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Many students show symptoms of social anxiety. Cognitive behavioral training (CBT) has
been shown to be effective in reducing symptom behavior in therapeutic and school
contexts, but there are hardly any single-case studies that examine the individual
effectiveness in school settings. Furthermore, the extent to which differential
responsivity effects are exhibited by students has not been examined yet. This single-
case study with AB design investigates the effects of a CBT on the socially anxious
classroom behavior of students with severe symptoms of social anxiety. Two female and
two male students (9–10 years old) of an inclusive primary school in Germany participated
in the CBT over a period of twelve weeks. Socially anxious behaviors were measured daily
with Direct Behavior Rating-Multi Item Scales. Visual analyses, overlap indices, and
regression models show a substantial behavioral improvement for all students during
the intervention. However, there are differences between the students in terms of which
specific behaviors were improved and whether the behavioral improvements took place
immediately after the implementation of the intervention or continuously from
measurement to measurement in the B phase. The results highlight the relevance of
specific and individualized behavioral goals for CBT in school, although the effects should
be replicated in experimental studies.

Keywords: cognitive behavioral training, social anxiety, classroom behavior, school-based intervention, single-case
research

1 INTRODUCTION

Social anxiety is among the most prevalent emotional and behavioral disorders in school-aged
children and youth with relatively early ages of onset and high rates of comorbidity with many others
internalizing behavioral problems (Merikangas et al., 2010). Social anxiety is known to have a
negative effect on the development of children and youth and is strongly associated with psychiatric
disorders and substance abuse in adulthood, suicidal behavior, and educational underachievement
(Woodard and Ferguson, 2001; Copeland et al., 2014). In school contexts, social anxiety interferes
with several areas of functioning such as classroom participation, school achievement, or interaction
with peers (see e.g., Cohen et al., 2019).

Cognitive behavioral training (CBT) “refers to a collection of therapeutic techniques and
strategies that are used to alter behavior by teaching individuals to actively participate in
understanding and modifying their own thoughts and behaviors” (Mayer et al., 2005, p. 197).
This means that, in essence, CBT basically incorporates behavior modification strategies and
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cognitive modeling techniques. CBT for children and adolescents
with social anxiety has been shown to effectively reduce
symptoms of their disorder with moderate to large effects
(Scaini et al., 2016). Schools offer a suitable setting for CBT
for students with social anxiety, since the school context provides
an excellent opportunity to generalize and practice the newly-
developed skills in the children’s everyday environment (see e.g.,
Domitrovich et al., 2010), and intervention effects have been
found to be larger in school contexts (Scaini et al., 2016). Despite
this potential of CBT, there is still a lack of controlled single-case
studies that test patterns of individual students’ responsiveness to
CBT, especially with a focus on students who are not formally
diagnosed with social anxiety disorders, but who exhibit severe
clinical symptoms of social anxiety. Such studies are particularly
important for working with students with emotional and
behavioral disorders to expand the empirical evidence base on
the effectiveness of CBT (see e.g., Gresham, 2005). Here, the use
of controlled single-case research has at least four advantages:
First, this methodological approach allows us to examine the
response to an intervention of individual students or smaller
groups of students with shared characteristics (Riley-Tilman
et al., 2020). Second, single-case research allows capture of
important idiosyncrasies of individual students that might
explain intervention success (ibid.). Third, the repeated and
close-meshed measurements in a baseline and intervention
phase allow for a systematic comparison of developmental
trajectories without and with intervention, as well as specific
patterns of intervention effects, which in turn can be used to
develop evidence-based support methods (Huitema andMcKean,
2000). Fourth, the approach is highly feasible, especially for
studies with small target populations (such as students with
special education needs) (Maggin et al., 2018). In addition,
data from multiple baseline designs should be analyzed
inferentially to draw inferences regarding the individual
patterns of students’ responsiveness that might lead to
important practical implications in intervention planning. In
this regard, the single-case experimental research approach
offers the opportunity to control for the manipulation of an
independent variable and thus to examine the functional
relationship between the independent and dependent variable
more closely, as is uncommon in traditional case studies, for
example.

To overcome this desideratum, we evaluated the individual
response of four third-grade students with severe social anxiety
symptoms to CBT with integrated social skills training using a
multiple baseline single-case design. The training was
implemented in an inclusive primary school in Germany,
integrated into the students’ daily school routine and
conducted by an in-service special education teacher. Analysis
of progress was done by calculating descriptive statistics, overlap
effect sizes, and using piecewise-linear regression models for both
all four and each individual student.

1.1 Social Anxiety in School-Aged Children
Social anxiety can be defined as a dimensional set of
internalizing behavioral problems in social situations in
which the individual is exposed to possible scrutiny by

others (e.g., social interactions with peers, being observed
while eating, or performing in front of peers; American
Psychiatric Association APA, 2013; Rapee and Spence,
2004). These social situations provoke fear and anxiety in
affected children and youth, which often results in an
avoidance of these situations or in intense fear and anxiety
in the situation (APA, 2013). Children and youth who exhibit
social anxiety experience distress and impairment in several
important areas of functioning, such as interactions with peers
and school performance. Social anxiety often occurs comorbid
with other anxiety disorders, depressive disorder, and
substance abuse (Kessler et al., 2012).

Prevalence studies reveal rates of 5–7% of all school-aged
children afflicted by social anxiety (see e.g., Kessler et al., 2012;
Klasen et al., 2016). Most recently, the working group of the
national BELLA cohort study in Germany published
prevalence rate figures of 5–6% of all student whose parents
reported symptoms of a social anxiety disorder (Klasen et al.,
2016). Kessler et al. (2012) found 8.6% (ages 13–17) of youth
with social anxiety in a representative sample from the US
National Comorbidity Survey with significantly higher rates in
female participants. Furthermore, the persistence rates are
high, and social anxiety often turns into a chronical
disorder. Blanz et al. (2006) reported that approximately
45% of children with social anxiety continue to experience
the symptoms throughout the course of their childhood until
reaching adulthood.

