their speech to improve fluency. Indirect
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approaches, such as Demands and Capacities Model (Franken et al., 2005) typically focus on
modifying the demands that proponents argue can lead to stuttering, such as speaking
slowly to give the child more time to speak and to reduce demands on speech motor
behaviour (Franken et al., 2005). Both direct and indirect approaches to intervention
frequently utilize the triadic intervention model, with the SLP delivering intervention in
the clinic and parents delivering the intervention between appointments in the child’s home
(Millard et al., 2009; Unicomb et al., 2017). While the effectiveness and appropriateness of
different intervention approaches are hotly debated within the field by researchers, clin-
icians, and people who stutter alike (Nippold, 2012; Yaruss et al., 2012), FOI is rarely
considered (Packman & Onslow, 2012).

Measuring fidelity of implementation

As FOI impacts on intervention outcomes, research studies require well prepared intervention
protocols that monitor FOI strictly. However, there currently exist no guidelines or best
practices when it comes to measuring FOI. Perepletchikova and Kazdin (2005) make a strong
case for the difficulties of making one-size-fits-all measurements of FOI, stating that “because
characteristics of the treatments may differ in treatment components and requirements for
competent implementation, integrity measures may be developed specifically for each treat-
ment” (p. 375). Many different labels and dimensions have been suggested for measuring
treatment implementation fidelity (for an overview see Hagermoser Sanetti & Kratochwill,
2014). However, across the literature a unified comprehension of what the FOI measurements
should entail has emerged. This can be distilled into four main components: the amount of the
intervention delivered, the accuracy of the delivery of the intervention, the quality of delivery
of the intervention, and the participant responsiveness to the intervention (Bellg et al., 2004;
Carroll et al,, 2007; Dane & Schneider, 1998; Dusenbury et al., 2003; Ingersoll & Dvortcsak,
2006; Lieberman-Betz, 2015; Roberts & Kaiser, 2011). The Appendix presents an overview of
the terms and definition for FOI which have been described by specialists in this topic.

In the present paper four components are used, based on a synthesis of previous literature
on FOI: dosage, adherence, quality, and responsiveness. These four components encapsulate
the definitions of the alternatives presented in the Appendix. Within this paper, these FOI
elements are defined as follows. Dosage is used to refer to how often the intervention was
delivered. This can be shown by the number of sessions attended, session length, and the
length of an intervention period in days/weeks/months (Bellg et al., 2004; Dane & Schneider,
1998; Dusenbury et al,, 2003; Kaderavek & Justice, 2010; Lieberman-Betz, 2015; Slaughter
et al,, 2015). This is often measured by keeping a log of sessions attended and/or recordings
of sessions. Adherence is the accuracy with which the intervention was delivered and is often
measured using checklists, automatic recording devices, and/or independent observer judg-
ment (Bellg et al., 2004; Dane & Schneider, 1998; Dusenbury et al., 2003; Kaderavek & Justice,
2010; Lieberman-Betz, 2015; Perepletchikova et al., 2007). Quality is how well the interven-
tion is delivered (Bellg et al., 2004; Dane & Schneider, 1998; Dusenbury et al, 2003;
Kaderavek & Justice, 2010; Lieberman-Betz, 2015; Perepletchikova et al., 2007) and includes
the skill with which the intervention was delivered by the parent/clinician (Gearing et al.,
2011), the adults’ abilities to engage the child (Santacroce et al., 2004), and awareness of
treatment protocols (Perepletchikova et al., 2007). It is often measured by the same method
as adherence; the use of checklists, automatic recording devices, and/or independent observer
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Table 1. Study Question, Population, Interventions, Comparisons, Outcomes (PICO), and time, type of
study and setting definitions.

Study

Component Current Study

Overall To review evidence of implementation fidelity in published reports of joint parent-clinician implemented
Questions interventions for children who stutter (CWS) in both the clinical and home settings.

Population Children aged 0 to 6 years with diagnosed stuttering.

Interventions  Interventions examined must have implemented in a clinical setting by a SLP and implemented in
a home setting with the same/similar intervention and same child in both settings. Interventions will
be limited to behavioural interventions that can be utilized by speech-language pathologists and
directly address the behavior of stuttering (i.e., not pharmaceutical or electrophysical interventions).

Comparisons  The comparison of interventions within studies will not be limited in this review. Studies will be included
that compare the effect of one intervention to no intervention, an alternate intervention/s, and to the
same intervention with a participant group with different characteristics. Self-control comparisons will
also be considered, as in single-case research designs and crossover designs.

Outcomes The target outcome in studies will be changes to the behavior of stuttering in children’s speech
production.
Time Studies published between 1982 and 2020 will be considered.

Type of Study  Only intervention studies will be considered in this research. These will be studies that provide pre- and
post-intervention data for the target outcomes (e.g., experimental group comparisons) or continual
data for the target outcomes (e.g., single-case experimental designs).

Setting Interventions that are delivered in clinical and home settings will be included.

judgment. Finally, responsiveness is involvement and engagement in the intervention, based
on parent and/or child satisfaction, and/or direct observation of the child’s behaviour, as the
child is the one the treatment is focused on (Bellg et al., 2004; Century et al., 2010; Dane &
Schneider, 1998; Dusenbury et al., 2003; Lieberman-Betz, 2015; Slaughter et al., 2015).

Research aims

To be able to draw conclusions about the effectiveness of an intervention, it is important
that the intervention is delivered as prescribed and that deviations from this plan are
reported and quantified. Given the lack of prior focus of fidelity in interventions used
with CWS, this paper aims to review reporting of four key FOI components in intervention
studies of parent-implemented intervention for preschool-aged CWS. The research ques-
tions addressed were: (a) How often are the four FOI components reported for the delivery
of intervention by clinicians and by parents to CWS? and (b) Has the reporting of FOI
components changed over time? A Population, Interventions, Comparisons, Outcomes
(PICO) chart of definitions used in this paper is presented in Table 1.

The intention of this paper was not to draw conclusions about the efficacy of interventions
used in these studies, but rather to evaluate the extent and quality of FOI measurement and
documentation.

Method
Literature search

Systematic search

The search strategy used in this paper was formulated in consultation with a librarian
experienced in systematic searching for research. An electronic database search was con-
ducted by the second author through the following databases in February 2021: CINAHL,
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PubMed, Scopus, and Web of Science. There were four groups of alternate search terms
used (OR), with one term from each group required in the search (AND). The terms
searched were for population (child OR kid OR pediatric OR pediatrics OR preschool OR
pre-school) AND the therapy context (parent OR caregiver OR home) AND the condition
(stutter OR stammer OR *fluency) AND intervention (therapy OR intervention OR treat-
ment). Where possible, the search was limited to article abstracts, journal articles, and
articles published in English. This search yielded 945 records of which 592 were unique.
Search strategies and results for this systematic search are available as Supplemental
Material (S1: Search Strategy).

Supplementary searching

Supplemental searching was completed through hand searching and expert advice.
Reference lists of included articles were hand searched to identify potentially relevant
articles which may have been missed in the systematic database search. The list of included
articles was reviewed by three researchers with extensive expertise in the field of stuttering.
Nine additional relevant articles were identified in this process.

Selection criteria

The following inclusion criteria were applied hierarchically in determining the eligibility
of records for this review. Studies had to (a) be published in English, (b) be published in
peer reviewed journals, (c) be published after 1981, (d) describe empirical treatment
studies targeting CWS with a behavioural intervention, (e) involve a parent-
implemented intervention with CWS, and (f) report on children 6 years of age or
younger. The year 1981 was chosen as a limit as this was the year that Yeaton and
Sechrest (1981) published an outline of the critical dimensions of treatment fidelity, which
arguably marks the beginning of the examination of fidelity in intervention research. As
the purpose of this paper was to examine methodology, rather than intervention out-
comes, studies utilizing both single-case experimental designs and experimental groups
were included.

The first author screened the titles and abstracts of identified articles for eligibility for this
review using the inclusion criteria outlined above. 403 records were excluded and 189 not
excluded. Two hundred records (33.3%) identified in the systematic search were randomly
selected and their titles and abstracts were independently screened by the second author.
There was a 100% match between each record’s final status (exclude or include) and the
screening of the second author (exclude or don’t exclude).

Full text screening

Using the inclusion criteria described above, the first author examined the full text of the
remaining 189 articles identified in the electronic search and the nine articles identified in
the supplemental search. The third author independently screened the full texts of 198
(100%) articles, incorporating the 189 from the systematic search and nine from the
supplemental search. Inter-rater reliability was 94%, discrepancy was discussed until con-
sensus was reached. Of the 198 articles screened, 153 articles were excluded, and 36 articles
were included. Figure 1 presents the papers selection process.
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Database search Supplemental search
=
2 945 records 9 articles
B
3=
= Records after
ﬁ duplicates removed
592 records
%D Titles and abstracts
§ screened > 403 records excluded
g 592 records
LI Excluded (153)
v v Not in English (5)
z Full-text assessed > Not peer-reviewed (0)
i 189 articles Publica-tion befqre 1981 (0)
2 Not intervention (115)
M Not parent implemented (26)
Children older than 6 years (7)
_§ Included in qualitative review
E’ 36 articles

Figure 1. Flowchart of identification, screening, eligibility, and inclusion of articles in this review.

Data extraction and coding

The following information was extracted from each article: publication (year), participant
characteristics (sample size, age), methodology (design), and intervention (name/type).
Each article was coded as to whether the following FOI components were present/absent
for the clinician-implemented intervention and for the parent-implemented intervention:
(a) how often the treatment was delivered (dosage), (b) the accuracy with which the
implementation was delivered (adherence), (c) how well the implementation was delivered
(quality), and (d) the responsiveness of the participants during the intervention (respon-
siveness). The coding scheme applied in this paper was developed by the first and third
author, based on review of studies that discussed FOI in the communication science and
disorders literature (see Appendix). Each FOI component was defined and coded as follows.
Dosage was coded as present if at least two of these three criteria were reported: (a) the
number of sessions attended, (b) the length of each session or the average length of all
sessions, (c) the length of intervention from start to finish. For example, Onslow et al. (1990)
refer to the treatment taking place over a specific period (variation between subjects) for the
clinical visits (length of clinical sessions recorded and presented) and diary notes of the
number of parent sessions, taking place daily. Adherence was coded as present if the article
referred to any measurement of parent/clinician accuracy in providing the intervention. For
example, Druker et al. (2019) describe a logbook to track the implementation of the
intervention. Quality was coded as present if the article referred on how well the imple-
mentation was delivered, e.g., reference to the level of skill, quality of delivery, or engage-
ment. For example, Sawyer et al. (2017) report that video and audio recordings were
obtained of the parent/caregiver interacting with the child. Responsiveness was coded as
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present if the article referred to any measurement/report of the child/parent responding to
the treatment implementation. For example, Donaghy et al. (2020) report that at both
assessments parents were asked about their satisfaction with the improvements.

Coding of FOI variables was binary (present/absent). If an article stated that an aspect of
FOI had been evaluated then it was considered to be present, even if the data for the FOI
component was not reported in the article. For example, Jones et al. (2005) report that the
programme was conducted under the guidance of a speech pathologist and that they gather
tape recordings of parents conducting the treatment with their children in everyday speak-
ing environments. However, they report none of the fidelity measurements, only the out-
come measurements. The strength of evidence used to report each FOI component was also
coded (none, unclear, based on report, evidence/measurement) for the clinician-
implemented and the parent-implemented intervention. These codes were defined as
follows. None: there was no evidence or discussion of this FOI component in the article.
Unclear: this FOI component was mentioned, but neither the method used to examine this
FOI component, nor the outcome of FOI examination was presented in the article. Based on
report: the articles authors stated that this FOI component was examined, but no data for
this FOI component was reported in the article. Evidence/measurement: data describing the
FOI component in delivery of the intervention was reported in the article. All articles
(100.0%) were independently coded for FOI components by the first and third authors.
Point-by-point comparison of the data was conducted to determine interrater reliability
(following Crowe & Guiberson, 2019), which was 95.3%, with disagreements discussed until
consensus was reached.

Results
Study characteristics

A summary of study characteristics for all included articles is presented in Table 2. The 36
studies were published between 1990 and 2020 (M = 2011, SD = 7.5) and reported 926 CWS.
The number of participants in studies ranged from one to 199 children (M = 15.5
SD = 36.9). Thirty-three studies reported the age range of participants, with participants
ranging in age from 2;0 to 6;3 years. Of the remaining three studies, one reported that
children were <5;11 and two reported the participants’ mean ages as 4;2-4;3 and 3.7. Nine
different interventions were examined, with some studies investigating variations to stan-
dard intervention procedures (e.g., delivery via telehealth). Four studies examined multiple
interventions. In order from the most to the least, the interventions examined were the
Lidcombe Program (n = 25), Parent-Child Interaction Therapy (n = 4), Syllable-Timed
Interaction (n = 3), Operant Program (n = 2) and Demands and Capacities Model (n = 2).
The remaining four interventions were investigated in one article (see Table 2). The
research designs used in studies were experimental group comparisons (n = 19, 52.8%) or
single-case experimental designs (n = 17, 47.2%).

Fidelity of implementation

The FOI components reported for implementation of the interventions in clinical settings
were as follows: dosage (n = 26, 72.2%), adherence (n = 7, 19.4%), quality (n =7, 19.4%), and



912 i. ©. BERGPORSDOTTIR ET AL.

Table 2. Study characteristics and fidelity of implementation reporting.

Study N Intervention/s Dosage Adherence Quality Responsiveness  FOI
Age Range (Design) CH C/H C/H C/H Score
Onslow et al. (1990) 4 Operant Program v IV - -/- -/- 37.5%
3;2-5;3 (SCED)
Onslow et al. (1994) 23 Operant Program v /- -V - -V 50.0%
Mean 3.7 (SCED)
Matthews et al. (1997) 1 PCIT -/- -/- -/- -/- 0.0%
4;2 (SCED)
Harrison et al. (1999) 1 Lidcombe Program v /- -/- v /- -V 37.5%
5,10 (SCED)
Harris et al. (2002) 23 Lidcombe Program -/- -/- -/- -/- 0.0%
2;,0-4;11  (EGQ)
Harrison et al. (2004) 38 Lidcombe Program -/- -/- -/- -/- 0.0%
2,0-511  (EGC)
Wilson et al. (2004) 5 Lidcombe Program v /- - - v /- 50.0%
3,5-5;7 (SCED)
Jones et al. (2005) 54 Lidcombe Program -/- -V - -/- 25.0%
3-6 (EGQ)
Franken et al. (2005) 30 Lidcombe Program v /- -/- -/- v /- 25.0%
Mean  Demands and
4,2-4;3  Capacities Model
(EGQ)
Lattermann et al. (2005) 4 Lidcombe Program -/- -/- -/- -/- 0.0%
4;1-5;11  (SCED)
Trajkovski et al. (2006) 1 Syllable-Timed Speech v v/ -/- -/- -/- 25.0%
32 (SCED)
Yaruss et al. (2006) 17 FFTP -/- v /- -/- v /- 25.0%
2,6-5;2 (EGQ)
Lattermann et al. (2008) 46 Lidcombe Program v /|- -/- -/- -/- 12.5%
3;0-511  (EGC)
Lewis et al. (2008) 22 Lidcombe Program v /- - -V v /- 50.0%
2-6 (EGQ)
Millard et al. (2008) 6 PCIT -/- - - -/- 25.0%
3;3-4;10  (SCED)
Trajkovski et al. (2009) 3 Syllable-Timed Speech v v/ -/- -/- -/- 25.0%
3,5-3;11  (SCED)
Millard et al. (2009) 10 PCIT -/- - - -/- 25.0%
3;7-4,11  (SCED)
Trajkovski et al. (2011) 3 Lidcombe Program v /- -/- -/- -/- 12.5%
4;,7-5,0 (SCED)
Swift et al. (2011) 1 Syllable-Timed Speech v /v v IV v IV -V 87.5%
3-5,9 (EGQ)
Femrell et al. (2012) 10 Lidcombe Program v /- v /- v /- v /- 50.0%
2;,9-5,8  (SCED)
O'Brian et al. (2014) 3 Lidcombe Program v /- -/- -/- v /- 25.0%
3,6-4;9 (SCED)
Arnott et al. (2014) 54 Lidcombe Program v /- v /- -/- v /- 37.5%
3;0-511  (EGC)
De Sonneville-Koedoot 199 Lidcombe Program v /- v /- v /- -/- 37.5%
et al. (2015) 3,0-6;3 Demands and
Capacities Model
(EGQ)
Donaghy et al. (2015) 38 Lidcombe Program v /- -/- -V v /- 37.5%
2;10-5;10 (EGQ)
Guitar et al. (2015) 14 Lidcombe Program v /- -/- -/- -/- 12.5%
3,4-6;2 (EGQ)
Bridgman et al. (2016) 19 Lidcombe Program v I- -/- /- -/- 12.5%
3;0-511  (EGC)
Swift et al. (2016) 20 Lidcombe Program - - - v IV 62.5%
2,11-5;2  (EGC)
Vong et al. (2016) 4 Lidcombe Program v /- -/- v /- -V 37.5%
3;3-4,9 (SCED)

(Continued)
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Table 2. (Continued).

Study N Intervention/s Dosage Adherence Quality Responsiveness  FOI
Age Range (Design) CH C/H C/H C/H Score
Sawyer et al. (2017) 17 SRSI v IV v IV v /- v /- 75.0%
2,5-5,5  (EGQ)
Unicomb et al. (2017) 5 Lidcombe Program v /- -/- -/- -/- 12.5%
3,6-4;7 (SCED)
Al-Khaledi et al. (2018) 6 Lidcombe Program v /- - -V -V 50.0%
3,9-5;11  (SCED)
Trajkovski et al. (2019) 91 Lidcombe Program -/- -/- -/- -/- 0.0%
<51 Westmead Program
(EGO)
Druker et al. (2019) 28 Beilby Stuttering v /|- - -/- -/- 25.0%
3,0-6,0  Therapy
(EGO)
Shafiei et al. (2019) 6 Lidcombe Program, v IV -V -V -/- 50.0%
3,0-4;3 PCIT
(SCED)
Koushik et al. (2019) 31 Lidcombe Program v /- -/- -/- -/- 12.5%
3,5-5;4 (EGQC)
Donaghy et al. (2020) 89 Lidcombe Program v /- v /- v /- I 62.5%

3;0-5;10 (EGC)

C/H = Clinical setting/Home setting; EGC = Experimental group comparison; SCED = Single-case experimental design;
INTSS = Intensive smooth speech; EMG = Intensive electromyography feedback; HOMESS = Home-based smooth speech;
PCIT = Parent-child interaction therapy; FFTP = Family-focused treatment program; SRSI = Slow relaxed speech
intervention.

responsiveness (n = 11, 30.6%). The number and percentage of studies reporting FOI
components in home sessions were as follows: dosage (n = 7, 19.4%), adherence (n = 13,
36.1%), quality (n = 11, 30.6%), and responsiveness (n = 7, 19.4%). The reporting of FOI
components in each article is shown in Table 2. The number of FOI components reported
ranged from 0 to 4 (M = 1.42, SD = 1.18) in clinical settings and 0 to 4 (M = 1.03, SD = 1.18)
in home settings. For home settings, 17 (47.2%) studies did not include any FOI compo-
nents, seven (19.4%) studies reported one component, seven (19.4%) studies reported two
components, three (8.3%) studies reported three components, and two (5.6%) studies
reported all four components. For clinicians, eight (22.2%) studies did not include any
FOI components, 14 (38.9%) studies reported one component, eight (22.2%) reported two
components, three (8.3%) reported three components, and three (8.3%) reported all four
components. Combined reports of FOI in clinical and home settings revealed only 10
(27.8%) studies reporting four or more FOI components and no studies reported all
eight. In total, reported FOI components included: dosage (n = 33, 45.8%), adherence
(n = 20, 27.8%), quality (n = 18, 25.0%), and responsiveness (n = 18, 25.0%). Five of the
studies did not report on any FOI components.

The strength of the reporting of each FOI component in the clinical and home settings
was evaluated for each article (see Table 3). FOI information on dosage was either presented
as evidence or direct measurement (clinic n = 26, 72.2%; home n = 7, 19.4%) or not
mentioned at all. When information on the adherence in studies was presented this was
most often in the form of report (clinic n = 7, 19.4%; home n = 8, 22.2%), but also
occasionally as evidence and/or measurement in the home setting (n = 2, 5.6%) but not
in the clinical setting (n = 0, 0.0%). Likewise, quality was also most often based on report
(clinic # = 5, 13.9%; home n = 6, 16.7%) and occasionally as evidence and/or measurement
in the home setting (n = 3, 8.3%) but not in the clinical setting (n = 0, 0.0%). Finally,
responsiveness was most often based on report (clinic n =7, 19.4%; home n =4, 11.1%) and
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Table 3. Strength of fidelity of implementation reporting across studies (N = 36).

FOI

Component Setting Not reported Unclear Based on report Evidence/Measurement

Dosage Clinic 10 (27.8%) 0 (0.0%) 0 (0.0%) 26 (72.2%)
Home 29 (80.6%) 0 (0.0%) 0 (0.0%) 7 (19.4%)

Adherence Clinic 29 (80.6%) 0 (0.0%) 7 (19.4%) 0 (0.0%)
Home 23 (63.9%) 3 (8.3%) 8 (22.2%) 2 (5.6%)

Quality Clinic 9 (80.6%) 2 (5.6%) 5(13.9%) 0 (0.0%)
Home 25 (69.4%) 2 (5.6%) 6 (16.7%) 3 (8.3%)

Responsiveness Clinic 25 (69.4%) 1(2.8%) 7 (19.4%) 3 (8.3%)
Home 29 (80.6%) 3 (8.3%) 4 (11.1%) 0 (0.0%)

occasionally as evidence and/or measurement in the clinical setting (n = 3, 8.3%) but not in
the home setting (n = 0, 0.0%).

A Spearman rank-order correlation was conducted to investigate the relationship
between year of article publication and the number of FOI components reported. Each of
the four components was coded as present/absent for the clinical and the home setting,
yielding a possible maximum score of eight. The relationship between publication data and
number of FOI components reported was not significant, r,(36) = .044, p = .80. Data is
visually displayed in Figure 2.

Discussion

The aim of this paper was to review reporting of FOI components in research describing
parent-implemented intervention for CWS. In summary, FOI components were more often
considered in clinical than in home settings, but overall, reporting of FOI was poor in both
settings. Reporting of FOI components rarely involved the reporting of FOI data, with the
exception of dosage in clinical settings. Dosage was the FOI component most often reported
in clinical settings, followed by responsiveness, adherence and quality. Adherence and
quality were the FOI components most often reported in home settings, followed by dosage,
and responsiveness. The strength of FOI reporting was the inclusion of evidence of dosage
measurement or results of dosage measurement (both for clinician and home settings).
Other FOI components were presented as being based on report and in a few cases
presented unclearly. However, most FOI components were rarely reported. It was hypothe-
sised that reporting of FOI would increase over time, however, there was no significant
change over time, only a weak trend for improvement.

The findings of this study add knowledge of FOI in intervention studies from a new
population group to the existing literature describing the generally poor FOI of parent-
implemented treatments for children with differences and disabilities (Borelli et al., 2005;
Dane & Schneider, 1998; Gresham et al., 1993; Moncher & Prinz, 1991; Perepletchikova
etal., 2007; Peterson et al., 1982). The results from Lieberman-Betz’s (2015) landmark study
on FOI in studies of interventions for children’s language skills show both similarities and
differences from those of this study. In both studies the FOI component most often reported
was dosage for clinicians, and adherence for parents. Similar rates of reporting were found
for dosage in clinic (Lieberman-Betz 71%; present study 72.2%) dosage at home (14%;
19.4%) and quality in clinic (20%; 19.4%), and quality at home (29%; 30.6%). However, the
present study found lower rates of reporting for the FOI components adherence in clinic
(Lieberman-Betz 34%; present study 19.4%), adherence at home (60%; 36.1%),



CLINICAL LINGUISTICS & PHONETICS . 915

7 °
)
s
3° °
]
<
Y 4 ° ° ° ° ° o o
3
5
o 3 ° ° e o o
2
—
5 2 e o e o ° °
)
o
E]
E o o e o o °
z
0 ° ° e o o o

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

Year of Publication

Figure 2. Scatterplot of the relationship between year of study publication and number of FOI compo-
nents reported in the study.

responsiveness in clinic (54%; 30.6%), and responsiveness at home (43%; 19.4%). The
reason for these differences is not clear. Lieberman-Betz (2015) describe a trend within
their data for increased reporting of FOI components over time. This trend also occurred in
the present study, but it was weak. Although more studies on parent-implemented inter-
ventions for CWS were published over time, the average number of FOI components
reported did not increase. The difference in reporting of FOI in the two fields requires
further investigation to understand why adherence and responsiveness were much less
frequently reported in research with CWS.

Authors of all 36 included studies described the research designs, implementation
protocols, and outcome measures used in their studies relatively clearly. However, what
was absent from most studies was clear information about if and how FOI was monitored
and measured. In addition, reporting of FOI data to determine the proximity of intended
and achieved fidelity was rarely present. The absence of clear FOI reporting means that
clinicians and researchers struggle to examine intervention efficacy and effectiveness sys-
tematically and are missing vital information that could contribute to understanding the
variance in outcome effects across studies. FOI data can illuminate or eliminate possible
reasons for inconsistencies in treatment outcomes between studies (Dane & Schneider,
1998; Dusenbury et al., 2003; Gresham, 1989).

Dosage is an important factor to report, as without attending/administering the inter-
vention there is no treatment. The other components of FOI are equally important and
should not be ignored in conducting and reporting treatment studies. Quality and respon-
siveness could, for example, explain the difference in outcomes where a treatment session
was carried out with one-word answers from the child compared to a treatment session
where the child engaged in meaningful conversation with multiple opportunities to practice
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and reinforce the target behaviour. Adherence could explain the difference in outcomes
between a treatment session in which the parent provided the required feedback to the child
on their behaviour, and a session in which the required feedback is not provided. Therefore,
differences in dosage, adherence, quality and/or responsiveness could account for difference
in outcomes between children in the same study, between different studies of the same
treatment, and between studies of different treatments. Goodhue et al. (2010) noted that
mothers in their study said that they “struggle to actually fit it [intervention sessions] in”,
that they “kept forgetting to do our smooth talking games”, and that “it’s hard to remember
to praise all the time, you forget” (Goodhue et al., 2010, p. 75). Reports such as these are an
indication of the importance of conducting systematic FOI measurements to be able to
explain the difference in outcome.

Recommendations for future research

Given the findings of this review, the strength or quality of FOI reporting in intervention
studies of CWS needs to be improved, in both the clinic and the home setting. Aside from
dose in the clinical setting, very few studies provided data reporting on the FOI measured.
In place of actual data, authors often made statements acknowledging that one or more
aspects of fidelity had been evaluated, or measured, or that the fidelity was satisfactory. In
effectiveness research, FOI must be planned, implemented, and reported in order to
determine how plausible implementation of the prescribed intervention is in real-world
situations. This is also a valuable variable to include in analyses examining the differences
between children’s outcomes in effectiveness trials of the same interventions. When this is
done, the consumer of the research is able to see how closely the delivered intervention met
the expectations of the planned intervention. FOI measurements in research to inform
evidence-based practice requires a stricter framework compared to FOI measurements in
conducting practice-based evidence research. However, FOI measurements in both contexts
are beneficial.

Researchers should closely follow reporting quality guidelines in planning, implement-
ing, and reporting their research, with particular attention to FOIL. A multidimensional
guideline is recommended as the best overview of implementation effectiveness (Dane &
Schneider, 1998; Lieberman-Betz, 2015; Perepletchikova, 2011; Swift et al., 2011). Such
guidelines are available from sources such as the EQUATOR Network (https://www.equa
tor-network.org/) and the Council for Exceptional Children (Council for Exceptional
Children, 2014). However, guidelines are not prescriptive in how FOI should be examined
in intervention research, leaving researchers with the burden of determining which FOI
components to examine. As researchers continually strive to increase the rigor and impact
of their work, thorough and clear reporting of multiple FOI components, not only dosage, is
essential. Scientific, methodological, and technological advances mean that collection of
objective and subjective FOI data in real time within clinical and home settings is
a possibility. For example, the use of apps and recording devices in phones can be
a feasible choice for researchers to collect FOI data. A good example of FOI reporting can
be seen in the article by Swift et al. (2011), they report how many sessions were attended and
for how many weeks, they also ask parents to record their beyond-clinic treatments as well
as the parents completed a daily diary about the treatment activities. Detailed information
on FOI is also becoming a requirement in many journals. In cases where page limits have
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traditionally inhibited space for providing detailed FOI information within the manuscript,
this data can now be included as supplemental online material. Such additions to articles
prove beneficial to researchers and clinicians alike.

Clinical implications

The poor reporting of FOI in intervention studies of CWS has important implications for
clinicians. Lacking knowledge of the fidelity with which an intervention was delivered in
a research study makes use of these studies to inform evidence-based practice questionable
(Council for Exceptional Children, 2014). Improvements would give clinicians better insight
into the treatment they use in their clinical practice. Measuring FOI could be considered an
aspect of best practice for clinicians; however, it also represents a task that clinicians may feel
they need to complete on top of their already busy workloads. Clinicians have a responsibility to
monitor their client’s progress and make changes in intervention if progress is inadequate.
Knowledge of how well an intervention is being implemented at home, as well as in the clinic, is
crucial to understanding why a client’s progress may not be as expected. Measuring FOI can be
done by keeping a log of how often the child attends settings and the duration of each setting
(most clinicians keep such logs). Within the clinic, this could be done through recording
sessions that the clinician then reviews or having another clinician audit the session. At home,
measuring FOI is more challenging, with parent diaries, recordings, or logging session in
specifically designed apps providing potential easy and implementable solutions. However,
Craig et al. (1996) expressed concerns about whether objectively determining the nature of
therapeutic input in home environments was possible, as it might be considered intrusive to the
point of being unethical. On the other hand, it could be argued that it is also ethically
problematic to ask parents to conduct an intervention without even attempting to document
that the treatment is being conducted correctly. The clinician needs to balance the demands of
parent reporting so as not to induce social acceptability/desirability bias in parent reports of their
own intervention and gaining a realistic and data-driven understanding of the actual fidelity
with which the intervention is delivered. Accurate fidelity data will lead to more informed
clinical decision making.

Limitations

There are limitations to this study that must be borne in mind. Firstly, this review focused only
on the FOI data that was published in each study. The justification for this was that only
reported data is available to consumers of these research papers. There are plausible reasons that
could have led to FOI data being collected but not reported. One reason could be that for the
earliest papers included in this review FOI was not a concept that was commonly practiced.
Another reason might be journal limits on manuscript length leading to FOI measurements not
being included in the manuscript. In addition, journals in the field of speech-language pathology
do not demanded demonstrations of FOI in their publishing papers. Secondly, this study only
looked at implementation fidelity and did not examine the outcomes of interventions. A key
next-step would be to look at more aspects of fidelity, such as fidelity related to analysis of
findings (Rietveld, 2020), relationships between FOI reporting, the degree of fidelity attained in
the study, and the changes in participants’ stuttering behaviour.
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ARTICLE INFO ABSTRACT

Keywords: Purpose: This pilot study explored an operant treatment for school-age children, Stuttering
Stuttering Treatment for Older Children (STOC), in increasing quality of life and the fluency of school-aged
Treatment children who stutter.

if:::;age children Method: The participants were seven children 9-13 years old. A single-case experimental design
Time-out using multiple baselines was utilized, with participants randomly assigned to baselines of
Intervention different lengths. STOC is a home-based treatment program that combined time-out with a spe-

Parent cific performance-based criteria. Recordings of children’s speech were collected routinely as
monthly samples (n = 653) and during treatment sessions (n = 1551). Clinicians immediately
reviewed and provided feedback on recordings of sessions. Fidelity was measured in terms of
dosage, adherence, quality of the delivery, and responsiveness.

Results: For all participants, the STOC intervention showed promising results. Participant-reported
quality of life significantly increased for those participants who completed the STOC program.
The frequency of stuttering (percentage of syllables stuttered) decreased by an average of 72 %
between the initial baseline measurement and later stages. Additionally, the quantity of speech
increased by 18 %, speech sounded more natural, with naturalness scores increased by 50 %, and
the severity of stuttering decreased by 56 %. Only four participants finished the intervention. This
suggests that the benefits of the intervention include both overall greater well-being and less
disfluencies.

Conclusions: This pilot study showed increased speech fluency and quality of life among partici-
pants who completed the intervention. However, further investigation is crucial, and we
encourage the academic community to engage in this research area.

1. Introduction

Stuttering is described in the International Classification of Functioning, Disability and Health (World Health Organization, 2001)
as a disruption in the fluency of speech. However, its impact extends far beyond this, affecting many aspects of life (Yaruss & Quesal,
2006). During the school-age years, research has consistently found associations between stuttering and difficulties in emotional,
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behavioral, and cognitive aspects of life (Laiho et al., 2022; Tichenor et al., 2022). For school-age children who stutter, participation in
classroom activities can be hampered by negative emotions (Daniels et al., 2012) and social anxiety (Blood & Blood, 2016) that can
limit their participation, affect their relationships with teachers, and potentially negatively influence their academic performance
(Berchiatti et al., 2020). School-age children who stutter face a higher risk of bullying, which has serious and long-term negative
consequences (Blood & Blood, 2016). Many persons who stutter have reported negative experiences from their school years and have
reflected on these years as the “most difficult period” of their lives (Baxter et al., 2015, p. 60).

