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Abstract. Assessment of emotional expressions of young children dur-
ing clinical work is an important, yet arduous task. Especially in natural
play scenarios, there are not many constraints on the behavior of the
children, and the expression palette is rich. There are many approaches
developed for the automatic analysis of affect, particularly from facial
expressions, paralinguistic features of the voice, as well as from the myr-
iads of non-verbal signals emitted during interactions. In this work,
we describe a tool that analyzes verbal interactions of children dur-
ing play therapy. Our approach uses natural language processing tech-
niques and tailors a generic affect analysis framework to the psychother-
apy domain, automatically annotating spoken sentences on valence and
arousal dimensions. We work with Turkish texts, for which there are far
less natural language processing resources than English, and our app-
roach illustrates how to rapidly develop such a system for non-English
languages. We evaluate our approach with longitudinal psychotherapy
data, collected and annotated over a one year period, and show that
our system produces good results in line with professional clinicians’
assessments.

Keywords: Play therapy - Affect analysis - Psychotheraphy - Natural
Language Processing - Turkish language - Valence + Arousal

1 Introduction

Clinical work with young children often relies on emotional expression and inte-
gration through symbolic play [58]. Play naturally provides a venue in which
children can communicate and re-enact real or imagined experiences that are
emotionally meaningful to them [23,52]. Many child therapists use play therapy
to help children express their feelings, modulate affect, and resolve conflicts [16].

Affective analysis of psychodynamic play therapy sessions is a meticulous
process, which requires many passes over the collected data to annotate different
aspects of play behavior, and the markers of affective displays. Both the verbal
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and non-verbal content of the interactions contain valuable information, and
are analyzed in detail. Recent developments in multimedia analysis suggest that
automatic tools could be used to help the analyst in these tasks. The advantages
are many; such tools can support the therapist with immediate and rich feedback
about the data, highlighting promising patterns for which more effort can be
devoted, and also provide additional quantification of treatment effects. The
disadvantages are that good automatic systems typically require a large amount
of data for training, their generalization abilities may suffer from factors that
may appear trivial to the experimenter (e.g. amount of ambient light, if a camera-
based system is employed), and depending on the model used, justification of
the classifications may be difficult to fathom.

In this work, we propose such an automatic, text-based tool for affective
content analysis from verbal communications of children during play activity in
psychodynamic treatment. Automatic analysis of psychodynamic play therapy
is not a broadly researched subject, and we hope that our contribution will
initiate more research in this domain. Another important point is that our tool
is based on the Turkish language, which is spoken by more than 70 million
people worldwide, but for which few analysis tools are available!. We make the
developed tool available to the research community.

1.1 Preliminary Research Questions

It will be useful to put the work presented in this paper into the broader con-
text of our research program. Using a naturalistic process-outcome design of
psychodynamic play therapy with children at an outpatient clinic, our experi-
mental study assessed affect expression over the course of treatment using two
different kinds of instruments. Children’s Play Therapy Instrument is a psycho-
dynamically informed measure that aims to assess the structure and narrative
of a child’s play activity in psychotherapy [31]. The affective dimensions of the
measure allows the rater to code an array of emotions expressed by the child
while playing. The second instrument we use is the automated affective analy-
sis model for Turkish language that analyzes affect from text using dimensions
of Valence and Arousal [4]. Children’s natural linguistic output over the course
of treatment is assessed with the use of this instrument, and it is this second
instrument that we describe in detail in this paper.

Given the paucity of research with clinical children in treatment, we report
here a preliminary study which aims to investigate the utility of using an auto-
matic text analysis tool to study the relations between affective expression in
psychodynamic play therapy as it relates to different types of psychopathology
and coping and its changes over the course of treatment. In terms of the type
and quality of affective expression in play, literature shows that children with
behavioral problems are likely to express more negative affect. However, there
have been very few studies that looked at these associations with clinical samples

! Ethnologue estimates it as 71 millions as of 2006, related Wikipedia content suggests
the numbers to be closer to 80 millions.
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in therapy. The first aim of this study was to investigate the relations between
the type and quality of affect expressed in play and its relation to type of psy-
chopathology. Literature shows that different negative emotions relate differently
to Internalizing and Externalizing Problem behaviors. In general, irritability
and anger has been hypothesized to predict Externalizing Problem behaviors,
whereas sadness, anxiety, and fear are believed to predict Internalizing Problems
(see [20] for a review). Therefore, in our research, we specifically look at Inter-
nalizing and Externalizing children’s expression of anger, sadness and anxiety in
the initial stages of treatment, as well as over the course of treatment.