Socially anxious behaviors have a negative effect on
students’ ability to function in school, these impairments
may take the form of an inability to participate in class,
poor achievements in school, or impaired peer interaction.
For instance, students with social anxiety avoid talking during
class discussions, do not participate in class or group activities,
and are not able to process valuable information because they
preoccupied with a fear of being judged by others (see e.g.,
Cohen et al., 2019). In addition, students with social anxiety
often avoids peer interactions, and they are often socially
excluded by their classmates (Krull et al., 2018), possibly
leading to feelings of isolation and loneliness (Zhu et al., 2019).

A well-examined and highly stable predictor of social
anxiety in children and adolescent is behavioral inhibition
(BI), which is a temperament style occurring in infancy and
early childhood (Clauss and Blackford, 2012; Luis-Joaquin
et al., 2020; Sandstrom et al., 2020). BI is based on a
cognitive-behavioral mechanism that manifests itself as an
exaggerated cognitive sensitivity to novel auditive and visual
stimuli, and an avoidance of unfamiliar situations and people
(Clauss and Blackford, 2012; Fox et al., 2005; Kleberg et al.,
2021). BI is closely linked to a dual model of information
processing including automatic (e.g., novelty detection,
attention biases to threat, and incentive processing) and
controlled (e.g., attention shifting and inhibitory control)
information processing (Henderson et al., 2015).
Considering this predictor of social anxiety, treatment
approaches for children and adolescents should focus on
restructuring maladaptive cognitions in uncertain social
situations and on rehearsing behavioral models that
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facilitate socially competent action. One treatment approach
that incorporate these principles is cognitive behavioral
training (CBT).

1.2 Cognitive Behavioral Training for
Students With Social Anxiety
As already discussed above, Mayer et al. (2005) conceptualize
CBT as an amalgamation of various therapeutic techniques
and strategies for changing behavioral patterns. These
techniques share the basic principle that maladaptive
cognitions maintain behavioral disorders (Hofmann et al.,
2012), and that “thoughts, emotions, and actions are
inextricably linked and that changing one of these
necessarily produces changes in the others” (Gresham,
2005, p. 213). Therefore, CBT targets the aforementioned
cognitive-behavioral mechanisms of BI and dual information
processing. It basically aims to change maladaptive
cognitions and thereby also change problematic behaviors.
CBT achieves this goal by combining cognitive modeling
techniques, such as psychoeducation, cognitive
restructuring, progressive muscle relaxation, and
metacognitive strategy training, with behavior modification
strategies, such as (self-)reinforcement, rewards, and
feedback. In cases of social anxiety in particular, CBT
frequently also makes use of social skills training to help
children and adolescents interpret social situations
appropriately and acquire skills for acting in a socially
competent manner in these situations (Scaini et al., 2016).

The development and research of CBT for social anxiety in
general and in particular for the school context is still quite young.
This is mainly due to the fact that CBT originates from the field of
clinical therapy and is more commonly used for the treatment of
depressive disorders and generic anxiety disorders. However,
CBT is also very well suited for use in the school context due
to its basic conceptualization and the methods used, allowing
students to experience in a natural school setting a variety of
social situations in which socially competent action is required.
The competencies acquired in CBT could thus be directly applied
and generalized across contexts. In addition, students interact
with numerous peers during the school day, so the group can be
used as a resource for building up a robust repertoire of social
skills. Finally, the material, and professional resources for
effective mental health support are usually already present in
school (see e.g., Domitrovich et al., 2010), since many schools
offer the possibility to work with small groups in differentiation
rooms, and several teachers often work in co-teaching in
one class.

To consider CBT as an evidence-based intervention for
students with social anxiety, it is important to examine the
empirical support of its effectiveness in school contexts (see
e.g., Gresham, 2005). In a meta-analysis of control group
studies on the efficacy of CBT for social anxiety, Scaini et al.
(2016) included a total of 13 studies that had a clear focus on CBT
for children or adolescents (from 6 to 18 years of age) with social
anxiety disorders. Regarding the school context, they found a
strong effect of Hedge’s g = 1.55 on reducing symptoms of social

anxiety disorder in pre-post studies. This effect was substantially
higher than the overall effect in clinical contexts (g = 0.67; Scaini
et al., 2016). Similar effect sizes were found in a meta-analysis by
Segool and Carlson (2008), which showed that treating
school-aged children and adolescents with social anxiety with
CBT resulted in strong reductions in its symptoms (g = 1.30),
moderate reductions in symptoms of general anxiety (g = 0.75),
and moderate improvements in social competencies. In a
controlled single-subject study with multiple baselines across
three six-grade students with emotional and behavioral
disorders, Schoenfeld and Mathur (2009) implemented the
FRIENDS curriculum, which is a CBT group intervention.
Applying visual analysis and the Percentage of Non-
overlapping Data Points index (PND), they found a decrease
in anxiety symptoms, and an improvement in academic
engagement as well as in school-appropriate behavior
(Schoenfeld and Mathur, 2009).