1.1. Previous studies describing school-aged children

There are a diverse range of perspectives on what the focus of treatments for stuttering should be for school-aged children
(Bloodstein et al., 2021; Guitar, 2014). Historically, successful management of speech has been one of the primary goals of treatments
for stuttering (Euler et al., 2021; Nippold & Packman, 2012).

Recently, a number of systematic reviews have focused on fluency outcome measurement and strategies used to enhance the
fluency of school-aged children who stutter (Baxter et al., 2015; Brignell et al., 2021; Johnson et al., 2023; Laiho et al., 2022; Mallick
et al., 2021). These reviews underscored the need for further research on treatments for school age children who stutter. The latest
systematic review on stuttering treatment for school-aged children (Johnson et al., 2023) emphasized that different treatment ap-
proaches can effectively decrease stuttering in school-age children. The 67 studies that met the inclusion criteria for their review were
published between 1965 and 2023. Five different treatment approaches were identified (operant methods, speech restructuring,
operant methods with speech restructuring, machine-driven intervention, and treatments utilizing cognitive behavior therapy), with
studies reporting a wide range of treatment effects. Johnson et al. (2023) concluded that overall, the evidence for treatments that
enhanced the fluency of school-aged children who stutter were weak, but that operant methods were an avenue that required more
investigation for this group. This conclusion was based both on current evidence and on the success of operant methods with
preschool-aged children who stutter.

Recently, emphasis has shifted towards treatments fostering effective communication and teaching children who stutter how to
manage the impact of stuttering on their everyday lives (Swift & Langevin, 2024; Yaruss et al., 2012). Three of the most recently
published treatment studies of school-aged children who stutter (Euler et al., 2021; Johnson et al., 2024; Kohmascher et al., 2023)
focused on large participant samples and investigated effect of treatment on both quality of life as well and fluency. The quality of life
was measured by using the Overall Assessment of the Speakers’ Experience of Stuttering (OASES; Yaruss & Quesal, 2006). All three
studies showed similar increases in quality of life and significant changes in OASES-S scores as the mean pre-treatment scores
decreased with all three treatments (Euler et al., 2021; Johnson et al., 2024; Kohmascher et al., 2023). In addition to considering
participants’ wellbeing, these studies also examined changes in fluency associated with the treatment. These studies used three
different approaches for modifying the speech: speech restructuring (Euler et al., 2021), stuttering modification (Kohmascher et al.,
2023), and operant programs (Johnson et al., 2024). All reported that the participants stuttered less after treatment but revealed
significant individual variations in the responsiveness to these treatments. Euler et al. (2021) found that 16.8 % of the 119 participants
showed no discernible treatment benefit. Kohmascher et al. (2023) noted diverse responses to intervention among the 73 participants,
as demonstrated by large standard deviations in the fluency outcome measurements (e.g., percentage of syllables stuttered = 4.5 %)
and little long-term benefit reported for out-of-clinic measurements. Johnson et al. (2024) reported that 25 (67.6 %) of the 37 par-
ticipants showed a partial response to treatment six months after starting, and five (13.5 %) showed no response. These individual
variations in treatment responsiveness for fluency outcome are a significant challenge to the internal validity of treatment studies,
necessitating that researchers and clinicians consider the relevant participant characteristics that may influence treatment response
(Baxter et al., 2015).

1.2. Stuttering treatment for older children (STOC)

This pilot study investigated an operant method as treatment approach for school-age children who stutter: Stuttering Treatment for
Older Children (STOC; see Supplementary Online Material). The program, which is unpublished, was developed by Roger Ingham and
Irene Seybold at the University of California, Santa Barbara, around 2011 (Roger Ingham, personal communication). The design of the
program is based on earlier research utilizing response-contingent time-out to modify behavior, including speech. When applied to
stuttering treatment, response-contingent time-out involves requiring the speaker to pause briefly after stuttering (Bothe et al., 2006;
Ingham, 1984; James et al., 1989).

Only a single study was identified that investigated the use of a time-out strategy with school-aged children. Wagaman et al. (1993)
examined the effect of using time-out in combination with awareness training and a breathing technique contingent on stuttering
occurrences. To participate, the children had to show at least 5 % stuttered words during the first interview. All eight participating
children showed less than 3 % stuttered words after treatment. The mean percentage change in stuttering from pre- to post-treatment
was 89 %, and this change was maintained for three years. Wagaman et al. (1993) did not report on measurements on changes in
quality of life for the participants. As used in STOC and Wagaman et al. (1993), awareness training has been a component of stuttering
treatment for decades. It can be traced back to the seminal work of Van Riper (1973), who used stuttering modification techniques like
pull-outs and cancellations to replace the moments of stuttering with controlled fluency. Self-imposed time-out has been shown to be
effective in enhancing fluency in studies with adults who stutter (James et al., 1989). Hewat et al. (2006) investigated self-imposed
time-out in a study with 22 adults and adolescents. More than half the participants reduced the percentage of syllables they stut-
tered by more than 50 % at the end of the study. Both studies showed individual variation in responsiveness to the treatment (Hewat
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et al., 2006; James et al., 1989).

STOC shares characteristics with the Lidcombe program, which is recognized as the best available evidence-based treatment for
preschool children (Sjgstrand et al., 2021). Similarly to the Lidcombe program, STOC is a parent-based treatment approach based on
response contingent stimulation and is implemented in the home environment (Onslow et al., 2021). STOC differs from the Lidcombe
program in that no positive verbal reinforcements are utilized in STOC, and the complexity of children’s speech production is not
reduced in the early stages of intervention to increase the number of fluent utterances produced. In contrast, in STOC, attention is
focused on the child developing an explicit awareness of stuttering events and is supported by developing a time-out response to gain
control at the moment stuttering occurs.

STOC is structured so that progress through treatment steps/phases is contingent upon meeting specific performance-based criteria.
As increased fluency is achieved, the frequency of intervention sessions decreases. Conversely, when speech is not fluent, the frequency
of sessions increases. This approach is similar to the Lidcombe Program, where children can only progress from Stage 1 to Stage 2 once
they meet specific criteria or low severity of stuttering (Hewat et al., 2020; Johnson et al., 2024; Lincoln et al., 1996). Specific
performance-based criteria have also been used in prolonged speech treatments for adults (see Ingham et al., 2012).

1.3. The current study

This pilot study investigates operant treatment, STOC, for school-age children who stutter. The critical elements of the study
included analyses of individual participants’ performance and long-term follow-up after the treatment period. The fidelity of the
intervention was also closely monitored and reported in detail by Berghorsdottir, Einarsdottir, Crowe, & Karlsson, 2025. The present
study aimed to establish how well participants responded to STOC and investigate changes in stuttering-related quality of life. The
following research questions were addressed:

1. Does participation in STOC result in changes in quality of life?
2. Does participation in STOC decrease the frequency of stuttering of school-aged children who stutter during and after intervention?

2. Method
2.1. Ethics statement

Ethical approval was obtained from the Icelandic Bioethical Committee 2014 registration number (514-059).
2.2. Participants

Children in Iceland aged 9-13 years were eligible to participate in this study. The inclusion criteria were (a) that at least 3 % of
syllables stuttered during oral reading or conversational speaking tasks when observed in a clinical setting and (b) that the child
responded to the time-out procedure prior to commencing treatment. These criteria were selected to ensure that only those children
who definitely responded to time-out in a clinical setting were included. The time-out trial involved a series of reading and conver-
sation tasks completed with and without time-out. A child was considered to have responded to time-out if there was a clear decrease in
stuttered occasions of at least 50 % in the percent of syllables stuttered in sessions with time-out compared to those without time-out
(see Supplementary Online Material). Children were excluded from participation if they had a severe language disorder or develop-
mental delay/disorder. Children with other disorders were eligible to participate to attain a more representative sample. Forty-three
potential participants were referred to the study, with 14 not considered further as their parents reported that they no longer stuttered
(n = 11) or were not interested in participating (n = 3). The remaining 29 potential participants were tested in a clinical setting to

Table 1
Participant Background Information.
Participant ~ Age of onset Previous Comorbid diagnoses Family Age at treatment start (years; Stuttering severity (%
(years)” treatment history months) SS# )
P1 3 Yes None Yes 10;8 2.3
P2 10%* Yes Anxiety, Language Yes 13;0 6.7
disorder
P3 2 Yes None No 13;2 8.0
P4 3 Yes ADHD, Sound speech Yes 10;6 15.3
disorder
P5 6 No Anxiety Yes 9;5 4.0
P6 3 No ADHD, Literacy No 10;4 2.9
difficulties
P7 3 No Language disorder Yes 13;9 13.7
Note.

" Age of onset was based on parents’ report.
™ P2 was classified with developmental stuttering as there was a family history of stuttering.
" %8S = percentage of syllables stuttered



J.T. Einarsdéttir et al. Journal of Fluency Disorders 83 (2025) 106102

establish if they met the inclusion criteria. Eighteen children were not eligible to participate as they did not meet the requirements of
3 % syllables stuttered during the oral reading or conversational speaking tasks. The 11 remaining children who produced at least 3 %
of syllables stuttered responded to the time-out procedure. Four of these 11 children were excluded at the end of the baseline period as
they did not provide the required recordings during the baseline phase. Without baseline data, there would be no way to establish any
intervention effect. This resulted in seven children participating in this study.

The seven children who participated were 9-13 years of age (M = 11,5, SD = 1;7) at the beginning of treatment. All participants
were male, of Icelandic origin, and spoke Icelandic. P2 was bilingual and did not live in Iceland at the time of the study, but his parents
reported that his dominant language was Icelandic. Table 1 presents further background information about each participant. Parents
reported that the onset of the stuttering ranged from 2 to 10 years of age (M = 4;5, SD = 2;8) and that all participants had continued
stuttering since the onset, sometimes with periods of severe stuttering. Participants’ stuttering severity was measured based on their
first baseline recordings across five different speaking situations and ranged from 2.3 % of syllables stuttered to 15.3 % of syllables
stuttered (M = 7.5 %, SD = 5.2 %). Four participants had previously received treatment for stuttering, with more than one year be-
tween being discharged from therapy and commencing participation in this study. The previous treatment approaches varied in both
design and dosage. P1 met with the speech-language pathologist at school once a month and practiced modifying his speech by
reducing his speech rate. P3 and P5 met with the speech-language pathologist at school once a week and practiced breathing tech-
niques in addition to reducing their speech rate. P4 received Lidcombe therapy during his preschool’s years, several years before
starting the STOC treatment. The remaining three participants had never received treatment. Four participants (P1, P3, P4, P5)
completed the STOC period and the follow-up period, delivering complete data. The remaining three participants withdrew from the
study before completing the second treatment phase (see Supplementary Online Material).

2.3. Experimental design

A single-case experimental design was employed using a multiple baseline and withdrawal design with follow-up: A;-B1-As-Bo—A3
(see Table 2). Participants were randomly assigned to baseline phases (A;) that were either three months (P2, P3, P7), five months (P1,
P5, P6), or six months (P4) in length (see Figs. 1 and 2). All participants then moved to a two-month intervention period (B;). This was
followed by a two-month second baseline period (A2). A second treatment block followed (By), which varied in duration depending on
the performance of each participant (4-16 months). The follow-up phase (A3) involved collecting samples for nine months after the end
of the intervention, once a month for three consecutive months, and one further sample six months later.

2.4. Intervention

The study piloted STOC according to the manual (see Supplementary Online Material). Treatment sessions comprised two 10-min-
ute conversation sessions, one in the morning and the other in the afternoon/evening. A parent-imposed time-out was used in the
morning, and a self-imposed time-out was used in the afternoon/evening session. Each time the parent or the child identified a moment
of stuttering, the child was to pause from speaking for 2-3 seconds and then continue speaking. Trained judges reviewed each
treatment recording and provided feedback via email to the parents on every treatment session within 24 hours of the treatment
delivery. The judges were trained by the research team, which consisted of the first and the fourth authors, both of whom are speech-
language pathologists specializing in stuttering treatment, measurement, and research. The research team met with the judges at least
weekly during the study (more frequently at the beginning), to discuss the treatment process and the feedback of the treatment session.
The research team contacted the parents when necessary.

The feedback was on the accuracy of the treatment delivery (the quality and support of the conversation), the amount of stuttering,
and how the child proceeded according to the specific performance-based criteria in the STOC manual. As described previously, STOC
uses specific criteria to set the spacing and frequency of treatment sessions. Changes in session frequency were dependent on
participant performance during sessions. If the participant met the defined criteria for fluent speech during treatment sessions, then the
treatment frequency decreased. The criteria for fluency were (a) stutter less than 1 % of syllables, (b) score 1-3 on the naturalness
scale, and (c) score 1-2 on the severity scale. These conditions had to be met for three days in a row (i.e., in six consecutive treatment
sessions). However, session frequency was increased to the previous step in the treatment schedule if the participant did not meet the
defined criteria for fluency. The research team judged if the frequency of sessions was to change according to the specific criteria and
sent this information to the parents via email.

Table 2

The OASES Total Scores for Pre- and Post-Treatment for the 4 Participants who Finished the Program by Sections of the Test.
OASES Measures P1 P3 P4 P5

Pre Post Pre Post Pre Post Pre Post

Section I 2.7 2.3 3.2 2.7 3.1 1.5 3.2 2.2
Section II 2.4 1.8 2.9 3.1 1.4 21 1.8 1.4
Section IIT 2.1 1.3 2.5 2.3 2.3 1.7 2.0 1.0
Section IV 1.8 1.2 1.4 1.6 1.7 1.2 1.3 1.0
Mean 2.4 1.7 2.8 2.5 21 1.7 21 1.4
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Table 3
Summary of Measurements for each Participant.

Participant Measure Ay B; B, A, B, B, Az
Period Monthly Monthly Treatment Monthly Monthly Treatment Monthly
Duration range 3-6 months 2 months 2 months 2 months 4-16 months 4-16 months 9 months

P1 Duration 5 months 2 months 2 months 2 months 15 months 15 months 9 months
Recordings (n) 25 6 84 10 36 64 20
%SS 2.0 0.2 0.3 0.4 0.3 0.1 1.0
SPM 192.6 196.3 163.1 195.3 199.0 180.7 217.7
Naturalness 4.0 1.0 1.7 1.0 1.0 1.0 2.3
Severity 4.0 1.0 1.2 1.8 1.0 0.3 2.4

P2 Duration 3 months 2 months 2 months 2 months 2 months 2 months -
Recordings (n) 15 10 75 9 10 99 -
%SS 6.3 3.1 1.9 3.1 1.7 1.1 -
SPM 157.7 152.8 143.0 158.5 166.6 169.4 -
Naturalness 6.0 4.0 2.6 3.4 3.0 2.4 -
Severity 6.0 3.0 2.6 3.2 2.8 1.9 -

P3 Duration 3 months 2 months 2 months 2 months 15 months 15 months 9 months
Recordings (n) 15 10 102 10 75 99 20
%SS 8.1 1.1 0.5 2.6 0.8 0.0 0.3
SPM 155.4 186.0 153.1 171.2 191.7 200.4 189.8
Naturalness 5.7 2.0 1.8 3.0 1.5 1.2 1.0
Severity 5.7 2.0 1.6 4.1 1.4 1.0 0.7

P4 Duration 6 months 2 months 2 months 2 months 16 months 16 months 9 months
Recordings (n) 30 10 113 10 75 237 20
%SS 17.7 3.8 1.1 0.2 0.1 0.2 0.2
SPM 82.6 126.9 165.2 196.2 174.1 172.8 180.6
Naturalness 9.0 5.0 4.2 6.0 3.3 3.7 3.0
Severity 9.0 4.0 2.6 1.0 0.3 0.6 0.4

P5 Duration 5 months 2 months 2 months 2 months 11 months 11 months 9 months
Recordings (n) 22 10 107 9 48 58 19
%SS 2.5 0.4 0.5 0.5 0.4 0.2 1.0
SPM 154.9 175.2 188.2 171.8 179.7 180.0 184.6
Naturalness 3.0 1.0 1.4 1.0 1.0 1.0 1.7
Severity 3.0 1.0 1.5 1.1 0.9 0.7 2.0

P6 Duration 5 months 2 months 2 months 2 months 4 months 5 months -
Recordings (n) 25 10 71 10 7 119 -
%SS 2.3 0.9 1.1 1.0 1.6 0.6 -
SPM 135.5 134.0 151.1 137.7 143.0 158.2 -
Naturalness 3.0 1.0 1.7 1.0 1.1 1.1 -
Severity 4.0 2.0 2.7 1.0 1.7 1.1 -

P7 Duration 3 months 2 months 2 months 2 months 11 months 11 months -
Recordings (n) 12 9 105 14 42 218 -
%SS 17.0 15.7 4.3 12.4 3.8 1.2 -
SPM 87.2 94.8 125.8 118.0 157.3 164.7 -
Naturalness 7.0 7.0 4.0 5.4 4.0 2.0 -
Severity 7.0 7.0 4.5 6.1 4.2 2.2 -

Total Recordings (n) 144 65 657 72 293 894 79

Mean %SS 8.0 3.6 1.4 2.9 1.3 0.5 0.6
SPM 138.0 152.3 155.6 164.1 173.1 175.2 193.2
Naturalness 5.4 3.0 2.5 3.0 2.1 1.8 2.0
Severity 5.5 2.9 2.4 2.6 1.8 1.0 1.4

Note. - = no recordings returned. Higher SPM (syllables per minute) means more speech produced. A lower %SS (percentage of syllables stuttered)
means fewer syllables stuttered. A lower severity score indicates less severe stuttering. A lower naturalness score means greater speech naturalness.

2.5. Outcome measurements

2.5.1. Changes in quality of life before and after intervention

To assess participants’ experiences of stuttering and the impact of this on their quality of life, an Icelandic translation of the OASES-
S (Leosdottir, 2014) was used. OASES-S was designed for use with children aged 7-12 years. The scale has four sections: general
information, reactions to stuttering, communication in daily situations, and quality of life (Yaruss, 2010; Yaruss & Quesal, 2006). The
participants filled out the Speech Performance Questionnaire and the OASES-S at home before the baseline phases (A;) started and also
after the end of the last phase (Ag).

2.5.2. Speech fluency measures: monthly measures

Monthly video recordings were collected to evaluate the effects of treatment in different speaking situations and to control for
variability in speech performance in the same tasks before, during, and after treatment (see Constantino et al., 2016; Ingham et al.,
2012; Tichenor & Yaruss, 2021). Speech samples were recorded on iPods and obtained from the participants every month for all five
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Fig. 1. Mean percentage of syllables stuttered in Baseline (A) and Treatment (B) for the Four Participants who Finished the Program. Note. Percentage of
syllables stuttered is on the Y-axis, and the range is 0-10 for P3, P1, and P5; however, 0-25 for P4 is an average of the five different

speaking situations.
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Fig. 2. Mean percentage of syllables stuttered in Baseline (A) and Treatment (B) for the Three Participants who did not Finish the Program. Note. Percentage
of syllables stuttered is on the Y-axis and the range is 0-10 for P2 and P6, however, 0-25 for P7, and is an average of the five different
speaking situations.

study phases (A;-B1—Ao-Bo—A3). Each participant had a shared Google drive with the research team to submit the monthly recordings.
Recordings of five different speaking situations were collected and examined monthly from each participant. Recordings were: (a) a
three-minute passage read aloud, (b) a three-minute monologue, (c) a ten-minute conversation with friends or relatives, (d) a
ten-minute telephone conversation, and (e) a ten-minute, self-selected speaking situation in which the participant determined was
challenging for them. Therefore, 36 minutes of recorded speech were collected from each participant every month. Each participant
and their parents selected the passage that was read aloud to match each child’s reading level and individual interests. Detailed in-
formation is available in the Supplementary online material.

The collection of monthly speech samples began in May 2014 and ended with the last follow-up recording in June 2017 — three
years and one month in total. Over the course of the study, 653 monthly recordings were obtained from the seven participants, making
almost 80 hours of recordings (see Table 2). All recordings were evaluated by following metrics: the number of syllables, the number of
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stuttering occurrences, syllables per minute, percentage of syllables stuttered, severity scale rating (see Appendix; Einarsdottir et al.,
2014), and naturalness scale rating (Martin et al., 1984).

2.5.3. Speech fluency measures: treatment session measures

Each treatment session was video recorded on an iPod Touch using a custom-designed app. The function of the app was to record
the sessions, control for the duration of each treatment session and deliver the recordings directly to the researcher team’s iPad. After
each session, the parent and the child independently evaluated whether stuttering had occurred during the session and rated its
naturalness (Martin et al., 1984). The naturalness scale ranged from 1 (very natural) to 9 very unnatural. The participants judgement
on stuttering and their naturalness rating were also sent to the research team through the app. The recording obtained through the app
were stored on external drive for further evaluation. The same metrics were evaluated as for the monthly recordings (number of
syllables, stuttering occurrences, syllables per minute, percentage of syllables stuttered, severity, and naturalness) using the first three
minutes of child speaking time of each treatment session. In total, 1551 treatment recordings (Range = 148-350, M = 222, SD = 81)
were received and evaluated for the seven participants (see Table 2).

2.5.4. Changes in participants’ perceptions of speech fluency

To evaluate participants’ perceptions of stuttering before and after treatment, an Icelandic translation of the Speech Performance
Questionnaire (see Boberg & Kully, 1994) was used. The first questionnaire was adapted to this study using five questions from the
participants’ self-perceptions of fluency and speech. The items used were 1) “Current rating of speech fluency” (terrific, good, fair,
poor, terrible), 2) “Now able to sound normal with controlled speech” (never, sometimes, almost always, always), 3) “Now able to
speak normally without thinking about controlling speech” (never, sometimes, almost always, always), 4) “Prefer stuttering over
controlled speech” (no, sometimes, yes), and 5) “Presently consider myself a stutterer” (yes, no).

2.6. Training, reliability and fidelity measures

2.6.1. Intervention training

Before the first intervention phase (B;) the participants and their parents were trained to deliver time-out in a clinical setting. The
training was conducted by the research team. The training materials were individualized and were based on edited video recordings of
each participant’s own baseline recordings. The participants and parents were first trained to identify stuttering events on the re-
cordings. Then, during a conversation, the parents practiced stopping the child when a stuttered event occurred, and after that, the
child practiced stopping themselves. Training at a conversational level took from 1 to 4 sessions, depending on how long it took for the
parents and the child to identify and react to a stuttered event on at least 80 % of stuttering occurrences. If the parents and/or the child
repeatedly failed to accurately deliver the treatment during the intervention periods (B1, B2), they were retrained in a session delivered
either in person or via Skype.

2.6.2. Speech fluency measures: judge training

Seven judges were involved in evaluating participants’ stuttering over the course of data collection and data analysis. Judges were
the research team and five research assistants who were graduate speech-language pathology students. All judges were trained in
assessing stuttering with the Stuttering Measurement System program (see, https://www.hofstra.edu/faculty-staff/faculty-profile.
html?id=330, Ingham & Ingham, 2011), the severity scale (see Appendix), and using Icelandic samples on the Stuttering Research
and Education Network homepage (https://sturen.vercel.app/ Einarsdottir et al., 2014). Each judge was trained for 15-20 hours.

2.6.3. Interrater reliability on speech fluency measures

Three judges rescored 88 out of 653 (13.5 %, about every 7th recording) monthly recordings and 116 out of 1551 (7.5 %, about
every 13th recording) treatment session recordings to calculate interrater reliability. Systematic random sampling was employed, so in
the case of the monthly recordings, a random number generator in Excel was used to find the first recording (a number between 1 and
7), and then every 7th recording was chosen. The same method was employed for treatment session recordings, except, in that case,
every 13th recording was chosen. Syllables per minute, percentage of syllables stuttered, naturalness rating, and severity rating were
completed for each recording. Monthly recordings were randomly selected across participants and across different speaking situations,
with a mean of 13 (Range = 7-24) monthly recordings for each participant being selected. Treatment session recordings were also
randomly chosen across participants and across morning and afternoon/evening sessions with a mean of 17 treatment recordings
(Range = 10-23) for each participant selected. Interrater reliability was calculated using the intraclass correlation coefficient for
monthly recordings: Syllables per minute (.95), percentage of syllables stuttered (.99), naturalness scores (.91), and stuttering severity
scores (.95). For treatment recordings intraclass correlation coefficients were: Syllables per minute (.87), percentage of syllables
stuttered (.92), naturalness scores (.78), and stuttering severity scores (.78). Overall, intraclass correlation coefficient was generally
high, indicating good reliability (.75-.90) in three cases and excellent reliability (>.90) in five cases (Koo & Li, 2016).

2.6.4. Fidelity measures

Treatment fidelity measures were obtained to determine the treatment delivery. The following four components of fidelity were
measured for every treatment session: (a) dosage referred to how often the intervention sessions were conducted, (b) adherence was
evaluated based on how precisely the intervention was delivered, (c) quality was evaluated based on how well the intervention was
delivered, and (d) responsiveness was a judgment of how well the participants engaged in the intervention (Bergporsdottir et al., 2022).
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For dosage, on average, 80.4 % of the planned treatment sessions were delivered for Treatment 1 and 86.2 % for Treatment 2. The length
of the treatment session was controlled by the app and was always 10 minutes, and the segment of the session analyzed was always a
three-minute consecutive speech sample of the child’s speech from the recording. The average for adherence, or how often the
parent/child correctly stopped contingent on stuttering occurrences, in Treatment 1 for parents was 61.1 % (Range = 31.1-78.4) and
for children 68.9 % (Range = 49.3-90.0). For Treatment 2, adherence for parents was 64.3 % (Range = 23.1-92.5), and for children,
70.7 % (Range = 18.9-93.9). The wide range, especially for Treatment 2, can be explained by the fact that three participants withdrew
from the study during Treatment 2, and these participants had much lower adherence during Treatment 2. The quality (1 = good
quality, 4 = poor quality) of the treatment delivery was 1.8 (Range = 1.0-2.6) on average in Treatment 1 and 1.6 (Range = 1.1-2.2) in
Treatment 2. For responsiveness (1 = good conversation, 3 = poor conversation), the average in Treatment 1 was 1.2 (Range = 1.0-1.6)
and 1.1 (Range = 1.0-1.5) in Treatment 2. A detailed analysis of fidelity in this study is presented in Bergporsdottir, Einarsdottir, Crowe,
& Karlsson, 2025.

3. Results
3.1. Measures of quality of life

Table 2 shows the changes in OASES-S scores from pre- to post-treatment for the four participants who finished the treatment.
Section I includes general information about speech and fluency, Section II reactions and feelings towards stuttering, Section III
communication in daily situations, and Section IV questions about quality of life. As can be seen in the table, there was an increase
(lower scores) in 13 pre-post cases out of 16. The mean pre-treatment score across sections and participants was 2.24, and the post-
treatment score was 1.77 (not shown in Table 3). The difference between the pre- and post-treatment OASES-S scores was significant
according to a paired t-test, t(15) = 4.1, p = .001 (a =.05, one-tailed test).

3.2. Outcome fluency measurements

3.2.1. Outcome fluency measurements — percentage of syllable stuttered

Fig. 1 presents the mean percentage of syllables stuttered in the monthly recordings across all conditions for the four participants
who finished the program. All four participants demonstrated less stuttering in monthly recordings during the first treatment condition
(By) than in the previous baseline (A;); for example, the mean percentage of syllables stuttered for P1 in the baseline decreased from
2.0 to 0.2 in the treatment condition (90 % drop). A considerable decrease in the percentage of syllables stuttered was observed for
participants P3 and P4, who stuttered more severely during the first baseline phase (8.1 and 17.7, respectively, on average) than other
participants. However, the mean percentage of syllable stuttered for P3 during the first treatment was 1.1 (86 % drop) and 3.8 for P4
(79 % drop). Also, the mean percentage of syllables stuttered for P5 was 2.5 during the first baseline (A;), down to 0.4 in the first
treatment condition (B;) — a drop of 84 %. Compared to the first baseline, less stuttering continued for all participants throughout the
study, i.e., in B1, A2, B2, and during follow-up (A3). However, for P3, stuttering increased during the second baseline (mean percentage
of syllables stuttered was 2.6 at Ay) and decreased again after four months of treatment (mean percentage of syllables stuttered was 0.8
at Bo).

The results for the participants who did not finish the program are unclear, as data points overlap somewhat between phases — see
Fig. 2. In general, however, stuttering decreased from the first baseline (A;) in the latter conditions for the three who did not finish,
showing an effect of STOC. The mean percentage of syllable stuttered for P2 during the first baseline (A;) was 6.3 and went down to 2.4
on average across the latter conditions (61 % drop); for P6, the mean percentage of syllables stuttered was 2.3 in A; and 1.2 in latter
conditions (49 % drop), and finally, the mean percentage of syllables stuttered for P7 in A; was 17.0 and 7.9 in latter conditions (53 %
drop).

The percentage of syllable stuttered (%SS) for all seven participants throughout the study is presented in Table 3, both for the
monthly measures and treatment session measures. These are averages for each condition and the follow-up. In all cases, the per-
centage of syllables stuttered was reduced from the first baseline (A;) to the latter conditions, as was also observed in Figs. 1 and 2, and
this holds up during follow-up for the four participants who were measured. In addition, the treatment measures of percentage of
syllables stuttered were lower in the second treatment (By) than in the first (B;) for all participants. Related-Samples Friedman’s non-
parametric ranks test was employed on the percentage of syllable stuttered data from the monthly recordings. The median in each
condition for all seven participants were used to calculate the Friedman’s test and it revealed a significant difference in percentage of
syllables stuttered between conditions, Friedman’s test statistic (4) = 10.6, p = .016 (o =.05; one-tailed test). The pairwise comparison
provided by the same test showed that the significant differences were between the first baseline (A1) on one hand and each of the
latter conditions on the other, i.e., the latter being lower.

3.2.2. Outcome fluency measurements — syllables per minute

In Table 3, syllables per minute is presented for all participants across all conditions for both the monthly and treatment measures.
Syllables per minute increased from the first baseline (A;) to other conditions (all except follow-up [A3]) by 18 % on average across all
seven participants. The largest increase was observed for P4 (101 %), then P7 (42 %), P3 (18 %), and P5 (13 %). The increase for the
remaining three participants was almost none (1-2 %). The syllables per minute decreased somewhat for participants P2 and P6
between the first baseline and the first treatment condition (B1). However, syllables per minute increased slightly (3-4 %) on average
in conditions A, and B, above the first baseline level for both participants. A significant difference between conditions was detected
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(Friedman’s test statistic (4) = 11.8, p = .01), where pairwise comparison revealed that syllables per minute were significantly higher in
B, and A3 (follow-up) than in the first baseline condition (A;).

3.2.3. Outcome fluency measurements — naturalness and severity

In Table 3, naturalness and stuttering severity scores are presented for all seven participants across all conditions and the monthly
and treatment measures. The decrease in scores on average across participants from the first baseline (A;) to the latter conditions (B;,
Ay, and By) was 50 % for naturalness and 56 % for stuttering severity (note that lower scores indicate more naturalness and less
stuttering severity). Additionally, the same trend can be observed between the first treatment session (B1) and the second (By), as there
was a change towards more naturalness (28 %) and less stuttering severity (56 %) for all participants. A significant difference was
detected between conditions for both naturalness (Friedman’s test statistic (4) = 7.9, p = .024) and severity (Friedman’s test statistic (4)
= 9.3, p = .013). Pairwise comparison showed significant more naturalness (lower number) in B; and B, than in A;, and significantly
less severity in Ay and B than in A;.

3.2.4. Outcome fluency measurements — speech performance questionnaire

The four participants who finished the program reported changes in speech fluency on the Speech Performance Questionnaire after
treatment. For the item “current rating of speech fluency,” changes were towards greater speech fluency (pre-treatment: fair n = 3,
good n = 1; post-treatment: good n = 3, terrific n = 1). When responding to the item “now able to sound normal with controlled
speech,” there was also a shift so that all participants felt they had control (pre-treatment: never n = 4; post-treatment: sometimes
n =1, almost always n = 2, always n = 1). When asked about the automaticity of this control in the question “now able to speak
normally without thinking about controlling speech,” participants reported that less attention was necessary to control their speech
(pre-treatment: sometimes n = 4; post-treatment: sometimes n = 1, almost always n = 2, always n = 1). Participants were asked about
their preferred speech pattern in the question “prefer stuttering over controlled speech” and reported a shift towards preferring
controlled speech (pre-treatment: yes n = 1, sometimes n = 1, no n = 2; post-treatment: sometimes n = 1, no n = 3). Finally, par-
ticipants were asked whether they currently identified as a person who stuttered with the question “presently consider myself a
stutterer,” with only one changing their response to indicate that he no longer considered himself a person who stutters (pre-treatment:
yes n = 4; post-treatment: yesn = 3, non = 1).

