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Abstract—This article intends to address intervention strategies for children 
with Attention Deficit Disorder (ADHD), with reference to aspects of the Mon-
tessori Method, combined with ICTs. Furthermore, new technologies, based on 
the Montessori philosophy (such as robotics) address behavioral as well as mul-
tisensory approaches to ADHD using the senses of vision, hear and touch. In 
addition, these interventions can also contribute to regulate the child’s social-
emotional adjustment and learning engagement. Multiple intervention strategies 
implemented within home and school environment can be effective for students 
with ADHD. 
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1 Introduction 

1.1 Background 

The aim of this article is to present a review of the recent scientific research papers, 
which introduce the conversation for implementing effective intervention strategies at 
school and family in context to children with ADHD. The child’s family and school 
environment can beneficially utilize Information Computer technology (ICTs) or 
Montessori’s system in order to implement these strategies. Home-school communi-
cation is required. In this paper, four chapters are included related to intervention for 
children with ADHD, suggesting behavioral as well as sensorial approaches (the tac-
tile and motor, the auditory and the visual one).  

Pandria et al., defines the term Attention Deficit Disorder (ADHD) as a psychiatric, 
mental, neurobehavioral and psychological disorder. It is characterized by develop-
mentally incompatible, pervasive and persistent symptoms of inattention, hyperactivi-
ty and impulsivity that are present in two or more environments for more than six 
months. In addition, the researches describe Neurofeedback as a promising, non-
pharmacological therapy for children with ADHD. It is a brainwave biofeedback 
method based on operant learning. It regulates brain towards homeostasis resulting in 
optimal network stability while also maintaining flexibility. The WHAAM application 
provides a framework for counting and measuring behavior parameters related to 
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ADHD. The study evaluates the effect of Neurofeedback on ADHD behaviors using 
the WHAAM application on data gathering [1].  

Hoseinpoor et al., study the effect of education through the Montessori Method on 
attention and social growth of 5-6yrs pre-school children in the city of Isfahan. Atten-
tion is a cognitive process in which mind concentration is accumulated on particular 
environment stimuli.  One of the most crucial factors in the Montessori Method is 
paying attention to inclinations and willingness of children in the primary stages of 
education [2]. 

Larson cites principles and procedures of the Montessori Method. Maria Montesso-
ri saw that children stay concentrated long enough if they are interested in the materi-
als they are working with. The Montessori Method will benefit children in the follow-
ing ways: a) Building concentration skills and an active mind: children working as if 
the teacher does not exist will lead them to identify errors on their own and correct 
themselves. b) Perspective of the world: Montessori sensorial materials demonstrate 
attributes of objects (volume, length, temperature, color). c) Build Self-esteem: By 
working on their own children will realize that they are able to succeed at difficult 
tasks if they try long enough. d) Social skills: By acting towards each other with 
‘grace and courtesy’ they will begin to consider a Montessori classroom as a social 
environment [3]. 

Householders conducted an analysis of the relationship between the Special Educa-
tion inclusion and Montessori education. Inclusion in Special Education means the 
placement of a child with special needs in a regular classroom. Montessori itself is 
one of the first special educators. Both typical students as well as students with learn-
ing disabilities [4] considered Montessori practices as effective educational method-
ologies.  

Cossentino cites are Montessori environments where children are free to move, 
free to choose activities and spend periods of deep concentration. In Montessori class-
rooms, attention related incidents are less than average, so this pedagogy could be a 
strategy for treating ADHD. Montessori meets the children requirements and it is the 
one where differential instruction is happening at the highest level [5]. 

Bate considers the inter-relationships between teachers’ pedagogical beliefs and 
teachers’ beliefs about ICT, is within the socio-cultural environment in which they 
operate. One of the interviewees, a teacher in a Montessori school, operated in ade-
quate technological environment and was supported by his school. He saw ICT as a 
vehicle which allows to respond to the variety of student learning styles inhabited in 
the classroom. His pedagogical beliefs, and beliefs about ICT are aligned and he is 
constantly looking for ways in which to transform his teaching through ICT. The 
Montessori ethos of students taking responsibility on their own learning in a support-
ive environment provided an ideal setting for this teacher to integrate ICT [6].  