2 DESIDERATA, RESEARCH QUESTIONS
AND HYPOTHESES

Considering the advantages and successes illustrated above, CBT
appears as a potential approach for treating students with social
anxiety in schools. Results from control-group and single-case
studies provide empirical support for effective reduction of
symptom behavior and improvement of social behaviors,
though the amount of studies in school contexts is still sparse.
We were only able to find one single case study examining the
individual treatment responses of students with social anxiety in
school contexts, and this study relies solely on visual and
descriptive analyses. This is despite the high potential of
single-case studies to bring added value, especially for school-
based work with students with or at risk for behavioral disorders,
as such studies usually allow us to infer the individual
responsiveness to intervention and, therefore, to guide school-
based interventions accordingly. In addition, experimental
research has shown that visual analysis, especially for data
with a baseline trend, lacks validity and is prone to a
judgement bias in committing a Type 1 error (Wilbert et al.,
2021). Researchers do, in fact, have an array of, advanced,
regression-based approaches to the analysis of single-case data
at their disposal that allow for a differentiated analysis of effect
patterns in addition to an analysis of an overall intervention effect
(Manolov and Moeyaert, 2017). This emphasized the necessity of
conducting further controlled single-case studies to examine the
individual responses of individual students with social anxiety to
CBT in a differentiated manner. In addition to visual and
descriptive analysis methods, these studies should also
examine inferential statistics and control for potential baseline
trends to determine whether or not there is an intervention effect.

In an attempt to fill this research gap, we examined the
effectiveness of a CBT in reducing socially anxious classroom
behavior in students with severe symptoms of social anxiety. In
addition to the question of the extent to which the problematic
behavior can be reduced during the intervention (research
question 1), we are particularly interested in the extent to
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which individual differences exist in the responsiveness to the
training between the students and which patterns of effectiveness
will emerge (research question 2). We hypothesize that CBT will
reduce socially anxious behavior with a moderate to strong effect,
but that there will be differences between the students in regard to
which specific behaviors are improved and whether the
intervention effect occurs immediately after or continuously
during the implementation of the training.

3 MATERIALS AND METHODS

3.1 Participants
This study was conducted with a single class of third-graders of an
inclusive primary school in North-Rhine Westphalia (Western
Germany). This class was selectively chosen, since the class
teacher reported major concerns to the second author
regarding her students’ internalizing classroom behaviors. The
age group was selected because children in the third grade have
already been in school for two years and possible adjustment
effects on internalizing instructional behavior are less likely than
in the first two years of school attendance. The participating
students were selected based on three criteria: First, the
participating students should have severe symptoms of social
anxiety; second, these symptoms should manifest in a similar
manner, so that the interventions responses of the students would
be comparable across multiple baselines; third, to control for
potential gender effects on the students’ responses to the
intervention, students should be variant with respect to gender
so that, at best, both girls and boys participate in the study.

In a first step, the classroom teacher completed the problem
scales anxious/depressive (AD) and withdrawal/depressive (WD)
of the German language version of the Teacher Report Form from
the Child Behavior Checklist (TRF; Döpfner et al., 2015). The
results of these scales indicate whether the students exhibit
internalizing problem behaviors associated with social anxiety.
In a second steps, the students who showed significant behavior
problems in both TRF scales (T-score≥60) were compared in
regard to their age and their gender with the aim of ensuring
comparability across baselines. The AD scale consists of 16 items
that are rated by the teacher on a scale from 0 (not true) to 2 (very
or often true). The scale can thus take on a raw score of 0–32,
whereby for boys and girls aged up to a maximum of eleven years,
a score of 6 already indicates a behavioral problem (T-value > 60).
The WD scale consists of eight items assessed on the same scale.
Accordingly, the scale can take a raw score from 0 to 16, whereby
a score of 3 already indicates a behavior problem (T-value >60).
Following this procedure, it was found that two female and two
male students exhibited very high levels of socially anxious
behavior: Liam (9-years-old; T-scores for AD = 71, and WD =
81), Janet (10-years-old; T-scores for AD = 69, and WD = 81),
Emma (9-years-old; T-scores for AD = 71, and WD = 85), and
Noah (10-years-old; T-scores for AD = 76, and WD = 85). All
four students had comparable T-scores in both scales of the TRF,
and they all experienced slightly more problems regarding the
issues assessed with the scale WD. Since the four students met the
aforementioned criteria, all of them participated in the study.

Before the study began, the students and their parents were
provided with detailed descriptions of the study’s purpose and
procedures, and potential questions were answered. Furthermore,
the parents were informed about the use of the data and the
associated right of withdrawal.

3.2 Measures
3.2.1 Child Behavior Checklist—Teacher Report Form
The Child Behavior Checklist–Teacher Report Form (CBCL-
TRF) (Döpfner et al., 2015) is a rating scale to be completed
by the teacher that focuses on clinically relevant problem
behaviors. The form consists of 120 items focusing on child
externalizing and internalizing behavioral problems as well as
somatic problems. Ratings are made on a scale of 0 (not true) to 2
(very true or often true). In our study, the empirically based
syndrome scales Anxious/Depressive (AD) and Withdrawal/
Depressive (WD) of the TRF were selected based on the degree
to which they were considered to measure behavioral problems
associated to social anxiety. Studies examining the psychometric
properties of the German version of the TRF suggest good
internal consistencies for those scales (Döpfner et al., 2015).
The usage of the TRF in this study were twofold: First, it was
used to identify students suitable to participate in the study, and,
second, it served as a pre-post criterion measure before and after
the intervention.

3.2.2 Integrated Teacher Report Form
The Integrated Teacher Report Form (ITRF) was developed
initially to assess externalizing and internalizing classroom
behaviors indicating a social, emotional, and behavioral risk in
students (Volpe et al., 2018; Volpe et al., 2020). It consists of 36
items measuring academic productivity problems (eight items),
oppositional/disruptive behavior (eight items), anxious/
depressive behavior (eleven items), and social withdrawal (nine
items). The ITRF is part of the Integrated Screening and
Intervention System (Volpe and Fabiano, 2013), which
incorporates universal screening, intervention, and behavioral
progress monitoring. Numerous studies support its factorial
validity, internal consistency and retest reliability (Daniels
et al., 2014; Volpe et al., 2018; Volpe et al., 2020), the
construct validity (Casale et al., 2019), and the cross-cultural
equivalence (Casale et al., 2018). In this study, we used the
internalizing behavior scales of the ITRF (anxious/depressive,
social withdrawal) to precisely identify the problematic classroom
behaviors raising the most concern for the students. The teacher
completed the ITRF items on a 4-point Likert scale (0 = behavior
is not of concern, 1 = behavior is of slight concern, 2 = behavior is
of moderate concern, 3 = behavior is of strong concern).