4. Discussion

This pilot study explored an operant treatment approach for school-age children called STOC mainly by focusing on management of
speech for reducing stuttering but also on the participants the quality of life. This parent-based intervention was conducted in a home
environment where participants modified their speech during conversation with their parents by using pauses or time-outs contingent
on stuttering occurrences during treatment sessions. Parents received intensive guidance and feedback from clinicians, with multiple
measurements taken before, during, and after treatment, as well as during long-term follow-up. The intervention positively impacted
participant-reported quality of life (OASES-S) for those who completed it and showed increases across fluency measurements or both
on increasing fluent speech and decreasing stuttering. The changes in the OASES-S scores from pre- to post-treatment were significant.
For all seven participants, the frequency of stuttering (percentage of syllables stuttered) decreased by an average of 72 % between the
initial baseline measurement and the latter conditions. Additionally, the quantity of speech (syllables per minute) increased by 18 %,
speech sounded more natural, with naturalness scores decreasing by 50 %, and the severity of stuttering decreased by 56 %. The four
participants who completed the entire program spoke fluently after the program (1 % syllables stuttered or less), and their speech
sounded natural (3 or less on the naturalness rating scale). They reported that they were able to speak without thinking about
modifying or controlling their speech most or all the time after the program. The fidelity measurements based on recording of the
treatment sessions showed that the parents delivered most of the planned treatment sessions, the correct therapeutic technique was
used, the flow of the conversation was generally good, and that the children enjoyed the interaction with their parents during sessions
(see Bergporsdottir, Einarsdottir, Crowe, & Karlsson, 2025).

4.1. Participants

The participants in this pilot study were few, with only seven children agreeing to participate and having at least 3 % stuttered
syllables. While previous studies have indicated that the effect of time-out on fluency was associated with individual differences
(Hewat et al., 2006; Ingham, 1984; James et al., 1989), the inclusion criterion of producing at least 3 percentage of syllables stuttered
was selected to ensure that only those children who clearly responded to time-out in a clinical setting were included. This also means
that children with less severe stuttering, or 60 % of the potential participants (18 out of 29), were excluded from participating. A
previous investigation that employed time-out in connection with breathing techniques for eight school-aged children used a similar
inclusion criterion (at least 5 % stuttered words) (Wagaman et al., 1993). Therefore, using time-outs as a strategy has only been
investigated in school-aged children who stutter moderately or severely. These studies have limited external validity, as they do not
represent the broader population of school-aged children who stutter and most of whom are likely to stutter mildly (Einarsdottir et al.,
2020; 2024; Jones et al., 2006).

In addition, it should be noted that five of the seven participants had been diagnosed with comorbid disorders such as, language
disorders, literacy difficulties, ADHD and anxiety. This high rate of comorbidities is in line with previous treatment studies for this age
group. For example, in a study by Lincoln et al. (1996), 4 of the 11 participants had other speech and language problems, and in
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Andrews et al. (2016), 12 of the 22 participants had a comorbid diagnosis, including speech and language difficulties.
4.2. Quality of life and general improvement

The ultimate goal of stuttering treatment must be a general increase in overall well-being and quality of life. Although the treatment
was mainly designed to modify the speech, it also positively affected children’s overall communication in daily life. All four sections
measured on OASES-S showed mean decreased scores after treatment, comparable to the results reported in the three recent studies on
stuttering treatment for school-age children (Euler et al., 2021; Johnson et al., 2024; Kohmascher et al., 2023). One explanation for the
positive change in the quality of life could be that the children experienced greater fluency. Their stuttering decreased and they spoke
more both with their parents during the treatment sessions but also in the monthly recordings when speaking in different speaking
sessions. The impact of being able to speak more without disfluent speech might have an impact on the participants wellbeing. Another
factor could be that the children and the parents talked openly about speaking and stuttering during the intervention. It has been
shown that open discussion about stuttering can reduce anxiety (Byrd et al., 2020). The third factor to consider is the extreme
commitment and the dedicated time and attention parents give to their children during treatment sessions. The parent’s complete focus
on the child may have impacted wellness-related outcomes. It is worth noting that certain parents (P2, P7) required guidance on how to
engage in supportive conversations with their child to facilitate natural communication. In addition, several parents in this study
reported that STOC was associated with positive changes in their child’s everyday lives outside of treatment sessions, reporting
without prompting that their children’s teachers had comments on their child’s increased self-esteem and participation in class.
Further, fidelity measurements related to quality and responsiveness in the use of STOC showed that the children generally enjoyed the
treatment sessions (Bergporsdottir, Einarsdottir, Crowe, & Karlsson, 2025). This indicates that the children did not show frustration or
anger while communicating with their parents during the treatment, possible because they experienced decreased stuttered speech.

4.3. Using STOC to modify speaking

STOC was designed as a parent-implemented program utilizing both parent-managed time-out and self-imposed time-out. In this
study, this technique was effective in modifying speech and promoting increased fluency, particularly within controlled situations. All
seven participants spoke more fluently post-intervention, with the mean percentage change in stuttering from pre-treatment to follow-
up being comparable to that reported by Wagaman et al. (1993): 89 % in Wagaman et al. versus 72 % in the current study. As described
in the introduction, the three recently published treatment studies of school-aged children who stutter reported less overall change in
fluency: in Euler et al. (2021), the decrease was 57 %; in Johnson et al. (2024), it was 67 %, and 25 % in Kohmascher et al. (2023). It is
to note that these three studies all included participants with different severity of stuttering or mild, moderate and sever participants
therefore the comparison to STOC could be inflated.

The STOC treatment showed individual variation in the responsiveness to treatment research as documented in many previous
stuttering treatments. Although all seven participants clearly responded to the time-out procedure in clinical settings before the study
started, three participants (43 %) did not manage to finish the study. A recent investigation of the Lidcombe program with school-aged
children who stutter showed a similar outcome, with approximately two-thirds (67 %) of the participants not progressing to Stage 2 in
the program (Johnson et al., 2024).

In this pilot study of STOC, all treatment sessions were recorded and evaluated by trained judges. The parents and the children
received feedback on the frequency of stuttering and the accuracy of the time-out delivery from researchers after each session. This
feedback was particularly crucial during the initial weeks of treatment to ensure the intervention was implemented as intended.
Despite this support, some challenges arose in effectively implementing the treatment. These difficulties could be attributed, at least in
part, to the neurodiversity of the sample. For instance, P6, who had ADHD, struggled with applying the time-out technique and pausing
talking during conversation. Other challenges were related to the lack of interest and support within the family environment, as seen
with P7. It is also possible that the children did not like being interrupted during conversation although there were few signs of this on
the recordings.

4.4. Time-out versus speech restructuring programs

Previous studies of interventions for school-aged children who stutter that are effective in decreasing the frequency of stuttering
have used different variants of speech restructuring, such as prolonged speech, smooth speech, or soft voice onset (Euler et al., 2021) as
well as rhythmic speech (Andrews et al., 2016). However, the unnatural speech patterns used in speech restructuring treatments and
rhythmic speech could sound strange to children in this age group. Previous research using self-imposed time out for participants older
than 14 years of age showed that participants were generally satisfied with the treatment and their speech after treatment (Hewat
et al., 2006). The results of this study show that some school-aged children who stutter can achieve fluent speech without the use of
speech restructuring, allowing them to sound more natural in their use of fluent speech.

4.5. Limitations
This study has several limitations. The first is regarding external validity. The sample was small, and participants had to meet strict
criteria regarding the severity of their stuttering to be eligible for participation. In the inclusion criteria, only children who responded

to a time-out condition before the treatment could participate, potentially introducing selection bias. However, all children who were
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trialled with the time-out condition were responsive to this and, therefore, included in the study. Consequently, we cannot draw
definitive conclusions about treatment responsiveness or the generalisability of responsiveness to this treatment for all children who
stutter in this age group. Relatedly, there was some self-selection of participants in terms of who completed the study, with the final
levels of fluency being unavailable for participants who did not finish. If these data were available, the outcomes of the study could
change.

Secondly, the performance requirements for progressing through the program were very demanding, resulting in only four out of
the initial seven participants completing the entire treatment program. This indicates that the program, as it is currently, might not be
suitable for all children who stutter or their families. Thirdly, the contexts in which participants’ fluency was measured in this study
lacked real-world settings, so participants’ speech was not assessed in natural, real-world contexts. While the monthly recordings were
designed to reflect the participants’ talking in everyday life, as the participants were so practiced at speaking in these contexts by the
end of the study, they may more accurately represent talking in controlled situations. Such a test-retest effect from repeated mea-
surement may have threatened internal validity by inflating estimations of fluency. Finally, there was no documentation of the social
validity of STOC, such as could have been attained through interviews with the children, their parents, and teachers about their
perspectives on STOC. Data on social validity could perhaps provide more information about why some participants withdrew from
STOC while others persisted. These limitations should be considered when interpreting the findings of the STOC pilot study and
planning future research designed to evaluate STOC.

4.6. Conclusion

This was a pilot study of operant treatment approach for school-aged children who stutter using time-outs to modify speech. The
results were promising in terms of increasing children’s speech fluency and in line with previous studies using similar speech modi-
fication techniques (Hewat et al., 2006; Wagaman et al., 1993), but they require further investigation. Greater levels of fluency seemed
to be associated with psychological measures such as OASES so that more fluent speech could have an impact on the quality of life.
Further research with a larger group of participants and additional measures to assess speech in real-world contexts could provide a
more comprehensive understanding of STOC'’s effectiveness and impact.
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Appendix. Severity Rating Training

The severity rating scale employed is an 11-point ordinal scale ranging from 0 to 10 to assess the overall severity of stuttering. This
scale was established based on agreement among experts within the Stuttering Research and Education Network, which involves
researchers and clinicians from Iceland, Denmark, Sweden, Norway, Finland, and Belgium.

This scale provides an overall indication of severity: 0 indicates no stuttering, 1 indicates very mild stuttering, 2 indicates mild
stuttering, 5 indicates moderate stuttering, and 10 indicates extremely severe stuttering.

In this training session you will learn to rate stuttering severity based on 33 video samples. The rating of the samples is based on an
agreement of six experienced Icelandic speech-language pathologists. They independently rated each sample, and then they discussed
the severity rating until they reached a consensus. The samples are organized from 0 to 10. You can click on each severity rating and
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play the video demonstrating a speech sample rated with stuttering severity. You have the option to view more samples with the same
rating.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the online version at doi:10.1016/j.jfludis.2025.106102.
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Background

Many research studies have demonstrated that a brief pause (time-out) following a moment
of stuttering can result in a significant improvement in fluency for young children and adults
who stutter. This project aims to investigate whether a structured program of time-out therapy
for school-aged children can result in lasting improvements in fluency across a range of
everyday situations. The program was first named TOHP or the Time-Out Home Program
but was later renamed as STOC or Stuttering Treatment for Older Children. There is a great
need to investigate systematically the efficacy of stuttering therapy for older school children
in the search for efficient ways to increase fluency for the children. That’s the purpose of this
study of STOC.

You have the opportunity to participate in this project because your child responds positively
to the time-out technique used in STOC (see Appendix). It is important that improvements
in fluency are relevant in your child’s daily life, rather than only within a therapy setting with
their speech and language therapist. For this reason, the therapy involved in this research
will take place within your child’s everyday environment. As this research project aims to
establish whether STOC is effective in treating stuttering, it is important that your child is
not participating in any other therapy for stuttering while participating in this study.

The STOC treatment program

The STOC program is designed so that you, as parents, and speech and language
pathologist train your child to self-administer the treatment method in order to produce
more fluent speech. The format is designed so that your child will first learn to be
completely fluent with natural-sounding speech during 10-minute morning and evening
treatment sessions conducted with you at home (all sessions are video recorded). Next, the
aim will be for your child to retain this fluent speech as treatment sessions become less
frequent, changing gradually from daily to monthly.

This research project will be carried out over at least 2 years. We anticipate that you and your
child will actively be working on the treatment program for at least a year of this time. The
first stage will be collecting baseline measurements of your child’s stuttering, and this will
take either 3 or 6 months (Baseline). Your child will be randomly assigned to either a 3- or
6-month baseline period. The treatment starts after this baseline period. There will be two
treatment periods with a two month break from treatment between these periods. The first
treatment period (Treatment A) is 2 months in length and the second treatment period
(Treatment B) is around 6 months in length. The duration of the Treatment B will vary
according to your child’s fluency. After Treatment B is complete, we will continue to
evaluate your child’s speech. This will occur once a month for the three months immediately
after Treatment B is complete, and then again after 6 months (9 months after Treatment B
was completed).

Monthly progress recordings

Every month during the entire project you will be asked to complete a number of tasks with
your child which will be called monthly evaluations. These tasks will include you making
recordings of your child speaking in different situations, both at home and beyond. This will
allow us to evaluate your child’s speech and fluency in a variety of situations before, during
and after treatment. Monthly recordings will begin during the baseline period and continue
until nine months after the treatments end.



Treatment periods

You and your child will both receive training in time-out therapy. You will video record
every treatment session conducted at your home and send the recording to us after every
session. All recordings will be watched be a clinician on the research team and you will
receive feedback about how the treatment session conducted and a measurement of stuttering
observed in the treatment session. Additional training on the treatment technique will be
provided if/when necessary. Initially you will be in daily contact with the clinician as
treatment sessions will be conducted daily. The frequency of the treatment sessions will
gradually decrease to every 2™ day and to once every months, depending on changes in your
child’s fluency. The first treatment session recording should occur in the morning or first
half of the day. In this session you, as the parent, directs the session by identifying stuttered
syllable during the conversation and asking your child to pause speaking for a few seconds.
The second treatment session should occur in the afternoon or evening. In this session your
child will direct the session and needs to self-identify stuttered syllables and self-initiate
pauses in speech following stuttered syllables.

Progress and relapse

It is normal to experience both periods of progress and relapse while undertaking treatment
for stuttering. The treatment schedule is structured in a dynamic way, so that in periods of
progress and fluency treatment sessions will occur less frequently. Conversely, in periods of
relapse treatment sessions will occur more frequently according to the schedule. The research
team will provide clear instructions about the frequency of your treatment sessions at every
stage of the project. But remember, relapse is a normal, healthy part of the recovery process.

Below is more information about:
1. The monthly assessment sessions
2. Treatment training
3. Treatment schedule



1. MONTHLY ASSESSMENTS

As this is a research project, we want to be sure that we can attribute any changes or indeed,
lack of changes, in fluency to STOC. It is therefore important to observe your child’s speech
throughout the treatment. Each month you will send us recordings of the child’s speech. This
will allow us to evaluate and compare his/her/their speech and fluency in a variety of
situations before, during and following treatment. Each of these samples will be evaluated
for: syllables spoken per minute, stuttering frequency, speech naturalness (a 1-9 rating each
60 seconds), and stuttering severity (a 0-10 rating at the end of the recording). The speaking
situations are both within home and beyond home. These recordings begin when you agree
to participate in the program and last throughout the project.

Within Home Speaking Tasks
You will record your child completing two tasks: (a) 3 minutes of reading aloud, and (b) 3 minutes
of speaking in monologue.

Condition 1 (Home) Time Task
1 3 min Reading
2 3 min Monologue

Beyond-home Speaking Tasks

To go hand in hand with each within-home recordings the child must obtain at least three different
recordings of their speech in routine speaking conditions. The first two speaking task i.e.
conversing with a friend or relative and self- identified problematic speaking situation are to be
recorded in situations outside of the home. The telephone call, however, can be made within the
home situation. These additional tasks are suitable only if it can be recorded for 10-min once every
month during the program. The SELF-SELECTED recording is to be made in a situation that your
child considers to be problematic. This should be a speaking task that your child believe is
particularly difficult but one in which your child would particularly like to be able to speak
fluently. In other words, this situation should be one in which it will be possible to adequately
gauge the effectiveness of the treatment program.

Condition 2 (Beyond Home)| Time Task

1 10 min | conversing with a friend or relative

2 10 min | speaking on the telephone to a friend or relative
3 10 min | self-identified problematic speaking situation

Important notes regarding the recordings at home

These recordings are absolutely essential. They provide us with the most important data for
evaluating the effects of the treatment program. Unless we have these recordings, we
cannot proceed with the program. Please note the following concerning the recordings.

1. Please make separate recordings for each speaking task, one for reading, one for
monologue etc.

2. Label the digital file with your name, the date of the recording, and the task e.g., (Mike
Smith, Conversation with mom, 8.6.2014).

3. Once you have saved and renamed the file, please send it to your shared Google Drive
account that you are using for this study.

4. You should make sure you are fully familiar with your recorder, iPad touch, and
iPhone. Please ensure that the batteries have sufficient “life”” before starting a recording.



V)]

Before you begin recording, please make a practice recording to make sure that you are
recording your voice and your face clearly. Remember, we cannot assess your speech
performance accurately unless we can hear and see both you and your child clearly.

6. You should try, as much as possible, to avoid noisy environments. Please do not record
with a TV or radio playing in the background or in a moving car.

7. You should not record another speaker without their knowledge. In the case of
telephone recordings, for example, you should ensure that only your child’s speech is
being recorded.

8. Please make sure that the speech samples you have recorded do not contain information

that you would prefer NOT to be heard by a stranger. These recordings will be watched

and evaluated by the researchers. If there is something in a recording you would prefer
not to share, please rerecord the task. Although we generally pay little attention to what
is being said in recordings, only to how it is said, you should be aware of this.

2. TREATMENT TRAINING

Parent and the Child Treatment Training

Training in STOC occurs after your child’s baseline period has been completed. The
training occurs at the start of the treatment period. First you, as the parent, will learn to
deliver the time-out and then your child will learn to do the same. The baseline videos will
be used for training you both on identifying stuttering occasions and to show how Time
Out works in the context of therapy sessions.

In essence, training in STOC is implemented in the TO in the following way. When the
child stutters during the speaking task (reading or conversation), the clinician immediately
indicates “STOP” at which point the child should pause their speaking. After saying
“STOP”, the child and clinician remain silent for a 2-3 second pause, then the clinician
simply says “Go on” and the child continues speaking (reading or conversation). The child
does not have to repeat the stuttered word.

After observing this, the parent then takes over running the session and says “STOP” to
implement the TO following them observing a stutter. Once the parent is reliable in doing
this, the child practices pausing their speech without being prompted after the stutter. It is
important that the clinician is satisfied that the parent and child are delivering the TO
stimulus/event within 1-2 words after the perceived stutter. This is a critical phase of
training and may require using an additional strategy until the child and the parent is as
accurate as the clinician in delivering TO. The minimal level of accuracy in identifying a
stuttered event and implementing a TO is 80% agreement.

3. TREATMENT

Treatment in general

It is essential that you exactly follow the procedure as you learned it in the training. Look carefully
at the treatment schedule below. Each recording will be sent to the clinician through the app. You
will receive feedback either through the app from your clinician or/and through email. Each time
you think a step is complete you need to contact the clinician who determines if the rating is Pass
or Fail. The minimal criteria for a “passed” morning and evening/afternoon recording are: (a) less
than 1% of syllables stuttered, (b) ratings of 1-3 on the naturalness scale and 0 to 2 on the severity



rating scale. You will be in regular contact with the clinician throughout the treatment and you
and your child will get feedback on the treatment fidelity and the number of stuttered syllables.
At first you will be in daily contact with your clinician, but then gradually there will be longer
periods of time between contacts. The clinician or evaluator will rate the first 3 minutes of the
child’s speaking time of each recording (morning and evening).

Treatment periods

The first treatment period is for two months (7reatment A). How many sessions you will need to
conduct at this time will vary according to how the treatment has been going. Some children will
be practicing daily while others will need to practice less frequently. Then there is a break from
treatment for two months. After two months the treatment starts again (7reatment B). This
treatment block is for a minimum of 6 months. However, treatment may go for longer according
to the individual need of your child. After this treatment block has concluded we will observe your
child’s speech for another 9 months.

Important notes regarding the treatment at home

1. The first treatment session should occur in the morning or the first half of the day. During this
session, the parent administers TO after every stuttered syllable during the conversation.

2. The second treatment session should occur in the afternoon or evening. During this session
child will administer self-initiated TOs.

3. Every treatment session must be recorded and the recording sent to the researchers. Send every
therapy session at the end of the day. Identify the name of your child, the date of the recording
and which recording is for a morning session and which is for an evening session.

4. Each treatment session should be 10 minutes in length (which ensures that your child is
speaking for at least 3 minutes of the session).

5. It is important to note there should only be one recording for each session. There should be no
pausing/erasing/re-record of the session to remove stuttering.

6. A clinician will evaluate the first 3 minutes of your child’s speaking time of each recording
(morning and evening). The recording will be analyzed for: syllables per minute, syllables
stuttered, percent syllable stuttered (%SS), stuttering severity (0-10) and speech naturalness

(1-9).

Treatment schedule
The schedule is outlined in the table below. Remember though that after two months treatment
(Treatment A) there is no treatment for two months until the next treatment (Treatment B) begins.

The frequency of recordings will be based on a performance-contingent maintenance
schedule (PCMS). Initially recordings will be made each day until three consecutive
morning and afternoon recordings are judged to be a PASS. BOTH THE MORNING AND
AFTERNOON RECORDINGS MUST ACHIEVE PASS CRITERIA FOR THE DAY
SESSION TO BE JUDGED AS “PASS”. The clinician assesses every recording during the
initial phase on the every day level. Once your child has achieved almost no stuttering
(ambiguous stuttering is allowed), SEV <2; NAT < 3 at the Every Day level (see table
below) on three occasions/days in a row and is judged to have passed, he/she/they can
move to the Every Other Day level.

On the every other day level the clinician does not assess every recording. When the client
is on the every other day level then the first two of three day recordings (e.g., Every Other
Day 1 and Every Other Day 2 — see below) are scored by the parent (morning recording)



and client (afternoon recording). Only the Every Other Day 3 recordings are sent to the
clinician who determines if the rating is Pass or Fail. Once three passes are achieved (2
from the client and parent’s scores; 1 from the clinician) the client will progress to the next
frequency level. The red bold text in the treatment schedule indicates that recordings from
parent and client must be rated by the clinician — all others are recorded and rated by the
client and parent. Their recordings and scores are to be forwarded immediately to the
clinician.

Data Tracker

Data will be monitored and communicated with parent and client on an Excel sheet. The
Excel sheet includes: Syllables per minute, syllables stuttered, percent syllable stuttered
(%SS), naturalness rating and severity rating. This Excel sheet should also indicate the next
step to be completed based on the treatment schedule below. Parents can follow the data
tracker via their Google account.

Program Completion

Once your child has reached the end of the program, they are required to complete
recordings (within-home and beyond-home recordings) once a month for 3 months and
then after 6 months. These recordings are delivered by the procedure described above.

TREATMENT SCHEDULE
Level/Frequency Attempted

If Pass, progress to: If Fail, retreat to:

Every Day 1 Every Day 2 Every day 1R
Every Day 1R Every Day 2 Every day 1R
Every Day 2 Every Day 3 Every day 1R
Every Day 3 Every Other day 1 Every day 1R
Every Other Day 1 Every Other Day 2 Every Other Day 1R
Every Other Day 1R Every Other Day 2 Every Day 1

Every Other Day 2 Every Other Day 3 Every Other Day 1R

Every Other Day 3

Every Third Day 1

Every Other 1R

Every Third Day 1 Every Third Day 2 Every Third Day 1 R
Every Third Day 1R Every Third Day 2 Every Other Day 1
Every Third Day 2 Every Third Day 3 Every Third Day 1 R

Every Third Day 3

Every Fourth Day 1

Every Third Day 1 R

Every Fourth Day 1 Every Fourth Day 2 Every Fourth Day 1R
Every Fourth Day 1R Every Fourth Day 2 Every Third Day 1
Every Fourth Day 2 Every Fourth Day 3 Every Fourth Day 1R
Every Fourth Day 3 Every Fifth Day 1 Every Fourth Day 1R
Every Fifth Day 1 Every Fifth Day 2 Every Fifth Day 1R
Every Fifth Day 1R Every Fifth Day 2 Every Fourth Day 1
Every Fifth Day 2 Every Fifth Day 3 Every Fifth Day 1R
Every Fifth Day 3 Every Sixth Day 1 Every Fifth Day 1R

Every Sixth Day 1

Every Sixth Day 2

Every Sixth Day 1R

Every Sixth Day 1R

Every Sixth Day 2

Every Fifth Day 1

Every Sixth Day 2

Every Sixth Day 3

Every Sixth Day 1R

Every Sixth Day 3

Every Seventh Day 1

Every Sixth Day 1R

Every Seventh Day 1

Every Seventh Day 2

Every Seventh Day 1R

Every Seventh Day 1R

Every Seventh Day 2

Every Sixth Day 1

Every Seventh Day 2

Every Seventh Day 3

Every Seventh Day 1R




Every Seventh Day 3

Every 14 Days 1

Once Every 14 days 1

Every 14 Days 2

Every Seventh Day 1R

Every 14 Days 1R

Every 14 Days 1R

Every 14 Days 2

Every Seventh Day 1

Every 14 Days 2

Every 14 Days 3

Every 14 Days 1R

Everi 14 Dais 3 Once ﬁer month 1 Evei 14 Dais 1R

Once per Month 1 Once per Month 2 Once per Month 1R
Once per Month 1R Once per Month 2 Every 14 Days 1R
Once per Month 2 Once per Month 3 Once per Month 1R

* R=Retry
* Red = clinician scored
» Black = client scored

Once ier Month 3 Four Months check Once ier Month 1R




Appendix
Testing Responsiveness to Time Out

To evaluate a child’s responsiveness to TO as a means of decreasing stuttering behaviour,
each child engaged in the following TO trial. The child reads aloud a written passage three
time without use of TO. The child then repeats this, but this time the clinician delivers TO
as the child reads, saying “STOP” within 1-2 words of a stutter occurring and requiring the
child to pause from speaking for 2-3 seconds. Next the child’s parent delivers the TO while
the child is reading aloud a passage for 1 minute, three times. The child then repeats the
three reading aloud tasks with no TO being used. This is then repeated with conversation as
the speech context rather than reading a passage. Evaluation of both these contexts (reading
aloud and conversation) with the child self-initiating TO.

TO was considered to be effective for the child is a 50% reduction in the percentage of
syllables stuttered (%SS) compared to the baseline rate was observed in any of the contexts
where TO was used.

Task Time Condition Time-out

Oral Reading 1 minute 1A NO

Oral Reading 1 minute 2A NO

Oral Reading 1 minute 3A NO

Oral Reading 1 minute 1B YES Clinician
Oral Reading 1 minute 2B YES Clinician
Oral Reading 1 minute 3B YES Clinician
Oral Reading 1 minute 4B YES Parent/Child
Oral Reading 1 minute 5B YES Parent/Child
Oral Reading 1 minute 6B YES Parent/Child
Oral Reading 1 minute 1A2 NO

Oral Reading 1 minute 2A2 NO

Oral Reading 1 minute 3A2 NO

Conversation 1 minute 1A NO

Conversation 1 minute 2A NO

Conversation 1 minute 3A NO

Conversation 1 minute 1B YES Clinician
Conversation 1 minute 2B YES Clinician
Conversation 1 minute 3B YES Clinician
Conversation 1 minute 4B YES Parent/Child
Conversation 1 minute 5B YES Parent/Child
Conversation 1 minute 6B YES Parent/Child
Conversation 1 minute 1A2 NO

Conversation 1 minute 2A2 NO

Conversation 1 minute 3A2 NO







Paper IV

145






The Effect of Fidelity in a Pilot Study of Stuttering Intervention for Older Children

fris O. Bergporsdottir!, Johanna T. Einarsdéttir!, Kathryn Crowe!:2, borlakur Karlsson3
"University of Iceland, Iceland
2Charles Sturt University, Australia

3Brandr Research, Iceland

Author notes:

fris O. Bergporsdottir: ORCID 0000-0002-5121-3503

Johanna T. Einarsdottir: ORCiD 0000-0001-8281-5331, Twitter @JohannaEinarsd1
Kathryn Crowe: ORCiD 0000-0003-3496-5129, Twitter @DrKateCrowe

borlakur Karlsson: ORCiD 0000-0002-2358-0402

Corresponding Author: Iris O. Bergporsdottur, School of Health Science, University of
Iceland, Seemundargdtu 2, 101 Reykjavik. E-mail: iob@hi.is

Conflict of Interest: The authors have no conflicts of interest to declare.

Funding: This work was supported by the Icelandic Research Fund under grant 141029-052
awarded to J.T. Einarsdottir.

Acknowledgments: Special thanks to Roger J. Ingham for his helpful contribution. The
following clinicians and research assistants are acknowledged for their work on the study: Asa
Birna Einarsdottir, Berglind Bjarnadéttir, Bjarnfridur Ledsdottir, Gudrun Sigmundsdottir,
Karen Ingadottir, Rosa Hauksdottir, and Sigfus Helgi Kristinsson.

Disclosure of Interest: The authors report no conflict of interest.

Word Count: 9772 (including references)


mailto:iob@hi.is

FIDELITY IN STUTTERING INTERVENTION

Abstract
This paper evaluates the relation between fidelity of implementation (FOI) and children’s
outcomes in a study using the stuttering intervention for older children (STOC). Seven
children aged 9-13 years received STOC, which consisted of parent- and child-managed
sessions. Sessions were analysed for speech outcome measurements and four FOI
components. Higher dosage was associated with less stuttering, talking more and lower
severity ratings. Higher adherence was associated with less stuttering, more natural speech,
and lower severity rating. FOI scores were higher for the children who finished STOC
compared to children who did not. FOI contributes to understanding variation in outcomes.

Keywords: Fidelity, intervention, stuttering.



FIDELITY IN STUTTERING INTERVENTION

1.0 Introduction

The quest towards understanding not only if'an intervention is effective but why it
proves effective is a subject that evidence-based research has been focusing on more in recent
years. Over time, there has been evolution in guidelines governing recommendations for the
assessment and implementation of intervention fidelity in behavioural interventions, with the
introduction of diverse frameworks for considering fidelity being proposed [1,2,3,4,5]. This
construct, fidelity of implementation (FOI), can be defined as the measurement of whether
the intervention was implemented as described during an intervention [6]. Measurement of
FOI can simply be described as quantifying the gap between what was intended to happen
during the intervention to what actually was done during the intervention.

It can be argued that researchers assessing intervention outcomes have for the longest
time assumed that the interventions under study were executed competently, consistently, and
accurately [7]. However, among the numerous variables recognized to influence intervention
efficacy, FOI stands out as the most immediate and decisive factor [8]. The absence of
consistent reporting of FOI in empirical articles describing behavioural intervention
outcomes underscores a significant weakness that warrants attention in the field of
behavioural science [9]. This absence of reporting is especially noticeable in research on
interventions that take place in home settings [5,10]. The effectiveness and impact of an
intervention are diminished when the intervention is not implemented in the manner it was
originally designed and tested [11]. Failing to consider this aspect can greatly distort outcome
interpretations, resulting in either overestimating or underestimating the true efficacy of the
intervention. Without properly accounting for fidelity, researchers and clinicians are left with
an incomplete picture of the intervention's overall impact. This may be one of the reasons
why interventions that have well established effects in research settings have been shown to

have diluted effects when delivered in real world settings [12]. Partnerships between speech-
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language pathologists (SLPs) and educators facilitate the development and application of
strategies that enhance fluency in both academic tasks and social interactions in the school
setting. By thoroughly analysing the child's speech patterns, environmental factors, and social
dynamics, therapists can design targeted intervention plans to address the unique needs and
challenges faced by each child [13,14,15]. Empathizing the importance of balancing
protocols with clinical judgment and personalized care, rather than advocating for a one-size-
fits-all approach.

Recent attention to FOI has meant that researchers’ understanding of FOI is
increasing and that it extends beyond simply reporting whether the correct dosage of
intervention was received by participants, with new studies highlighting that FOI is more
complex and multidimensional than previously considered [16].

Generally, FOI is defined as the level to which an intervention is implemented as
planned [1,6,16,17,18,19]. The ability to interpret the effectiveness of interventions becomes
higher when adequate fidelity measurements in research of interventions are made [20,21].
The essence of FOI is to methodologically measure the accuracy and consistency of
implementations of interventions [2]. A core element to interpreting intervention
effectiveness is to be able to evaluate and measure if the intervention described was carried
out according to the research plan [6]. It is, therefore, important to consider both intended
fidelity (as laid out in the research protocol) and achieved fidelity (as measured in the
research conducted) [10,16,20]. Due to many different factors, the achieved fidelity is
generally lower than the intended fidelity, and the fluctuation of how much the achieved
fidelity varies from the intended fidelity can influence the intervention outcome [7,10]. The
achieved fidelity can also vary greatly between participants within the same study. High FOI
is linked to more robust and easily interpretable intervention outcomes, instilling greater

confidence in delineating the underlying mechanism of change [22]). Incorrect conclusions
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can be drawn about effects, benefits, and comparisons in intervention studies when FOI is
low, not considered, and/or not clearly reported [16,23].

A large range of aspects of fidelity have been used to measure FOI in previous
research [7]. However, a unified definition of what FOI entails can be captured in four
components: dosage, adherence, quality, and responsiveness. Dosage has been defined as the
amount of intervention delivered, duration of each intervention session and the duration of
the course of intervention [2,5,6,17,18,20,24]. Adherence has been defined as the extent to
which all specified components of the intervention were accurately delivered, often measured
by using independent observers, checklists, and automatic recording devices [2,5,6,17,18,20,
25]. Quality of intervention delivery encompasses the skill with which the intervention was
delivered, the level of engagement in the intervention, and intervention protocols awareness
[25,26,27]. Responsiveness of the participant to the intervention also considers the
participant’s engagement and participation and evaluating participant satisfaction by checklist
or direct observation [2,3,5,17,18,24]. Together, these fidelity components function as
adaptable guidelines applicable to a range of behavioural interventions.