Secondly, studies show that the expression of negative affect in play is related
to better coping in the long-run [53]. Play provides a context in which a child is
able to explore both positive and negative emotional content in a safe, controlled
manner. Play ultimately provides the opportunity to increase positive affect and
reduce negative affect. However, empirical evidence to support this theory with
clinical children over the course of treatment is limited. The second aim of this
study was to assess the type of affect expressed in play over the course of psycho-
dynamic play therapy and its relation to different kinds of psychopathological
functioning.

Based on literature, several specific hypotheses can be tested for the initial
phase of psychotherapy and over the course of treatment. The first hypothesis is
that children with Externalizing Problems will show higher levels of anger and
lower levels of valence. The second hypothesis is that children with Internalizing
Problems will show higher levels of sadness, anxiety and lower levels of valence.
Finally, we hypothesize that in the initial phase of therapy, both Internalizing and
Externalizing children are expected to bring more negative affect (high anger,
sadness and low valence) followed by more positive affect (high valence) over the
course of treatment.

The two assessment instruments mentioned earlier, one used by psychologists,
the second introduced in this paper, both aim to quantify affect over the course
of the therapy for the investigation of these hypotheses.

The paper is structured as follows. In Sect.2 we summarize related work
in the area of affective expression in play. We broadly describe affect in psy-
chotherapy research, specifically discuss the role of text analysis, and then briefly
overview text analysis for sentiment and affect detection, which is a widely
researched topic for multimedia and information retrieval. Section 3 introduces
our text analysis system. Section 4 describes the data, and the participants of the
study. Section 5 reports our experimental results, including sensitivity analysis
for parameters of the system and ablation study for measuring the contribution
of the different parts of the system. Finally, Sect.6 concludes the paper.

2 Related Work

2.1 Affect in Psychotherapy Research with Children

Affect plays a significant role in psychotherapy, and a model of emotions can
be used to explain different aspects of psychopathology [48]. In psychotherapy,
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the emphasis is on the analysis of affect rather than the elicitation of particular
emotions, as the latter is quite difficult. Play therapy is one approach to obtain
rich behavioral data with affective content.

There are numerous studies that link children’s behavior in play to affective
states. Children with disruptive behaviors have been shown to display more neg-
ative affect in their play and lower levels of affect regulation [11,17,59]. Dunn
and Hughes found that children who were hyperactive and displayed conduct
problems showed more physical aggression in their pretend games [19]. Simi-
larly, children with disruptive behavior disorders such as Conduct Disorder and
Attention Deficit Hyperactivity Disorder show more hostility and anger in their
play [14]. Von Klitzing et al. found that expressing negative and/or aggressive
affect in disorganized pretend play predicted behavior problems [63].

Russ and Cooperberg found that first and second graders who had more
negative affect in their early play also had more symptoms of depression when
measured 10 years later [51]. Additionally, in a sample of 322 six year-olds, some
of whom were exposed to cocaine prior to birth, negative affect in play sig-
nificantly correlated with both Internalizing and Externalizing behaviors [57].
Negative affect in play also correlated significantly with Major Depression Dis-
order and Oppositional Defiant Disorder in this study. These studies point to the
importance of the relation between negative affect in play and behavioral prob-
lems. Some studies have also looked at the longitudinal effects of expression of
affect, especially negative affect in play and behavioral functioning. Marcelo and
Yates evaluated prospective relations among preschoolers’ pretend play, coping
flexibility, and behavior problems across varied degrees of child stress expo-
sure [35]. They found that preschoolers who expressed more negative affect in
their play engaged in more varied coping strategies (i.e., coping flexibility) during
a simultaneous delay of gratification challenge and fewer Internalizing Problems
one year later. These results show that even though expression of negative affect
may initially be related to higher frequency of behavior problems, it may be
related to enhanced coping in the long run [54].

However, there is a gap between the research literature that shows that affect
in play facilitates coping, and the actual process of what happens in play therapy
with clinical children in terms of affective changes. Bratton, Rhine and Jones,
in a meta-analysis of outcome of play therapy, identified only seven studies that
reported that play overall helped in the reduction of anxiety and fear [7]. The
few empirical studies in the play intervention area that were focused on play
with specific problems found that play reduced fears and anxiety for children
with an acute physical illness and separation anxiety [5,41,47]. The research
findings from a variety of studies in the child and adult areas suggest that other
types of negative affect, like anger should also be helped by play therapies how-
ever these studies have not been carried out. There is even less research about
the kinds of affective transformations that take place over the course of treat-
ment. Gaensbauer and Siegel found that children who expressed affect in play,
especially negative affect, were better able to work through their trauma in play-
based therapy [26]. According to them, the key element that enables a child to
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use play adaptively, is the “degree to which the affects can be brought to the
surface so the child can identify them and integrate them in more adaptive
ways” (p. 297). Singer proposed that children can then increase positive affect
and reduce negative affect through play [61]. This conceptualization fits with
the idea that play is one way in which children learn to regulate their emotions.
However, these ideas need to be empirically investigated.