3.2.3 Direct Behavior Rating—Multiple Item Scales
Direct Behavior Rating-Multiple Item Scales (DBR-MIS; Christ
et al., 2009) were used in the present study to record the
trajectories of the socially anxious classroom behaviors. DBR-
MIS is a combination of systematic direct observation and
behavior rating scales in order to provide a psychometrically
defensible, but cost- and time-efficient tool (Christ et al., 2009).
DBR-MIS is used by concretely operationalizing a student’s
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behavior (e.g., concentrated work) and observing this behavior in
a concrete situation of relevance (e.g., periods of silent work).
DBR-MIS usually define 2 to 5 items referring to specific and
concrete student behaviors, which are rated on a Likert scale
immediately after the target situation. This procedure is efficient
and flexible, and therefore well-suited for measuring behavioral
progress within quantitative single-case studies (see e.g., Matta
et al., 2020). Numerous studies indicate good to excellent
accuracy, reliability, validity, and sensitivity to change of DBR-
MIS (see e.g., Casale et al., 2021; Chafouleas et al., 2012; Matta
et al., 2020; Smith et al., 2018; Volpe and Briesch, 2015). The
psychometric quality of DBR could also be demonstrated for the
assessment of internalizing behavior, i.e., depressive behaviors
(Kilgus et al., 2019) and academic anxiety (van der Embse et al.,
2015).

To identify relevant items for the DBR-MIS, a step-by-step
approach following Hyman et al. (1998) was chosen. First, the
most problematic internalizing classroom behaviors exhibited
by the four students were identified using the results of the
ITRF. In the second step, interviews were conducted with the
class teacher to verify whether these items were generally
observable for the respective students in class. On this basis,
the following four items related to social anxiety were retained:
1) Avoids social interactions, 2) Prefers to play alone, 3) Acts
overly shy, and 4) Does not participate in class. These items
have acceptable loadings of β = 0.49 to 0.83 on the socially
withdrawn behavior factor of the ITRF (α = 0.88, ω = 0.90) and
thus adequately represent a key feature of socially anxious
symptom behavior (Volpe et al., 2020). The occurrence of
these behaviors across the day were rated at the end of each day
on four days per week during the baseline (twelve
measurement points) and intervention (36 measurement
points) phases. The items were rated on a four-point Likert
scale (0 = behavior did not occur, 1 = behavior occurred
slightly, 2 = behavior occurred often, 3 = behavior occurred
almost always).

3.3 Procedures and Study Design
After the identification of the students to participate in the
study, the class teacher completed the ITRF to precisely
operationalize the students’ internalizing behavior
specifically in classroom settings. Based on the results of the
ITRF, the aforementioned procedure was conducted to create
the DBR-MIS to measure the students’ progress in their
socially anxious classroom behavior. The baseline started in
January 2018, immediately after the Christmas break in
Germany, and lasted for three weeks. The four problematic
behaviors were rated on four school days a week at the end of
each school day for each participating student. This was to
ensure that the DBR results represented the socially anxious
classroom behavior across the entire school day. In sum, each
student’s behavior was rated on twelve measurement points in
the baseline.

This was followed by the intervention phase after three weeks.
The intervention was carried out using the “Mutig werden mit Til
Tiger” program (English translation: “Becoming brave with Til
the Tiger”; Ahrens-Eipper et al., 2010), which is a manualized

cognitive-behavioral training program for children aged five to
ten. The training consists of nine group sessions, in which
students learn and practice confident behavior in social
situations. The overarching goals of the training are to reduce
social avoidance and to build up socially competent behaviors.
The main character accompanying the children through the
training is the hand puppet Til, a shy tiger who does not dare
to do many things, but then learns and tries out new things
together with the children. The intervention session follows a
certain routine, or ritual, which makes them manageable, and
familiar for the participants. Each session starts with a reflection
on the past week in which students report positive and negative
experiences. This is followed by a discussion of a self-observation
sheet, where the children note whether they have achieved the
given weekly goal (e.g., participating in group activities, talking in
front of the class) on a daily basis by coloring a tiger. Afterwards,
each session has a central topic, which is introduced through a
game or an experience of the tiger. Following this, the topic is
made tangible for the students through a role play and practiced
accordingly. This is followed by a short form of progressive
muscle relaxation. At the end of each lesson, the students
receive a new self-observation sheet as homework.

In our study, the intervention was carried out by a special
education teacher in training who led the sessions (i.e., the second
author). This person had previously been trained in both the
assessment of internalizing behavior in the classroom and the
implementation of CBT in a 3-months university course. The
intervention was provided across nine weeks (one session per
week), whereby the starting point of the intervention could not be
staggered due to the fact that the intervention was a group-
training in only one class. If a student was absent due to illness or
other school activities, the session was rescheduled to another day
in the week, which ensured that the intervention could be
implemented in its entirety for all participants. Rating of the
socially anxious behaviors in the intervention phase was made
four times a week by the aforementioned special education
teacher in training, yielding a total of 36 measurement points
in the intervention phase.

3.4 Analyses
The main dependent variable in our data analyses were the DBR-
MIS scores. We conducted the data analyses with both the
individual score of each single behavior item on the DBR-MIS
and the sum score of all four items of the DBR-MIS. Therefore,
five dependent variables were used for the data analyses per
measurement point: four single behavior scores, each with values
from 0 to 3, and the DBR-MIS sum score with values between 0
and 12. This procedure was chosen to be able to make differential
inferences regarding the students’ individual behavioral
responses to the intervention.