1.1 The Importance of FOI in Intervention Research for Children Who Stutter (CWS)

Effective interventions to reduce stuttering are beneficial to CWS not only to support
clear communication but to mitigate negative effects such as a heightened risk of social
anxiety and depression [28]. While studies have shown the effectiveness of various
therapeutic approaches for CWS [29,30], there can be many factors resulting in diminishing
stuttering in CWS that are independent of the effect of an intervention. It has been
documented that the recovery rate for CWS varies greatly across studies [31] and the high
rate of spontaneous recovery of CWS is an example of one factor that makes determining
whether an intervention was effective very complicated [32]. If many CWS experience

spontaneous recovery in a study this might give a non-effective intervention a strong positive
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effect [33]. Conversely, an effective intervention may show a very small effect if few CWS
within the sample spontaneously recover [33]. As various factors can contribute to a
reduction in stuttering among CWS, such as spontaneous recovery, irrespective of the
intervention, clinicians may find their confidence in the outcomes easily challenged [33]. As
these factors aren’t within the researcher’s control, ensuring a clear and explicit measurement
of FOI is crucial and enhances the comparability of outcomes across studies, thereby
strengthen confidence in study findings.

To date, FOI measurements have not been systematically collected and reported in
interventions for CWS [10], let alone been used to explicitly support the interpretation of
intervention outcome effects. A review of 36 intervention studies that included a parent-
implemented component for CWS (in addition to sessions implemented in a clinical setting)
examined how information on FOI was presented in these studies, with reporting classified as
evidence/direct measurement, based on a report, unclear, or not reported [10]. When
considering if studies provided evidence that fidelity was examined for the parent-
implemented sessions, evidence was only available in 19.4% of studies for dosage, 5.6% of
studies for adherence, 8.3% of studies for quality, and responsiveness was never reported.

Results of the above review [10] of parent-implemented intervention for CWS
showed that without the knowledge of how these interventions were implemented it is
difficult to establish if an intervention was the cause of recovery or if other factors were at
play, such as spontaneous recovery. A second challenge in research for CWS is the
intervention is primarily conducted by the parents of the CWS in home-based sessions.
Suggesting the fact that intervention is not being delivered by trained professionals, such as a
speech-language pathologist (SLP) makes comprehensive measurement of fidelity even more
important [10]. This is because measurement of only dosage will not capture differences in

the adherence, quality, and responsiveness of delivery that may result from parents delivering
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intervention differently to how a professional would. None of the 36 studies
examined/reported on all four FOI components for both clinical and home interventions.
1.2 The Current Study

Stuttering Treatment for Older Children (STOC) is a home-based intervention in
which the child and the parent hold responsibility for identifying stuttering events [34]. The
details of STOC and the pilot study are fully described in [34], with information relevant to
the current study summarised here. STOC, like the Lidcombe Program [35] is built on the
principles of Response Contingent Time Out (RCTO) which utilises contingency
management to support fluent speech rather than altering speech patterns [14]. Intervention
sessions were conducted twice a day. In the morning session the parent was responsible for
identifying stuttered speech and prompting the child to pause speaking for 2—-3 seconds. In
the afternoon session the child was responsible for self-identifying stutters and pausing from
speaking for 2-3 seconds. Sessions lasted 10 minutes each and were video recorded. In
contrast to other RCTO approaches, STOC uses a performance-contingent maintenance
schedule in which the frequency of intervention sessions is increased or decreased based on
the occurrence or absence of stuttering events.

The purpose of the present study is to investigate FOI measures in detail using data
from the STOC pilot study and to examine relations between FOI and children’s outcomes.
The study presents detailed FOI measures (dosage, adherence, quality, and responsiveness),
the rationale for which are explained in detail in [10]. The FOI components in this study are
defined as follows; dosage, referred to how often the intervention sessions were conducted;
adherence was evaluated based on how precisely the intervention was delivered; quality was
evaluated based on how well the intervention was delivered; and responsiveness was a
judgement of how well the participants engaged in the intervention [2,5,6,10,17,18,20,24].

Few studies have used these FOI measurements in combination and with the purpose of
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examining variation in outcome measurements in general [5,25], but especially in
intervention research related to CWS [10].

This paper aims to examine the relation between the FOI measures and children’s
outcomes using data from the STOC intervention study for CWS. The following research
questions are addressed:

1. What is the relation between each FOI measurement (dosage, adherence, quality, and
responsiveness) and each outcome measurement (%SS, SPM, naturalness, and severity)
for children participating in the STOC pilot study?

2. Do differences exist in the FOI measurements between participants who completed the
STOC intervention program and those who did not?

2.0 Method
2.1 Participants

Children were recruited to the study through the referral of a SLP or a special
educational teacher — seven male children aged 9 to 13 years (M = 11,5, SD = 1;7). The
criteria for inclusion of children in the STOC pilot study were as follows: (a) the child
produced at least 3%SS in clinical settings either in oral reading or conversational speaking
tasks; (b) the parents and the child were concerned about the child’s stuttering; and (c) the
parents and the child were willing to participate in the study. Exclusion criteria were the
presence of a severe developmental language disorder and/or a developmental delay. The
onset of the stuttering reported by the parents ranged from 2 to 10 years of age (M = 4,5, SD
= 2;8). Participants’ characteristics are presented in Table 1. Further detailed information
about the participants is available in the report of STOC pilot study outcomes [34].

(Insert Table 1 here)
2.2 Procedure

2.2.1 STOC Intervention



FIDELITY IN STUTTERING INTERVENTION

Ethical approval was obtained from [blinded for review]. Both the parents and the
children were trained to deliver the STOC intervention in a clinical setting before the start of
the intervention period. Each intervention session lasted 10-minutes and was video-recorded
using an iPod Touch via a custom-designed app. Videos were delivered to researchers for
feedback after each intervention session was completed. Each session occurred twice daily,
one in the morning and one in the afternoon. Parents managed the delivery of RCTO in the
morning intervention sessions, prompting the child to pause from speaking when they
identified a stuttering event. Following this, the child was required to pause in their speaking
for 2-3 seconds. Children self-delivered RCTO in the afternoon sessions and were required to
pause from speaking for 2-3 seconds each time they identified a stuttering event in their own
speech. Parents received feedback after each session from a research SLP via email if
difficulty with the implementation was observed or the recording quality was not adequate.
The frequency of intervention sessions was dependent on participant performance during
sessions, with sessions decreasing in frequency as children became more fluent, and vice
versa. Of the seven participants, four were defined as having completed the intervention. The
definition of completion was having completed the STOC period as well as the follow up
period with complete data. The three participants who were defined as not having completed
the intervention did not meet the performance-contingent criteria of the study and did not
complete the second intervention phase. The full STOC protocol is available in [34].

2.2.2 Fidelity of Intervention (FOI) Measurements

FOI along four parameters was examined for both parent- and child-delivered STOC
sessions. The parameters examined were dosage, adherence, quality, and responsiveness
using the following definitions and procedures. To calculate dosage a record was kept of each
day on which intervention sessions should have been delivered and every intervention session

for which a video was delivered. Dosage was evaluated by comparing the proportion of
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planned/required sessions to the number of sessions that were actually delivered. Adherence
was evaluated based on how accurately the intervention was implemented according to
procedure outlined in the study protocol and taught to the parents and children. A sample of
three minutes of consecutive speech was analysed from the recording of each session. This
sample was taken to account for the fact that the conversations within session were constantly
ongoing and ensured that consistency of the measurement context across both sessions for the
same participant and across participants.

Adherence was evaluated by an SLP who counted (a) the accuracy of the parent
asking the child to pause when a stuttering event occurred in parent-managed sessions, (b) the
accuracy of the child pausing his speech when a stuttering event occurred in child-managed
sessions, and (c) the number of stuttering events in the three-minute sample from each
session. Adherence was calculated for parent managed sessions by dividing the number of
said stops by the number of stuttering events evaluated by the SLP. For child managed
sessions the number of observed pauses was divided by the number stuttering events
evaluated by the SLP.

Quality was evaluated based on a judgement of whether the intervention was
implemented with adequate skill. A single rating of quality was given to each intervention
session based on the entire 10-minute video for each session. Quality was operationalised as a
rating of the flow of conversation on a four-point ordinal scale: 1 = the conversation is
flowing, and the child responds with full-length answers; 2 = the conversation is mostly
flowing but with some exceptions; 3 = the conversation is mostly forced with some
exceptions (e.g., the child may only be replying with single words or short phrases); and 4 =
the child is not taking part in the conversation (mostly yes and no answers). Quality ratings
were made by trained judges who were graduate SLP students after the completion of the

STOC study.
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Responsiveness was coded by rating the observed happiness of the child’s
participation in the intervention session on a three-point ordinal scale: 1 = very
happy/conversation good; 2 = mildly happy/conversation fine; and 3 = not happy to
participate in the session/conversation (see Appendix). The responsiveness of the child in
each intervention was coded by trained judges who were graduate SLP students after the
completion of the STOC study. In accordance with the STOC study protocol [34] all
recordings were scored for FOI except when the schedule changed from every day to every
other day, in which case recordings were scored for every third recording.

2.3 Outcome Measurements

To evaluate the effect of the intervention and to control for variability in speech
performance, before, during, and after intervention, monthly video recordings were collected.
The Stuttering Measurement System program [36] was used to calculate all outcome
measurements (%SS, SPM, naturalness, and severity). Measurements were completed by
seven judges, two of which were qualified SLP and five of which were trained SLP students.
Each judge got 15-20-hour training in accurately measuring stuttering through the program.
The collection of outcome measurements was from May 2014 to June 2017. In total 653
monthly recordings were collected from the participants, almost 80 hours of recordings.
Evaluation of %SS was done by dividing the number of stuttering occurrences by the number
of syllables spoken. SPM was measured by counting the number of syllables spoken divided
by three, which was the number of minutes of the speech considered from the session.
Naturalness was evaluated by a 9-point ordinal scale (1 = highly natural sounding, 9 = highly
unnatural sounding) [37]. Similarly, severity was evaluated using an 11-point ordinal scale (0
= no stuttering, 10 = severe stuttering) described in [38].

2.4 Reliability
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Reliability was examined for data related to outcome measures by three SLP graduate
students who were not involved in the original scoring. All were trained using the stuttering
measurement system for 15-20 hours. They independently measured %SS and SPM and
made naturalness and severity ratings for 116 (7.5%) of the 1551 (Range = 148-350, M =
222, SD = 81) intervention sessions. Reliability was calculated with intraclass correlation
coefficients which were high, .92 for %SS, .87 for SPM, .78 for naturalness and for severity.
Reliability of fidelity measurements was also calculated. As dosage was measured by
comparing how many intervention sessions occurred compared to how many should have
occurred, the first author recalculated both values for each child and found these were 100%
accurate. For adherence, two judges independently rated 1471 (100%) recordings, with
differences discussed until consensus was reached. For quality and responsiveness 1409
(95.8%) recordings were rated by two independent judges. The first author rated 161 (10.4%)
of the recordings, including an equal number from each judge to evaluate the interrater
reliability. Point-by-point reliability was 95.3%.

2.5 Data Analysis

Data analysis was conducted in Excel and Statistical Package for the Social Sciences
(SPSS). When the recording of an intervention session was not received by the researchers,
for whatever reason, it was treated as if the intervention session had not occurred (i.e., no
dose for that day). This was applied regardless of whether the parent said that the intervention
had occurred or not. No corrections for missing data were made in analyses. While ratings of
stuttering outcomes and adherence were made close to the time that recordings were received
by researchers, ratings for quality and responsiveness were made several years after the
recordings were collected. During this time some of these recordings had become unusable,
for example several files were corrupted and not usable. Consequently 4.2% recordings were

missing from analysis for quality and responsiveness. To answer research question one,
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Pearson Product-Moment correlations were performed between each FOI variable (dosage,
adherence, quality, responsiveness) and each outcome measurement (%SS, SPM, naturalness,
severity). In cases where correlation was based on repeated measures within subjects yielding
autocorrelation, the coefficients were corrected employing multiple regression [39].
Correlation strength was interpreted as .0—.3 weak, .3—.7 moderate and .7—1.0 strong [40].
Significance was set at p <.05 for two tail comparison, however, as the number of correlation
coefficients was quite high, procedure of controlling false discovery rate (FDR) was
employed [41]. To answer research question two, analysis of mean differences employing
confident intervals (CI) was conducted.
3. Results
3.1 Description of Fidelity

The results for the fidelity of intervention (FOI) measurements are presented in Table
2. Overall mean dosage across parent- and child-managed sessions was 83.2% (not in the
table) (Range = 58.5-97.7%), with 1551 intervention sessions delivered. There was some
variation in the dosage achieved between the parent-managed (M = 85.9%) and the child-
managed (M = 80.5%) intervention sessions. The overall mean adherence across parent- and
child-managed sessions was 58.8% (not in the table) (Range = 12.8-80.9%). There was some
variation in the adherence between the parent-managed (M = 64.6%) and the child-managed
(M = 53.1%) intervention sessions. The overall mean quality across parent- and child-
managed sessions (1 being good quality and 4 being poor) of the intervention delivery was
1.7 (not in the table) (Range = 1.0-2.2). There was little variation between the parent-
managed (M = 1.7) and the child-managed (M = 1.6) intervention sessions. For
responsiveness (1 being a good conversation and 3 being a poor) the overall mean across

parent- and child-managed sessions was 1.1 (not in the table) (Range = 1.0—1.4). There was



FIDELITY IN STUTTERING INTERVENTION

no variation between the parent-managed (M = 1.1) and the child-managed (M = 1.1)
intervention sessions.

(Insert Table 2 here)
3.2 FOI and Outcome Measures

Pearson Product-Moment correlation coefficients were calculated to evaluate the
impact of each FOI on each outcome measure. No significant coefficient was found between
dosage and any outcome measure (see Table 3). However, 7 of the 12 comparisons were of
moderate strength (> .29), but low N resulted in none being significant. Negative correlations
were identified with %SS, indicating that higher dosage was associated with less stuttering
and positive correlations were identified with SPM, meaning that higher dosage was
associated with talking more. For naturalness and severity, negative correlation indicated that
speech was more natural, and stuttering was less severe. All correlation coefficients between
dosage and severity were moderately strong, whereas all coefficients with naturalness were
practically zero. In child-managed intervention sessions, %SS, SPM, and severity were all
moderately correlated.

(Insert Table 3 here)

In Table 4 correlation coefficients between adherence to the intervention and the four
outcome measures are displayed for both parent- and child-managed intervention sessions. Of
the parent-managed sessions, 17 of the 28 correlation coefficients for the participants
separately were significant and 16 of the 28 for child-managed sessions. Most coefficients
were weak, with only 11 of the 28 coefficients being of moderate strength for parent-
managed sessions and 12 of the 28 coefficients for child-managed sessions and one was
strong. Negative coefficients were identified with %SS, indicating that higher adherence was
associated with less stuttering and negative coefficients were identified with SPM, indicating

that higher adherence was associated with less speech, although only two coefficients were
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significant. For naturalness and severity, negative coefficients indicated that speech was more
natural with more adherence, and stuttering was less severe. Most correlation coefficients
between adherence and %SS were moderately strong whereas most coefficients between
adherence and SPM were weak, in both parent- and child-managed intervention sessions. In
child-managed intervention sessions three of the correlation coefficients between adherence
and naturalness were of moderate strength and one showed strong correlation.

(Insert Table 4 here)

In Table 5 one can see correlation coefficients for both parent- and child-managed
intervention sessions between quality, as a rating of the flow of conversation, and the four
outcome measurements. Of the parent-managed sessions, 15 of the 28 correlation coefficients
for the participants separately were significant and 9 of the 28 for child-managed sessions.
Most of the correlations were weak with 8 of the 28 coefficients being of moderate strength,
and one of strong coefficient for the parent-managed sessions and 8 of the 28 coefficients
were of moderate strength for the child-managed sessions. Negative correlations were
identified with %SS indicating that higher quality was associated with less stuttering,
however, significant only in 3 cases of 14, and negative correlations were identified with
SPM, indicating that higher quality was associated with talking more with most coefficients
significant. For naturalness and severity, negative correlations indicated that the flow of the
conversation was related to more natural sounding or less severe stuttering with 10 out of 28
coefficients significant.

Most correlation coefficients between quality and SPM were moderately strong (8 out
of 14) and one strong, whereas most correlations between quality and %SS were weak (9 out
of 14). Most correlation coefficients between quality and naturalness were weak (8 of 14), as
well as between quality and severity (9 out of 14).

(Insert Table 5 here)
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Table 6 displays correlation coefficients for responsiveness of the child in
conversation to the four outcome measurements for both parent- and child-managed
intervention sessions. Of the parent-managed sessions, 11 of the 28 coefficients for the
participants separately were significant and only 6 of the 28 for child-managed sessions.
Most coefficients were weak with only 3 of the 28 coefficients being of moderate strength for
parent-managed sessions and 1 of the 28 coefficients were of moderate strength for child-
managed sessions. Three significant negative correlation coefficients between responsiveness
and %SS were identified, indicating that higher responsiveness was associated with less
stuttering in these cases. Significant negative coefficients were also identified with SPM in
half of the cases, indicating that higher responsiveness was associated with talking more. For
naturalness and severity, both positive negative correlation coefficients were identified,
depending on the participant. A positive relation means that high responsiveness, i.e. happy
and good conversation, goes with more natural sounding speech and less severity of
stuttering. The coefficients were all weak except for one and about half of them were .10 or
lower, indicating that responsiveness was not related with naturalness and severity for most
participants.

(Insert Table 6 here)
3.3 FOI and Intervention Completion

Fidelity measures were compared between the four children who completed the
STOC intervention (P1, P3, P4, P5) and the three children who did not complete the
intervention (P2, P6, P7). The dosage was higher for participants who completed the
intervention, both in parent-managed (M = 92.7%) and child-managed (M = 87.6%)
intervention sessions, compared to the group that did not complete the intervention (see Table
7). Parent-managed intervention sessions for the group that completed the intervention had

the highest dosage overall. The overall dosage for the group that did complete the
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intervention was higher (M = 90.2%) than the group that did not complete the intervention (M
=173.9%) (not in the Table 7).
(Insert Table 7 here)

To evaluate differences in adherence, responsiveness, and quality for these two
groups, analysis of mean differences employing ClIs was conducted (see Table 8). For
participants who completed the intervention, the adherence was higher, both for parent-
managed (M = 74.0%) and child-managed (M = 66.8%) intervention sessions, than the group
that did not complete the intervention (56.2% and 41.7% respectively). The lack of overlap in
the CIs indicated that this difference between those who completed and did not complete is
unlikely to be coincidental. For participants who completed the intervention, the quality had a
better score, both for parent-managed (M = 1.46) and child-managed (M = 1.38) intervention
sessions, than the group that did not complete the intervention (1.87 and 1.75 respectively).
The lack of overlap in the Cls indicated that this difference between those who completed
and did not complete is also unlikely to be coincidental. In regard to responsiveness, an
almost complete overlap in the Cls indicates no difference between the groups, i.e, no
significant difference between the two groups.

(Insert Table 8 here)

Discussion
In this study, we have assessed the relation between four FOI measurements (dosage,
adherence, quality, and responsiveness) and four outcome measurements (%SS, SPM,
naturalness, and severity) in a pilot study of an intervention for CWS. The findings suggest
that among the four FOI components, dosage and adherence exert the most influence on
reducing stuttering frequency as well as contributing to less severe stuttering. Increased
adherence correlated with reduced stuttering, suggesting that effective utilization of the

intervention led to decreased stuttering frequency. However, adherence did not appear to
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increase the overall amount of speech produced by the children. Better quality and
responsiveness neither reduced stuttering frequency nor established more naturalness and less
severity, it did, however, enhance the flow of parent-child conversations. Dosage and
adherence were higher in the parent-managed intervention sessions in comparison to the
child-managed sessions. When comparing the FOI measures for participants who completed
the intervention and who did not complete interesting patterns were observed. FOI
measurements were always better for the participants who completed the intervention
compared to those who did not, suggesting that the intervention is more effective when the
protocols of the intervention design are met. Using the OASES-S evaluation tool [42], results
indicated that the four participants who successfully completed the intervention demonstrated
notable enhancements in their fluency and overall quality of life [34].

The results of this study add to the literature on fidelity implementation and the
importance of establishing measurements of FOI in intervention studies [17,25,43,44].
Results from the present study show that dosage plays a big role for decreased stuttering,
increased speech and less severity, while dosage does not show a significant correlation with
the outcomes due to the low sample size, it exhibits a moderate correlation in 7 out of 12
cases. This result is not surprising as dosage has long been considered an important aspect of
FOI across interventions for diverse purposes (Drug abuse prevention: [18]; Early
communication intervention: [5]; Psychotherapy: [25]; Preventive interventions: [17]. Most
research on stuttering report on dosage in some form [10]. Results from studies on parent
verbal contingencies interventions, such as the Lidcombe Program [45], indicate a link
between correct usage of intervention and decreased stuttering severity, in home-based
settings. In a study on syllable-timed speech there was reporting of reduction in beyond-clinic
stuttering, associated with correct introduction of intervention [46]. This relation between

adherence and decrease stuttering severity is also seen in the results of the present study.
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However, unlike the present study, previous studies of interventions for CWS fail to evaluate
how correct intervention effects outcomes [10].

Higher levels of quality and responsiveness enhance the flow of parent-child
conversations, fostering engagement and encouraged positive participation. In the present
study, quality was a measurement of how well the conversation was flowing, as without a
conversation there can be no intervention. When studies of CWS report data on the quality of
intervention, this is often not done in a systematic way. For example, a study may state that
parents reported that some instructions of the procedure were difficult to follow, without
explanation on what in the instructions was hard to follow, how or if this was corrected and
how this might have affected the results. However, even when quality as FOI is considered in
any form, studies do not link these data directly to outcomes [47,48]. For example, [48]
reported that parents did not provide sufficient structure in the speaking session with the
child, interrupted the child when speaking, and in some cases prevented the child from
speaking when they felt it was their turn to speak. While [48], among others, have reported
on quality in intervention as an incidental and anecdotal sidenote, this pilot of the STOC
intervention measured quality systematically and examined the impact of quality on
outcomes. Similarly, reports of responsiveness as an aspect of FOI are severely lacking in
stuttering intervention research, both for clinical settings and at home. Where this has been
addressed in prior research, as by [49], this was through parent and/or child completed
questionnaires, asking about perceived changes in stuttering and the acceptability of the
intervention. However, in contrast to the present study, these measurements were not used to
evaluate how the intervention was being administered or to analyse the impact of
responsiveness on outcomes.

In order to participate in the STOC intervention pilot study, each parent-child dyad

needed to spend at least 20 minutes daily in a one-to-one conversation. Research on work-
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family balance [50], show that time spent with family is important but often a challenge with
the demands of modern lifestyles. The amount of time the intervention required each day may
have presented some challenges for participants, but also created a space in which not only
intervention was occurring, by child-parent relationships could be fostered. This positive
experience may render the experience of intervention as painless and enjoyable, potentially
motivating both parties. In a study utilising the Lidcombe program in early intervention, it
was noted that mothers often struggled to incorporate the intervention sessions into their
schedules and occasionally forgot to conduct sessions [51]. Similarly, it was reported that
parents said that they had difficulties meeting the research requirements, but they were
required to attend weekly clinic visits, provide research data weekly as well as they could not
take breaks from the treatment, due to other day-to-day life responsibilities, such as the
presence of younger children [45]. In the present study, factors such as this might have
contributed to the high proportion of participants who did not complete the intervention.
Recommendations for Researchers

Neglecting to assess FOI in intervention research may result in an inaccurate link
between intervention and outcome, jeopardizing the accuracy and generalizability of
findings. In the absence of FOI data, researchers might erroneously deem an intervention
ineffective when in fact the intervention’s true efficacy could be substantial if it had been
executed as originally intended [16]. Potentially, it could also provide evidence indicating
that a reduced level of intervention is satisfactory.

Enhanced FOI data can offer deeper insight into the outcome measures influenced by
intervention as the assumed contribution of the intervention may not align with its actual
impact. A positive association between verbal contingencies and treatment progress is what is
expected in the Lidcombe Program, yet results suggest that this might not be the case as

findings reported that more verbal contingencies for stuttering was associated with a longer
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time to complete treatment [48]. Findings such as these raise questions about other published
studies, especially in regards to the effectiveness of an intervention and what components of
the intervention are vital to its success. Thus, it is evident that collection of FOI data at all
stages of intervention research is imperative for a comprehensive evaluation of results, but
this is also challenging for researchers. Some studies [52] suggest that better treatment
outcomes are not necessarily related to strict implementation protocols, but FOI
measurements can highlight the essential components of effective interventions, avoiding
unnecessary steps that do not contribute to therapeutic success. Firstly, a lack of clarity over
how FOI should be measured can impede researchers’ measurement of FOI. There are large
inconsistencies in definitions, measurements and analyses across fields [53], although
consensus is gradually developing towards agreement on the core components of FOI
[7,17,25,43,44,54,55]. Secondly, experts in FOI articulate the importance of research design,
implementation protocols and output measures that consider FOI with relative clarity and
consistency. However, there is a lack of agreement regarding how FOI can best be monitored
and measured, which is essential to assessing the closeness between intended and achieved
fidelity [5,10,25]. The results of the present study show that dosage and adherence were the
FOI components that had the most effect on outcomes, which are the same components that
have been most often reported in prior studies of parent-implemented interventions for
stuttering, although not linked to the outcomes of these studies [10]. The present study also
found that quality and responsiveness added little to explanations of variance in outcomes,
which may be attributed to these constructs not being operationalised well in this study, the
measurements used of quality and responsiveness not adequately capturing these constructs,
or a lack of effect of these constructs on outcomes. Finally, it has been noted that researchers
face logistical challenges in examining FOI in their research [56]. Some of the obstacles they

raised included resource constraints, difficulties in designing and analysing measures, and
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challenges in training clinicians to fulfil these requirements. While the challenges that
researchers face cannot be ignored, if efforts are not taken to measure and maximize FOI,
study findings will lack validity and reliability [16] and could constitute waste of precious
resources, such as research funding and the time of both participants and researchers. Fidelity
measurements are, therefore, a highly important aspect to evaluate the outcome of
intervention studies. Potential avenues for future research on FOI, that would better inform
studies of interventions for CWS encompass a thorough examination of current fidelity
frameworks and reporting guidelines for behavioural interventions, as well as guidance on
optimal strategies for integrating fidelity data in intervention outcome research. We also
propose that future research should explore the interplay between FOI and therapist
flexibility, investigating how adherence to key components can coexist with personalized
treatment strategies. This balanced approach may offer a more comprehensive understanding
of the factors driving successful therapeutic outcomes, ultimately enhancing the quality of
care provided to clients.
Recommendations for SLP’s

Clinicians need to carefully examine the measurement and reporting of FOI when
reading research and deciding if research evidence supporting an intervention is sufficient to
inform their evidence base for practice. Thorough reporting of FOI in published research also
provides clinicians clear information on what parameters are crucial for implementing the
intervention effectively to obtain the desired outcome. Then, clinicians would be able to
implement the intervention as it has been found to be effective within their clinical practice.
This also helps clinicians to engage in evidence-based discussion about intervention options
with CWS and their families as clinicians can present the possible outcomes and
implementation difficulties of different intervention [51] and support parents in making

informed decisions about intervention options.
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Understanding the strength of associations between specific FOI components and
outcomes offers guidance on prioritizing elements during the implementation of
interventions. For instance, if dosage and adherence emerge as key factor for child outcomes
while responsiveness does not, practitioners may emphasize collaborating with families to
enhance both the frequency and intervention accuracy of their interventions with their
children. Clinicians need to monitor the FOI of intervention with each child/family to ensure
that the intervention is being implemented with fidelity, supporting the child/family to
achieve the required FOI, and monitoring if the expected outcomes are being achieved given
the level of FOI that is present. If FOI is good but outcomes are not achieved, this provides
evidence that this intervention may not be effective for this child and an alternative approach
should be trialled. Without this FOI data, a clinician cannot know whether the approach is not
working because it is inappropriate for that child or if it is because it has not been
administered in the way it needs to be in order to be effective. Implementing interventions in
clinical and home-based settings that lack fidelity also constitute a waste of resources, which
includes the time of the clinician and child/family as well as public and/or private funding for
clinical services. Clinicians often manage large caseloads, operating under constraints of
limited time and resources. When interventions yield suboptimal results due to poor
fidelity—whether from inconsistent protocol adherence or poorly executed home practices—
clinicians are forced to invest additional time without seeing proportional progress in the
child’s development. This not only hampers the clinician’s capacity to assist other patients
but also adds undue pressure to their workload by having to address issues that higher fidelity
could mitigate.

Limitations of This Study
This study has a number of limitations. First and foremost is the small sample size.

Only seven children were eligible to participate, and only four of these participants
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completed the intervention. With a larger sample, it would have been possible to evaluate
with more certainty differences between the group that completed and those that did not
complete the intervention. This small sample might not correctly represent a broader group of
CWS and restrict the ability to generalize findings to a broader population. The high rate of
children who failed to complete the intervention can make it challenging to establish a clear
cause-and-effect relationship, as the lack of completion may be influenced by various
confounding factors. A larger sample of CWS might also give greater clarity to the relation
between each FOI component and each outcome.

A second limitation comes from the interaction between the FOI components
adherence and quality. Parents reported during the study that they were hesitant to say “stop”
during a conversation when their child had started to speak more fluently or when subtle
stuttering events occurred. Parents reported that they were happy that their child’s speech was
becoming more fluent and natural and that they did not want to discourage the child by
identifying the stuttering event. Thus, as quality increased, because the quality of the
interaction in the intervention was improving as the child was speaking more, adherence
would decrease as parents were not identifying all stuttering events. This interaction could
impact the interpretation of results of the relation of these FOI measures to outcome
measures. Third, when the stuttering events became less severe, the parents had difficulties
recognizing more subtle stuttering events, which decreased adherence. Not identifying these
subtle stuttering events decreases adherence while the severity of the stutter also decreases.
This would lead to a reduction in the strength of correlations between adherence and outcome
measure, making interpretation of the relation between adherence and outcomes difficult.

Fourth, the subjective nature of quality and responsiveness measurements presented
challenges, and it was noticed that their evaluation appeared closely aligned in some cases.

Quality is a measurement on the flow of the conversation. It was clear in many of the
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intervention videos that holding a 10-minute conversation twice a day was not easy for either
parents or children. This was especially difficult as the interaction needed to go beyond
yes/no questioning and to a conversation that both parent and child were engaged in.
Responsiveness measured the engagement of the participations and could be affected by
intervention fatigue, as well as sometimes the children were not in the mood for a
conversation, regardless of the intervention.
Conclusion

Measuring implementation fidelity is important to help researchers understand the
extent to which participant outcomes can be attributed to the intervention itself rather than
variations in how it was implemented. The results of this study show that children who
completed STOC had higher ratings on FOI measurements than those who did not complete
the intervention. Dosage and adherence were associated with less stuttering, more
naturalness, and less severity, while quality and responsiveness were associated with the
child speaking more. The results show that when STOC was implemented as intended the
intervention was more effective.
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Appendix

Quality

Is the conversation “flowing”?
1. The conversation is flowing, and the child responds with a full-length answer.
2. The conversation is in most scenarios “flowing” with some exceptions.
3. The conversation is mostly forced with some exceptions (the child is often not
answering with full length answers)
4. The child is not taking part in the conversation (mostly yes and no answers)

Responsiveness

Is the child happy to take part in the intervention?
1. Very happy — conversation good
2. Mildly happy — conversation fine
3. Not happy to take part in the intervention/conversation.



Table 1
Participant Information

Participant Age of stuttering Age at start of %8S at SPM at Naturalness at Severity at Completed

onset (years) intervention (years; baseline baseline baseline? baseline intervention
months)®

P1 3 10;8 2.0 192.6 4.0 4.0 Yes

P2 10 13;0 6.3 157.7 6.0 6.0 No

P3 2 13;2 8.1 155.4 5.7 5.7 Yes

P4 3 10;6 17.7 82.6 9.0 9.0 Yes

P5 6 95 2.5 154.9 3.0 3.0 Yes

P6 3 10;4 2.3 135.5 3.0 4.0 No

P7 3 139 17.0 872 7.0 7.0 No

Note. %SS = proportion of stuttering; SPM = syllables per minute; ® Lower scores mean more natural speech; ® Lower scores mean less severe
stuttering.