This analysis [7] defines the quality of Authentic Montessori education. The Mon-
tessori teacher can assess a student’s needs and provide opportunities to respond to 
them. In the field of learning differences, the Montessori approach is an effective way 
to help students to deal with them. For a student with ADHD, working within bounda-
ries addresses their needs. The addition of technology in the classroom has provided 
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the Montessori classroom with tools for every child, which can also assist students 
with learning differences.  

2 Behavioral Approaches  

2.1 Behavioral Approach and Materials 

Spachos et al., refer to WHAAM mobile application, which provides teachers, par-
ents and health experts a tool to monitor behaviors. People who have a role in the care 
of a child with ADHD use technology to create a network and develop a behavioral 
intervention plan. The network gathers data of the child’s behavior and plans, with the 
help of a specialist, alongwith an intervention to reduce the inappropriate behavior or 
to replace it with a positive one. The application also identifies strategies in which 
"CTs support multimodal interventions for ADHD [8].  

Mooij and Smeets address the question ‘How mainstream primary schools can 
support pupils’ with Emotional, Behavioral Disorder (EBD) in practice. A common 
type of EBD concerned disorders, includes aggression, antisocial behavior, defiance, 
impulsivity, and hyperactivity; early detection and immediate intervention at home 
and at school, is critical for children with EBD. There are three important conditions: 
the school environment, the detection and intervention system, and the availability of 
support for teachers and schools. The above can be promoted by using ICT developed 
to support pedagogical–didactic information, flexible grouping of pupils, and ade-
quate handling of instruction and learning in some primary schools.    It also includes 
diagnostic social–emotional and behavioral tests. A general pedagogical–didactic 
structure and relevant ICT can support various types of learning activities to deal 
adequately with EBD [9]. 

Haines notes that according to Maria Montessori learning disorders (such as 
ADHD, Dyslexia, Dysgraphia) or disruptive behavior disorders, are all forms of 
wrong functioning. Some are congenital and not much can be done, but those who 
come from wrong functioning can be addressed by improving the living conditions. 
Today parents let their toddlers watch TV, whereas a study from the American Acad-
emy of Pediatrics indicates that watching videos at that age may lead to ADHD in 
later life because the brain is rewired. Montessori said that a harmonious-and not so 
destructive- interaction with environment, contact with nature and handicrafts for 
older children bring normalization to life, which means living peacefully. In addition, 
it is the remedy for deviations of modern childhood [10].  

DuPaul et al., describes effective school-based intervention strategies. Self-
regulation interventions encourage students with ADHD to monitor, evaluate, and 
reinforce their own behaviors, often in conjunction with the successful applications of 
teacher-mediated behavioral approaches. Academic interventions can also be deliv-
ered through computer technology and classroom peers. Computer assisted instruc-
tions in maths and reading, leads to significant improvements on task behavior and 
academic performance for students with ADHD relative to written seatwork condi-
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tions. A daily report card system is an effective home–school communication program 
[11].  

Riffel analyses the Positive Behavior Interventions and Supports students with 
ADHD (PBIS). It is all about seeing the behavior with a different eye; praise the de-
sirable ones, and not pointing out the undesirable ones. There are interventions for 
every aspect of a student’s life: Proprioceptive input (air filled cushion, rocking chair, 
clay or velcro under the desk for the fingers), Behavioral Techniques (secret signal 
with the student to seek his attention), Organization Skills (colors for subjects, maps) 
Cool Down (by showing compassion), Self-Esteem (Public relations, Power, Profi-
ciency, Philanthropie), Learning Disabilities (Methods that help learning, discussion 
groups, demonstrations, practice by doing). [12]. 