To examine the intervention effects on the socially anxious
classroom behavior of each student, several procedures were
used to analyze the data, including descriptive statistics, and
inferential statistics based on regression analysis. First, we
calculated descriptive statistics (mean values and standard
deviations for baseline and intervention), and calculated the
non-rescaled non-overlap of all pairs (NAP; Parker and
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Vannest, 2009), and Tau-U (Parker et al., 2011). The NAP is
the percentage of all pairwise comparisons across the baseline
and treatment phases. According to Parker and Vannest
(2009), medium effects are indicated by values of 66–92%,
and strong effects are indicated by values of 93–100%. Tau-U
analysis represent an analysis technique that allows to examine
treatment effects on both between-phase difference and
within-phase trend (Parker et al., 2011), and which offers at
least four different types of Tau-U calculation (Parker et al.,
2011). In this study, we used the Tau-U “non-overlap with
Phase B trend with baseline trend controlled” (Parker et al.,
2011, p. 291), which is the non-overlap of all pairs between the
baseline and intervention phase plus the intervention phase
trend minus the baseline phase trend. This, then, allows us to
describe quantitatively how many percent of phase B scores
have decreased over all phase A scores while the experimental
treatment did not appear to be affected by potential trend of
scores (Brossart et al., 2018). Although no general
recommendation can be made about conventions for
interpreting Tau-U values, we considered a value of 0.20 as
a small change, values from 0.20 to 0.60 as moderate changes,
values from 0.60 to 0.80 as large changes, and values above 0.80
as large to very large changes as a guideline for interpreting the
results (Vannest and Ninci, 2015).

After arriving at the results of the calculations described, we
analyzed the data using a piecewise-regression approach
(Huitema and McKean, 2000). This procedure enables us to
control developmental trends in the data (trend effects) and
differentiate between continuous (slope effect) and immediate
(level effects) intervention effects. We conducted several
piecewise regression models for each single case (for each
single behavior, and for the sum score of the DBR-MIS)
and a multilevel extension across all cases (again for each
single behavior, and for the sum score of the DBR-MIS) with
measurements at level 1 nested in subjects at level 2 (Van den
Noortgate and Onghena, 2003). These combination of
regression models allow for inferences about a) the
interventions effects for each single case differentiated for
each individual behavior as well as for the overarching
behavioral dimensions of socially anxious behavior in the
classroom, and b) the intervention effects across all four
students, also differentiated by individual behaviors as well
as the higher-level behavioral dimension of social anxiety.

Finally, we calculated the Reliable Change Index (RCI) for the
difference between the TRF pre- and post-scores for the AD and
WD scales for each individual student. Basically, the RCI
represents the extent to which the magnitude of behavioral
change is statistically reliable (Jacobson and Truax, 1992). We
calculated the RCI based on the following formula (Jacobson and
Truax, 1992):

RCI � Xpost − Xpre��������������
2(Spre ������

1 − R2
xx

√ )√
where Xpost and Xpre represent the TRF pre- and post-scores for
each of the participating students, Spre is the standard deviation of

the norm data, and Rxx indicates the test-retest reliability of the
TRF scales. If the resulting score has a value above 1.96, the TRF
score difference between pre- and post-test is statistically
significant and indicates a statistically reliable change of the
TRF scores before and after the intervention.

All descriptive and single-case analyses were conducted using
R (R Core Team, 2018) and the package scan (Wilbert and Lüke,
2019). The reliable change indices were calculated in Microsoft
Excel.

4 RESULTS

4.1 Overlap Effect Sizes
4.1.1 Liam
Descriptive results and overlap effect sizes are presented in
Table 1 and Table 2. The graphs of the behavioral trajectories
of all students are shown in Figure 1. Both NAP (92.59%) and
Tau-U (-0.81) of Liam’s sum score on socially anxious behavior
indicate a strong reduction in the overall problematic behavior in
the intervention phase. Looking at the individual behaviors, both
the NAP and the Tau-U indicate moderate to strong effects, with
the largest effects in the item “Does not participate in class.”

4.1.2 Janet
For Janet, a strong intervention effect can be found across the sum
of all socially anxious classroom behaviors in both the NAP
(94.10%) and the Tau-U (-0.83). Similar to Liam, NAP and Tau-
U indicate moderate to strong effects for each individual
behavior, with the largest effects in the item “Does not
participate in class.”

4.1.3 Emma
Emma’s socially anxious behavior was reduced with a medium
effect in the intervention phase according to NAP (79.40%) and
with a large effect in the intervention phase according to Tau-U
(-0.75). Looking at the individual behaviors, Emma shows a
smaller reduction in problem behaviors overall, although NAP
and Tau-U still indicate at least moderate effects. Emma shows
the strongest behavioral changes in the item “Prefers to play
alone.”

4.1.4 Noah
In Noah’s sum score, the NAP (89.47%) indicates a moderate
effect and the Tau-U (-0.78) indicates a large effect. As with all
other three students, the NAP and Tau-U values for the
individual behaviors indicate moderate to strong effects. Noah
shows the strongest reduction in the problem behavior “Acts
overly shy.”

4.2 Piecewise Regression Models
4.2.1 Liam
The results of the piecewise regression models are presented in
Table 3. When summed across all behaviors, Liam’s progress
shows a significant trend effect in the A phase. This means that
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there was already a reduction in problem behavior in the A
phase. The individual behaviors “Prefers to play alone” and
“Acts overly shy” also show a significant trend in the A phase.
The problem behavior “Acts overly shy” also shows a
significant level effect, which indicates that a sudden
improvement in behavior occurred as the implementation
of the intervention began.