Table 2

FOI Results for each Participant for Parent-and Child-Managed Intervention Sessions

Participant Dosage Dosggc Adherence Adhcxfcncc Quality Quallity Responsiveness Rcspongivcncss
Parent Child Parent Child Parent Child Parent Child
P1 89.4% 77.3% 75.8% 67.3% 2.1 22 12 1.2
P2 64.1% 58.5% 44.9% 32.6% 2.1 2.1 1.3 1.4
P3 95.5% 94.7% 75.3% 75.3% 1.2 1.1 12 1.1
P4 97.7% 96.5% 80.9% 65.0% 1.1 1.0 1.1 1.0
P5 88.0% 82.0% 57.0% 62.1% 1.7 1.7 1.0 1.1
P6 84.7% 77.0% 60.1% 12.8% 2.0 1.8 1.1 1.1
P7 81.9% 77.4% 58.0% 56.7% 1.7 1.6 1.1 1.1
Mean 85.9% 80.5% 64.6% 53.1% 1.7 1.6 1.1 1.1




Table 3
Correlation Between Dosage and Intervention Outcome Measurements

N Mean %SS Mean SPM Mean Naturalness Mean Severity
Total correlation 28 -30 31 -.01 -34
Parent correlation 14 =27 22 -.09 -37
Child correlation 14 -.35 45 .04 -.35

Note. Each participant has two measures, one for treatment 1 and one for treatment 2. Therefore, there are 14 observations for the 7 subjects for parent on one hand and 14 for
child on the other.
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Table 4
Correlation Between Adherence and Intervention Outcome Measurements

Parent managed intervention session

Participants N %SS SPM Naturalness Severity
P1 83 -.30% -.05 -.34% -43%
P2 88 -.34% -.13 -22% -.28%
P3 69 11 -11 -17 -17
P4 177 -.24% -.04 -.38% -.29%
P5 86 -40%* -.07 -.16 -A41*
P6 101 -29% -13 -.04 -27*
P7 160 -.53% .59% -.53% -.53%
All 764 -.45% 27* -.17* -51%

Child managed intervention sessions

Participants N %SS SPM Naturalness Severity
Pl 65 -.59% .09 -.70* -.67*
P2 79 -27* 22 -.06 -.16
P3 75 -A41* .09 -40%* -49*
P4 170 -25% -.09 -40* -27*
P5 79 -A43%* =11 -.15 -A41*
P6 88 -.03 -.05 -.02 -.15
P7 151 -.57* AT* -57* -57*
All 707 -.39% .30% -.24% -48%*

Note. *p < .05 adjusted with the FDR-controlling procedure [41]
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Table 5

Correlation Between Quality and Intervention Outcome Measurements

Parent-managed intervention sessions

Participants N %SS SPM Naturalness Severity
Pl 83 -32%% -24%* -34%x -28%*
P2 58 -21%* =31 -.02 - 2TH*
P3 69 -21%* -33%x -12 - 17
P4 176 -.07 - 16%* -22%% -20%*
P5 84 -.10 -.02 - 17* -13
P6 102 11 - 42k .08 15*
P7 160 .60%** - 76%* .60%* .60%*
All 732 39%* -.54%* S21%* 25%*
Child-managed intervention sessions

Participants N %SS SPM Naturalness Severity
Pl 65 -.07 - 42%* .07 -.04
P2 55 -.04 -.34%% .00 .03
P3 74 -.07 -.16 -.05 .02
P4 170 -.10 - 14%% - 17E - 15%*
P5 76 -.05 - ALE -20% -.04
P6 87 -.01 -.34%* -.05 .04
P7 150 A49%* -.56%* A9%* A49%*
All 677 A48%* -.54%* -21%* 24

Note. *p < .05 adjusted with the FDR-controlling procedure [41]
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Table 6

Correlation Between Responsiveness and Intervention Outcome Measurements

Parent managed intervention sessions

Participants N %SS SPM Naturalness Severity
Pl 83 -.04 -.09 -.08 -.10
P2 58 13 -23% 35k 15
P3 69 -13 - 45%* -11 -.14
P4 176 - 1% - 15%* -28%* -25%*
P5 84 -.03 -.02 -.07 -.03
P6 102 -13 23k .06 -.06
P7 160 20%* -A46%* 20%* 20%*
All 732 .02 -46%* -.02 -.03
Child managed intervention sessions

Participants N %SS SPM Naturalness Severity
Pl 65 -.04 -.15 .07 -.06
P2 55 -.08 -.09 =12 -17
P3 74 -.06 -12 -.06 -.03
P4 170 -.10 - 18%* - 19%* - 15%*
P5 76 .06 -36%* -11 .05
P6 87 -.14 -.02 -.05 -.09
P7 150 26%* - 19%* 26%* 26%*
All 677 .05 2% -.07 -.03

Note. *p < .05 adjusted with the FDR-controlling procedure [41]
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Table 7
Percentage Difference in Dosage for Children Based on Completion Status

Participant Dosage parent Dosage child

Children who completed STOC P1 89.4% 77.3%
P3 95.5% 94.7%

P4 97.7% 96.5%

P5 88.0% 82.0%

Mean 92.7% 87.6%

Children who did not completed STOC P2 64.1% 58.5%
P6 84.7% 77.0%

P7 81.9% 77.4%

Mean 76.9% 70.9%




FIDELITY IN STUTTERING INTERVENTION

Table 8
Mean, Standard Deviation, and CI Intervals for Adherence, Quality, and Responsiveness Based on Completion Status

Parent Child
N Mean (SD) CI N Mean (SD) ClI
[Lower, Upper] [Lower, Upper]

Adherence Completed 112 74.0 (38.0) £37 386 66.8 (41.5) 41
[70.1,77.7] [62.7,70.9]

Did not complete 322 56.2 (35.0) +38 293 41.7 (38.0) +4.3
[52.4, 60.0] [37.3,46.0]

Quality Completed 412 1.46 (0.68) =0.07 385 1.38 (0.66) +0.07
[1.40, 1.78] [1.32, 1.45]

Did not complete 321 1.87 (0.82) +0.09 292 1.75 (0.76) £0.09
[1.78, 1.96] [1.66, 1.84]

Responsiveness Completed 412 1.12 (0.34) +0.03 385 1.07 (0.29) +0.03
[1.09, 1.15] [1.04, 1.10]

Did not complete 321 1.13 (0.38) =0.04 292 1.12 (0.35) +0.04
[1.09,1.17] [1.08, 1.16]

Note. SD = standard deviation; CI = confidence intervals
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Tilgangur rannséknarinnar var ad bera saman ahrif beinnar og Obeinnar
ordafordakennslu hja bérnum med malproskardskun. Einkenni malproskardskunar er
slok feerniitungumalinu, baediimalskilningi og maltjaningu. Beina ordafordakennslan
folst 1 ad lesa sogubok og skoda hvort born leerdu ny ord med pvi ad ttskyra og vinna
sérstaklega med dkvedin markord sem komu fyrir 1 textanum. Vid 6beina kennslu
var sama bok lesin an pess ad staldra vid markordin eda utskyra pau. Patttakendur
voru tveir, badir 1 elsta argangi 1 leikskdla, og h6fdu nidurstodur malproskamaelinga
fyrir ihlutun synt slaka feerni, badi 1 malskilningi og maltjaningu. Kennslan £6r fram
i leikskola barnanna fjérum sinnum 1 viku, 1 sex vikur. Nidurstodur leiddu 1 [jos ad
gbdour arangur nadist med pann ordaforda sem kenndur var med beinni kennslu.
Ordafordi barnanna jokst hins vegar mun minna vid 6beina kennslu. St pekking
sem bornin hofdu tileinkad sér ad lokinni thlutun hélst ad nokkru leyti manudi eftir
ad ihlutun lauk. Mikilvagt er ad lesa fyrir leikskdlaborn og skapa adstadur par sem
markvisst er verid ad kenna ny ord. Jafnframt er naudsynlegt ad huga sérstaklega vel
ad bornum med slaka malfaerni og audvelda peim ad hlusta 4 sogu med pvi ad atskyra
ord jafnédum. DPessar nidurstodur gefa visbendingar um ad til ad auka ordaforda
barna vid sogulestur purfi ad utskyra ny ord sérstaklega. Foreldrar, kennarar og
talmeinafredingar geta ekki gert rad fyrir ad born tileinki sér ny ord med pvi ad
heyra pau lesin 1 s6gubdk og geti sér til um pydingu peirra Gt fra samhengi.

Efnisord: Bein og Obein ordafordakennsla, malproski, malproskardskun, lestur
sogubdka

Inngangur

Mailferni leikskblabarna er mjog breytileg, sum born eru leikin vid ad orda hugsun sina og
pekkja mikinn fjolda orda en 6nnur pekkja ferri ord og eiga erfidara med ad orda pad sem pau
eru ad hugsa. Talid er ad 9% nemenda séu med malproskaréskun (e. Developmental Language
Disorder, DLD) (Law, 2019). Milproskaroskun getur haft vidtak dhrif badi 4 nim og samskipti
(Paul, Norbury og Gosse, 2018) en rannsoknir hafa synt ad malferi barna vid fimm ara aldur
spair fyrir um arangur peirra i nimi sidar meir (Catts, Fey, Tomblin og Zhang, 2002; Jéhanna
T. Einarsdottir, Amalia Bjornsdéttir og Ingibjorg Simonardéttir, 2016). Pess vegna er brynt ad
veita bornum sem greinast med malproskaroskun videigandi adstod eins f1jott og haegt er og efla
malproska peirra leikskolabarna sem standa hollum feti. A lesa sogur fyrir born hefur verid talin
260 leid til ad auka ordaforda og efla malferni peirra (Paul o.f1., 2018). Markviss ordafordakennsla
med lestri sogubdka (e. storybook reading) hefur talsvert verid rannsokud erlendis en 1itid hér 4
landi. Adferdin byggist 4 ad vid lestur sogubodka eru valin dkvedin ord (hér eftir kollud markord)
sem bdrnin eru likleg til ad ciga erfitt med ad skilja og pau ord atskyrd sérstaklega. I pessari
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rannsékn verdur athugad hvort haegt sé ad auka ordatorda barna med malproskaréskun med pvi
ad lesa sogubdk og beita markvissri ordafordakennslu. Ordaniam barnanna var kannad, annars
vegar med pvi ad lesa sogu og utskyra og vinna sérstaklega med markordin samkvemt adferd
beinnar kennslu (e. explicit instruction), og hins vegar an pess ad atskyra markordin sérstaklega,
eda med Obeinni kennslu (e. implicit instruction).

Hvad er malproskaréskun?

Barn sem synir marktaekt slakari ferni 1 malproska en jafnaldrar geeti verid med malproskardskun.
Vid greiningu er studst vid nidurstédur melinga 4 formlegum malproskapréfum en einnig vid
oformlegar athuganir og mat sérfredinga (Law, 2019). Mélproskapro6f athuga badi skilning og
tjaningu tungumalsins og er peim skipt nidur 1 paetti sem varda innihald, form og notkun pess.
Merkingarfradi (e. semantics) tekur til innihalds tungumalsins, hljédkerfisfradi (e. phonology),
setningafradi (e. syntax) og ordhlutafredi (e. morphemics) sntia ad formi pess og ad lokum naer
mialnotkun (e. pragmatics) yfir notkun malsins (Paul o.fl., 2018). Barn med malproskardskun a
oft 1 erfidleikum med alla paetti tungumalsins pott toluverdur einstaklingsmunur og breytileiki sé
innan hépsins. Birtingarmynd réskunarinnar Iysir sér 1 ad barnid beitir ekki malfradireglum réte,
pad einfaldar setningar og ordafordinn er einsleitur. Malnotkun barna med malproskardskun birtist
i erfidleikum med ad halda sér vid umraduefni, ad skiptast 4 ad tala, ad segja fra a skipulegan hatt
og fylgja almennum reglum sem einstaklingar tileinka sér 1 samskiptum. Tvityngt eda fjoltyngt
barn getur einnig verid med malproskaréskun og kemur han pa fram 1 llum tungumalum sem
pad tileinkar sér.

Malproskaroskun hefur verid kollud ymsum nofnum, eins og seinn mélproski (e. language delay),
malhémlun (e. language impairment) eda sérteek malproskardskun (e. specific language disorder).
Arid 2016 vann alpjédlegur hopur, svokalladur CATALISE-hépur, ad pvi ad sammalast um
vidmid fyrir fravik 1 malproska. Patttakendur voru 57 sérfredingar tr tiu 6likum starfsstéttum,
svo sem talmeinafredingar, salfredingar, kennarar, leknar og einnig fulltraar ar fjolskyldum
barna sem voru med fravik 1 malproska. Hopurinn dkvad ad nota hugtakid malproskardskun (e.
DLD) ef fravik i milproska veru vegna 6pekktra orsaka. Hopurinn lagdi jafnframt til ad hugtakid
malroskun (e. language disorder) yrdi notad yfir fravik 1 mali sem fylgdu pekktri fotlun og pa
veri fjallad um malréskun tengda einhverfu eda malréskun tengda Downs-heilkenni (Bishop,
Snowling, Thompson og Greenhalgh, 2016, 2017). Akvardanir hopsins hafa haft viotek ahrif
4 alpjodlega umfjollun visindamanna og greiningu a malproskafravikum barna og unglinga.
Greiningarvidmid voru einf6ldud pannig ad ef barn greinist 4 eftir i mali pratt fyrir ad hafa
fengid vidhlitandi malorvun Gr umhverfinu er talid ad pad sé med malproskaroskun. Ekki purfa
ad liggja fyrir proskamalingar med greindarpréfum eins og adur var skilyrdi pegar um var ad
raeda sérteka malproskaroskun. Alpjédlegir hopar hafa jafnframt unnid ad pvi ad auka pekkingu
og vitund um malproskardskun, medal annars undir merkjum RADLD — Raising Awareness of
Developmental Language Disorders (RADLD, e.d.).

Ordafordi barna med malproskaréskun

Eitt megineinkenni mélproskaréskunar er slakur ordafordi. Ordafordi (e. vocabulary) er
skilgreindur sem sa fjoldi orda sem einstaklingur hefur 4 valdi sinu (Hiebert og Kamil, 2005).
Badi er att vid hversu morg ord einstaklingurinn pekkir, p.e. steerd ordafordans, og hversu vel
hann skilur hvert ord, eda dypt ordafordans (McGregor, Oleson, Bahnsen og Duft, 2013).

Born med malproskardskun eru oft sein til ad segja fyrsta ordid og pau eru lengur ad lera ny
ord en jafnaldrar peirra med demigerdan malproska (McGregor o.fl., 2013). Pau einskorda sig
vid algeng ord i tali og nota sjaldan fatid ord pritt fyrir ad pekkja pau (Nation og Snowling,
2004). Gera ma rad fyrir ad pau purfi ad heyra nytt ord a.m.k. tvisvar sinnum oftar en born med
demigerdan malproska adur en pau skilja ordid og nota upp a eigin spytur (Paul o.fl., 2018).
McGregor o.fl. (2013) fylgdust med breytingum 4 ordaforda 502 barna med malproskardskun.
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Pau voru préfud i 6drum, fjorda, attunda og tiunda bekk og athugad hversu moérg ord pau gitu
nefnt (steerd ordafordans) og hversu vel pau skilgreindu hvert ord (dypt ordafordans). Nidurstodur
bentu til pess ad born 4 skdlaaldri med malproskardskun hefdu almennt minni ordaforda en
jafnaldrar peirra med demigerdan malproska. Ordafordi patttakenda reyndist takmarkadur, bedi
hvad vardar stzrd og dypt og hélst munurinn alla skdlagénguna.

P hefur einnig verid synt fram 4 ad born med malproskardskun eiga 1 erfidleikum med margradni
orda og myndmal. Pau njota pess sidur ad lata lesa fyrir sig og med pvi missa pau af tekiferi til
ad lzera ny ord og tileinka sér malfradi og setningagerd sem kemur fram 1 ségubdkum (Paul o.f1.,

2018).

Degar talad er um ordaforda barna er 6hjakvamilegt ad minnast 4 lestur (e. reading) en bein tengsl
eru 4 milli ordaforda og lesskilnings (Paul o.fl., 2018). Born purfa ad skilja merkingu orda og
setninga sem pau lesa til a0 na samhengi og skilja textann. Laufer og Ravenhorst-Kalovski (2010)
syndu ad nemendur 1 framhaldsskéla pyrftu ad pekkja 98% orda 1 texta til ad geta skilid hann
og tileinkad sér an utanadkomandi adstodar. Fari pessi tala nidur i 95% burfa flestir nemendur
adstod, til deemis ordabok, til ad skilja textann.

AJ kenna eda lera ny ord

Ymsar leidir eru arangursrikar til ad auka ordaforda barna. Medalbarn lerir merkingu mérg
hundrud orda a ari, pott pad geti verid gridarlegur einstaklingsmunur a hvad born pekkja morg
ord. Ny ord lerast oft i samredum og 1 samskiptum vid adra (Rice, Buhr og Nemeth, 1990).
Born med slakan ordaforda vid upphaf skdlagdngu purfa ad baeta vid sig nokkur hundrud ordum
aukalega 4 ari til ad eiga moguleika 4 ad na jafndldrum sinum (Biemiller og Boote, 2006).

[ safngreiningu (e. meta-analysis) Marulis og Neuman (2010) skodudu peir 67 rannsoknir
4 ordafordakennslu ungra barna. I pessum rannséknum var algengast ad nota sdgulestur eda
hlidstaeda adferd sem nefnd er samradulestur (e. dialogic reading) til ad auka ordaforda barna og
ordanam barnanna borid saman med beinni kennslu annars vegar og 6beinni kennslu hins vegar.
Deirra nidurstada var ad bein kennsla, med pvi ad Gtskyra markord sérstaklega, veri arangursrik
leid til ad auka ordaforda barna. Pessi adferd var talin drangursrikari en 6bein kennsla par sem
reiknad var med ad born leerdu merkingu orda Gt fra samhengi. Einnig gafst vel ad blanda saman
beinni og 6beinni kennslu pannig a0 markordin voru fyrst lesin 1 samhengi og sidan ttskyrd
beint, rifjud upp og unnid med pau sérstaklega i verkefnum. Adrar rannsoknir hafa einnig
synt jakvad ahrif beinnar kennslu (Beach, Sanchez, Flynn og O’Connor, 2015; Biemiller og
Boote, 2006; McKeown og Beck, 2014). Hugmyndafradi beinnar kennslu kom fyrst fram a
sjonarsvidid 1 byrjun niunda aratugar 20. aldar. Fyrst var adferdin sérstaklega hugsud fyrir born
4 grunnskodlaaldri (Beck, Perfetti og McKeown, 1982; McKeown, Beck, Omanson og Perfetti,
1983; McKeown, Beck, Omanson og Pople, 1985) en 1 byrjun 21. aldar var adferdin adlogud ad
leikskolabornum (Beck og McKeown, 2007).

[ safngreiningu Marulis og Neuman (2010) var timalengd, timafjéldi og lengd hvers thlutunartima
einnig athugud. Ekki fékkst einhlit nidurstada um hvad veri arangursrikast enda fjolmargar
breytur sem komu vid ségu. Ahrifasterd (. effect size) voru til daemis meiri ef pjilfunin tok
styttri tima 1 vikum talid og ef timar voru fair. Pegar skodud var lengd hvers pjalfunartima kom
i [j6s a0 lengri timar voru ekki drangursrikari en styttri. Pjalfunartimi sem var styttri en 20
minutur, ad ligmarki 7 minatur, gaf ekki marktaekt verri nidurstddu en lengri timi.

Riches, Tomasello og Conti-Ramsden (2005) athugudu hversu flj6tt og vel bérn med sértaka
malproskardskun tileinkudu sér nyjar sagnir og baru saman vid samanburdarhép med edlilegan
malproska. Pau komust ad pvi ad born med sértaka malproskardskun purftu badi ad heyra nyja
ordid oftar og yfir lengri tima en bérn 1 samanburdarhépnum. Enn fremur var bérnum med
sértaka malproskaroskun hettara vid ad gleyma ordunum eftir ad ihlutun lauk.
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[ skyrslu National Reading Panel (National Institute of Child Health and Human Development,
2000) var einkum prennt sem talid var arangursrikt vid ad auka ordaforda barna; 1 fyrsta lagi
ad nota sjéonraenan studning, 1 6dru lagi ad heyra ord endurtekid og 1 pridja lagi ad kenna ord
i fjolbreyttu samhengi. Sogulestur gefur moéguleika 4 ad nyta alla pessa petti. Audvelt er ad
endurtaka med pvi ad lesa somu bok aftur og aftur og reda um ikvedin ord, ségubaxkur fyrir
yngri born eru yfirleitt mikid myndskreyttar sem getur nyst sem sjénraenn studningur og ord
koma tyrir i fjélbreyttu samhengi sem getur dypkad skilning 4 merkingu peirra.

Ordafordakennsla med sogulestri

Nidurstodur rannsokna syna ad hegt sé ad auka ordaforda barna med pvi ad lesa fyrir pau sdgur
(Walsh og Blewitt, 2006; Wasik og Bond, 2001). Rannsoknir 4 malferni islenskra leikskélabarna
hafa synt ad boérn sem oft er lesid fyrir baa yfir rikulegri ordaforda en pau sem sjaldan er lesid
fyrir (Hrafnhildur Ragnarsdéttir, 2015) og born sem lesio er fyrir daglega hafa betri mal- og
hlj6dvitund en born sem lesid er sjaldnar fyrir (Amalia Bjornsdottir, Ingibjorg Simonardéttir og
Johanna Einarsdottir, 2003).

Ahrif ségulestrar 4 ordanim barna hafa verid skodud i mismunandi atferslum { mérgum
rannséknum (Beck, McKeown og Kucan, 2013; Biemeller og Boote, 2006; Coyne, McCoach
og Kapp, 2007; Wilkinson og Houston-Price, 2013). Adferdin Ordaspjall hefur verid proéud
fyrir islenska leikskola (Ardis Hrénn Jénsdéttir, 2013) og byggist 4 adferd Beck o.fl. (2013)
um markvissa kennslu orda med sogulestri. Markmidid er ad efla skilning barna 4 samfelldum
texta og auka ordaforda peirra med markvissum heatti. Kennari les sogubok med bérnunum og
utskyrir merkingu orda sem koma fyrir 1 bokinni. Eftir lesturinn fer kennarinn yfir sogupradinn
og hvetur bornin til ad velta sdgunni fyrir sér med samradum um bokina. Vid val & ordum
er studst vid flokkun Beck o.fl. (2013) 4 premur mismunandi 16gum ordafordans (e. three tier
model of vocabulary words). Algeng ord ar talmali sem purfa sjaldnast sérstaka kennslu eru 1
fyrsta lagi ordafordans (e. tier one). Petta eru ord sem flokkast undir grunnordaforda likt og
sofa, madur, litill, ég. Algeng ord 1 ritmali og nimsbokum eru i millilagi ordafordans (e. tier two).
Detta eru oft sjaldgzfari ord sem eru notud yfir algeng hugtdk, likt og liinn 1 stad preyttur og
kjolkra 1 stad grata. I pridja laginu (e. tier three) eru sjaldgaf og sértack ord sem koma einkum fyrir
a tilteknum sérsvioum, t.d. i visindum, teknifradi og atvinnugreinum. Ma par nefna ord likt
og méberg, mdlproskaftdvik og medaltal. I Ordaspjalli eru valin ord ar millilagi ordafordans til ad
utskyra sérstaklega.

Biemiller og Boote (2006) biru saman adferd beinnar kennslu og 6beinnar vid ad auka ordaforda
grunnskolabarna med sogulestri. Par var bok lesin endurtekid og annars vegar kannad hversu
vel bornin tileinkudu sér markord sem voru atskyrd beint og hins vegar an beinnar atskyringar.
Rannsoknin st6d yfir i eina viku og voru valin 24 markord fyrir hvern aldurshép. Ad medaltali
nadu boérnin merkingu 12% markordanna med pvi ad heyra ordin endurtekid en peim fjolgadi
upp 1 22% vid ad fi beina utskyringu 4 peim. Rannsoknin var sidan endurtekin ari seinna med
fleiri patttakendum og pa voru 6ll ord Gtskyrd sem talid var ad bornin skildu ekki. Seinni
rannséknin syndi betri drangur en st fyrri. Bornin leerdu pa ad medaltali 40% af markordunum.
Coyne og félagar (2007) notudu fyrrnefnda adferd hja bornum 2 leikskoélaaldri (5—6 ara). DPeir
baru saman ordanam barna i skéla par sem stor hluti barna var i ahzttu vardandi lestrarerfioleika.
Patttakendum var skipt af tilviljun 1 tvo hopa og voru 3—4 1 hvorum hépi. Rannséknin tok eina
viku. Hvor hépur heyrdi séguna um grisina prja lesna prisvar sinnum. Valin voru sex markord
(tvo nafnord, tvo sagnord og tvo lysingarord) Gr sdégunni sem pottu mikilvaeg og oOliklegt ad
bornin pekktu. Prji ord voru kennd med beinni atskyringu med pvi ad kynna pau sem tofraord
adur en lesturinn hofst. Pegar eitthvert markordanna kom sidan fyrir i setningu var han lesin
aftur og ordid atskyrt, hvort sem bornin téku eftir pvi eda ekki. Eftir soguna var flett 1 gegnum
bokina og markordin rifjud upp, pau endurtekin og farid yfir hvernig pau komu fyrir i ségunni.
Prjt ord voru ekki kennd sérstaklega og pa var sagan lesin dn pess ad stodva vid markordin eda
kynna pau til leiks. Nidurstodur rannsdknarinnar syndu ad bornin lerdu marktaekt fleiri ord
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med beinni kennslu en med 6beinni kennslu og var st kunnatta enn til stadar atta vikum eftir
ad ihlutun lauk.

Tvaer rannsoknir hafa verid gerdar 4 Islandi par sem kénnud voru 4hrif beinnar kennslu med
sogulestri 4 ordskilning fimm ara tvityngdra barna. Badar syndu ad bornin lerdu mun fleiri
markord sem voru utskyrd beint en samanburdarord sem ekki voru utskyrd (Eyrin Rakel
Agnarsdottir, 2018; Helga Hilmarsdottir, 2016). Helga Hilmarsdottir (2016) syndi enn fremur ad
patttakandinn 1 hennar rannsékn vidhélt pekkingu sinni 4 ordunum sem kennd voru med beinni
kennslu manudi eftir ad rannsékninni lauk. Adferdin hefur hins vegar ekki adur verid skodud
med bérnum sem purfa 4 sérstakri 6rvun ad halda og eru 4 eftir i malproska.

Rannsoknarspurningar

Markmid rannséknarinnar var ad skoda adferd til ad auka ordaforda hja tveimur bérnum med
malproskaréskun 1 elsta argangi 1 leikskdla og meta arangurinn af peirri kennslu. Han 0l 1 sér ad
utskyra fyrirfram ikvedin markord pegar pau komu fyrir i ségubdk og vinna med pau ad lestri
loknum. Leitast var vid ad svara eftirfarandi spurningum:

e Skilar bein atskyring 4 markordum, dsamt kennslu ad lestri loknum, betri arangri til ad
auka ordaforda barnanna en ad fi enga utskyringu 4 markordum?

*  Ef ordafordinn eykst, helst s kunnatta ad einhverju marki manudi eftir ad kennslu Iykur?

e Hefur ordafordakennsla med lestri sogubdka ahrif 4 almenna maltjaningu barnanna eins
og hun er metin med malsynum?

Adferd
Pbatttakendur

Tveir patttakendur voru 1 rannsékninni og uppfylltu peir eftirtalin skilyrdi; 1) faddir og aldir
upp 4 Islandi og 4 sidasta 4ri i leikskola, 2) syna slaka faerni 4 malproskapréfinu TOLD-2P (1,5
stadalfravik undir medalgetu jafnaldra) og 3) syna slaka feerni 4 hlj60- og malvitundarpréfinu
HLJOM-2. Valdir patttakendur voru drengur og stalka sem verda hér eftir kéllud Témas og Eva
en pad eru ekki peirra réttu néfn. Bérnin voru 1 sama leikskola 4 hofudborgarsvadinu.

Témas feeddist 4 Islandi. Hann 6lst upp vid tvo tungumal, fadir hans taladi vid hann islensku
en modir hans taladi vid hann spansku sem var hennar fyrsta mal. Témas virtist skilja einhverja
spensku en taladi hana ekki og svaradi 4 islensku pegar médir hans taladi vid hann 4 spensku.
Islenskan var hans sterkara tungumal. Fyrst for ad bera 4 mélproskavanda Témasar um priggja
ara aldur en athuganir med malproskapréfum syndu pa slaka feerni eda malproskatdlu sem var
teepum 2 stadalfravikum undir medalgetu jafnaldra. Nidurstédur 4 HLJOM-2 vid fimm 4ra aldur
syndu mjog slaka ferni og einnig nidurstddur TOLD-2P. Starfsfolk leikskolans taldi ad Tomas
atti 1 erfidleikum med ad fylgjast med 1 samverustundum og tok rannsakandi (fyrsti hofundur
greinarinnar) sjalfur eftir pvi pegar hann tylgdist med Témasi 1 slikri stund par sem saga var lesin.
Toémas trufladi ekki mikid heldur virtist hann vera annars hugar og ekki fylgjast med pvi sem
fram for. Téomas fellur samkvaemt skilgreiningu undir ad vera med malproskaréskun par sem
hann synir veruleg fravik 1 bAdum peim tungumalum sem eru til stadar i umhverfi hans. Témas
var 6 ara pegar ihlutunin atti sér stad.

Eva er einnig fedd 4 fslandi og 4 {slenska foreldra. Nidurstddur 4 malproskapréfinu TOLD-2P
pegar Eva var um fimm ara gémul syndu faerni sem var 1,5 stadalfravikum undir medalgetu
jafnaldra. Ennfremur syndu nidurstédur athugunar med HLJOM-2 slaka ferni. Starfsfolk
leikskolans taldi ad Eva wtti 1 erfidleikum med tungumalid. Pegar rannsakandi fylgdist med Evu
i sdgustund virtist hin eiga erfitt med ad sitja kyrr og hlusta 4 soguna. Yfirleitt fér hiin ad gera
eitthvad annad, fiktadi i hlutum sem han hafdi medferdis eda reyndi ad trufla sessunaut sinn. Eva
var rimlega 5 dra og 6 manada pegar thlutunin fér fram.
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Melingar

Melingar voru gerdar med sérhonnudu ordafordaprofi og med malsynum. Auk pess var
medferdarheldni (e. fidelity) meld sérstaklega. Med medferdarheldni er itt vid hvort rannsdknin
hafi verid framkvamd eins og akvedid var 1 upphafi, sja nanar sidar.

I Toflu 1 sést yfirlit yfir peer maelingar sem gerdar voru.

Tafla 1. Yfirlit yfir malingar gerdar medan a rannsokninni st6d.

Timi melinga Melitaeki
Melingar 4 grunnskeidi Sérhannad melitaeki, alls 36 ord

Malsyni
Daglegar malingar eftir hvern Ord dagsins (markord eda samanburdarord),
kennslutima alls 6 ord meld med sérhonnudu meelitaeki
Vikulegar malingar Malsyni
Mzelingar um leid og kennslu lauk Sérhannad mealiteki, alls 36 ord

Malsyni

Melingar manudi eftir ad kennslu lauk Sérhannad melitzki, alls 36 ord
Malsyni

Sérhannad meliteki

Utbid var sérhannad malitaeki til ad profa ar markordafordanum sem var alls 36 ord, 18 markord
sem voru utskyrd sérstaklega og 18 ord sem ekki voru ttskyrd. Byggt var 4 rannsékn Coyne og
félaga (2007) vid honnun melitekisins. Malingar voru fyrir ihlutun, strax eftir thlutun og ad
lokum manudi sidar pegar vidhaldsmalingar voru gerdar, sja Toflu 1. Daglega var spurt um
markordin sex sem tengdust peirri bok sem lesin var hverju sinni.

Profun Gr markordafordanum for pannig fram ad rannsakandi spurdi barnid Hvad pydir X? eda
Hvad er X? Daemi: Hvad pydir kroppur? eda Hvad pydir ad vera sorgmeddur? Tvé stig fengust fyrir rétt
svar eins og rannsakandi hafdi fyrirfram skilgreint pad. Eitt stig fékkst ef barnid sagdi einhvern
hluta ordsins rétt eda benti. Sem demi ordid kroppur, en pa fékk barnid eitt stig ef pad benti &
einhvern likamshluta eda nefndi a.m.k. tvo likamshluta. Par sem sérhannada melitaekid var gert
sérstaklega fyrir pessa rannsokn var ekki um st60lud svor ad rada og var pad mat rannsakanda
hvad teldist rétt og hvad rangt. Oll svor barnsins voru skrid og farid var yfir fyrirgjof. Fyrir
markordin 36 var mest hagt ad fi 72 stig. Til ad gera préfunina meira adladandi fyrir bérnin
skrifadi hofundur ordin 4 mida, setti pa i skil og bornin drogu af tilviljun og Gtskyrdu.

Malsyni
Malsyni (e. language sample) eru 6formlegar athuganir 4 malproska barna og stutt synishorn
af maltjaningu barns i samtali vid adra. Pau eiga ad syna demigerda maltjaningu barnsins vid
edlilegar adstxdur og eru mjog oft notud samhlida stédludum proéfum. Malsyni eru oft notud
til ad mela arangur af thlutun par sem hagt er ad taka pau endurtekid. Vid arvinnslu malsyna
eru notadar eftirtaldar malieiningar: Medallengd segda (MLS), {joldi mismunandi orda (FMO),
heildarfjoldi orda (HFO) og hlutfall villna. Tali barnanna var skipt 1 segdir (e. utterance) eftir
akvednum reglum og er ein segd oftast sambzerileg einni setningu I pessari rannsékn verdur studst
vid mealieiningarnar FMO og hlutfall villna. FMO gefur mynd af fj6lbreytileika i ordanotkun
barna 1 sjalfsprottnu tali og vid hlutfall villna er skodad hversu morg ord eru malfredilega rangt
myndud. (Jéhanna Thelma Einarsdéttir og béra Sunn Ulfsdéttir, 2018). Vidmidunartslur eru
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til fyrir pessar malingar og mida par vid 50 segdir barns. Vidmidunartdlur voru fengnar fra 39
bornum 1 aldurshépnum 5;6 til 5;11 og fra 25 bérnum 1 aldurshépnum 6;0 til 6;5 ara. Studst er
vid medaltal en pess ber ad geta ad stadalfravik innan hvers aldurshops fyrir FMO er hitt og
ekki hefur verid gefid upp stadalfravik fyrir hlutfall villna (Jéhanna T. Einarsdottir og Alfhildur
borsteinsdottir, 2015).

