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Abstract
Social Emotional and Behavioural Difficulties (SEBD) are a persistent and multiple manifestation of
maladaptive behaviours which interfere with the students’ learning, social functioning and
development and/or that of their peers. They may become apparent through withdrawn, passive,
aggressive or self-injurious tendencies. The prevalence of these disorders is 2-16% of the general
population. Children with SEBD, diagnosed or not, are likely to live in social isolation, to receive a poor
education, and they risk becoming deviant teenagers, or unemployed adults. A way to approach
SEBD with consistent level of educational success is to equip teachers with proper training on
practical and proven classroom management strategies, but also with evidence-based tools that can
help them to effectively control difficult behaviours with confidence and competence. This contribution
presents the web-based BEHAVE application aimed to ease the way for teachers to apply behavioural
evidence-based interventions at school. The paper describes the main features of the BEHAVE
application: the definition of the behaviour to be observed, the creation and selection of appropriate
measures, the collection of behavioural data, and the statistical analysis to evaluate the direction and
the power of the effect of the carried-out intervention.
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1 INTRODUCTION
Behaviourally taxing students are one of the most widespread concerns of teachers across the world.
In a theoretical framework the child with social, emotional and behavioural difficulties (SEBD) can be
identified as a student that adults and other students experience as disruptive and/or disturbing. This
group are also frequently seen as interfering with other students’ learning, their social functioning and
development [1]. In the school setting, “emotional and behavioural difficulties range from social
maladaptation to abnormal emotional stresses. They are persistent (if not necessarily permanent) and
represent significant learning difficulties and differences. They may be multiple and may manifest
themselves in many different forms and severities. They may become apparent through withdrawn,
passive, aggressive or self-injurious tendencies” [2]. It is quite clear that many children and young
people to whom the term is applied have complex and chronic difficulties such as problems in social
competence, peer rejection, academic underachievement, high rates of school drop-out. They will also
tend to internalise problems as anxiety and/or withdrawal, which in turn place them at risk of academic
failure and wider social exclusion [3]. Viewed from a cognitive-behavioural perspective, the
problematic behaviours are constantly and closely linked to the environment. In fact, despite knowing
that SEBD are biologically rooted, the ways in which the biological factors affect behaviour is always
mediated by the interaction with the many different environments around the person. From this
perspective, defined biopsychological, teachers and educational staff play a crucial role in determining
and understanding the effects of the student’s condition on their current behaviour and educational



engagement. In order to enable the SEBDs student to experience a consistent level of educational
success it is vital to improve the educators' recognition and understanding of problems. We also need
to support them in identifying and applying specific and appropriate 'scaffolding' or adjustments to the
school environment by encouraging them to understand and improve their teaching styles and
approaches to meet the constantly emerging and ever-changing challenges as and when they arise.
Without the appropriate knowledge of the different theories and methodologies that are the basis of
most of the effective evidence-based practices for managing SEBDs, teachers will become limited in
their professional efficacy and increasingly unable to cope with on-going and emergent problematic
situations. They will develop high personal levels of stress and burnout [4, 5]. Literature reports that
50% of teachers (of all levels of school teaching) are spending more time with problem behaviour
management than they would like [6], and that among them exists a profound feeling of
ineffectiveness in the implementation of behavioural strategies [7]. With the aim of supporting teachers
to respond both constructively and effectively to students who present with SEBDs, we would like to
introduce the BEHAVE application. This is a web-based tool designed to enable teachers to apply
evidence-based behavioural interventions in school. The BEHAVE application it is suitable for both a
large range of neurodevelopmental disorders and more specifically for children with SEBD. We fully
expect that the long-term effect of this will be to promote the improved quality of teaching and foster
better learning opportunities for students.

2 THE BEHAVE APPLICATION
The development of the BEHAVE application was inspired to the WHAAM application produced during
the WHAAM project [8, 9, 10, 11, 12]. The WHAAM application supports parents, teachers, and health
professionals in the effective management of undesired ADHD behaviours. The WHAAM application
users can create a virtual network of people who are significant for the ADHD child in their main life
contexts (for instance home and school) in order to share knowledge and relevant information about
the child’s behaviours between themselves. Moreover, the network can gather data to make a
hypothesis about the function of a child´s behaviour and to plan, with the help of a health professional,
a behavioural intervention to reduce or eliminate the inappropriate behaviour.

While the original WHAAM application had a identified focus on the management of ADHD students
challenging behaviours, the BEHAVE application has been designed to be more flexible and be
adaptable to cover a wide range of neurodevelopmental disorders and professional practices. In
particular, the following table (Table 1) describes the differences between the WHAAM and the
BEHAVE applications:

Table 1. Comparison table between the features of WHAAM and BEHAVE applications.

WHAAM BEHAVE

Suitable for many
neurodevelopmental
disorders

NO YES

Custom measures NO YES

Multiple single case
design

NO YES

Calculation of the
TAU U index

YES YES

Calculation of the
Allison and Gorman
index

NO YES

Responsive design NO YES

Open data NO YES



2.1 Architecture
The BEHAVE application is based on a client-server architecture (Figure 1). The clients (web
browsers) are connected to the Apache/httpd application server running the PHP framework Symfony
on top of a MySQL and a CouchDb databases. The client frontend has been developed using the
Bootstrap framework that make it easier to develop responsive application adaptable to any screen
size. The module RApache [13] is installed on the Apache web server to analyse the datasets
collected by the users.