4.2.2 Janet
No significant effects can be found in Janet’s sum score. The
analysis of the individual behaviors shows, however, that
significant trend, level, and slope effects can be found in the
behavior “Avoids social interactions.” This means that Janet’s
tendency to avoid social interaction already decreased in the
A phase, but could be reduced immediately with the
implementation of the intervention and additionally
decreased significantly by 0.08 scale points per
measurement point during the intervention phase. In
addition, the significant level effect in the behavior “Does
not participate in class” indicates a sudden improvement in
class participation immediately after the implementation of
the intervention.

4.2.3 Emma
A significant trend effect in the A phase can also be observed
for Emma in the sum score. In addition, however, there is also

quite a strong and significant level effect, which indicates a
sudden improvement in behavior once the intervention
began. The data also show significant trend, level, and
slope effects for Emma in the item “Prefers to play alone,”
which, in addition to the reduction of playing alone already
found in the A phase, also indicate a sudden reduction after
the implementation of the intervention as well as a continuous
improvement by 0.09 scale points per measurement time
point in the B phase.

4.2.4 Noah
The only effect found for Noah was a significant slope effect in the
item “Acts overly shy,” indicating a progressively decreasing shy
behavior during the intervention phase of 0.08 scale points per
measurement.

4.3 Hierarchical Piecewise Regression
Multilevel analysis of the aggregated four individual cases as a
single case with measurement points (Level 1) clustered into
students (Level 2) shows a significant trend effect in the A phase
for the overall socially anxious behavior as well as a significant
level effect (seeTable 4 for all results). The level effect indicates an
improvement in behavior averaging at 0.59 scale point that
occurred immediately after the implementation of the
intervention. A significant level effect can also be found for
the item “Avoids social interactions,” for which the behavioral

TABLE 1 | Descriptive Statistics and Overlap Indices for the Single Behavior Scores and the DBR-MIS Sum Scores for each Student.

nA nB Descriptive statistics Overlap Indices

MA (SD) MB (SD) MedA MedB TrendA TrendB NAP Tau-U (p)

Liam
Item 1 12 36 2.25 (0.75) 1.61 (0.55) 2.00 2.00 0.02 −0.02 73.50 −0.70 (<0.000)
Item 2 12 36 1.92 (0.51) 1.28 (0.61) 2.00 1.00 −0.08 −0.04 75.81 −0.75 (<0.000)
Item 3 12 36 1.92 (0.51) 1.44 (0.56) 2.00 1.00 −0.10 −0.04 70.25 −0.80 (<0.000)
Item 4 12 36 2.42 (0.51) 1.14 (0.72) 2.00 1.00 0.01 −0.04 90.28 −0.79 (<0.000)
Sum Score 12 36 8.50 (1.24) 5.47 (1.68) 9.00 6.00 −0.15 −0.15 92.59 −0.81 (<0.000)

Janet
Item 1 12 36 2.08 (0.67) 1.42 (0.50) 2.00 1.00 −0.12 −0.04 76.04 −0.83 (<0.000)
Item 2 12 36 2.08 (0.29) 1.50 (0.65) 2.00 1.00 0.03 −0.03 75.58 −0.70 (<0.000)
Item 3 12 36 2.08 (0.51) 1.44 (0.50) 2.00 1.00 -0.06 −0.03 77.31 −0.79 (<0.000)
Item 4 12 36 2.75 (0.45) 1.33 (0.63) 3.00 1.00 0.00 −0.03 94.79 −0.77 (<0.000)
Sum Score 12 36 9.00 (1.28) 5.69 (1.58) 9.00 5.00 −0.14 −0.13 94.10 −0.83 (<0.000)

Emma
Item 1 12 36 2.42 (0.51) 1.97 (0.65) 2.00 2.00 −0.01 −0.05 67.59 −0.76 (<0.000)
Item 2 12 36 2.42 (0.67) 1.69 (0.75) 2.50 2.00 −0.14 −0.06 75.00 −0.75 (<0.000)
Item 3 12 36 2.17 (0.39) 1.78 (0.54) 2.00 2.00 −0.03 −0.03 67.13 −0.78 (<0.000)
Item 4 12 36 2.25 (0.45) 1.72 (0.70) 2.00 2.00 0.02 −0.05 70.49 −0.76 (<0.000)
Sum Score 12 36 9.25 (1.14) 7.17 (2.04) 9.50 7.00 −0.17 −0.18 79.40 −0.75 (<0.000)

Noah
Item 1 12 36 2.58 (0.51) 2.14 (0.64) 3.00 2.00 −0.05 −0.03 68.17 −0.67 (<0.000)
Item 2 12 36 2.67 (0.49) 1.86 (0.59) 3.00 2.00 0.05 −0.02 81.94 −0.74 (<0.000)
Item 3 12 36 2.67 (0.65) 1.89 (0.46) 3.00 2.00 0.05 −0.03 82.87 −0.84 (<0.000)
Item 4 12 36 2.75 (0.45) 2.06 (0.67) 3.00 2.00 0.00 −0.05 77.43 −0.78 (<0.000)
Sum Score 12 36 10.58 (1.16) 7.97 (1.59) 11.00 8.00 0.00 −0.13 89.47 −0.78 (<0.000)

Note. Item 1 = Avoids Social Interactions, Item 2 = Prefers to Play Alone, Item 3 = Acts Overly Shy, Item 4 = Does Not Participate in Class. The sum scores for each student is presented in
bold letters.
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improvement that occurred with the implementation of the
intervention can be quantified with 0.32 scale points across all
four students. The significant slope effect observed for the item
“Does not participate in class” shows that there was a continuous
improvement in class participation across all four students during
the intervention phase, indexed with 0.05 scale points per
measurement.

4.4 Reliable Change Index
The analysis of the pre- and post-scores of the AD scale from
the TRF shows that all four students are still in the problematic

T-score range of T > 60 after the intervention (see Table 5 for
all results). Nevertheless, the RCI indicates a statistically
reliable reduction in raw scores with strong effects for all
four students.