Samtals voru 13 milsyni tekin frd hvoru barni sem skiptust pannig ad prju voru tekin ddur
en kennsla hofst, sex voru tekin 1 lok hverrar viku, prja ad kennslu lokinni og ad lokum eitt
pegar vidhaldsmalingar voru gerdar manudi eftir ad kennslu lauk. Malsynin voru tekin vid leik
og 1 samtali rannsakanda og patttakenda. Pau voru tekin upp (hlj6d og mynd) med iPhone 7
sima og afritud samkvemt handbok um malsyni (Johanna Thelma Einarsdottir og Péra Seeunn
Ulfsdottir, 2018). Hugbtnadurinn Mdlgreinir (Johanna Thelma Einarsdottir og Stefan Carl Peiser,
2016) var notadur til ad reikna Gt fjolda mismunandi orda (FMO) og hlutfall villna.

Efni

Vid kennsluna voru notadar sogubakur sem voru valdar pannig ad par varu ekki of langar par
sem adeins var gert rad fyrir ad himarki 30—40 mintGtum 1 hvern kennslutima. P4 potti einnig
mikilvaegt ad gata pess ad bekurnar veru ekki of erfidar og ad liklegt vaeri ad bornunum pattu
par skemmtilegar og myndu vekja dhuga peirra. Sex bakur voru notadar i kennslunni.

Val & ordum

Valin voru sex markord ar hverri bok, tvé natnord, tvo sagnord og tvo lysingarord. Samtals voru
markordin pvi 36 Gr bokunum sex. Af peim fengu bornin beina atskyringu 4 18 ordum en hin 18
voru ekki ttskyrd og notud til samanburdar. Vid val 4 ordum var farid i gegnum hverja bok og
fundin sex ord Gt fra vidmidun Beck og félaga (2013) um millilag ordafordans. { beinni kennslu
voru markordin kennd um leid og pau komu fyrir 1 textanum og stutt verkefni gerd i lokin en
i 6beinni kennslu voru samanburdarord ekki kennd. Markmidid med samanburdarordunum
var ad kanna hvort pekking barnanna 4 ordunum ykist med pvi ad heyra pau i samhengi eda
hvort beina ordafordakennslu pyrfti til og ad heyra ordin endurtekid. Markordin voru skilgreind
med adstod ordabokar og skilgreiningarnar adlagadar ad aldri barnanna. Utsk{ring til demis 4
markordinu 4std var ad pykja vant um einhvern. Daemi: bér pykir vaent um mémmu pina. I
Toflu 2 ma sja upplysingar um markord og samanburdarord ar hverri bok.

Tafla 2. Bekur, markord/samanburdarord og kennsluadferd.

Bok Markord og samanburdarord Bein eda dbein
kennsla

Konungsborna bélubaslid  Kollur, dénaskapur, kjokra, kemba,  Bein kennsla
fjarleegd, sorgmeeddur.

Bukolla Astind, bdl, mela, miga, dgnarstor, Bein kennsla
stérstig.

Letipuikar Kroppur, hriiga, nenna, spjalla, Bein kennsla
varlega, sniggur.

Stér og svolitid pirrandi Likamsreekt, blundur, trodast, Obein kennsla

fill mélbrjota, harkalega, risavaxinn.

Fjorugt imyndunarafl Félagsskapur, ongpveiti, hama, Obein kennsla

kremja, glorhungradur, undrandi.

Gleym-mér-ei Hjord, sélsetur, skrawkja, masa, Obein kennsla
dyrmett, hugrakkur.
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Rannsdknarsnid

Vid greiningu gagna var notad snid margpatts grunnskeids (e. multiple-baseline design) sem er
ein tegund af einlidasnidi (e. single-subject design). Pad er notad til ad skoda sams konar hegdun
hj4 nokkrum einstaklingum med pvi ad beita ihlutun 4 élikum timum (Gudran Arnadéttir og
Dorlakur Karlsson, 2003; Kazdin, 2011). Fyrstu vikuna fengu hvorki Témas né Eva kennslu,
b.e. baekurnar voru lesnar 4n pess ad staldra nokkud vid ikvedin ord. I annarri og pridju viku
fékk Témas kennslu en ekki Eva. [ fjordu viku fengu hvorki Témas né Eva kennslu. [ fimmtu
og sjottu viku fékk Eva kennslu en Témas ekki. A Mynd 1 mé sji yfirlit um snid margpaetts
grunnskeids eins og pvi var beitt 1 rannsékninni.

Témas

Vika 1 Vika 2 Vika 3 Vika 4 Vika 5 Vika 6
Engin ihlutun [hlutun Ihlutun Engin ihlutun Engin ihlutun Engin ihlutun
Eva

Vika 1 Vika 2 Vika 3 Vika 4 Vika 5 Vika 6
Engin ihlutun Engin ihlutun Engin ihlutun Engin ihlutun [hlutun Ihlutun

Mynd 1. Snid margpatts grunnskeids 1 rannsékninni.

Framkvamd

[hlutunaradferdin byggist 4 adferd Coyne og félaga (2007). Rannsokninni var breytt pannig ad
patttakendur voru farri og med skilgreinda malproskaréskun, rannséknartiminn var lengdur,
fleiri backur voru notadar og fleiri markord. Thlutunin fér fram fjérum sinnum i viku yfir sex
vikna timabil { litlu sérkennsluherbergi 4 leikskéla barnanna og var rett vid eitt barn i senn. Vid
beina kennslu tok hver timi um 30—40 minatur en vid 6beina kennslu var hver timi adeins um
15 minatur.

[ hverri viku voru lesnar prjar bakur en par sem ihlutunin var fjérum sinnum i viku var sama
bokin lesin tvisvar, til demis & manudegi og svo aftur 4 fimmtudegi. Likt og 1 rannsékn Coyne
og félaga (2007) voru markordin kynnt fyrir barninu adur en lesturinn hofst og talad um ad petta
veru tofraord. Barnid var bedid um ad veita peim eftirtekt pegar pau kaemu fyrir i ségunni. Ef
barnid tok eftir ordinu var setningin lesin aftur og Gtskyring gefin 4 markordinu. Ef barnid tok
ekki eftir ordinu var atskyringin samt sem ddur gefin og setningin lesin aftur. Daemi: Ef barnid
tok eftir pvi ad ordid sorgmedd kom fyrir 1 sdgunni var st setning lesin aftur og ordid atskyrt &
eftirfarandi hatt: Sorgmeddur pydir ad vera mjog leidur eda dapur. Farid var yfir 61l markordin 4 sama
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hatt og sagan lesin til enda. Eftir hverja sogu var flett i gegnum bodkina, markordin rifjud upp
og unnid litid verkefni sem folst 1 ad reda um markordin, atskyra pau aftur og barnid teiknadi
pad sem gerdist 1 sdgunni pegar hvert ord kom fyrir. Ad lokum var ratt stuttlega i hvers konar
adsteedum merking ordsins gaeti komid fyrir. Pannig var hvert markord utskyrt aftur. Vid 6beina
kennslu voru bakurnar lesnar 4n pess ad staldra vid markordin og engin verkefni voru i lok
timans. Par var verid ad kanna hvort bornin attudu sig 4 merkingu ordanna med pvi ad heyra
pau 1 samhengi vid textann i sdgunni. Pa heyrdu bornin ekki markordin endurtekin eins og vid
beina kennslu.

Medferdarheldni

Medferdarheldni var kénnud med fjérum melingum. ber voru: Magn thlutunar (e. dosage),
fastheldni (e. adherence), geedi medferdar (e. quality) og svérun (e. responsiveness). Hver pessara
melinga er mikilvag til ad Gtskyra og syna a traverdugan hatt hvad skilar arangri 1 rannsékninni
(Dusenbury, Brannigan, Falco og Hansen, 2003).

Magn thlutunar felur i sér malingu 4 fjolda raunverulegra skipta sem ihlutun er veitt, lengd hvers
skiptis og fjolda daga/vikna sem thlutun er veitt. Fastheldni er skilgreind sem melikvardi 4 hvort
ihlutunin var veitt af nikvemni. Fastheldni var konnud hér med pvi ad mela 4 priggja punkta
kvarda hvort rannsakandi atskyrdi markordin eins og lagt var upp med 1 beinni kennslu. Einnig
var kannad hvort rannsakandi sleppti Gtskyringu 4 samanburdarordunum pegar 6bein kennsla
for fram. Kvardinn var pannig ad 1 st6d fyrir ekki vidunandi, 2 std6d fyrir gerir stundum og 3 stdd
Sfyrir vidunandi. Gaedi ihlutunar segja til um hversu vel henni var komid til skila eda hversu vel
rannsakandinn kom ihlutuninni fra sér og hvernig samskipti rannsakanda og patttakenda voru.
Ga0di rannsoknarinnar voru kénnud med pvi ad horfa til pess hvort rannsakandi lasi bokina
og utskyroi markordin pannig ad hann nadi athygli barnanna og syndi ad hann veri ad leggja
sig fram. Nidurstodurnar voru einnig skradar 4 sama priggja punkta kvarda og i melingunni 4
fastheldni. Ad lokum var svérun vid ihlutun athugud en htn visar til pess hversu vel patttakandi
brast vid thlutuninni og einnig var skodad ad hve miklu leyti patttakendur toku patt og hvort
peir voru virkir patttakendur 1 kennslunni. Svérun var meld 1 rannsdkninni med sama priggja
punkta kvarda og metid hvort bérnin hofou anzgju af lestrinum eda ekki. Pessi maling 0l 1
sér ad skoda patttoku barnanna, Gt fra pvi hvort pau téku virkan patt i umredunni sem atti sér
stad 1 fhlutuninni. I pessari maelingu var stigagjdfin pannig ad 1 stod fyrir hlustar ekki, hefur ckki
anegju af lestrinum, 2 st6d fyrir hlustar med halfum huga og 3 stdd fyrir hefur aneegju af lestrinum og
hlustar med athygli. Eftir ad rannsékninni lauk horfdi rannsakandi 4 61l myndbéndin til ad meta
medferdarheldni Gt frd malingunum fjérum og 6hadur matsadili var fenginn til ad fara yfir 30%
myndbandanna til ad meta hid sama. Ad lokum voru nidurstodur bornar saman og samrami
skodad a milli rannsakandans og 6hada matsadilans.

Nidurstodur

Sérhannad maeliteki — markordafordi

Prof ar 6llum markordafordanum var lagt fyrir 40ur en kennslan hofst, strax eftir ad henni lauk
og um manudi seinna. Fyrst verda nidurstodur skodadar hja Témasi og sidan hja Evu.

A Mynd 2 ma sji £jolda mark- og samanburdarorda sem Témas kunni fyrir ihlutun, strax ad
henni lokinni og loks manudi eftir ad ihlutun lauk. Eins og sést 4 myndinni gat Toémas tGtskyrt
mun fleiri markord eftir thlutun, badi strax 4 eftir og manudi sidar en fyrir hana, en pad atti ekki
vid um samanburdarordin.
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Mynd 2. Fjoldi réttra svara hja Témasi @ markordafordaprofi fyrir thlutun, eftir ihlutun og
manudi eftir thlutun.

A Mynd 3 ma sj fjslda mark- og samanburdarorda sem Eva kunni. Eins og sjd m4 4 myndinni jokst
kunnitta Evu strax eftir kennslu, badi 4 markordunum og samanburdarordunum en kunnatta
4 markordum sem kennd voru med beinni kennslu jokst meira en 4 ordum sem ekki var unnid
med. Manudi eftir ad ihlutun lauk var Eva aftur préfud ar markordunum og hafdi ordapekkingin
ekki haldist ad fullu en var p6 mun betri en fyrir ihlutun.
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Mynd 3. Fjoldi réttra svara hja Evu 4 markordafordaprofi fyrir thlutun, eftir ihlutun og
manudi eftir ihlutun.

Daglegar malingar

A Mynd 4 mé sja nidurstddur daglegu malinganna 4 pekkingu 4 markordum, en pau voru sex
talsins. Préfad var annadhvort Gr markordunum sem voru ymist Gtskyrd sérstaklega vid beina
kennslu eda ekki ttskyrd vid ébeina kennslu. Hja Témasi var grunnskeid fyrstu vikuna (@ 1.-3.
degi) og var pa ségubdk lesin an ttskyringar. Hann gat einu sinni svarad rétt til um eitt ord og
fékk fyrir pad tvo stig. I annarri og pridju viku (G 4.-9. degi) hofst svo {hlutun par sem farid
var 4 markvissan hétt ad kenna sex ord daglega med beinni kennslu. A myndinni m sja miklar
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framfarir. [ dttundu malingu ma sj4 ad Témas n4di ad svara spurningum um 61l markordin rétt
og fékk pa 12 stig. I fjérou til sjdttu viku (3 10.-18. degi) for aftur fram 6bein kennsla og ordin
ekki atskyrd sérstaklega. Par ma sjd ad feernin féll aftur nidur. Hja Evu voru grunnskeidsmaelingar
teknar fyrstu fjorar vikurnar (12 daga). Pa var lesin sogubok an ttskyringa, p.e. dbein kennsla.
Eins og sja ma & Mynd 4 fékk Eva 0-4 stig fyrir rétt svor 1 6beinni kennslu 4 grunnskeidi, pannig
ad hin gat mest svarad rétt til um tvo ord. Sidustu tver vikurnar (3 13.—18. degi) hofst thlutun
par sem Eva fékk beina kennslu 4 markordunum. Par jokst kunnatta hennar smam saman og fékk
han 8-9 stig fyrir rétt svor sidustu fjora dagana.

1 Témas
Obein kennsla Bein kennsla 12 Obein kennsla
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Stigafjoldi fyrir rétt svor

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Daglegar maelingar

Mynd 4. Daglegar melingar 4 markordafordaproéfi hja Témasi og hja Evu.

Malsyni
Samtals voru tekin 13 malsyni hja hvoru barni. Mynd 5 synir fjolda mismunandi orda (FMO)
hja Témasi. Eins og sést voru melingar sveiflukenndar og ekki er haegt ad segja ad kennslan hafi
haft ahrif a hversu fjolbreytileg ord Témas notadi i sjalfsprottnu tali. I 1., 5., 6., 9., 12. og 13.

melingu var Témas um einu stadalfraviki fyrir nedan medaltal jafnaldra (Johanna T. Einarsdottir
og Althildur borsteinsdéttir, 2015).
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Mynd 5. Fjoldi mismunandi orda (FMO) hja Témasi.

Mynd 6 synir FMO hja Evu. Hja henni voru mealingar sémuleidis nokkud sveiflukenndar.
FMO var undir medaltali jafnaldra en pegar beina kennslan for fram munadi einungis 6rfaum
ordum ad hin naxdi medaltali barna i hennar aldurshopi (Johanna T. Einarsdottir og Alfhildur

borsteinsdottir, 2015).
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Mynd 6. Fjoldi mismunandi orda (FMO) hja Evu.

Malfredivillur voru mjoég aberandi i tali barnanna og gerdu pau hlutfallslega mun fleiri villur
en jafnaldrar a0 medaltali. Demi um setningar sem Témas myndadi eru: Niina da allir ad fara ad
borda, pau d bara ad leika sér, vid & svo fullt af djrum og peir d ad vinna { tjitjit lestinni. 1 sjilfsprottnu
tali hjd jafnoldrum Témasar voru ad medaltali 1,3% orda med villum (Jéhanna T. Einarsdottir og
Alfhildur Porsteinsdottir, 2015). Témas gerdi mun fleiri villur hlutfallslega 1 6llum melingum.
Kennslan virtist hins vegar hafa jakvad ahrif a hlutfallslega tidni villna 4 seinna grunnskeidi, en
par gerdi hann ferri villur 1 sjalfsprottnu tali. Villum f{jélgadi pé aftur 1 vidhaldsmealingunni.
Mynd 7 synir hlutfallslegan fjolda villna hja Témasi medan 4 rannsékninni st6d.
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Mynd 7. Hlutfallslegur fjoldi villna (%) hja Toémasi.

Mailfredivillur voru einnig aberandi i tali Evu og sérstaklega atti hin 1 erfidleikum med ad
beygja sagnir rétt. Paer voru oft ébeygdar og hafdar i nafnhatti eda rangt beygdar. Sem dami
heyrdust setningar likt og litla barnid sofa hér, ég ma ekki brotna riimid hennar. Einnig vantadi oft
ord inn i setningar eda bygging setninganna var 6fullkomin, samanber peir alltaf ad vera i Star
Wars, hann er litinn eins og petta. Mikil sveifla var 1 villufjolda 4 milli vikna hja Evu. Kennslan
virtist hafa jakvad ahrif pannig ad villur urdu pa faerri i sjalfsprottnu tali. Hja jatnoldrum Evu er
hlutfallslegur fjéldi villna 1,6% orda (Johanna T. Einarsdottir og Alfhildur borsteinsdéttir, 2015)
og var Eva yfir pvi medaltali 1 6llum mealingunum nema tveimur, p.e. 5. og 9. malingu. Mynd
8 synir hlutfall fjolda villna i malsynum hja Evu.
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Mynd 8. Hlutfallslegur fjéldi villna (%) hja Evu.

Medferdarheldni

begar horft er til malinga 4 magni ihlutunar var upphaflega gert rad fyrir 24 kennslutimum
(fjoldi skipta) 4 hvort barn eda samtals 48 timum. Vegna veikinda hja bornunum nadist ekki
a0 nota alla timana en samtals var kennslutiminn 85,4% af raidgerdum heildarkennslutima hja
badum bérnum. Aztlud timalengd med beinni kennslu var 30 minttur en 15 mindtur pegar
6bein kennsla for fram (lengd hvers skiptis). Medaltal heildartima med beinni kennslu var 26,8
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minatur en 8,9 minatur med 6beinni kennslu. Heildarihlutunartimi var 25 dagar eda 6 vikur.
Nidurstodur fyrir fastheldni syndu ad 1 100% tilfella var hin vidunandi, pad sama atti vid um
g0l rannséknarinnar en pau voru 1 100% tilfella vidunandi. Nidurstodur fyrir svérun syndu
a0 1 70,7% tilfella ho6fou bornin dnzgju af lestrinum en pau hlustudu med halfum huga 1 29,3%
tilfella.

Munur 4 melingum rannsakanda og hins 6hida rannsoknaradila var 0,85 minttur eda 97%
samreemi 1 athugunum 4 heildartima kennslu. [ beinu kennslunni var munur upp a 0,11
minatur eda 99% samremi fyrir heildartima kennslunnar. Malingar 4 fastheldni og gadum
rannséknarinnar syndu 100% samraemi 4 milli matsmanna. Malingar 4 svérun patttakenda syndu
samraemi matsmanna upp 4 95,7% bedi fyrir dnegju af lestrinum og fyrir ad hlusta med halfum
huga. Af pessum nidurstddum ma pvi alykta ad rannsakandinn hafi framkvamt rannséknina
eins og upphaflega var lagt upp med jafnvel p6 heildartimi kennslu vari um 85% af pvi sem
upphaflega var gert rad fyrir.

Umrada

Helstu nidurstodur rannséknarinnar voru par ad med pvi ad lesa sogubdk fyrir bornin tvé og
kenna markord med beinni kennslu dsamt kennslu ad ségunni lokinni nadist gédur drangur og
pekking barnanna 4 markordunum jokst umfram pekkingu peirra 4 samanburdarordum. Lestur
soguboka an pess ad ttskyra markordin sérstaklega hafdi ekki somu ahrif. St aukning 4 ordaforda
sem atti sér stad 1 thlutun hélst ekki ad fullu manudi eftir ad henni lauk. Rannséknin synir ad
vid lestur sogubdka er mikilvaegt ad rada um ord sem koma fyrir i textanum og Gtskyra pau.
Ordafordakennslan hafdi ekki afgerandi dhrif 4 maltjaningu barnanna i sjilfsprottnu tali eins og
han var mald med malsynum en visbendingar voru um ad malfredivillum feri feekkandi pratt
fyrir ad bornin tjadu sig med jafn moérgum mismunandi ordum.

Bein kennsla 4 markordum

Fyrsta rannsoknarspurningin fjalladi um hvort Témas og Eva myndu lera fleiri markord en
samanburdarord. Pad var metid med sérhonnudu meelitaeki sem var buaid til fyrir pessa rannsoékn
og kannadi pekkingu barnanna a pessum ordum.

Proéfun, sem var gerd fyrir og strax eftir ihlutun, stadfesti jakvaed dhrif beinnar kennslu. Témas
j6k pekkingu sina 4 markordunum sem voru utskyrd beint um 36,1% en pekking hans 4
samanburdarordunum jokst adeins litillega eda um 8,3%. Eva nidi einnig betur ad tileinka sér
markordin sem voru kennd med beinni kennslu eda um 58,3% vid ihlutun samanborid vid
22,2% vid 6beina kennslu. Daglegar malingar syndu jakvadari dhrif beinnar kennslu 4 ordaforda
en 6beinnar kennslu. Nokkur atridi kunna ad skyra pessi dhrif beinnar kennslu. I fyrsta lagi voru
ordin endurtekin og unnid med pau sérstaklega, i 60ru lagi voru pau ttskyrd beint og par med
laerdu patttakendur hvernig peir getu ttskyrt ordin og 1 pridja lagi tok beina kennslan um prisvar
sinnum lengri tima en dbeina kennslan. Nidurstddur erlendra rannsékna eru hlidstedar og syna
a0 bein kennsla hefur jakvadari dhrif 2 ordanam en 6bein (Beck o.f1., 2013; Biemeller og Boote,
2006; Coyne o.f1., 2007) . I skyrslu National Institute of Child Health and Human Development
(2000) var m.a. nefnt ad endurtekning og ad kenna ord i fjolbreyttu samhengi vari arangursrik
leid til ad auka ordaforda barna. Samramist pad adferd beinnar kennslu vid lestur soguboka.

P6 ad Marulis og Neuman (2010) hafi ekki getad synt fram 4 ad lengd kennslutima skipti
hofudmali pegar verid er ad auka ordaforda hja ungum bornum er vel hugsanlegt ad born med
malproskaréskun purfilengri kennslutima. Riches o.f1. (2005) komust einmitt ad pvi ad bérn med
sérteeka malproskaroskun purftu ad heyra nytt ord oftar og yfir lengri tima en samanburdarhépur
sem var ekki med malproskaréskun. Raunveruleg timalengd thlutunar, eins og htn var meld 1
pessari rannsokn med itarlegum melingum 4 medferdarheldni, er mjog mikilvegur pattur og oft
vanmetinn i rannséknum (Liebermann-Betz, 2015).
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Hvad vardar ahrif beinnar kennslu eru nidurstodur 1 takt vid erlendar rannsoknir, t.d. Biemiller
og Boote (20006), Coyne og félaga (2007), Marulis og Neuman (2010) og Nash og Snowling
(2006) um ad born leri betur ny ord med pvi ad fa pau tGtskyrd beint. Somuleidis hafa innlendar
rannséknir, par sem patttakendur voru tvityngd born, synt hlidstadar nidurstédur (Eyran Rakel
Agnarsdottir, 2018; Helga Hilmarsdottir, 2016).

Rannsoknir hafa einnig synt ad pad ad lesa fyrir born hefur jakvad dhrif 4 méalproska peirra
(Amalia Bjornsdottir o.fl.,, 2003; Hrafnhildur Ragnarsdéttir, 2015). P6 ma draga pa alyktun
ad ekki sé sama hvernig lesid er fyrir born, og pa sérstaklega born med malproskaréskun. Born
med malproskardskun purfa til demis ad heyra ny ord oftar og yfir lengri tima en bérn med
demigerdan malproska (Riches o.f1., 2005). Vid athugun rannsakanda fyrir thlutun, pegar fylgst
var med bérnunum i ségustund, kom 11j6s ad Témas og Eva virtust ekki fylgjast med sem gefur
til kynna ad mogulega séu pau ekki ad nyta sér sogulestur i hop til ad efla og auka malferni
sina, likt og jafnaldrar med edlilegan mélproska gera alla jafna. I pessari rannsékn kom 1 ljos ad
pau attu erfitt med ad geta sér til um merkingu ordanna Gt fra samhengi textans eda ad nyta sér
hlidstaed ord til ad leera ord sem pau kunnu ekki fyrir. Hugsanlega voru baekurnar of pungar fyrir
pau eda fyrst purfti ad auka ordaforda peirra 1 fyrsta lagi ordafordans (Beck o.fl., 2013). Pad er
pvi ljost ad pau purfa adstod vid ad lera ny ord og einnig vid ad skilja sdgu pegar han er lesin
fyrir pau.

Vidhelst pekking a nyjum ordum?

Onnur rannséknarspurningin sneri ad pvi hvort Témas og Eva nedu ad vidhalda pekkingu
sinni 4 nylerdum ordum manudi eftir ad ihlutun lyki. Nidurstédur syndu ad pekkingin
vidhélst ekki ad fullu hja bérnunum. Hja Témasi minnkadi pekking 4 markordum um 13,9%
og 4 samanburdarordum um 8,3% frad ihlutunarskeidi. Hja Evu vard lika leekkun i stigafjolda
4 ordafordapréfinu, og meiri 4 markordum en samanburdarordum. Lakkunin 4 stigafjolda
markordanna hja Evu nam um 16,6% en um 2,8% 4 samanburdarordunum manudi eftir ad
ihlutun lauk. Pessar nidurstodur eru ekki 1 samremi vid rannsékn Coyne og félaga (2007),
en par vidhélst kunndtta barnanna 4 ordaforda sem kenndur var med beinni kennslu yfir atta
vikna timabil. I meistaraprofsritgerd Helgu Hilmarsdéttur (2016), par sem han profadi sams
konar adferd a tvityngdu barni, vidhélst pekkingin 4 markordunum manudi eftir ad ihlutun
lauk. Hins vegar eru pessar nidurstddur 1 samremi vid nidurstddur rannsdékna um ad bérnum
med malproskardskun er hzttara vid ad vidhalda ekki ad fullu faerni sem pau hafa nid med
ihlutun (Riches o.fl., 2005). Témas og Eva syndu badi meiri pekkingu 4 markordum manudi
eftir a0 kennslu lauk en 4 profunum fyrir ihlutun. Pad ma pvi draga pa dlyktun ad born med
malproskaréskun purfi vidhaldskennslu til ad kunnatta peirra haldist. Hugsanlega veri nog fyrir
pau a0 heyra bakurnar lesnar aftur til ad rifja upp ordin, p6 svo ad ordin veru ekki atskyrd
sérstaklega. P4 heyrdu pau ordin reglulega, fengju endurtekningu og heyrdu pau i samhengi vid
texta.

Malsyni
Pridja rannsoknarspurningin fjalladi um hvort kennslan hefdi dhrif 4 almenna maltjaningu 1
sjalfsprottnu tali eins og han birtist { malsynum. Peir malikvardar sem notadir voru til ad meta

maltjainingu barnanna voru annars vegar fjoldi mismunandi orda og hins vegar hlutfallslegur
fjoldi villna.

Samkvemt greiningu 4 malsynunum virtist ordafordapjilfunin ekki hafa 3hrif 4 almenna
maltjaningu Témasar og Evu 1 sjalfsprottnu tali. Pad er ad segja, fjoldi mismunandi orda jokst
ekki, sem segir ad ordafordinn vard ekki fjlbreyttari pegar pau tjadu sig i sjalfsprottnu tali. I
flestum malingum var FMO undir medaltali jafnaldra (Jéhanna T. Einarsdottir og Alfhildur
Dorsteinsdottir, 2015).
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Hins vegar fxkkadi villum 1 sjalfsprottnu tali eftir pvi sem leid 4 pjalfunartimabilid pd ad
heildarfjoldi villna hafi 1 flestum mealingum verid mun meiri en hja jaftnoldrum (Jéhanna T.
Einarsdottir og Alfhildur Dorsteinsdéttir, 2015). Hlutfall fjélda villna var mest i upphafi en
laekkadi eftir ad kennsla hofst og virtist ekki skipta mali hvort pjalfad var med beinni eda dbeinni
kennslu. Af pessu mé draga pa alyktun ad allt pjalfunartimabilid, p.e. b2di pegar bein og dbein
kennsla for fram, hafi haft jakveed ahrif pannig ad villum fxkkadi. P6 svo ad markmidid med
pjaltuninni hafi ekki verid ad fekka villum var rannsakandi sifellt ad endurtaka a leidréttandi
hatt rangt tal (e. recasting). Pegar bornin ségdu setningu eda ord sem voru malfredilega rong
endurtok rannsakandi setninguna eda ordid a leidréttandi hatt. Bedi Témas og Eva heyrou pvi
stodugt endurtekid pad sem pau sogdu med réttri malfraedi. Auk pess fengu pau aukna athygli og
gedastund med einum fullordnum einstaklingi med auknum samskiptum og samtali sem kann
ad hafa haft jakved ahrif 4 malferni peirra.

Takmarkanir rannséknarinnar

Rannsoknin var gerd ad erlendri fyrirmynd en fjélmargar rannsoknir hafa synt fram a jakvaed dhrif
beinnar kennslu med sogulestri (Beck o.fl., 2013; Biemeller og Boote, 2006; Coyne o.fl., 2007).
Préfun Gr markordafordanum parf ad taka med fyrirvara. Melitekid var hannad af rannsakanda
ad erlendri fyrirmynd. Pad var pvi hvorki um neina stadla ad reda né reglur um fyrirgjof eda
forpréfun. Pad var alltaf mat rannsakanda hvort patttakendur fengu rétt eda rangt fyrir svarid. Pad
hefdi verid akjoésanlegt ad nota stadlad ordafordapréf samhlida sérhannada melitekinu. Maling
med sérhonnudu ordafordaprofi getur gefid ykta mynd af ordafordaaukningu par sem eingdéngu
er spurt um ordin sem verid er ad vinna med. Ekki var lagt fyrir annad ordafordapréf par sem
ekki eru til islenskir stadlar eda vidmio fyrir pess konar préf. Hins vegar voru tekin malsyni sem
gafu gdda mynd af sjalfsprottnu tali barnanna. Par eru til islensk vidmid sem eru afar gagnleg til
ad meta malproska barna i sjalfsprottnu tali samanborid vid jafnaldra (Jéhanna T. Einarsdottir og
Alfhildur Porsteinsdottir, 2015).

Vid val 4 batttakendum ma horfa til pess ad Témas er alinn upp vid tvo tungumal b6 svo islenska
sé hans sterkara mal og pad tungumal sem hann notar i samskiptum vid adra. Akjosanlegast
hefdi verid ad velja patttakendur sem olust eingongu upp 1 islensku malumhverfi, en par sem
vitad var fyrirfram ad Témas var tepum tveimur stadalfrivikum undir medalgetu jafnaldra 4
islensku og ad hann taladi litla spensku, potti hann henta vel 1 pessa rannsékn. Tomas féll pvi
undir skilgreiningu malproskaroskunar par sem mikil fravik voru 4 badum tungumilum 1 hans
umbhverfi.

Degar einlidasnid er notad, snid margpatts grunnskeids, skal avallt hafa 1 huga dhrifapatti sem
geta skekkt nidurstddur (Gudran Arnadéttir og Porlakur Karlsson, 2003). I pessari rannsékn
geti pad t.d. hafa verid 6nnur kennsla samhlida rannsékninni. Par sem ordafordi er breyta sem
erfitt er ad hafa stjorn 4 var erfitt ad ttiloka ymsa paetti sem gaetu haft ahrif. Pad var pé reynt
eftir bestu getu, til deemis med nikvemum mealingum 4 medferdarheldni ihlutunarinnar. Einnig
med pvi ad fjarlegja par bekur Gr leikskélanum sem notadar voru i kennslunni. Eins toku
patttakendur ekki patt 1 skipulogdum méldrvunartimum 1 leikskdlanum og timum 1 talpjalfun
var hett 4 medan rannsoéknin for fram. Samt sem adur var ekki haegt ad hafa stjéorn 4 6llum
6drum ahrifapattum. Ma bar til demis nefna ad Témas og Eva féru 1 samverustundir 4 hverjum
degi par sem lesnar voru sdgubakur. Ekki er haegt ad ttiloka ad eitthvad af markordunum 18 sem
kennd voru og unnid med hafi komid fyrir 1 peim bokum.

Alyktanir

[ pessari rannsékn var ordafordakennsla kénnud med lestri sdgubdka hja tveimur bérnum med
malproskaréskun. Nidurstodur benda til pess ad ordafordakennsla af pessu tagi, par sem ord eru
utskyrd um leid og pau koma fyrir 1 sogubdk, skili betri drangri en lestur ségubdka an pess ad
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atskyra akvedin ord. Pessar nidurstédur eru 1 samremi vid erlendar rannséknir (t.d. Biemiller
og Boote, 2006 og Coyne o.tl., 2007). Hins vegar hélst drangurinn ekki ad fullu manudi eftir
ad ihlutun lauk. Pad bendir til pess ad bérn med malproskaréskun purfi stoduga orvun til ad
vidhalda ordaforda sinum. Petta er mikilvagt ad hafa i huga pegar verid er ad leidbeina foreldrum
og leikskélakennurum barna sem eru med fravik i mali. Pau purfa adstod vid ad skilja sdgurnar,
pau purfa beina ttskyringu 4 ordum og pad verdur ad gzta pess ad mailfar bokanna sé vid
hafi. Ordafordakennsla af pessu tagi er mikilvaeg fyrir born med malproskafravik en pad er
ljost ad bornin purfa meiri og markvissari 6rvun badi starfsmanna leikskélans og foreldra til ad
maldrvunin yfirfaerist 4 sjalfsprottid tal.