According to Perez and Salinas, the Montessori Method develops executive func-
tions because it encourages self-discipline and independence. The researchers review 
programs aim to bring improvements in ADHD children’s adjustment into school, by 
training them in cognitive and emotional skills. Such programs are: Cogmed Working 
Memory Training, which is a computer program designed to improve working 
memory through intensive, systematic training. The Tools of Mind program 
(TOOLS), based on Vygotsky (1978). Students learn mathematics, language skills 
and are trained in Executive Functions (attention, memory and self-regulation) 
through role-playing. These characteristics are emerged from the Montessori Method. 
The PATHS program as well as CSRP program (Chicago Readiness Project) both 
focus on self-regulation and management of feelings [13]. 

3 Sensorial Approaches  

3.1 Tactile - Motor Approach and Materials 

Akabor is focused on finding inclusive pedagogical practices in the Montessori 
classroom. The Montessori Method is essentially a learner-led pedagogy in a class 
environment filled with stimulating and tactile materials. It consists of learners of 
three-year developmental age groups, namely 3-6, 6-9 and 9-12 years.The Montessori 
classroom allows learners with ADHD to focus on tasks by providing them with pre-
determined quiet areas, which is away from stressful classroom situations [14].  

Jamieson determines the most appropriate intervention strategies used for learning 
disabilities. Students with attention problems may not focus when a lesson is being 
presented.  They have a short attention span, can be easily distracted, may have poor 
concentration abilities and have trouble with short-term memory tasks. These children 
may also be hyperactive or impulsive. They often face problems with their socializa-
tion as well. The pivotal aspects of the Montessori theory are the absorbent minds (3-
6 years), the sensitive periods, the prepared environment and the learning materials. 
Completing and repeating will help children to develop their powers of concentration 
and for Montessori, concentration is the key to all learning. To aid the development of 
concentration and attention, some children will need access to a quiet place to work.  
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As it refers to materials, the mechanism through which perceptual-motor training 
methods work, develop children’s capacity to concentrate [15].  

Virnes focused on the children’s actions with educational robotics and investigated 
the types of encounters between educational robotics and children. Educational robot-
ics refers to any robot technology that is applied to education, in order to learn about 
it. Some of the other variants used in the construction kit are - Topobo, and the social 
robot, RUBI which are a progression of traditional toys.  Social robots can assist in 
the education and rehabilitation of children with social and cognitive disorders and 
other disabilities. In the research environment, all the children in the group were diag-
nosed with various learning disabilities including Attention Deficit Hyperactivity 
Disorder (ADHD). In this case, children with limited attention skills worked with the 
educational robotics during the entire duration of the workshop without requiring 
breaks. The results indicate the potential of the robots as a learning tool in special 
needs education, such as traditional toys, which played an important role in Montesso-
ri education. These are based on intervention play, discovery and knowledge con-
struction [16].  

Parkes et al conducted a research about the Topobo system, a 3D tangible construc-
tion kit with the ability to record and playback motion. Educators used it over extend-
ed periods in their day-to-day work. Jane, a science teacher at a Montessori school, 
used Topobo in her 4th and 7th grade science classes for 8 months. Topobo engaged 
the attention of her students throughout, particularly with a student who usually dis-
played attention disorder issues in extended exercises. Mary, an educational research-
er, worked with two groups: one group aged 8-14 with mixed disabilities including 
ADHD and Asperger’s syndrome, the second, a group of kindergarten school children 
(non-special needs) ages 4-6. Both groups of children expressed immediate attraction 
to Topobo and they engaged with it for long periods (up to an hour), something very 
unusual for both populations.    In all contexts, Topobo was regarded as a useful and 
provocative tool, and the idea of constructive learning or self-discovery came through 
in every context [17].  

  Ackerman, teacher in a public Montessori school, established a movement shelf in 
her classroom and observed students’ behavior for three months. The shelf provided 
prepared movement lessons such as yoga cards, hopping lessons, or jumping a rope. 
Students would have the chance to choose one of the movement lessons during a work 
period, therefore they had short-time energetic breaks between lessons. The aim was 
to decrease the disruptive behavior and to increase concentration and self- discipline. 
Yoga strongly benefits students with ADHD, as it lessens attention problems in the 
classroom and helps students with social, emotional, behavioral and academic needs. 
The conclusion was that children enjoyed movement in the classroom, and the move-
ment shelf made a huge difference in the environment of the classroom [18]. 