A similar pattern can be observed for the WD scale. Here,
too, all four students are still in the problematic T-score range
after the intervention, though the RCI does show statistically
reliable raw score improvements with strong effects for Liam,
Janet, and Emma. For Noah, the RCI is only slightly below the
cut-off for statistically reliable changes in the 95% confidence
interval.

TABLE 2 | Descriptive Statistics and Overlap Indices for the DBR-MIS Sum Scores for each Student.

Student nA nB Descriptive statistics Overlap Indices

MA (SD) MB (SD) MedA MedB TrendA TrendB NAP Tau-U (p)

Liam 12 36 8.50 (1.24) 5.47 (1.68) 9.00 6.00 −0.15 −0.15 92.59 −0.81 (<0.000)

Janet 12 36 9.00 (1.28) 5.69 (1.58) 9.00 5.00 −0.14 −0.13 94.10 −0.83 (<0.000)

Emma 12 36 9.25 (1.14) 7.17 (2.04) 9.50 7.00 −0.17 −0.18 79.40 −0.75 (<0.000)

Noah 12 36 10.58 (1.16) 7.97 (1.59) 11.00 8.00 0.00 −0.13 89.47 −0.78 (<0.000)

FIGURE 1 | Trajectories of the socially anxious classroom behavior for all four students during A- and B-phase.
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5 DISCUSSION

5.1 Main Findings
The purpose of this study was to analyze the effects of a cognitive-
behavioral intervention in a school setting on socially anxious
classroom behavior in primary school students. In addition to
descriptive and visual analysis, as well as an analysis of
overlapping data points from phases A and B, we were
particularly interested in the differential patterns of effects,
which we analyzed using regression models.

Overall, descriptive and visual analysis, as well as overlap
indices, indicate moderate to large reductions in socially
anxious behaviors in the classroom for all participating
students during the intervention phase. The clinical
significance of the effects is further supported by
substantially lower raw scores in the AD and WD problem
scales of the TRF, which are significant and reliable according
to the RCI values. These results indicate that all four students
benefited from the intervention and that socially anxious
behaviors decreased in the course of the intervention with
moderate to strong effects. The existing trend effects in the
baseline phase could be due to the start of the survey
immediately after the school vacations, after which
students with internalizing behavior problems may often be
more withdrawn and shyer. However, the analysis procedures
used here take these trend effects into account. This study was

thus able to replicate the positive effects of CBT on socially
anxious behavior found in group studies (Scaini et al., 2016).
These positive effects can also be supported, in particular, in a
complementary way by the fact that socially anxious behaviors
persist in a very stable manner, especially among children of
primary school age (e.g., Broeren et al., 2013).

The specific nature and extent of this positive response of the
four students to the CBT intervention, however, did show some
differences. While Liam and Janet improved primarily in their
participation in class, Emma showed the greatest improvement in
playing with others and Noah in becoming less shy. This confirms
that the change sensitivity of higher-level behavioral dimensions
is always measured by particularly salient specific behavioral
dimensions, and accordingly, an appropriate level of specificity
of the promoted behaviors should be ensured (Volpe and Briesch,
2015).

This impression is also confirmed by the results of the
piecewise regression analyses. Here, most effects can be found
for the individual behaviors—and not for the sum score of the
DBR-MIS. Interestingly, depending on the student and the
behavior being examined, both level effects and slope effects
can be found. This finding is also supported by the multilevel
regressions across all measurement points of the four students
together. Here, level effects can be found for the sum of all
socially anxious behaviors and socially avoidant behaviors as
well as a slope effect for participation in class. Level effects
indicate a sudden change in behavior that occurred

TABLE 3 | Piecewise regression analyses for the single behavior scores and the
DBR-MIS sum scores for each student.

Intercept (SE) Trend Level Slope

Liam
Item 1 2.09** (0.35) 0.02 −0.33 −0.05
Item 2 2.44** (0.29) −0.08* 0.49 0.04
Item 3 2.58** (0.21) −0.10** −0.87** 0.06
Item 4 2.35** (0.35) 0.01 −0.54 −0.05
Sum Score 9.46** (0.50) −0.15* 0.50 0.00

Janet
Item 1 2.83** (0.23) −0.12** −0.67** −0.08*
Item 2 1.88** (0.32) 0.03 −0.17 −0.06
Item 3 2.47** (0.26) −0.06 0.24 0.03
Item 4 2.73** (0.32) 0.00 −0.82* −0.04
Sum Score 9.91** (0.54) −0.14 −0.06 0.01

Emma
Item 1 2.49** (0.29) −0.01 0.45 −0.04
Item 2 3.35** (0.27) −0.14** −1.14** −0.09*
Item 3 2.39** (0.27) −0.04 0.37 0.01
Item 4 2.14** (0.31) 0.02 0.23 −0.06
Sum Score 10.36** (0.50) −0.17* −2.12** −0.01

Noah
Item 1 2.92** (0.33) −0.05 0.46 0.02
Item 2 2.35** (0.34) 0.05 −0.70 −0.07
Item 3 2.35** (0.27) 0.05 −0.50 −0.08*
Item 4 2.77** (0.30) 0.00 0.16 −0.04
Sum Score 10.56** (0.58) 0.00 −0.25 −0.13

Note. * = significant (p < 0.05); ** = significant (p < 0.001). Item 1 = Avoids Social
Interactions, Item 2 = Prefers to Play Alone, Item 3 = Acts Overly Shy, Item 4 = Does Not
Participate in Class. The sum scores for each student is presented in bold letters.

TABLE 4 | Multilevel piecewise-regression models for all behavior dimensions.