Vocabulary intervention through storybook reading for children with
developmental language disorder

Children diagnosed with developmental language disorders (DLD) have difficulty
learning language. This affects both language comprehension and expression and
occurs without any obvious explanation. Many children with DLD have coexisting
conditions, such as attentional or emotional problems. Children with DLD can
have different types of difficulties learning language and the severity varies. The
symptoms are numerous, including problems with learning and applying the rules of
grammar, sentence construction, and language use. One common symptom is limited
vocabulary. Children with DLD have smaller receptive and expressive vocabularies
than their peers. They learn new words at slower rate and forget newly acquired
words more rapidly. They know fewer words and have weaker semantic connections
within their lexical system. This deficit is visible in their expressive language as they
often use simple, high frequency vocabulary. This lack of vocabulary diversity can
affect their future reading comprehension and academic performance. Research have
shown that DLD is common, with approximately 9% of children displaying signs of
language impairment without other coexisting difficulties. Considered in the context
of the population of Iceland, this means that approximately 400 children in every
year-based age group could be affected by DLD.

The aim of this project was to examine the effect of an intervention which aimed
to increase the vocabulary of two children diagnosed with DLD. Both attended the
same preschool and were in their last year in the preschool where the training took
place. The training involved reading a story book where two different methods of
teaching target words were compared. The words were either (a) explained explicitly
and directly when they occurred in the text, or (b) indirectly when the children were
exposed to the words in the text but without explicit teaching. A multiple baseline
design was employed by comparing the intervention methods between the children.
The intervention took place four times a week for six weeks. Child A received
indirect teaching in the first week, then two weeks of direct teaching, followed by
three weeks of indirect teaching. As regards Child B, indirect teaching occurred in
the first four weeks, followed by direct teaching during the last two weeks. The effect
of the intervention was measured by testing how well the children could define the
target words and by language samples of spontaneous speech. Measurements were
made before, during, and immediately following training, as well as a month after
training ended.

Expanding vocabulary by direct teaching was found to be a more powerful method
than indirect teaching. Vocabulary training using direct teaching had a positive effect
with regard to the words taught. Measurements showed that when direct teaching
was conducted the children in this study knew the words and were able to explain
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them, whereas their vocabulary improved only slightly when indirect teaching
methods were applied. Measurements taken a month after intervention showed that
the children did not fully retain the newly gained vocabulary. It is clear, however, that
to maintain the newly gained vocabulary repeated reading, including discussion of
target words, is necessary for children with DLD. Reading storybooks with or without
direct teaching of target words did not affect the children’s spontaneous vocabulary
use as measured by language samples; that is, they did not begin to use more complex
and different words when speaking spontaneously. However, on average the children
produced more grammatically correct sentences and made fewer morphemic errors.

The findings of this study show the importance of reading story books to children
during their preschool years. The findings demonstrate that for learning new words
children with poor language skills need direct teaching and repeated intensive
instruction. It is not enough merely to read the stories without explaining unknown
new words. Furthermore, repeated measurements showed that during and after the
intervention the children spoke with fewer grammatical errors. This is probably
because the researcher made intensive use of the method of recasting during the
intervention. Recasting has been shown to be an effective way of correcting syntactic
and grammatical errors.

The study also demonstrated the importance of supporting children with poor
language skills and facilitating their language acquisition. These results can be used
for the benefit of parents, teachers and speech pathologists alike.

Key words: Language development, developmental language disorder, story book
reading, explicit and implicit vocabulary intervention
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Tvityngd born, ordatordi og ségulestur

Jéhanna Thelma Einarsdéttir, Eyran
Rakel Agnarsdéttir, Iris Osp Bergpérsdoéttir

Inngangur

Fjoldi leikskdlabarna 4 Islandi sem tala annad tungumdl en fslensku heima fyrir
hefur margfaldast 4 sidustu tveimur dratugum. Arid 2020 voru pau um 15,6%
en 4rid 1998 um 3,8% (Hagstofa Islands, 2022a, 2022b). A Tslandi szkja um
98% barna leikskdla frd unga aldri og langflest (96%) dvelja par sj6 tima 4 dag
eda lengur (Hagstofa [slands, 2022a). Malérvun barna er snar pdttur { starfi
leikskélans og htin er sérstaklega dyrmet fyrir bérn sem hafa annad tungumdl
en fslensku ad heimamili.

Rannséknir hafa synt ad b2di islenskur ordafordi (Aneta Figlarska o.fl.,
2017) og hljédkerfisvitund (Kriselle Lou Susan Jénsdéttir o.fl., 2018) leik-
skélabarna med 6nnur médurmal en islensku er marktazke slakari en hjd demi-
gerdum eintyngdum bérnum. Enn fremur syndu nylegar nidurstédur Hjor-
disar Hafsteinsdéttur o.fl. (2022) ad heildarmélproski, bdi malskilningur
og maltjdning, 25 tvityngdra barna var um premur stadalfrdvikum frd medal-
getu eintyngdra jafnaldra 4 stadlada mdlproskapréfinu MELB (Péra Mis-
déttir o.fl., 2021). Jafnframt syndi athugun 4 sjélfsprottnu tali barnanna ad
pau tjidu sig { marktaeke styttri setningum, notudu ekki eins fj6lbreytt ord og
gerdu hlutfallslega fleiri villur samanborid vid eintyngda jafnaldra. Svipada
sogu er ad segja um grunnskélanemendur med annad médurmal en islensku.
Islenskukunndtta peirra er mun slakari { samanburdi vid eintyngda jafnaldra
og framfarir { islensku hagari (Elin P6ll Pérdardéttir, 2021; Elin Poll Pérdar-
déttir og Anna Gudran Jualiusdéttir, 2013; Sigridur Olafsdéttir, 2015; Sig-

- 137 -



JOHANNA THELMA, EYRUN RAKEL OG IRIS OSP

ridur Olafsdéttir o.fl., 2016). Rannséknir hafa synt fram 4 mikilvagi pess ad
hafa ndd gédum tékum 4 tungumalinu vid lok leikskdla par sem sterk fylgni er
4 milli ferni { {slensku 4 leikskdlaaldri, sidara ndmsgengi (Jéhanna T. Einars-
déttir o.fl., 2016) og almennri lidan { grunnskélanum (Amalfa Bjérnsdéetir
o.fl., 2013). Ordafordi er sd pattur mélproskans sem tengist hvad sterkast mél-
umhverfi barna (Hart og Risley, 1995; Hrafnhildur Ragnarsdéttir, 2015). Ad
efla islenskan ordaforda er pvi dhrifamikill lidur { pvi ad auka ferni tvityngdra
barna { fslensku og getur skipt sképum fyrir velgengni peirra { islensku sam-
félagi (Sigridur Olafsdéttir o.fl., 2016).

Milproski, ordafordi og tvityngi

Margir pattir hata dhrif 4 hvernig born lera tungumadl. Magn og gzdi sam-
skipta vid barnid skipta par skopum, bdi { tileinkun médurmdlsins (Pear-
son o.fl., 2007) og { maltéku annars méls (Elin Poll Pérdarddttir, 2011;
Paradis og Jia, 2016). Med magni er 4tt vid hversu rikuleg malérvun er {
umhverfinu og hve miklum hluta af vékutima b6rnin dvelja { hvoru tungu-
mali fyrir sig. Synt hefur verid fram 4 ad tvityngd born lera frekar ord og
malfr2di pess tungumdls sem pau dvelja lengur { (Elin Poll Pérdardéttir,
2011; Hoff o.fl., 2012). Gzdin skipta lika mali og ad um sé ad r2da jikvad
tengsl milli vidmelanda og barnanna (Brooks og Kempe, 2012; Elin Poll
Pérdardéttir, 2011). Almennt er midad vid ad born med ensku sem annad
mal séu fjogur til sex 4r ad nd samsvarandi vidmidum { ensku méli og ein-
tyngdir jafnaldrar (Elin Poll Pérdardéttir, 2021). Ymislegt bendir til pess
a0 pad taki bérn sem hafa 6nnur heimamdl en fslensku lengur en sex 4r
ad nd vidmidum eintyngdra jafnaldra ef pau nd peim yfirh6fud (Elin Poll
P6rdardéttir, 2021; Elin b. Pérdardéttir og Anna Gudrin Julfusdétir,
2013; Hjordis Hafsteinsdéttir o.fl., 2022; Sigridur Olafsdéttir og Hrafn-
hildur Ragnarsdéttir, 2010). Sérstaklega parf ad huga ad ordaforda tvi-
tyngdra barna par sem leikskélaumhverfid er yfirleitt eini méguleiki peirra
til ad lera ny islensk ord. Algeng ord leerast { samskiptum vid umhverfid en
fatidari ord parf ad kenna sérstaklega (Beck o.fl., 2013; Brooks og Kempe,
2012). Hjd tvityngdum bérnum dreifist ordafordinn 4 fleiri en eitt tungu-
mal, pad er ad segja b2di 4 heimamalid og skélamalid. Synt hefur verid fram
4 a0 ordafordi tvityngdra barna 4 skélamdlinu vid nfu dra aldur spdir fyrir
um framfarir peirra { lesskilningi 4 unglingsirum (Sigridur Olafsdéttir o.fl.,
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2016). Mikilvagt er pvi ad hafa { huga ad tvityngd bérn hafi b2di djupa
pekkingu 4 islenskum ordum og pekki nzgilega mérg ord til ad spjara sig {
islensku samfélagi.

Ordafordi og préun hans
Ordafordi er sd pattur malproskans sem er hvad hddastur umhverfi barnanna
og skiptir par skopum ad alast upp { malhvetjandi umhverfi (Hart og Risley,
1995; Hoft o.fl.,, 2012; Noble o.fl., 2005). Talid er ad born leri u.p.b. sjo til
nfu ord 4 dag milli 18 og 24 mdnada aldurs (Brooks og Kempe, 2012). Ad
medaltali tvofaldast ordafordinn milli tveggija og priggja dra aldurs (Elin Poll
P6rdardéttir, 1998) og vid upphaf grunnskdélagongu er ordafordi enskumal-
andi barna talinn vera um 4000-6000 ord (Brooks og Kempe, 2012).
Rannséknir 4 ordaforda eintyngdra fslenskra leikskélabarna hafa synt mik-
inn einstaklingsmun innan barnahépsins (Hrafnhildur Ragnarsdéttir, 2015;
Johanna T. Einarsdottir og Alfhildur Porsteinsdéttir, 2015). Jéhanna og Alf-
hildur (2015) skodudu méltjaningu 221 barns 4 aldrinum tveggja og halfs
ars til sex og halfs drs med pvi ad taka malsyni af sjélfsprottnu tali. Athugad
var hversu langar segdir (setningar) bérnin myndudu ad medaltali, hver veri
heildarfjoldi orda, fjéldi mismunandi orda og hlutfall villna. Nidurstddur
leiddu { ljés a0 mikil dreifing var innan hvers aldurshéps. Ferni sumra barna
vid fjogurra dra aldur var svipadur medalgetu sex dra barna medan énnur fjog-
urra dra born tjidu sig med svipudum hatti og tveggja dra born. Nidurstddur
ur rannsékn Hrafnhildar Ragnarsdéteur (2015) syndu einnig gridarlegan
einstaklingsmun hji 111 fjogurra dra bornum. Tengdist ordafordi barnanna
menntun médur, fjolskyldutekjum, fjélda barnabdka 4 heimilinu, lestri fyrir
barnid heima og pvi hvort barnid bjé 4 einu heimili eda tveimur. Pessar nidur-
st6dur eru hlidstzdar peim sem komid hafa fram { erlendum rannséknum um
tengsl félagslegra pétta vid ordaforda barna (Hart og Risley, 1995; Noble o.fl.,
2005). Somu félagslegu breytur virdast einnig hafa dhrif 4 préun ordaforda
fjsleyngdra barna 4 [slandi (Sigridur Olafsdéttir o.fl., 2016)

Ordanim og kennsla 4 nyjum ordum
Born tileinka sér ord med pvi ad nota pau ord sem pau heyra { samskiptum,

pegar talad er beint til peirra og einnig pau sem pau heyra { samredum hjd
60rum og pegar lesnar eru fyrir pau ségubzkur (Brooks og Kempe, 2012;
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Greover o.fl., 2020; Rice 0.fl., 1990). Til pess ad efla ordaforda barna er dhrifa-
rikt ad kenna peim ny ord med mismunandi hatti og 4 pad b2di vid um ein-
tyngd og tvityngd born. Rannséknir benda sterklega til pess ad hagt sé¢ ad
auka ordaforda barna med pvi ad lesa fyrir pau sogubzkur. [ barnabékum eru
oft ord sem eru ekki algeng { daglegu tali og parf ad kenna sérstaklega. Pau
koma endurtekid fyrir og { mismunandi samhengi sem getur audveldad born-
um a0 skilja merkingu peirra. Myndskreyttar bakur geta audveldad bornum
a0 muna ordin par sem pau geta tengt ordid vid myndina (Beck o.fl., 2013).
Margar erlendar rannséknir hafa synt fram 4 drangur pess ad efla ordaforda
med markvissum adferdum. [ safngrein Marulis og Neumans (2010) voru
teknar saman 67 rannséknir par sem kénnud var ordafordakennsla barna 4
leikskblaaldri. Skodad var hvada kennsluadferdir voru dhrifamestar til ad auka
ordaforda barna. Nidurst6dur syndu ad drangursrikast var ad lesa med born-
unum og fyrir pau, kenna peim dkvedin markord sem komu fyrir { bokinni,
reda ordin og utskyra sérstaklega med beinni kennslu.

Adferdir vid kennslu 4 njjum ordum med lestri soguboka

Lestur boka gefur takiferi 4 ad efla malproska barna og pd allra helst til pess
ad auka ordaforda peirra. Zevenbergen og Whitehurst (2003) préudu adferd-
ina samradulestur (e. dialogic reading) sem felur { sér ad lesandinn (foreldri,
kennari eda adrir) les fyrir born og hvetur pau til ad taka virkan pitt med pad
a0 markmidi ad auka miltjiningu og ordaforda peirra. Peir hafa gert grein
fyrir adferdinni og hvernig hun er byggd upp eftir aldri og porfum peirra
barna sem lesid er fyrir hverju sinni. Lesandinn spyr bérnin opinna spurninga
likt og ,hvernig, hvenr og af hverju?“. Hann endurtekur svor barnanna med
jakvaedu viomoéti og leidréttir eda batir vid og fylgir peim eftir med annarri
spurningu. Med pvi ad hrésa bornunum og hvetja pau leitast hann vid ad auka
dhuga peirra. Til pess ad fanga athygli peirra og auka tthald 4 medan 4 lestr-
inum stendur er talid mikilvegt ad lesandinn lifi sig inn { lesturinn med pvi
t.d. ad breyta réddinni og nota ltbragd. Ahugi barnanna skiptir mli og pvi er
ckki adalatridid ad lesa hvert einasta ord og skoda allar myndirnar heldur fylgja
dhuga og tthaldi barnanna. Adferdin Ordaspjall (e. Text Talk) (Beck o.fl,
2013) svipar til samrzdulesturs. Ordaspjall felur { sér ad kennari les upphdtt
sogubdk fyrir born og vinnur markvisst ad pvi ad auka ordaforda peirra. Hann
velur dkvedin ord ur békinni til ad kenna og staldrar vid pad pegar pad kemur
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fyrir { textanum og utskyrir merkingu pess. Bornin reda um ordin og leika
med pau ad loknum lestri. Kennarinn rekur séguprddinn med bérnunum og
hvetur pau til a0 velta honum fyrir sér til ad skapa samrzdur. Markmidid er
a0 auka ordaforda med markvissum hetti og um leid ad efla skilning barna 4
samfelldum texta. Ardis Hronn Jénsdéttir (2013) lagadi adferdina Ordaspjall
ad fslensku { leikskélanum Tjarnarseli { Reykjanesbe og gefin hefur verid at
samnefnd bék um hana.

Bein kennsla orda med sogulestri

Bein kennsla markorda felst { pvi ad ttskyra dkvedin sérvalin ord um leid og
pau koma fyrir pegar lesid er fyrir born. Er htn oft borin saman vid dbeina
kennslu par sem barnid getur sér til um hvad ordid pydir at frd samhengi {
texta og 4n pess ad pad sé Gtskyrt sérstaklega. Vid beina kennslu heyra bornin
markordin oft, sem getur hjilpad peim ad tengja merkingu vid ordin og
endurtekningin eykur likur 4 ad ordid festist frekar { minni. Ungir hlustendur
spyrja oft ekki hvad dkvedid ord pydir 4 medan 4 sdgulestri stendur, sérstaklega
pegar lesid er fyrir born { hép. An adstodar skilja pau ef til vill ekki 61l ordin
og geta ekki rddid { merkingu peirra 4 medan pau hlusta 4 sogu (Biemiller og
Boote, 2006).

Coyne o.fl. (2004) og Beck og Mckeown (2007) voru medal fyrstu fredi-
manna sem rannsokudu ordandm leikskélabarna med pvi ad dtskyra fyrir-
fram dkvedin markord. Adur h6fdu m.a. Beck o.fl. (1982) og McKeown o.fl.
(1985) skodad slika adferd medal grunnskdlabarna og hatdi hun bzdi aukid
ordaforda og mélskilning peirra barna sem téku pdtt. Adferdin félst { pvi ad
bornin fengu beina dtskyringu 4 markordum vid lestur ségubdka dsamt pvi
ad fd a0 tj4 sig um markordin og reynslu sina { tengslum vid pau. Rannsdknir
peirra leiddu { ljés ad born 4 sidasta dri { leikskola lerdu frekar sjaldgaf flokin
ord ef farin var su leid ad ttskyra ordin beint. Hlidstzdar nidurstddur komu
fram hj4 Justice o.fl. (2005) sem syndu fram 4 ad born med slakan ordaforda
juku vid ordaforda sinn pegar pau fengu ttskyringu 4 nyju ordi pegar pau
heyrdu pad { fyrsta skipti. Somu nidurstodu fengu Sigran Alda Sigfasdéttir
o.fl. (2020) med athugun 4 ordandmi barna med mdlproskaréskun (DLD) 4
siasta dri { leikskdla. Fleiri fredimenn, eins og Biemiller og Boote (2006), sem
bdru saman beina kennslu og ébeina med lestri sogubdka, syndu fram 4 ad
beina kennslan gaf betri raun vid ad auka ordaforda barnanna. Nyleg rann-
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sokn frd Noregi syndi jafnframt ad samredulestur med markvissri ordaforda-
kennslu var drangursrik adferd til ad auka ordaforda fjoltyngdra leikskélabarna
(Graover o.fl,, 2020).

Hvada ord 4 ad kenna?

Vandasamt getur verid ad velja ord sem 4 ad kenna til ad auka ordaforda yngri
barna. Hver bék getur innihaldid morg ord sem bérn pekkja ekki og pvi parf ad
einblina 4 f4 markord { einu. Fyrir yngstu bérnin eru tv6 til prja ord nég pegar
tekid er tillit il athygli og minnis barnanna. Auk pess er hetta 4 ad pau missi
sogupradinn ef lesandinn gerir oft hlé 4 lestrinum til ad rda og ttskyra ord.
Gott er ad velja ord sem nytast bornunum 4 einhvern hétt vel, ord sem tengjast
starfi leikskélans eda lykilord sem naudsynlegt er fyrir barnid ad kunna til ad
skilja efni sdgunnar sem lesin er. Einnig getur verid gott ad skoda hvort barnid
fdi tekiferi til ad nota ordid vid adrar adstzdur og hegt s¢ ad ttskyra merkingu
ordsins 4 pann hdtt ad hun skili sér til barnsins (Spencer o.f1., 2012). Enn frem-
ur md virkja bérnin sjdlf vid ad velja ordin. Beck o.fl. (1987) voru medal peirra
fyrstu sem voktu athygli 4 pvi hvada ord atti ad velja fyrir ordafordakennslu
barna. Pzr komu fram med svokallad ordafordalikan (e. word tiers) 4rid 1987
en Itkanid vard enn meira dberandi { békum peirra sidar (sjd Beck o.fl., 2008). |
likaninu voru utskyrd mismunandi hlutverk og gagnsemi orda { tungumdlinu
og ordunum skipt { prjt [6g.  fyrsta laginu (e. tier one) er grunnordafordi, sem
eru pau ord sem mest eru notud i tdludu méli, t.d. beis, hundur og hlaupa. I
o0ru lagi (e. tier two) eru ord sem spanna breidara svid og eru sjaldgafari en
{ fyrsta lagi. Pessi ord koma oftar fyrir { lesmdli en t6ludu mali og eru jafnvel
samheiti algengra orda ur fyrsta lagi, t.d. kriftugur, vernda og hrasa. [ pridja
lagi (e. tier three) eru svo sjaldgef og sérhafd ord eins og mdlstol. Sum ord {
pridja lagi eru mjog sjaldgaf pannig ad jafnvel fullordid folk pekkir pau ekki.
Beck o.fl. (2008) telja ad { flestum tilfellum veri @skilegast ad kenna ord { lagi
tvo par sem pau nytast bérnunum best { daglegu lifi. En fyrir bérn med mjog
takmarkadan ordaforda getur verid naudsynlegt ad kenna ord innan fyrsta
lags. Fleiri adferdir hafa komid fram vid val 4 ordum til pess ad nota { ordaford-
akennslu. Ti0ni orda getur skipt mali eda hversu oft pau koma fyrir { ritudu
mali. Stahl og Nagy (2006) skiptu ordum { tvo flokka, annars vegar hitidniord
(e. bigh frequency words) og hins vegar mjog gagnleg almenn ord (e. bigh utility
general vocabulary). Peir dlitu ad gott veri ad velja bzdi gagnleg almenn ord og
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hétidniord til ad nota { ordafordakennslu, kenna ordin og pydingu peirra. Enn
adrir hafa beitt mjog svipudum adferdum og peirri sem Beck o.fl. (1987) komu
fram med 4 sinum tima. { peirri rannsékn sem hér er kynnt var studst vid orda-
fordalikan peirra Becks o.l. (2013) og ordin voru valin ar 6dru lagi ordalikans-
ins. Mikil p6rf er 4 thlutunarrannséknum medal tvityngdra barna 4 Islandi par
sem rannsdknir hafa synt ad pau standa héllum feti par { samanburdi vid ein-
tyngda jafnaldra (Elin P6ll P6rdardéetir, 2021; Hjordis Hafsteinsdéttir o.f1,,
2022; Sigridur Olafsdéttir 0.fl., 2016). Finna parf gagnreyndar leidir til ad efla
malferni peirra og er pessi rannsékn vidleitni til ad bata Gr pvi. Sjénum var
beint ad pvi ad auka ordaforda tvityngdra barna med pvi ad lesa fyrir pau sogu
og kenna markvisst valin ord og efla pannig ferni peirra f islensku.

Markmid

Meginmarkmid rannséknarinnar var ad bera saman beina og 6beina kennslu
hji tvityngdum islenskum bérnum. Rannséknarspurningar sem leita 4 svara
vid eru eftirfarandi:

1) Skilar bein kennsla 4 markordum med sogulestri betri drangri vid
ad auka ordaforda hjd tvityngdum bérnum 4 leikskélaaldri en dbein
kennsla par sem markordin eru ekki ttskyrd sérstaklega?

2) Hefur bein kennsla 4 markordum med lestri ségubdka 4hrif 4 al-

menna méltjdningu eins og htin er metin med malsynum?

Adferd

bitttakendur

Pitttakendur voru tv6 bérn og £6r rannséknin fram { leikskdla peirra. Bornin
voru bdi valin eftir hentugleika en haft var { huga ad pau hefdu dvalid { nokkur
ar { leikskéla og haft tekiferi til a0 leera fslensku og ad pau veru ekki med DLD
eda milproskardskun. Pvi var midad vid ad pau uppfylltu eftirfarandi skilyrdi:
1) vera tvityngd, 2) 4 seinasta 4ri { leikskéla og 3) melast med demigerdan mél-
proska 4 fslensku. Pau eru kollud Sigridur og Viktor { rannsékninni en pad eru
ekki rétt nofn peirra. Foreldrar beggja barnanna voru pdlskir og héfdu buid
4 Islandi { um dratug. Modir Sigridar taladi 4geta islensku en fadir hennar og
foreldrar Viktors t6ludu ndnast enga islensku. Foreldrar beggja barna toldu
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ad ferni peirra 4 pélsku veri svipud og hjd eintyngdum pélskum jafnoldrum
peirra. Pétttakendur feddust 4 Islandi og hofdu verid { {slensku mélumhverfi
frd unga aldri, fyrst hjd dagmédur og sidan { leikskélum. Pau gengu { sama leik-
skola en voru ekki saman 4 deild. I leikskélanum toludu pau stéku sinnum
pdlsku saman en annars t6ludu pau fslensku. Pdtttakendur voru bdi 4 sinu
sjotta dri pegar rannsoknin héfst og var Viktor 5 dra og 10 mdnada en Sigridur
5 dra og 7 ménada. Mdlproskaprofid TOLD-2P var lagt fyrir bornin (Ingibjorg
Simonardéttir o.fl., 1995) fyrir rannsékn og syndu nidurstédur ad pau bjuggu
yfir medalferni { {slensku midad vid eintyngda fslenska jafnaldra. Foreldrar
beggja barnanna fengu itarlegar upplysingar um rannsdéknina og skrifudu undir
sampykkisyfirlysingu um patttoku peirra 4dur en rannsékn hofst.

Mzlingar

Melingar voru gerdar fyrir thlutun, medan 4 henni st6d og strax ad henni lok-
inni. Mzlingar sem notadar voru { rannsékninni voru mélsyni og sérhannad
maliteki par sem préfad var ur markordafordanum. [ t5flu 1 méd sjd yfirlit yfir
per malingar sem gerdar voru.

Tafla 1. Yfirlit yfir maelingar medan & rannsékninni stéd

Timi malinga Meliteki

Melingar 48ur en kennsla hefst T malsyni (samtalsmédlsyni)
Thlutunar/kennsluskeid: Daglegar mzlingar Sérhannad markordaprof
Thlutunar/kennsluskeid: Vikulegar melingar Mélsyni (samtalsmélsyni)

Seinna grunnskeid: Mealingar strax ad lokinni kennslu Tvo malsyni (samtalsmédlsyni)

Milsyni

Malsyni eru stutt synishorn af méltjiningu barna vid edlilegar adstzdur. Vid
Grvinnslu malsyna eru skodadir malikvardar 4 bord vid medallengd segda, fjol-
breytileiki orda eda ordmynda, malfrdi og setningagerd. [ pessari rannsékn
var fylgt leidbeiningum um toku mdlsyna 1 sjdlfsprotetnu tali og afritun peirra
sem er ad finna { handbék um médlsyni (Jéhanna Thelma Einarsdéttir og Péra
Seunn Ulfsdéttir, 2018). Sjalfsprottid tal var 1adad fram med pvi ad spjalla vid
barnid { leik. Samredurnar fylgdu dhuga barnsins. Studst var vid opnar spurn-
ingar likt og ,Hvad gerdud pid { dtiveru { dag?“ fremur en ad nota lokadar
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spurningar 4 bord vid ,,Var ekki gaman { Gtiveru { dag?“. Hvert malsyni var 50
segdir og voru nidurstodur bornar saman vid vidmidunartolur frd 39 bornum
{ aldurshépnum fimm og halfs 4rs til fimm 4ra og ellefu ménada dra (Johanna
T. Einarsdéttir og Alfhildur Porsteinsdétetir, 2015). Hugbtnadurinn M4l-
greinir var notadur vid Grvinnslu malsynanna (Jéhanna Thelma Einarsdéttir
og Stefin Carl Peiser, 2016).  pessari grein eru skodadar nidurstodur meli-
kvarda fyrir fjolda mismunandi ordmynda og hlutfall malfradivillna sem voru
i flestum tilfellum beygingarvillur. Samtals voru tekin tiu mélsyni hjd hvoru
barni. Tvo malsyni voru tekin fyrir thlutun, eitt mdlsyni vikulega 4 medan 4
thlutun st6d (alls sex malsyni) og tvé strax ad lokinni thlutun.

Sérhannad melitzki

Hannad var sérstakt ordafordaprof til ad nota vid rannsdknina ad fyrirmynd
profs ur rannsékn Coynes o.fl. (2007). Préfad var { lok hvers dags ar mark-
ordaforda dagsins 4 medan 4 thlutunarskeidi st4d, hvort sem um var ad reda
beina eda ébeina kennslu. Par sem markordafordinn var mismunandi eftir
békum var { raun um sex hlidstzd préf ad reda, sjd toflu 2. Bérnin voru bedin
um ad skilgreina markordin. Hagt var ad fi tvo stig fyrir fullgilt svar, eitt stig
fyrir semilegt svar en ndll stig fyrir ad snta Gt ur eda svara ekki. Sem demi um
fullgilt svar vid markordid hrasa var ad detta en sem demi um semilegt svar
var: ,Brédir minn dettur stundum®. Sérhannada malitzkid var notad til pess
ad kanna pekkingu barnanna 4 markordunum.

Val 4 s6gubékum og markordum

[ samr4di vid deildarstjora barnanna { leikskélanum voru valdar bekur sem
péttu henta fimm 4ra bérnum vel og sem ekki var verid ad lesa fyrir bérnin
4 medan 4 rannsékninni st6d. Alls voru sex bakur lesnar fyrir bornin, valin
voru sex markord ar hverri bék eda alls 36 markord, sjd ndnar { toflu 2. Mar-
kordin voru valin samkvaemt fyrirmynd Becks o.fl. (2013) ar 63ru lagi orda-
fordans (Tier-2). I samradi vid deildarstjéra 4 leikskéla barnanna og med hijlp
islenskrar ordabdkar voru atskyringar bunar til 4 markordunum sem hentudu
aldri og daglegri malnotkun barnanna. Oh4dur adili sem hafdi mikla reynslu {
starfi med bornum 4 pessum aldri f6r yfir atskyringarnar og val 4 markordum.
Valin voru tv6 nafnord, tvo sagnord og tv lysingarord ur hverri bék eins og
gert var { rannsékn Coynes o.fl. (2007).
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Tafla 2. Baekur, markord og kennsla

Heiti békar Hoéfundur/-ar Markord Adferd
Bukolla Huginn Pér dstitd, bdl, Mdnudagur, vika 1, 2, 0g 3
Grétarssonog  baula, miga, stdr- Obein kennsla Viktor (vika 1)
Rosaria Bat-  stigur, dgnarstor Bein kennsla Viktor (vika 2 og 3)
tiloro Obein kennsla Sigridur (vika 1, 2 og 3)
Kuggur { Sigran Eldjirn  kunningt, osku- Midvikudagur, vika 1, 2, 0g 3
sveitinni baugar, epa, ad- Obein kennsla Viktor (vika 1)
stoda, undraverdur, Bein kennsla Viktor (vika 2 og 3)
dpolinmddur. Obein kennsla Sigridur (vika 1, 2 og 3)
Amma fer { Bjork Bjarkar-  dttavits, vasa- Fostudagur, vika 1, 2, 0¢ 3
sumarfr{ dottir Pbidfur, bropa, Obein kennsla Viktor (vika 1)
tylla, dvenjulega, Bein kennsla Viktor (vika 2 og 3)
trodfullur Obein kennsla Sigridur (vika 1, 2 og 3)
Holdum veislu, ~ GunillaBerg-  terta, nafuspjald, — Mdnudagur, vika 4, 5, 00 6
Einar Askell! strom bragda, gegjast, Obein kennsla Sigridur (vika 1)
himinlifands, ljif-  Bein kennsla Sigridur (vika 5 og 6)
fengur Obein kennsla Viktor (vika 1,2 og 3)
Degar ég verd Gemma Cary,  treyja, fedgar, Midvikudagur, vika 4, 5, 0g 6
stér ztla ég ad Tatio Viana brésa, brasa, Obein kennsla Sigridur (vika 1)
spila med fslenska splunkunyr, bjalp-  Bein kennsla Sigridur (vika S og 6)
landslidinu samur Obein kennsla Viktor (vika 1,2 og 3)
Hundurinn, Bérdur beels, florts, Fostudagur, vika 4, 5,00 6
kétturinn og Oskarsson gabba, leidast, Obein kennsla Sigridur (vika 1)

musin

grjotfiill, dgurlega

Bein kennsla Sigridur (vika S og 6)
Obein kennsla Viktor (vika 1,2 og 3)

Framkvemd i hnotskurn

Djélfunaradferdin sem notud er { pessari rannsékn byggist 4 adferd Coynes o.fl.

(2007) um kennslu markorda med lestri sdgubdka en med breyttu snidi. Patt-

takendur voru ferri, rannséknartimi lengri, fleiri bekur lesnar og fleiri markord

kennd. Bein kennsla fér pannig fram ad 4dur en lestur héfst voru markordin sex

kynnt til leiks og barnid bedid um ad ldta vita ef pad heyrdi eitt af pessum ordum

koma upp 4 medan 4 lestri stzdi. Ef barnid Iét vita var setningin lesin aftur og

ttskyringin 4 markordinu gefin. Ef barnid lét ekki vita var st setning sem inni-

hélt markordid lesin aftur og barnid fékk beina ttskyringu 4 pvi ordi. Vid ébeina

kennslu voru bekurnar lesnar 4n dtskyringa 4 ordunum. Markordafordi dagsins

var préfadur daglega med pvi ad spyrja um skilgreiningu 4 markordunum ad

- 146 -



TVITYNGD BORN, ORDAFORDI OG SOGULESTUR

loknum lestri, hvort sem um var ad r&da beina kennslu eda dbeina. Kennslan fér
fram { herbergi { leikskéla barnanna par sem engin truflun var. Hver lestrarstund
ték um 8-20 mindtur, ébeina kennslan tdk styttri tima en beina kennslan.