  The research team Wang et al., examined the impact of the tangible user interface 
(TUI) on the students learning experience. Direct manipulation makes the touch 
screen attractive to users and significantly affects students learning processes by stim-
ulating motivation, increasing engagement, and facilitating collaboration. TUI may be 
one of the primary factors contributing to the enhanced engagement of young learn-
ers, students with learning disabilities, and novice computer users. Additionally, re-
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searchers have discussed the potential benefits to help learners with special education 
needs [19]. 

3.2 Visual Approach  

Zuckermann et al introduced digital Montessori-inspired manipulatives 
(MiM).They are computationally enhanced manipulatives designed to help children 
understand abstract concepts. Accessible materials increase the learning capacity in 
people with learning disabilities. Two Digital Manipulatives are presented: the 
Flowblocks Digital MiM- a set of connected blocks with a light representing the dy-
namic process. Children become familiar with counting, probability, looping, branch-
ing. The System Blocks Digital MiM is a physical construction Kit. Blocks represent 
different paradigms from real life (water flow through bathtub, bank account savings 
growth from interest rate, CO2 pollution growth from emissions). Children come 
across dynamic methods and concepts such as rates, accumulation, negative feedback 
and positive feedback [20].  

Weisberg et al., argues that Tangiplan is a set of tangible connected objects that 
represents tasks children perform during their morning routine. The goal is to make 
objects to become reminders and facilitate organization and time management for 
ADHD children. Objects are pyramid shaped, with LED lights inside. They are placed 
where the tasks are supposed to be performed (e.g by the sink where brushing of the 
teethis done or inside a shoe). Objects are location specific and location enhances 
cognitive processes like memory and learning. When time elapses, white light flows 
across the front cover from top to bottom, whereas, when time is up, red light will 
begin to flow. The daily progress is written down in a document with four columns: 
number/ name of task/ time per task and remarks [21].  

Luiselli and Fischer present the following technological applications for individu-
als with ADHD:1) Tests such as CPT3   (Conners Performance Test,3rd Edition) or 
TOVA (Test of variable performance) Both these tests are run on a computer. The 
tests measure one’s attention, distractibility as well as speed and accuracy in response 
to visual stimuli. 2) The area of virtual reality video games (Microsoft  Kinect, Nin-
tendo Wii) allows a person to watch himself/herself interacting with the video, and, 
possibly, reduces his excessive movement behavior.3) Computers in the classroom 
present material in more adaptive ways.  Programs assist with outlining, brainstorm-
ing and mind mapping, all of which improves organizing and flow of writing, neces-
sary for ADHD students. 4)3D imaging and 3D printing capability provides virtual 
environments as a classroom-learning tool. VE classrooms offer new models of learn-
ing (e.g. haptic gloves, spatial manipulation, person machine interaction, etc.) that 
could be helpful to those with learning challenges [22].  

   Pegrum et al., report on the adoption of mobile handheld technologies in ten 
Western Australian independent schools, based on interviews with the staff, conduct-
ed in 2011. These devices lead to an expansion of the spaces and times of learning. 
Furthermore, ICTs can support a range of pedagogical approaches; however, they are 
suited for the promotion of social constructivism and related active, collaborative, 
student-centered approaches, like the Montessori. There are also particular benefits 
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for students with special needs, including students who require early intervention or 
those who are struggling with the curriculum [23].  

Yusof et al conducted a study to investigate teachers’ perception of m-learning 
(mobile learning) in the special education classes. Ten special education teachers from 
four schools were interviewed. The results are as follows: Teachers need to learn the 
applications. The applications may meet each student’s different educational needs 
(with fun) and offer teachers different methods, which can secure special needs stu-
dents’ attention. Edutainment (education-entertainment) benefits students with 
ADHD; their attention is engaged at the same time they can learn [24]. 