2.2 Assessment Measures of Affect Expressed in Play Therapy

Even though there are many developmental measures to assess children’s pre-
tend play skills, there is relatively little evidence-based support for assessment
measures that have been developed specifically to assess affective process and
change in child play therapy. In particular, self-reported emotions are none too
reliable, as they can be influenced by external factors [56].

Russ and Niec [54], in a review of play therapy assessment measures, talk
about only three measures, which are Play Therapy Observation Instrument
(PTOI) [28], the Trauma Play Scale [24] and the Children’s Play Therapy Instru-
ment (CPTI) [31], respectively. These are specifically designed to study children’s
expression of affect in therapy among other therapeutic indices. PTOI includes
an Emotional Discomfort scale to rate child’s comments about worries and trou-
blesome events, inappropriate aggression toward the therapist, conflicted play,
the quality and intensity of the child’s affect (i.e., mood), and play disruption.
The Trauma Play Scale allows for the coding of negative affect or lack of joy
during play. CPTI has a more extensive affective component assessing affect
regulation strategies as well as the types of affect expressed in play over the
course of treatment. With all these measures, the sessions have to be recorded,
transcribed and rated by trained judges on affective components.

2.3 Automatic Text Analyses of Affect from Text in Psychotherapy
Research

A primary focus of the use of natural language processing (NLP) methods in psy-
chotherapy has been to evaluate complex relational/emotional processes using
the words from treatment sessions. Much of this work has involved the use of
computerized dictionaries that place specific words in psychologically mean-
ingful categories. For example, Anderson and colleagues found that when the
patient used more emotion words, therapists obtained better outcomes when
minimizing responses with cognitively geared verbs (e.g., “think,” “believe,”
“know”) [3]. Mergenthaler focused on the emotional tone (density of emotional
words) and level of abstraction (the amount of abstract nouns) within patients’
language and found that successful outcome in psychodynamic therapy is asso-
ciated with increased use of emotion and abstraction in language, which shows
that the patients have emotional access to conflictual themes and can reflect
upon them [38,39].

Bucci’s Referential Process theory is a similar, but more comprehensive psy-
chological construct that “concerns the degree to which speakers (or writers)
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are able to access nonverbal, including emotional experience, in their own minds
and to express this verbally in a form that is likely to evoke a corresponding
experience in the listener” [9]). The affective connection between the language
used and the underlying emotions has been consistently correlated with clinical
ratings of psychoanalytic session effectiveness [10]. Pennebaker did not specif-
ically investigate psychotherapy transcripts; however analyzed the writing fea-
tures most strongly associated with enhanced psychological and physiological
health found that people whose stories contained a high rate of what he called
emotional processing words (e.g., “sad,” “hurt,” “guilt,” “joy,” “peace”), insight
words (e.g., “realize,” “understood,” “thought,” “know”) and causal words (e.g.,
“because,” “reason,” “why”) showed the greatest benefit from expressive writ-
ing exercises [45]. Even though there is substantial research in the application of
NLP methods to specifically assess affective processes in adult treatment, to the
best of our knowledge, no research has been carried out to adapt these measures

to psychodynamic play therapy and there are no such resources in Turkish.

2.4 Text Analysis for Sentiment and Affect Detection

In multimedia computing, sentiment analysis and opinion mining refer to the
categorization of a given text into positive, negative, or neutral classes, which
makes it a relatively restricted and practicable NLP problem. On the other hand,
detecting affect from text is a more challenging task, as it requires a profound
understanding of both semantics and syntax of a language, as well as representing
affect with the appropriate emotion categories or dimensions.

There exist several approaches to extract sentiment and opinion from textual
multimedia content such as blogs, tweets, movie reviews and customer reviews.
Basic methods include keyword spotting, lexical affinity, statistical NLP, learning
based methods and commonsense-based approaches [13,44]. Similarly, methods
for affective content analysis from text generally blend these approaches with
rule-based systems. An example is the Affect Analysis Model, which analyzes
affect specifically in informal online communication media [43]. This approach
has five main steps; symbolic cue analysis, syntactic structure analysis, word-
level, phrase-level and sentence-level analysis, respectively.