Rannséknarsnid

Rannséknarsnidid var einlidasnid med marglida grunnskeidi. Einlidasnid bygg-
ist 4 endurteknum melingum par sem kunndtta einstaklings 4dur en kennsla
hefst er borin saman vid kunndttu hans 4 medan 4 kennslu stendur og eftir ad
kennslu Iykur (Gudran Arnadéttir og Porlikur Karlsson, 2003). Hér var sér-
hannada ordafordapréfid notad til ad bera saman 4hrif beinnar kennslu vid
dbeina kennslu 4 ordapekkingu barnanna. Skodud voru dhrif beinnar kennslu
endurtekid med pvi ad athuga ordandm barnanna 4 mismunandi ordum eftir
vikudégum og bera saman 4 milli pitttakenda beina og ébeina kennslu. Pegar
bein kennsla héfst hjd fyrsta pdtttakanda var ordandmid borid saman vid
kennslu hjd patttakandanum sem fékk dbeina kennslu. Tafla 2 synir ndkvem-
lega hvada ord og bakur var unnid med { hverri viku og hvort barnid fékk beina
kennslu eda dbeina eftir vikudégum og vikum. Eins og sést { toflu 2 var hver
bok lesin prisvar sinnum 4 sama vikudegi 4 viku fresti. Eftir prjir vikur var skipt
um bzkur. A mynd 1 er rannséknarsnidid skyrt frekar og par sést ad fyrstu viku

Viktor

Vika 1 Vika 2 Vika 3 Vika 4 Vika 5 Vika 6
Sigridur

Vika 1 Vika 2 Vika 3 Vika 4 Vika 5 Vika 6

Mynd 1. Marglida grunnskeid sem var notad i rannsdkninni
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kennslunnar fengu b2di bornin dbeina kennslu. Neastu tver vikurnar hlaut
Viktor beina kennslu 4 medan Sigridur fékk dfram ébeina kennslu. I fjérdu viku
fengu b2di bornin aftur dbeina kennslu. A fimmtu og sjottu viku hlaut Sigridur
beina kennslu en Viktor ébeina kennslu.

Medferdarheldni

Medferdarheldni (e. fidelity) er maling 4 pvi hversu ndkvemlega dztlun med-
ferdar er fylgt (Iris Osp Bergpérsdéttir o.fl,, 2021; Dusenbury o.fl., 2003;
Slaughter o.fl., 2015). Til ad geta sagt til um drangur medferdar eda borid
saman Olikar medferdir er naudsynlegt ad geta melt med nikvemni hvernig
medferd er komid til skila. An mzlinga 4 medferdarheldni vari audveldlega
hazgt ad draga dlyktanir um drangur medferda sem ekki reynast réttar (ris Osp
Bergpérsdéttir og Ingham, 2016). Med pjilfun, handbdkum og eftirliti er
unnt ad hafa betri stjérn 4 pvi hvernig medferd er komid til skila (Slaughter
o.fl, 2015).

Mat 4 medferdarheldni

Til ad meta medferdarheldni var studst vid fjéra melikvarda. Peir eru: magn
(e. dosage), fastheldni (e. adberence), gedi (e. quality) og svorun (e. responsive-
ness). Hver pessara melinga er mikilveg til ad utskyra og syna 4 traverdugan
htt hvad skilar drangri { rannsékninni (Dusenbury o.fl., 2003). { pessari rann-
sokn var magn kennslunnar melt med pvi ad skrd nidur hversu oft bérnin
mettu, hversu lengi hver kennslutimi st6d, b&di fyrir beinu kennsluna og
Obeinu kennsluna, og ad lokum hversu margar vikur pjalfunin ték. Lagt var
upp med ad pitttakendur myndu mata prisvar { viku { sex vikur og ad beina
kennslan tzki 15 minttur og dbeina kennslan 10 mindtur. Fastheldni er skil-
greind sem mealikvardi 4 hvort thlutunin var veitt af ndkvemni. I rannsékn-
inni var metid hvort rannsakandi atskyrdi markordin 4 vidunandi hdtt med
priggja punkta kvarda. Einn stdd fyrir ,ekki vidunandi®, tveir st6d fyrir ,,gerir
stundum® og prir st6d fyrir ,vidunandi®. Geds segja til um hversu vel kennsl-
unni er komid til skila. Pad var gert med pvi ad meta hversu vel rannsakandi
kom lestrinum frd sér. Metid var hvort rannsakandi hafi lesid markordin af
innlifun eda af dhugaleysi. Sami priggja punkta kvardinn var notadur og { fast-
heldninni. Ad lokum var metid hversu vel pdtttakandi brdst vid kennslunni og
hvort hann tdk virkan patt { henni. Svérunin var meld 4 priggja punkta kvarda
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par sem einn var ,hlustar ekki, hefur ekki dnzgju af lestrinum®, tveir var fyrir
yhlustar af hdlfum huga“ og prir var ,hefur dnagju af lestrinum og hlustar af
athygli“ (Dusenbury o.l., 2003).

Allir pjalfunartimarnir voru teknir upp 4 myndband med snjallsima (iPhone
8) og skodadi rannsakandi 61l myndbondin og mat medferdarheldnina. Auk
pess var 6hddur meistaranemi { talmeinafrzdi fenginn til pess ad fara yfir pridj-
ung myndbandanna og meta medferdarheldnina. Myndbondin sem hann mat
voru valin af handahéfi. Ad lokum voru pessar malingar bornar saman og
samrazmi milli matsmanna skodad.

Tolfrzdileg drvinnsla

Gognin voru skrdd { Microsoft Word- og Excel-skjal. Til pess ad skoda og meta
gognin var notud sjénrzn greining (e. visual inspection). 1 peirri greiningu eru
mzlingar bornar saman med linuriti og er hiin gjarnan notud pegar um ein-
[idasnid er ad rzda (Gudrdn Arnadéttir og Porlikur Karlsson, 2003).

Nidurstodur

Daglegar malingar

A mynd 2 mé sjd nidurstddur Gr sérhannada ordafordapréfinu sem lagt var
fyrir daglega ad loknum lestri. Borin er saman pekking barnanna 4 ordunum,
annars vegar vid beina kennslu og hins vegar vid ébeina.

Mynd 2 synir daglegar melingar 4 pvi hvad Sigridur og Viktor pekktu mérg
af peim sex markordum sem voru kennd daglega. Mest var haegt ad fi 12 stig
eda tvo stig fyrir hvert markord. Mismunandi bakur voru lesnar eftir viku-
dogum og um mismunandi markord var ad reda eftir pvi hvada sdgu var verid
a0 lesa, sjd toflu 2. Fyrri lotan (fyrstu prjir vikurnar) hefst 4 dbeinni kennslu
fyrstu vikuna (melipunktar 1, 2, 3) og sidan fékk Viktor beina kennslu en Sig-
ridur dfram ébeina kennslu (malipunktar 4, S, 6, 7, 8 og 9). Eins og sést 4
mynd 2 eru miklar framfarir { pekkingu 4 markordunum hji Viktori en ekki
hj4 Sigrioi. Hjd Sigridi vantar malingar fri fjérda degi vegna veikinda. Seinni
lotan (seinni prjdr vikurnar) hefst 4 ébeinni kennslu (mealipunktar 10, 11 og
12) fyrir b2di bornin, sidan fer Sigridur beina kennslu { tver vikur en Viktor
dbeina (mealipunktar 13, 14, 15, 16, 17 og 18). Miklar framfarir urdu 4 pekk-
ingu Sigridar 4 markordunum eins og kemur fram 4 mynd 2. Hlidstzdar fram-
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Mynd 2. Nidurstédur meelinga a pekkingu Sigridar og Viktors 4 markordum i lok hvers
dags. Blatt synir ébeina kennslu en rautt beina kennslu.

farir eru ekki hjd Viktori enda er um ébeina kennslu ad reda hji honum og
sagan lesin 4n atskyringa 4 markordum. Nidurst6dur ur dagsmealingum syna
greinilega ad bein kennsla hafdi skilad betri drangri en ébein kennsla. Einnig
er hegt ad draga pd dlyktun ad dbein kennsla hafi skilad litlum 4rangri, p.c.
hafi ekki bett miklu vid pekkingu barnanna 4 markordunum.

Milsyni

A grunnskeidi fyrir kennslu voru tekin tvé médlsyni hjd hvoru barni. Medan
4 kennslu stéd voru tekin vikuleg mdlsyni, eitt malsyni hji hvoru barni {
sex vikur. Ad lokinni kennslu voru tekin tvé mdlsyni hji hvoru barni. Sam-
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tals voru petta tiu mdlsyni hji hvoru barni. ol mdlsynin voru dlika 16ng eda
50-51 segd.

Fjoldi mismunandi orda
A mynd 3 sést fjoldi mismunandi orda { mdlsynum hji Viktori en mynd 4
synir fjolda mismunandi orda { mdlsynum hjd Sigridi.
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Mzelingar

Mynd 3. Fjdldi mismunandi orda hja Viktori. Gult synir grunnskeid, blétt stendur fyrir
6beina kennslu og rautt er bein kennsla

Nokkur dreifing er 4 fjolda mismunandi orda hjd Viktori eins og sést 4 mynd
4. Hann notadi frd 81 upp { 145 mismunandi ord { mélsynunum sem 6l voru
jafnlong eda um 50 segdir. Sji md ad fjélbreytileiki orda i maltjiningu Viktors
var mestur par vikur sem hann fékk beina kennslu (139-145 ord). Myndin
synir enn fremur ad pé ad bein kennsla hafi jakvad dhrif 4 fjolda mismunandi
ordmynda sem Viktor notar { sjdlfsprottnu tali pd virdast dhrifin ekki vera
varanleg pvi 4 seinna grunnskeidi eftir ad kennslu lauk notar Viktor svipadan
fjolda mismunandi orda og 4dur en kennslan héfst.

Eins og sést 4 mynd 4 er fjoldi mismunandi orda hjd Sigridi nokkud breyti-
legur eda frd 103 upp { 152 mismunandi ord, legstur vid ébeina kennslu en
hastur ad lokinni kennslu. Kennslan virdist hafa haft jakvad dhrif 4 fjélda mis-
munandi orda { sjdlfsprottnu tali Sigridar pannig ad eftir kennsluna tjdir hin

sig med fjolbreyttari ordum.
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Grunnskeid
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Bein kennsla

e

Grunnskeid

Mynd 4. Fjéldi mismunandi orda hja Sigridi. Gult synir grunnskeid, blatt stendur fyrir
Obeina kennslu og rautt er bein kennsla

Hlutfall malfraedivillna %

Viktor
Grunnskeid Obein Bein Obein kennsla Grunnskeid
kennsla kennsla 833%
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443% 0\.119\‘ A31%
405% Lo 362% 380%
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Mzlingar

Mynd 5. Hlutfall mélfreedivillna i malsynum hja Viktori. Gult synir grunnskeid, blatt
stendur fyrir dbeina kennslu og rautt er bein kennsla

Hlutfall malfredivillna
A mynd 5 er hlutfall malfredivillna { malsynum hjd Viktori en 4 mynd 6 er

hlutfall mélfredivillna { malsynum hjd Sigridi.

Eins og sjd md 4 mynd 5 eru toluverdar sveiflur { hlutfallslegum fjélda villna
hj4 Viktori 4 seinna grunnskeidi eda frd 1,65% til 8,33%. A medaltali voru par
4,6%, 4 grunnskeidi 4,94% og medan 4 kennslu stdd 4,43% en miklar sveiflur

voru { melingum sérstaklega 4 seinna grunnskeidi.

A mynd 6 m4 sjd nokkrar sveiflur { malfredivillum hja Sigridi { sjalfsprottnu
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Mynd 6. Hlutfall malfraedivillna i malsynum hja Sigridi. Gult synir grunnskeid, blatt
stendur fyrir 6beina kennslu og rautt er bein kennsla.

tali. Fyrstu vikuna 4 grunnskeidi var villufjéldinn hvad mestur eda um 6%.
Nestu prjir vikur vid ébeina kennslu lekkar hlutfallslegur villufjoldi ur 6%
{ ram 3%. Hlutfall mélfredivillna lekkadi enn frekar pegar hun hlaut beina
kennslu og var pd legstur um 3,3%. Ad lokinni thlutun 4 seinna grunnskeidi
md sjd hekkun 4 hlutfalli mélfredivillna. A medaltali var hlutfall villna 4,8%,
ad medaltali 5,7% 4 grunnskeidi en 4 medan 4 kennslu st6d var pad 4,1%.

Medferdarheldni

Medferdarheldnin var metin med sjdlfsmati rannsakanda med pvi ad fara
yfir upptokurnar. Rannsakandi mat magn kennslunnar en hin fél { sér 18
kennslutima 4 hvern pdtttakanda, { alls sex vikur, 6 tima fyrir beina kennslu og
12 tima fyrir 6beina kennslu. Sigridur metti { 17 tima, alla timana med beinu
kennslunni en S tima af 6 pegar dbeina kennslan dtti sér stad. Viktor metti {
alla 18 timana. Medaltal pjdlfunartima par sem bein kennsla var veitt var 16:18
minuatur 4 medan medaltal Sbeinnar kennslu var 9:19 mindtur. Rannsakandi
mat fastheldni og gedi sem vidunandi { 6llum tilfellum Hvad vardar svorun
taldi rannsakandi ad bornin hefdu haft dnzgju af lestrinum { 88,6% tilfella en {
11,4% tilfella hlustudu pau med hilfum huga.

Samrzmi 4 nidurstddum matsmanna

Rannsakandi og 6hddur matsmadur mdtu magn kennslunnar og voru alltaf
sammdla um fjolda skipta sem pitttakendur fengu kennslu og um lengd
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kennslunnar. Pegar kom ad medallengd kennslunnar var 91,8% samraemi milli
matsmanna { beinu kennslunni en 88% samrazmi { dbeinu kennslunni. Vid
mat 4 fastheldni og gedum var 100% samremi milli matsmanna. Samraemi
matsmanna var 93% vid mat 4 svorun patttakenda.

Umrzda

Meginmarkmid rannséknarinnar var ad athuga hvort auka megi ordaforda
tvityngdra barna 4 Islandi med pvi ad lesa fyrir pau sogubzkur. Borin voru
saman dhrif beinnar og ébeinnar kennslu 4 ordandm 4 36 markordum sem
voru valin Gr sex barnabékum. Helstu nidurstddur og um leid dvinningur
pessarar rannséknar var ad bein kennsla med lestri sogubdka skiladi betri 4r-
angri en 6bein kennsla. Vid beina kennslu voru markordin ttskyrd 4 medan 4
lestrinum st6d en vid dbeina kennslu voru markordin ekki titskyrd sérstaklega.
Pessar nidurstddur eru i samremi vid adrar samberilegar rannséknir (Beck
o.fl., 2013; Coyne o.fl., 2004; Justice o.fl., 2005; Sigrun Alda Sigfasdéetir o.fl.,
2020) sem syna ad vid sogulestur er mikilvagt ad staldra vid einstok ord og
ttskyra pau vel um leid og pau koma fyrir { ségunni. Pad ytir undir ad born
leeri ny ord en hvetur pau einnig til ad vera virk 4 medan 4 lestrinum stendur.
Enn fremur var kannad hvort sdgulesturinn og kennsla 4 ordum skiladi sér
i fjolbreytilegri ordanotkun og ferri malfredivillum { almennri méltjiningu
barnanna eins og hun endurspegladist { mdlsynum peirra. Nidurstodur syndu
a0 ordafordakennslan virtist hafa haft frekar jikved dhrif 4 notkun 4 fjol-
breytilegum ordum { almennri méltjiningu barnanna en ekki afgerandi dhrif
4 hlutfallslegan fj6lda malfradivillna. Pess ber ad geta ad fj6lbreytileiki orda {
almennri méltjiningu barnanna var svipadur og oft meiri en hjd eintyngdum
jafnoldrum. Hins vegar voru mélfredivillur hja bidum bérnunum toluvert
fleiri en hji eintyngdum jafnéldrum peirra (Jéhanna T. Einarsdéttir og Alf-
hildur Porsteinsdéttir, 2015).

Markordafordi

Fyrsta rannséknarspurningin fjalladi um hvort Viktor og Sigridur myndu nd
ad auka vid ordaforda sinn med pvi ad i beina Gtskyringu 4 markordum. Til
pess ad meta markordafordann var notad sérhannad ordafordapréf sem kann-
adi pekkingu barnanna 4 markordunum. Ordafordapréfid var byggt 4 fyrir-
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mynd ur rannsékn Coynes o.fl. (2007). Rannséknarsnidid var sett upp { tvar
priggja vikna lotur og héfst hvor lota 4 dbeinni kennslu. Pannig var hegt ad
bera saman pekkingu 4 ordunum 4dur en bein kennsla héfst og enn fremur
a0 skoda 4hrif beinnar kennslu. fyrri lotunni fékk Viktor beina kennslu en
ekki Sigridur og { seinni lotunni fékk Sigridur beina kennslu en ekki Viktor.
Med pvi var hegt ad bera saman ordandm 4 milli barnanna vid beina og dbeina
kennslu. I viku hverri var unnid med prjir bakur. Til ad mynda var Brikolla
tekin fyrir 4 mdnudégum { fyrri lotu og unnid med ordin Gr henni pann dag.
A midvikudégum voru tekin fyrir ny ord ar békinni Kuggur ¢ sveitinni. Dag-
legar melingar Gr markordunum syndu jakvadari dhrif beinnar kennslu en
Obeinnar. B4dir pdtttakendur voru samvinnupydir og dhugasamir um ad lera
ny ord. Pau heyrdu markordin og ttskyringu peirra oft 4 medan 4 ithlutun
st6d, sem mogulega leiddi til pess ad pau voru farin ad lera hvernig pau getu
utskyrt ordin. Ef pau voru ekki viss um hvad ordid pyddi sem spurt var um
voru pau hvote til pess ad giska 4 merkingu pess Pessar nidurst6dur um dhrif
beinnar kennslu 4 ordaforda eru { takt vid samberilegar erlendar rannséknir.
Sem demi md nefna ad Biemiller og Boote (2006) og Coyne o.fl. (2007) hafa
synt fram 4 ad born lera fleiri ny ord med beinni kennslu en med ébeinni, par
sem pau purfa ad giska 4 merkingu orda at frd samhengi. Svipud rannsékn,
par sem pitttakendur voru med DLD/mélproskardskun syndi fram 4 ad bein
kennsla vari drangursrikari en dbein (Sigran Alda Sigfasdéttir o.fl., 2020).

Mzlingar med malsynum

Seinni rannséknarspurningin f6l { sér ad skoda dhrif kennslunnar 4 sjdlfsprott-
i0 tal hji bérnunum med malsynum. Nidurstddur bentu til pess ad kennslan,
bdi bein og 6bein, hafi haft jakvad dhrif 4 hversu fjolbreytt ord pau notudu
{ mélsynunum. Hjd Viktori var fjélbreytileiki orda mestur 4 medan 4 beinu
kennslunni stéd. Fjolbreytileiki orda 4 grunnskeidi fyrir og eftir kennslu var
ndnast sd sami pannig ad kennslan virtist ekki hafa haft dhrif 4 fjolda mismun-
andi orda ef til lengri tima er litid. Viktor notadi ad medaltali 99 mismunandi
ord 4 bidum grunnskeidum en ad medaltali 127 mismunandi ord 4 medan
4 kennslu st6d. Hins vegar notadi Sigridur fjolbreyttari ord eftir ad kennslu
lauk, eda 142 ord ad medaltali, en 4 fyrsta grunnskeidi (117 ad medaltali) og
mun fjolbreyttari ord en eintyngdir jafnaldrar. Til samanburdar m4 geta pess
ad eintyngdir jafnaldrar nota 119 ord ad medaltali en eins og getid var um {
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inngangi er dreifing mikil innan hvers aldurshdps og stadalfravikid hétt (J6-
hanna T. Einarsdéttir og Alfhildur Porsteinsdéttir, 2015). Pvi m4 dlykta ad
kennslan, b&di bein og dbein, hafi haft fremur jakvad dhrif 4 ad auka fjol-
breytileika orda { almennri méltjiningu hja bidum bérnunum. Hlutfallslegur
tjoldi malfredivillna var hins vegar mun meiri b2di hji Sigridi og Viktori en
a0 medaltali hjd eintyngdum jafndldrum og breyttist litid 4 medan 4 rann-
sokninni st6d. Hlutfall mélfredivillna var ad medaltali 4,8% hji Sigridi en
4,6% hji Viktori. Eintyngdir jafnaldrar gera mun ferri malfredivillur eda ad
medaltali 1,6% (Jéhanna T. Einarsdéttir og Alfhildur Porsteinsdttir, 2015).
[ rannséknum par sem notud hafa verid malsyni til ad kanna malferni barna
med onnur heimamdl en islensku hafa nidurst6dur verid hlidstzdar, p.e. mal-
fredivillur hjd peim hafa verid fleiri en hji eintyngdum jafnoldrum (Hjordis
Hafsteinsdéttir o.f1., 2022).

Elin Poll Pérdardéttir (2011) syndi fram 4 ad magn og g=di samskipta 4
hvoru tungumdlinu fyrir sig skipta 6llu mali fyrir malproska tvityngdra barna.
Bddir pdtttakendur pessarar rannséknar vordu meirihluta af vokutima sinum
i leikskola { fslensku mélumhverfi. Melingar 4 mélproska peirra syndu ad pau
hofdu ndd godri faerni { islensku fyrir thlutun 4 6llum paccum fyrir utan mél-
fredina. Bornunum fannst gaman ad taka patt { rannsékninni, lera ny ord og
hlusta 4 ségurnar eins og kom fram vid athugun 4 medferdarheldni rannsékn-
arinnar. AJ sogn foreldra var malpekking peirra 4 pdlsku svipud og hji pdlsk-
um jafnoldrum peirra. Hér er pvi gott demi um vel heppnad og virkt tvityngi.

Hins vegar md velta pvi fyrir sér hvort efla matti ferni peirra { islensku
enn frekar med pvi ad vinna ad pvi ad fekka mdlfredivillum sem pau gera
sjdlfsprottnu tali. Synt hefur verid fram 4 ad 4hrifarik leid vid ad hafa dhrif
4 malfredipekkingu barna { daglegu tali er ad endurtaka leidrétt (e. recast-
ing) pad sem bornin segja (Cleave o.fl,, 2015). Med jakvadri endurtekningu
heyra bornin rétta setningamyndun og beygingar orda i daglegu tali. Ef allt
starfsfélk leikskodlans verdur medvitadra um ad leidrétta 4 jakvaedan hdte mdl-
far barnanna { daglegu tali er pad hugsanlega nagilegt til a0 bornin néi betri
tokum 4 islenskri mélfradi.

Avinningur rannséknarinnar
Mikilvaegt er ad finna drangursrikar adferdir til pess ad auka vid ordaforda og

samtimis ad efla malferni ungra barna. Adferdirnar purfa ad vera einfaldar {
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framkvemd og geta nyst foreldrum, kennurum og 68rum uppalendum. Pessi
rannsokn var gerd ad fyrirmynd erlendrar rannséknar (Coyne o.fl,, 2007)
par sem lesid var fyrir hép barna og voru nidurstédur hlidstzdar. Eins og hjd
Coyne og félogum (2007) jékst ordafordi barnanna meira vid beina kennslu
en Obeina. Ekkert bendir til annars en ad adferdina veri hegt ad nyta med hdpi
barna { almennu leikskdlastarfi. Pad metti Gtfzra hana 4 mismunandi vegu
med pvi ad virkja barnahdpinn 1 ad velja ord og efla pau { pvi ad reda vid og
freda hvert annad um ord og merkingu peirra. Synt hefur verid fram 4 ad pad
a0 lesa fyrir born hefur jakvad dhrif 4 malferni peirra. Ad lesa og ttskyra sam-
hlida dkvedin markord hefur jikvedari dhrif 4 ordaforda barna en pegar pau
reyna ad geta sér til um merkingu orda tt frd samhengi.

Ga0i malérvunar 1 leikskélanum skiptir skopum fyrir tvityngd born eigi
pau ad nd nagilega gédum tokum 4 skélamdlinu, islenskunni. Ordafordi er
sérstaklega mikilvegur og er hadur pvi hversu rikuleg og innihaldsrik maléry-
unin er { umhverfi barnsins (Hart og Risley, 1995; Hoff o.fl., 2012; Noble
o.fl., 2005). Sterk tengsl eru 4 milli stzerdar ordaforda tvityngdra barna og les-
skilnings peirra, sem er mikilvaegur fyrir alle nim (Sigridur Olafsdéttir o.fl.,
2016). Bornin { pessari rannsékn t6ludu bzdi pélsku heima en islensku 1 leik-
skélanum. Pau h6fdu ndd gédum tékum 4 bdidum tungumdalum fyrir utan fs-
lenska mélfredi. Mlorvun peirra { leikskélanum 4 fslensku hefur eflaust verid
margpett og gédur grunnur var lagdur 4dur en pessi rannsokn fér fram. Med
pessari rannsékn jokst ordafordi barnanna enn frekar og pau lerdu markordin
sem voru utskyrd med beinni kennslu.

Takmarkanir rannséknarinnar

Margir kostir fylgja pvi ad nota einlidasnid og marglida grunnskeid par sem
hegt er ad bera saman pekkingu einstaklinga fyrir og eftir thlutun og einnig
ad bera saman 4 milli patttakenda (Gudrin Arnadéttir og Porlikur Karlsson,
2003). En hafa parf { huga patti sem getu égnad innra rétemeati rannséknar-
innar. I pessari rannsékn var reynt ad koma { veg fyrir mogulega dhrifapetti
eins og ad bornin hefdu heyrt ségurnar og markordin 48ur. Hugsanlega hefur
pad haft hrif ad sérhannada melitekid eda ordafordapréfid var ekki forprof-
ad 4dur en rannséknin hofst frekar en { rannsékn Coynes o.fl. (2007). { raun
var um sex hlidstzd ordafordaproéf ad reda, eitt Gr hverri bok. [ pessari rann-
sékn voru bérnin tekin at dr barnahépnum og lesid fyrir pau einstaklingslega.

- 157 -



JOHANNA THELMA, EYRUN RAKEL OG IRIS OSP

Hugsanlega yrdu nidurstddur adrar ef lesid veri fyrir hép barna og veri dhuga-
vert ad kanna pad frekar.

Alyktanir

Hegt er a0 dlykta ad ordafordakennsla med beinni adferd, par sem markord
eru ttskyrd um leid og pau koma fyrir { sogubdk sem lesin er, skili betri drangri
en Sbein kennsla par sem markord eru ekki dtskyrd. Ahugavert rannsOknar-
efni veri ad kanna hvernig almennt er lesid fyrir born { leikskélum landsins
og hvort staldrad sé vid og ordin ttskyrd sérstaklega. Einnig veri dhugavert
a0 kanna hvort og hvernig markord eru valin sem kynnt eru fyrir bérnunum
4dur en lesturinn hefst. I pessari rannsékn voru sex ord valin ar hverri bék
eda 18 ord 4 viku. Bornin rédu vel vid ad lera svo morg ny ord { viku hverri
a0 vidhafdri beinni kennslu, nokkud sem metti taka til greina pegar verid er
ad lesa fyrir bornin. Samredulestur med beinni kennslu er ein leid til ad efla
malferni barna og dypka pekkingu peirra 4 tungumalinu. I barnabékum og
ritudum texta koma fyrir fl6knari ord og setningar en { daglegu talmli. Pvi er
brynt ad nota barnabzkur til ad efla og auka ordaforda barnanna. Sérstaklega
er mikilvegt ad kynna ny ord fyrir bérnum med annad médurmail en fslensku
og ttskyra pau sérstaklega par sem pau hafa yfirleitt minni ordaforda i {slensku
en eintyngd born (Aneta Figlarska o.fl., 2017; Hjordis Hafsteinsdéttir o.fl.,
2021). Til a0 efla mélferni allra barna er g6 mélérvun { almennu starfi leik-
skélans lykilatridi. [ leikskélanum er lagdur grunnur ad lestri og lesskilningi og
par med 6flugri mdlferni 4 fullordinsirum.
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AGRIP

Rannséknir benda til pess ad islenskur ordafordi tvityngdra barna { leikskélum
4 Tslandi sé slakari en jafnaldra peirra sem hafa islensku ad médurmali. Mark-
mid rannséknarinnar var ad athuga ordandm barna med pvi ad lesa sogu fyrir
pau. Borin voru saman 4hrif beinnar kennslu og ébeinnar. Pitttakendur voru
tvo tvityngd born sem hofdu pdlsku ad médurméli og voru bzdi 4 sidasta 4ri
{ leikskdla. Medan 4 beinni kennslu st6d var staldrad vid markordid pegar pad
kom fyrir { textanum og pad utskyrt. Vid ébeina kennslu fengu bérnin hefd-
bundinn sogulestur dn dtskyringar 4 markordunum. Notad var einlidasnid
med tveimur priggja vikna lotum og kennt prisvar sinnum { hverri viku. Nidur-
stodur leiddu 1 [jés ad bein kennsla skiladi betri drangri en dbein kennsla. Enn
fremur hafdi kennslan jikved 4hrif 4 fjolbreytileika orda { sjdlfsprottnu tali
barnanna. Nidurstédur rannséknarinnar geta nyst starfsfolki leikskéla sem ein
leid til ad auka fslenskan ordaforda tvityngdra barna.
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ABSTRACT

Bilingual children, vocabulary
and storybook reading

Previous research has indicated that bilingual children in Icelandic preschools
have a smaller vocabulary in Icelandic than monolingual peers who are first-
language learners of Icelandic. The aim of this study was to investigate chil-
dren’s vocabulary learning using a storybook-reading intervention. The
impact of explicit teaching and indirect teaching approaches was compared
regarding target vocabulary. The participants were two bilingual children who
had Polish as their home language. Both children were in their last year of pre-
school (5-6 years old) in Iceland. In the direct teaching approach, each target
word was explained when it appeared in the text. In the indirect approach, the
story was read without explanation of the target words. The intervention used
a single-case multiple baseline design, with two intervention blocks of three
weeks duration each. Analysis of children’s vocabulary knowledge showed that
direct instruction was more effective than indirect instruction, and that the
intervention (direct and indirect) had a positive effect on the number of differ-
ent words the children used in spontaneous speech samples. This intervention
approach may therefore be useful as an approach to increasing the Icelandic
vocabulary of bilingual children.
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Coding sheet for FOl measurements in the systematic review
Key information

e Author(s)

e  Publication year

e Sample size

e participant age

e Name/type of methodology

Design/Method:

e Isthere a clear statement of the aim of the research?

e Isltclear how the treatment will be organized and delivered?

e Can the study be replicated based on the design/description?
Training:

e s the clinician's training mentioned and/or listed?
e Isthere some form of supervision reported to prevent drift?
e Are the parents training described?

Dosage - Clinician

Reports of the actual number of sessions attended by the parents-child as well as the length
of each session or a mean of session length. Documentation of when the intervention starts
and finishes.

e Length of intervention (duration in weeks) (e.g. March 4 to September 8"
e Number of intervention sessions (e.g. 35 sessions)
e length of sessions (e.g. 45 minutes on average each session)

Dosage - parent

Reports of the actual number of home-sessions as well as the length of each session.

e Length of intervention (duration in weeks) (e.g. March 4 to September 8"
e Number of intervention sessions (e.g. 35 sessions)
e length of sessions (e.g. 45 minutes on average each session)

Adherence - Clinician

e Reporting of the use of any checklist, second observer, agreement data or other
to track accuracy of implementation - was the intended intervention provided.
o Self-administered checklist, observation, audio recording, video
recording

Adherence - Parent

e Reporting of any measurement that indicates measures to determine that the
intervention was provided in the home-sessions.
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o Audio recordings, video recordings, checklists, diary's, self-reports.
Quality - Clinician

e Reporting regarding how well the Intervention strategies were delivered at the
clinicians sessions
o  Check-lists, second observer, manual, audio recording, video recording

Quality - Parent

e Reporting regarding how well the intervention strategies were delivered at the
parent sessions
o  Check-lists, second observer, manual, audio recording, video recording

Responsiveness - Clinician

e Reports indicating to what extend parents are engaged and involved in the
treatment
o Information regarding attendance to treatment, parent satisfaction
questionnaire, interviews

Responsiveness - Parent

e  Studies reported child behaviour during interactions with parent during treatment
sessions or other observational measurements

245



Appendix D

246



Monthly measurements (A) and intervention measurements (B) for P1
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Monthly measurements (A) and intervention measurements (B) for P2

B1

12
15
18
21

250
200
150 V
100

50

10 |

12
15
18
21

248

%SS
B2

118

SPM

Naturalness and Severity

< MO OO N WOWTEHTNOM
] T O WLW OO ONN
Data points

== Naturalness

0 © N o
N N ™ ™ <

23

O O N WO DTN OMEO©ODN WO
NMNO®®©O®OVODHNHOOOOS = = = N
o oH o e

—  Severity



Monthly measurements (A) and intervention measurements (B) for P3
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Monthly measurements (A) and intervention measurements (B) for P4
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Monthly measurements (A) and intervention measurements (B) for P5

%SS

B2

SPM

8IT

Naturalness and Severity

991

0ET

— SEVErity

== Naturalness

251



Monthly measurements (A) and intervention measurements (B) for P6
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Monthly measurements (A) and intervention measurements (B) for P7
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