Figure 1. Architecture and main technologies used during for the development of the BEHAVE
application.

2.2 Features
A user account has to be created in order to use the BEHAVE application. Users can choose to
register a new account or using an existing Google, Facebook, or Twitter account. The BEHAVE
application supports in fact the OAuth 2.0 protocol [14], the standard strategy to support a universal
login system.

The following are the main BEHAVE features, starting from the insertion of a student, the creation of a
measure, and the process of data gathering and the related ensuing analysis.

2.2.1 Student creation
A student’s name must be inserted to start the behavioural monitoring process (Figure 2). Students
are characterized by id’s or nicknames to guarantee the safety of pupils’ personal data. Other optional
information requested by the application are the year of birth, the sex, the disorders of which they are
diagnosed with and any comorbidities or co-existing conditions.



Figure 2. Screenshot of the student section.

2.2.2 Measure creation
The BEHAVE application includes a set of tools for the creation of the customized measures
described in Table 2 and represented in Figure 3:

Table 2. Description of the widgets for the creation of the measures.

Widget
typology

Description Validation rules

Choice The widget creates
a radio buttons and
a selection process.
Multiple selections

of values are
allowed.

The values sent
from the form have
to be the same as
those included in

the lists.

Duration The widget is
designed to
measure the
duration of a
phenomenon.

The values sent
from the form have

to be in the
timestamp format.

Frequency The widget is aimed
to count the

occurrences of a
phenomenon.

The values sent
from the form have

to be in the
timestamp format.

Integer The widget is aimed
at supporting the
creation of items
with a numeric
response.

The value sent from
the form has to be

an integer.

Four
quadrant

The widgets is
intended to create a

The values sent
from the form are 2



diagram
widget

cartesian plane. The
user has to select
the point in the
plane where he
feels to belong
according to the

predefined
categories.

integers, 1 for the x
axis and 1 for the y

axis.

Range The widget is
intended to create
an input with a

numeric value which
must be no less

than a given value,
and no more than
another given value.

The value sent from
the form is included

in the planned
range.

Text The widget is
intended to create a

textual input.

The value sent from
the form must be a

textual type.

Figure 3. Screenshot of the measure creation.

2.2.3 Planning of the observation
Once the user completes the measure with the widgets provided by the application, they must decide
which is the behaviour to work on. The behaviour has to be defined according to an operational
definition (Figure 4): the user has to describe the behaviour in a specific way that makes it possible to
identify the same behaviour when observed by different people, even when it occurs in very different
settings. Moreover, users can add information about the place and the setting in which the behaviour
occurs. Users can choose how often they want the observation to repeat, and when they want the



repeating event to end. According to these settings the system automatically adds the events in a
calendar. The date or hour of an event can be edited if needed.

The user can copy the URL of the page in which data will be gathered or insert the email addresses of
the observers that will receive a notification via email to remind them to collect the data at the right
time.

Figure 4. Screenshot of the form to plan an observation and the related calendar.

2.2.4 Data collection
The data collection phase consists of the moment when the observer gathers the data of a behaviour
from a context, according to the measure previously created, the planned date and the time
preferences.



Figure 5. Screenshot of interface to gathered information about the duration of a behaviour.

2.2.5 Data analysis
If the measure is feasible for a single case design, the user who created the measure will be able to
label the gathered data according to the phase of the research to which they belong. If the data is
composed by at least 2 phases and at least 4 observations, the dataset will be analysed to assess the
effect size of the applied intervention. A Montecarlo simulation is used to select the best statistical
algorithm to use for the collected dataset. The BEHAVE application supports the Allison and Gorman
[15] and Parker et al.’s [16] approaches: the first assumes a parametric linear trend, whereas the
second assumes a non-parametric monotonic trend. Items can be aggregated by the calculation of a
sum or a mean.

Figure 6. Screenshot of the data analysis section.



3 CONCLUSIONS

The BEHAVE application is the main outcome of the BEHAVE Erasmus+ project aimed to reinforce
and enlarge networks and to promote a transnational culture about some of the most effective
strategies to approach SEBDs in classroom. The BEHAVE application offers to teachers and
educational staff a tool for managing SEBDs in a more systematic way. The system represents an
example of evidence-based tool for enhancing the management of behavioural problem facilitating
and reducing the time of the data collection usually done by hand and introducing statistical evidence
features for evaluating the effectiveness of an intervention [17]. Literature demonstrates that evidence-
based procedures of behavioural assessment allows educators to identify and speed up the signs of
neurodevelopmental disorders in a preventive perspective soliciting early interventions. The wellbeing
of children strongly depends on well-timed interventions and the school plays a crucial role in the
development of the future adults. For this reason, the project includes a training mobility program with
the aim to empower teacher’s professional profile of primary schools who are daily involved in a set of
activities to guarantee a better quality of life to SEBD students.
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