The majority of research on affect analysis from text relies on lexicon-based
approaches, in which a set of keywords and associated affect categories are used
to generate features for affect prediction models. One of the comprehensive lex-
ical resources in this area is the Affective Norms for English Words (ANEW)
corpus [6], which includes a set of normative emotional ratings for 1,034 com-
monly used English words. This tool represents a set of verbal materials that
have been rated in terms of pleasure, arousal, and dominance to support emotion
studies. Similarly, WordNet-Affect is a well known linguistic resource for extract-
ing emotions from text [62]. The starting point of WordNet-Affect is to build
a hierarchy of affective domain labels by labeling synsets (a set of one or more
synonyms) that express affective concepts based on WordNet Domains [34].

A powerful system for text analysis is Linguistic Inquiry and Word Count
(LIWC), which has a comprehensive affective dictionary to analyze text based
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on grammatical, psychological, and content word categorization. This dictionary
allows to measure 74 different linguistic dimensions with more than 2,200 words
and word stems. Affect sensing methods that are based on LIWC calculate word
counts in the input text depending on these linguistic dimensions [27,30,46].

In addition to these lexicon-based approaches, several alternative methods
have been studied in textual affect analysis. For example, Liu et al. first pro-
posed the Commonsense-based approach by using three real-world commonsense
databases [33]. Brooks et al. [8] presented an automated affect classification sys-
tem in chat logs exploiting NLP and machine learning techniques. Their system
segments the chat data and makes use of an improved bag-of-words model to
classify text into 13 affect categories. The basic drawback of machine learning
approaches is that they usually lack linguistic analysis by mainly focusing on
statistical and syntactical features.

Recent approaches to text-based sentiment analysis rely on co-occurrence
statistics, and in a multimedia context, typically combine image analysis with
text [65]. To derive fixed length descriptors from variable length text fragments,
the unsupervised Paragraph Vector approach proposed by Le and Mikolov is
frequently used [32]. N-gram based generative approaches have shown some
promise [40]. An example work for rule-based systems is Vader, which is tai-
lored for social media text [29]. A recent review encompassing many application
domains is given in [42].

3 The Proposed Text Analysis System

The automated affect analysis tool that is used in this work is designed to analyze
affect and sentiment in Turkish online communication texts across domains [4].
Because of the lack of comprehensive Turkish corpora for affect analysis, we use
an affect lexicon which is adapted from English to Turkish. English lemmas were
gathered from the study of Warriner et al. [64], which evaluated 13,915 English
lemmas in a nine point scale (1-9) by 1,827 participants through Mechanical
Turk. For each item, mean and standard deviation values for valence, arousal,
and dominance scores are given. Qur text analysis model linearly transforms
these affect scores to a five point scale [1-5]. Mapping to this range makes the
scores given by the system directly comparable to the CPTI scores. The affec-
tive lexicon was expanded with synonym sets (synsets) from a standard Turkish
dictionary (by TDK, Turkish Language Organization). As a result, a comprehen-
sive affective lexicon for Turkish is developed, which includes valence, arousal,
and dominance scores for 15,222 different words and phrases. We note here that
the translation process naturally introduces errors, and ignores cultural aspects
entirely. Nonetheless, this approach produces a useful resource with little cost.

To deal with written communication, the model uses additional resources,
including 120 emoticons, 98 abbreviations, 50 interjections, and 71 modifiers
(emotion intensifiers and diminishers). The affect analysis model of the tool is
illustrated in Fig. 1.

In order to calculate sentence-level affect scores, the system first calculates
the affective values of small units in the sentence, such as words and phrases, by
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Fig. 1. Overview of the affect analysis system.

tokenizing the sentence into trigrams, bigrams and unigrams. Next, the system
checks the modifier list. If there is any modifier connected to a verb or a noun as
phrasal, the score of the word is updated based on the polarity of the sentence and
on the particular coefficient of the modifier. Then, the system handles negation
and some morphological alternations and updates the valence and arousal scores
accordingly.

The system exploits some linguistic rules when calculating the overall sen-
tence score, based on simplifying assumptions. For example, considering the
transitive verbs in Turkish, for NN+VB structures, such as “hayatin kaybetti”
(he lost his life), only the affective score of the verb is taken and then the noun
is neutralized. Similarly, if there is a NN+ADJ structure such as “kafam karigik”
(I’'m confused), the noun is neutralized and only the adjective is taken into con-
sideration. The overall sentence score is computed by summing the scores of
these units. Only words with affective load are considered in the summation.

3.1 Adaptations for Psychotherapy

The initial design of this system targeted general online communications [4]. As a
part of this work, we adapted the system to the psychotherapy domain by updat-
ing the affect dictionary. During the translation of the dictionary, the primary
meanings were used for each word, but synonyms were also stored as alterna-
tives. We checked approximately 1,500 words manually and selected the word
with the most appropriate sense in the psychotherapy domain and discarded the
others. Another feature that we added to the system is the detection of frequent
stop-words and redundant words in play therapy. For example, words such as
“anne” (mother), “baba” (father), “oyun” (play) have high valence scores in our
dictionary, however, these words are mostly present with a neutral tone during
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the play sessions. Therefore, we neutralized the affect scores of these words when
calculating the overall affect score. Stop-word and redundant word lists include
more than 500 words that we have treated as neutral words. We suggest that to
adapt the system for a different domain, expert knowledge should be integrated
at this level. The resources and code developed for this work is made available.