Parameter B SE t p

Avoids Social Interactions
Intercept 2.58 0.20 12.99 <0.001**
Trend −0.04 0.02 −1.85 0.066
Level Phase B −0.32 0.16 1.99 0.049*
Slope Phase B 0.00 0.02 0.15 0.884

Prefers to Play Alone
Intercept 2.50 0.20 12.77 <0.001**
Trend −0.04 0.02 −1.64 0.102
Level Phase B 0.19 0.17 1.14 0.256
Slope Phase B −0.00 0.02 --0.04 0.965

Acts Overly Shy
Intercept 2.45 0.17 14.78 <0.001**
Trend −0.04 0.02 −2.08 0.039*
Level Phase B 0.24 0.14 1.80 0.074
Slope Phase B 0.00 0.02 0.21 0.837

Does not Participate in Class
Intercept 2.50 0.12 11.66 <0.001**
Trend 0.01 0.02 0.31 0.755
Level Phase B −0.24 0.17 −1.40 0.162
Slope Phase B −0.05 0.02 −2.15 0.033*

Socially Anxious Classroom Behavior (Sum Score)
Intercept 10.07 0.55 18.23 <0.001**
Trend −0.11 0.04 −3.03 0.003**
Level Phase B −0.59 0.29 2.06 0.041*
Slope Phase B −0.03 0.04 −0.88 0.379

Note. * = significant (p < 0.05); ** = significant (p < 0.001).
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immediately after the implementation of the intervention,
whereas slope effects indicate a continuous and progressive
change in behavior (Rindskopf and Ferron, 2014). Because the
cognitive-behavioral intervention implemented here targeted
both cognition-related and behavioral-social skills, this could
mean that, in addition to a general responsiveness of the
students to a particular method, there could also be an
interaction between responsiveness, the individual
expression of the students’ social anxiety, and individual
intervention elements. This in turn can also cause the
intervention effect to be more progressive (as in a
significant level effect) or more progressively (as in a
significant slope effect) evident in concrete behavior. Such
differential moderation effects could be explained by
integrative models of self-regulated behavior (e.g., Bailey
and Jones, 2019), in which generic cognitive, emotional,
and social self-regulated skills are linked with executive
functions and conscious, intentional cognitive-behavioral
control. Initial experimental and intervention studies in
children and adolescents with social anxiety have already
empirically demonstrated the existence of these
mechanisms (see e.g., Pergamin-Hight et al., 2016; Abend
et al., 2018).

5.2 Limitations
The AB design implemented here is a quasi-experimental single-
case study design (Barlow et al., 2009). Due to the fact that this
design consists solely of 1 A and 1 B phase and neither phase is
implemented reversely (such as in an ABA or an ABAB design),
the internal validity of the study is limited in that potential
maturation and history effects were not controlled for (Tate
et al., 2016). Therefore, a causal statement that the effects
found were due to the intervention is not valid. Nevertheless,
the design can be used to show whether a meaningful change in
behavior occurred during the intervention, which is the most
important information from a practical perspective
(Giannakakos and Lanovaz, 2019).

Another limitation of this study is that both clinically
relevant symptom behavior identified using the TRF (in the
teacher’s judgment) and socially anxious behavior in the
classroom (in the teacher’s judgment) were collected
exclusively by teacher (in training) ratings. This is
problematic primarily for the reason that internalizing

behavioral problems are generally more difficult for other
people to observe than, for example, externalizing behavior
problems, and that there are substantial multi-informant
effects in the assessment of internalizing behavioral
problems (See e.g., De Los Reyes et al., 2015; Huber et al.,
2019). Therefore, our data could be biased by an
underestimation of the frequency of occurrence of the
problem behaviors. On the other hand, it has been shown
that teachers can identify internalizing behavior problems
quite accurately if they are trained in advance on how to
describe them (Conley et al., 2014).

Another limitation of this study—as with all single case
studies—is the generalizability of the results. The effects of
CBT on socially anxious behavior found in this study for four
students do not allow for a conclusion that CBT can reduce
socially anxious behavior for the population of all primary
school students with social anxiety symptoms (Maggin et al.,
2018). Rather, the generalizability of controlled individual case
studies is established by their replication. Only through a
larger number of controlled single-case studies, whose
findings are statistically integrated in a meta-analysis, would
any inferences about a target population be permissible.

5.3 Implications and Future Research
The present study contributes to the existing body of research
on the effectiveness of CBT in the school context and extends it
by a) for the first time, evaluating a controlled single-case study
in a differentiated manner using regression models and b) not
analyzing clinically relevant symptom behavior, but actual
socially anxious behavior occurring in the classroom. The
positive findings underscore the usefulness of using CBT in
schools for supporting students with social anxiety (Scaini
et al., 2016) and illustrate that each student responds
differently and individually to interventions. Further single-
case studies, at best with experimental designs, are needed to
reliably generalize the effects to other populations (Tate et al.,
2016). In addition, future studies should test the differential
effects found in this study to better understand their
underlying mechanisms. Because the participating children
in this study all received the same small-group intervention
without additional specific individualization, it is precisely
such individualization that could be implemented and
analyzed in future studies.

TABLE 5 | Reliable chance index for pre- posttest differences for anxious/depressive behavior and withdrawal/depressive behavior.

Anxious/Depressive Withdrawal/Depressive

Pretest Posttest Pretest Posttest

Student RS T RS T d RCIa RS T RS T d RCIa

Liam 12 71 8 66 −1.79 −2.82* 12 71 6 66 −2.00 −3.16*
Janet 12 69 9 65 −1.34 −2.12* 12 69 6 66 −2.00 −3.16*
Emma 14 71 10 67 −1.79 −2.82* 14 71 7 68 −2.00 −3.16*
Noah 15 76 12 71 −1.34 −2.12* 15 76 9 73 −1.2 −1.90

Note. RS, raw score, T = T-score.
aValues above + -1.96 indicate a statistically reliable change of the scores before and after the intervention (Jacobson & Truax, 1992).
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