3.3 Auditory Approach  

Berger and Scheck analyze music’s basic elements (such as rhythm, pulse, melody) 
and why music can be a therapeutic tool. Rhythm: periodicity or rhythm is every-
where on the planet. The close relationship between physiologic rhythms makes the 
latter very effective in capturing one’s attention. Pulse coupled with pace are time-
keepers and controllers of a piece of music, and consequently, of body movement. 
Pulsed rhythms applied to children with autism and behavior problems help them to 
become organized and paced. Melody: it goes beyond words in expressing feelings. 
Many ADHD children exposed to constant music therapy interventions have learned 
to wait and attend, because music provided them the motivation to wait until the end 
[25].  

James, a teacher in a private school, held a study about how music helps in estab-
lishing a peaceful classroom environment. The author refers to previous studies, 
which presented the combination of music and Montessori philosophy as a basis for a 
“peaceable schools framework’’. The participants were 16 students between first and 
third grade. The students had needs from high functioning autism, selective mutism, 
anxiety and ADHD. The teacher considered ‘clean up time’ as a reflection of the 
sense of community. Children were taught songs from the Beatles and after that, they 
were seen singing daily. After six weeks, children had a clear understanding of the 
words ‘cooperation’ and ‘community’. They became helpful towards each other and 
more responsible during the clean-up time [26].  

In this study [27], 200 Montessori students aged 3-5 years-old were divided into 
two groups. The results showed that students who received music enriched Montesso-
ri instructions had significantly higher math scores, and that the 3 year-old students 
had higher scores than the 4 year-old or 5 year-old children. This study shows that an 
arts-rich curriculum had a significant positive effect on young students’ overall aca-
demic achievement. Music was also being used in the treatment of Attention Deficit 
Hyperactivity Disorder (ADHD). Montessori programs could include daily group 
‘music and movement’ sessions, enhanced with weekly piano lessons, to provide the 
child with every opportunity to develop his whole being. The introduction of modern 
technology has opened a window for music instruction.  

Dr. Tomatis was a French Medical doctor with an ENT (Ear, Nose and Throat) 
specialization. He developed a machine called ‘electronic ear’ in order to train two 
muscles - by music or voice and conceived a test to know how the functions of the 
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ears were used. The Tomatis method can greatly improve the life of many autistic and 
ADHD children. These children are hypersensitive towards sounds. This happens 
because they listen predominately with their bodies instead of their ears. Sounds 
picked up by the body go directly to the brain, without being filtered. The Tomatis 
method can help these children reconnect with their families and environment by 
reducing hypersensivity and regulating sensory integration, allowing them to move 
outside their protective shells.  The Tomatis Listening Program focuses on listening to 
vocal exercises using Mozart and Gregorio Chants. The method has been tested rigor-
ously and was found to be very effective in the treatment of learning difficulties and 
learning problems [28].  

Schaub submitted this research, in order to define the effects of mindfulness prac-
tices and activities on student attention and work engagement. The 5-week study in-
corporated breathing and visualization exercises and involved children between ages 
of 9 and 12 years in a private Montessori school. Mindfulness research has noted an 
increased ability to control attention, and reduce the automatic responses, which tend 
to be symptoms of students with ADHD. Dr. Montessori’s research showed that even 
young children have the ability to focus their attention on meaningful work. She also 
believed that children would be thoughtful and mindful in their actions with the sup-
port of a loving adult [29]. 

4 Conclusion 

The paper examines the significant role of Technology as a tool providing alterna-
tive ways of learning for ADHD students. The impact of Montessori philosophy in the 
current technological applications is profound. Electronic devices based on Montesso-
ri materials; aim to build student’s attention, while computer programs and mobile 
devices offer multisensory ways of learning. The fundamental principles of the Mon-
tessori Method such as ‘freedom within limits’, the respect towards each individual’s 
abilities and needs, and the encouraging courteous environment are timeless values 
that are beneficial for  every child, and not just the students with ADHD. The Montes-
sori Method produces more creative, mature and socially adept children because it 
focuses on personal development. Movement in the classroom helps students to focus 
for longer periods of time, lessens behavioral problems, and improves overall physi-
cal, social and cognitive skills. To sum up, it is a philosophy, which is 100 years old 
and is balanced with a cutting-edge technology in order to meet the special education-
al needs meaningfully. 
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