We next describe the experimental setup. We evaluate our approach on data
collected during psychotherapy sessions, and contrast our findings with those of
the expert psychotherapists.

4 Experimental Setup

We describe the experimental setup somewhat extensively here; the reader may
skip to Sect. 4.3 for the details of data analysis and results.

4.1 Data

Patients. The source of data used for this study comes from the Istanbul Bilgi
University Psychotherapy Research Laboratory, which provides low-cost outpa-
tient psychodynamic psychotherapy and professional training at master’s level
for students in the Clinical Psychology Program. Referrals were made by par-
ents themselves or by mental health, medical, and child welfare professionals.
The parents and the children were interviewed in order to determine whether
the patients fit the study protocol inclusion criteria: ages between 4-10 years
old; average intelligence; motivation for treatment; no psychotic symptoms; no
significant developmental delays; no significant risk of suicide attempts; no drug
abuse. The patients and their parents were extensively informed before com-
mencing therapy and consented to video recordings and data collection at all
times. The parents provided written informed consent and the children provided
oral assent concerning use of their data for research purposes.

From September 2014 to September 2015, a group of 26 consecutively admit-
ted patients who met inclusion criteria and consented to research were included
in the study. 20 patients (76 %) completed the treatment. The demographics of
the children are presented in Table 1. Eighty to ninety percent of the children
come from low to middle socioeconomic status (SES) families and approximately
10% of the parents are divorced or widowed for both samples. Referral Prob-
lems manifested primarily as anger management issues and behavioral problems,
such as disobedience and not taking limits, followed by academic issues such as
inattention in class and low grades and finally relational problems such as diffi-
culties in family relationships or socialization with friends. At intake, 5 patients
had DSM IV Attention Deficit and Hyperactivity Disorder, 3 patients had a
Mood Disorder, 3 had Separation Anxiety Disorder, 2 patients had Encopresis.

Therapists. A total of 12 therapists (all clinical psychology master’s level grad-
uate students) treated the 20 patients, with each therapist generally working
with one to two patients. The therapists were all females with ages ranging
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Table 1. Subject characteristics at intake

Subject characteristics at intake (N=20)
Sex Male 9
Female 11
Age 4-6 years 8
7-9 years 12
SES Low 4
Low - Middle 7
Middle 5
Middle - High 4
Referral Problem | Anxiety issues 2
Behavioral/Anger problems | 10
Academic problem 7
Relational problems 1

from 23 to 27 years. Each therapist was extensively educated in the theoretical
background of psychodynamic play therapy and its various applications one year
prior to the study. All therapists had the same experience level (1-2 years of psy-
chotherapy training) and were supervised by experienced clinicians. In this way,
the confounding variables rooted in differences in the educational background,
experience, and supervision process were partially controlled.

Treatment. The treatment was psychodynamic play therapy. The treatment
was not manualized and the only restrictions placed were regularity and length
(once weekly treatment of 50 min for one year). Patients on average received 40
sessions. Even though there is no unitary model of therapeutic action in psy-
chodynamic play therapy [25], the core principles and techniques employed can
be summarized as follows: Central to this approach is the establishment of what
is called a “setting”. The psychotherapist sees the child at regular times, in the
same play room with a standard set of play toys. This consistency provides a
safe context that allows the child to play out difficult and disturbing emotional
experiences that would be hard to express in the outside world. The exploration
of the child’s issues takes place in a largely child-led process way and the thera-
pist encourages the child to express and reflect on his perceptions, feelings and
thoughts in play. This is done by listening actively and inviting the child to con-
tinue his communications and asking questions about the play setting, temporal
ordering, and the details of the characters, their thoughts, feelings and behaviors.
The therapist also labels the repetitive themes, conflicts and feelings in play with
the aim of helping the child to synthesize his experience. Interpretations aim to
help the child see links between conflicting needs and emotions about self and
others that find reflection in play behaviors and in the therapeutic relationship
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with the purpose of bringing to consciousness attitudes, assumptions and beliefs
of which the child is unaware.

Session Selection. For correlational analyses, the longest play segments of
the first two sessions of psychotherapy were used. A total of 40 sessions and 40
play segments constituted the data points for the analysis. To run Multi-level
Modeling and Trend Analyses, a total of six sessions were selected from each
case. To represent different therapy phases, the sessions were divided into early,
middle, and late phase by dividing the total number of sessions for each case by
three. Two consecutive sessions were selected from early therapy, two from late
therapy, and two from the middle. Each session included 1 to 10 play segments
(see Sect.4.2), with a mean of 2.3. Up to four play segments were selected from
each session in order to achieve a balance among participants, since the number
of play segments per session varied. This sampling resulted in 120 sessions and
289 play segments for 20 children.

4.2 Measures

Background Information. Demographic information such as socioeconomic
status and marital status were obtained using a standard intake information
form and from information obtained in the initial interview.

Outcome Measures. The Child Behavior Checklist (CBCL) is a widely used
method of identifying problematic behaviors in children [1]. For children ages
4 through 18, a parent or a primary caregiver reports on the child’s academic
performance, social relationships, and indicates how true a series of 112 prob-
lem behavior items are for the child on a 3 point scale (0 = not true, 1 =
somewhat or sometimes true, and 2 = very true or often true). The following
eight syndromes are scored from the CBCL, Anxious/Depressed, Withdrawn/
Depressed, Somatic Complaints, Social Problems, Thought Problems, Attention
Problems, Rule Breaking Behavior, Aggressive Behavior. Anxious/Depressed,
Withdrawn/Depressed, and Somatic Complaints syndromes comprise an Inter-
nalizing group, and the Rule Breaking Behavior and Aggressive Behavior syn-
dromes comprise an Externalizing group, and Total Problems is the sum of
scores on all problem items. The cut-off points for borderline and clinical desig-
nation are based on t—scores formed on a clinical population. Back translation,
bilingual retest method, and pretest studies were used for the translation of the
CBCL [22]. The test-retest reliability of the Turkish form was .84 for the Total
Problems, and the internal consistency was adequate (Cronbach’s alpha = .88;
[21,22]).

Assessment of Affect in Play Activity. Children’s Play Therapy Instrument
(CPTI) is a psychodynamically-informed measure of in-session play activity [31].
The selected scales of the instrument for the purposes of the study involve Seg-
mentation and Affects Expressed in Play (for further definition of play activity
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categories, see [15]). The CPTI rates children’s behavior in a therapeutic setting
at different levels. The first level involves a “Segmentation of the child’s activity”
(non-play, pre-play, play and interruption). Going forward, only play segments
are rated. The Affective Component looks at the types emotions brought by the
child to his play. Eight types of emotions are rated using a 5-point Likert scale:
5 = Most Characteristic; 4 = Considerable Evidence; 3 = Moderate Evidence;
2 = Minimal Evidence; 1 = No Evidence. For the purposes of the study, only
Anger, Anxiety and Sadness were coded. Two masters level clinical psychology
students, who received 20 hours of training on the CPTI by the first author
and rated 10 training sessions (24 play segments) prior to the study, rated the
sessions. They were independent assessors who were not associated with the
treating clinicians or the cases, and blind to the purposes of the study. In order
to identify the agreement level between judges for subscale ratings, Intra-class
Correlation Coefficients (ICC) were computed. Cronbach Alpha was .72 for Seg-
mentation, and .81 for Affect Types, suggesting good reliability for all Scales of
CPTI.

Valence and Arousal. Categorical and dimensional modeling are two main
approaches in representation of affect [12]. In dimensional modeling, the assump-
tion is that emotions are related to each other and the affective state is investi-
gated in a continuous multidimensional space, in generally two or three dimen-
sions. There is still a lack of consensus on which dimensions are fundamental and
which dimensions are a mixture of these basic dimensions. However, the popular
Circumplex model of emotions [49], which defines “valence” and “arousal” as the
principal axes, is frequently used. Valence describes the extent of pleasure (pos-
itive) and sadness (negative), and arousal (or activation) describes the extent of
calmness and excitation [49,55]. Valence and arousal are commonly considered
as independent dimensions, however, real-world findings confirm that these two
dimensions are correlated most of the time.

4.3 Method of Automatic Analysis

As a general rule, linguistic programs need to segment the transcript (typically
in equally sized units) for comparison of the data while analyzing a text. As
the proposed text analysis tool performs sentence level analysis, firstly we had
to segment sessions into smaller units. The length of a scoring unit containing
the minimum number of necessary words is determined by statistical procedures
described before [36]. In psychotherapy research, an entry with minimum of 150
words is required by many linguistic programs such as the therapeutic Cycle
Model and computer-assisted content analysis [37]. Therefore, for the grouping,
we created 150-word chunks of sentences while paying attention to play segment
borders. Each 150 word block was processed as a single sentence in our affect
analysis system. Then, average scores of these 150 word blocks gave us the overall
affect score of the corresponding therapy session.
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5 Results

5.1 Descriptive Statistics

To examine the association between CBCL problems and affect expressed in
play at the beginning of therapy, play affect scores as measured by CPTI Anger,
Anxiety and Sadness scores, VA (Valence and Arousal) scores collected in the
initial two sessions of psychotherapy were calculated. Each child’s two longest
play segment affect scores from the initial two sessions were computed, which
gave mean affect scores for the initial phase of psychotherapy. The means and
standard deviations for each of the major variables collected at the beginning
of psychotherapy are listed in Table 2. The first two rows (Valence and Arousal)
are obtained by the proposed automatic analysis approach, and the next three
rows are CPTI annotations (Anger, Anxiety and Sadness).

Prior to testing correlations, the possible contribution of background and
demographic variables to the studied variables was examined through prelimi-
nary analyses. Spearman correlations were conducted to assess the association
of age and gender with the main study variables: CBCL Problems and all CPTI
Items and VA. No significant differences were found according to these variables.

Table 2. Descriptive statistics for affect variables and CBCL problems (N = 20)

Affect variables

Variable M SD

Valence 3.48 10.38

Arousal 3.54 1 0.71

Anger 2.71 10.87

Anxiety 3.03 ]0.61

Sadness 1.4 1042

CBCL problems (T Scores)

Externalizing Problems | 61.80 | 8.70

Internalizing Problems | 59.95|11.14

5.2 Preliminary Results of Affect Analysis at the Beginning
of Treatment

The relationship between the CBCL Problems and play affect scores as measured
by CPTI Anger, Anxiety and Sadness scores and Valence and Arousal scores
collected in the initial two sessions of psychotherapy were examined. Due to the
low number of children included in the analysis, Spearman Correlations were
used (see Table 2).

Results show that in the first two sessions, CPTI Anger scores were positively
related to Externalizing Problems, Valence scores were negatively related to
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Table 3. Spearman correlations between the affect scores and CBCL problems.

CPTI anxiety | CPTI sadness | CPTI anger | VA valence | VA arousal
CBCL
Internalizing | —.343 .218 —.014 —.495% —.644°
Prob
Externalizing | —.011 —.025 .496* —.517* .253
Prob

Note: * Correlation is significant at the .05 level; b Correlation is significant at the .01 level.

Internalizing and Externalizing Problems, and Arousal Scores were negatively
related to Internalizing Problems on the CBCL. No significance was observed
for CPTI Sadness and Anxiety scores (see Table 3).

While we do not analyze the specific findings of the play therapy sessions in
detail here, we note that the high correlations obtained by the proposed auto-
matic tool and the manual CPTT coding are very promising. The results provide
empirical support for two measures of affective assessment that can be used
towards investigating affective processes in play in psychodynamic play therapy.
Both CPTI and Valence-Arousal showed preliminary promise for systematic play
observation.

5.3 Preliminary Analyses of Affect Expressed During Treatment

In order to assess affect expressed during the treatment, two sessions from the
beginning, middle and end of therapy were used. As such the data consisted of
6 sessions from 20 children resulting in 120 sessions and 289 play segments. We
conducted Hierarchical Linear Modelling (HLM) [50] which is used to measure
data that has more than one level. Using Hierarchical Linear Growth Curve
Modeling, affective change over time was modeled. This model takes into account
the hierarchical structure of the data i.e., different measurements in time (level
1) are nested within subjects (level 2). Using maximum likelihood, multilevel
analysis allows for missing data [60]. Effect-sizes were calculated using R2.

To see the variability of mean valence, arousal and anger scores, first null
models were run for each. Results showed that Valence (8= 3.39, t(19) = 124.36,
p < 0.001), Arousal (8 = 3.54, t(19) = 41.64, p < 0.001) and Anger (5 = 2.59,
t(19) = 18.09, p < 0.001) significantly varied across participants.

Results also revealed that left over variance was significant for Arousal
(Var(ug) = 0.08, x? (19) = 49.49, p < 0.001), Anger (Var(ug) = 0.27, x? (19)=
54.36, p < 0.001), but not for Valence (Var(ug)= 0.00, x*(19)=15.34, p >0.05).
We also calculated how much of the variance is explained by level 2 variables
(Externalizing and Internalizing problems) in predicting Valence, Arousal and
CPTI Anger. To calculate this we used the following formula:

ug (unconditional) — ug (conditional)

(1)

Explained variance =
P ug (unconditional)
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Because HLM does not give a direct R2 value, the variance explained with
this formula can be used as pseudo R2 [2].

We found that for Arousal 16 % and for Anger 19% of the variance is
explained by Externalizing and Internalizing Problems. For Valence, we could
not obtain a value because left over variance was not significant at null model
as stated above. Together, these results indicated that further analysis using
Hierarchical Linear Modeling, was suited.

Growth Curve Analyses. To investigate the change in Internalizing and
Externalizing children’s Valence, Arousal and Anger scores across sessions, time
and time squared variables were entered into the model at level 1 to see the lin-
ear and quadratic growth rates of variables. For Internalizing Problems, results
revealed a significant linear increase (6 = 0.05, t(161) = 2.98, p < 0.05) in
Valence as well as Arousal (5 = 0.06, t(161) = 2.17, p < 0.05) scores. Effect
sizes for each trend was small (R2 = 0.01). No significance was observed for
linear (8 = -0.02, t(161) = 0.18, p >0.05) and quadratic effect for CPTI Anger
(8 =-0.03, t(161) = 0.58, p >0.05). Growth rates of Valence, Arousal and CPTI
Anger with Externalizing Problems were not significant.

5.4 Ablation Study

We assess the impact of different parameters on the accuracy of our affect pre-
diction system. To achieve that, we setup a sentence-level annotation with 4 dif-
ferent play therapy sessions that includes approximately 500 sentences in total.
For each sentence, a human annotator assigned a Valence and an Arousal score
by using a 5-point Likert scale. After the automated affect analysis, we compared
the model prediction scores with the ground truth scores that we obtained from
the annotation. Model scores are also scaled continuously between 1 and 5. In
order to calculate the accuracy, we mapped the Valence scores to positive (>3)
and negative (< 3) classes to carry out the corresponding classification of the
affect.

The first experiment we conducted tested the benefit of using domain adapta-
tion on the text analysis system. As can be seen from Table 4, with the updated
dictionary and redundant word elimination, we observed a higher correlation
and reduced mean square error in both Valence and Arousal dimensions.

Table 4. The effect of adapted dictionary for psychotherapy domain

Valence Arousal
Measure Adapted Dict. | Generic Dict. | Adapted Dict. | Generic Dict.
Correlation (P < 0.01) | 0.58 0.32 0.33 0.23
Mean square error 0.24 0.39 0.51 0.58
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Table 5. The accuracy of the model for binary Valence classification

Accuracy (%)
All features 83.5
All features with generic dictionary | 74.5

All features without redundant words | 81.1

All features without negation 75.1
All features without modifiers 79.8

Contribution of the different parts of the system to the performance is given
in Table5. Our results show that the system gives the best accuracy (83 %)
when all features are employed with the adapted dictionary for psychotherapy
domain. We see that eliminating the domain-specific redundant words improves
the system performance by 2 %.

6 Conclusions

There is relatively little empirical investigation of the measurement of affect
expressed in play and how it relates to psychopathology during the treatment
process of children in psychodynamic play therapy. We propose in this paper an
automatic rule-based text analysis tool that can quantify Valence and Arousal
for longitudinal transcriptions of therapy sessions. We obtain good agreement
with a standard measure used by psychotherapists. Result of the study sup-
port the relationships between affect expressed in play and behavioral problems
as well as the importance of play in the modulation of negative feelings. The
findings were consistent with our prediction which indicated Internalizing and
Externalizing Problems negatively associated with Valence at the beginning of
treatment. These findings parallel previous results from the literature that sug-
gest a relationship between negative affect in play and maladaptive behavior.
Our findings also indicated, in line with previous literature, that children with
Internalizing Problems present with a constricted range of negative affect and
can use psychodynamic play therapy towards the modulation of negative affect
in play. They are able to express more intense and positive emotions over the
course of treatment as shown in the increase in Arousal scores. These findings
provide preliminary empirical support for two measures of affective assessment
that can be used towards investigating affective processes in play in psychody-
namic play therapy.

One of the main limitations of the study is that none of the existing text-
based sentiment analysis approaches could be directly employed for comparative
assessment, as few approaches are proposed for Turkish (see [4] and references
therein). It is obvious that improvements in the automatic affect analysis pipeline
will translate to more reliable assessment of the play therapy sessions. In par-
ticular, a comprehensive affective lexicon prepared for Turkish language would
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be useful. The work by Dehkharghani et al. towards preparing such a resource
is a good step forward [18], but currently it is in a preliminary stage, and the
translated (but more extensive) dictionary we have used produces more accurate
results [4].

Our work also indicates that it is possible to adapt sentiment analysis
resources developed for one language (i.e. English, in this case) for a sys-
tem designed for processing another language. N-gram and co-occurrence based
approaches do not have this flexibility, and need to be trained directly with
resources of the language they are meant to process. Subsequently, the proposed
approach presents a possibility of supporting and complementing these methods.
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