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Abstract 

Information and communication technologies (ICTs) have significantly advanced a number of industries during the past 
few decades. ICTs are now a vital part of the teaching and learning process in many contexts. All social groups, including 
those with unique educational requirements for children and adults, have received assistance. In this essay, we give a 
succinct summary of the most pertinent articles for apps used for assessment, intervention, and development of 
empathy, a critical skill that studies show persons with special educational needs lack. Empathy is a sophisticated sort 
of psychological inference that draws conclusions about the thoughts and feelings of others by combining observation, 
memory, information, and reasoning. 
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1. Introduction

The majority of individuals utilize information and communication technologies (ICTs) on a regular basis in today's 
society. Information and communication technologies are a broad category of technologies that allow people to access 
and manipulate information [1]. ICTs have been extensively investigated in a variety of sectors as well as being a topic 
of study in and of itself. More and more tools utilizing new technologies are being launched in the realm of education to 
enhance teaching. Additionally, a growing body of research is supporting the idea that ICTs and assistive technologies 
in general help children and persons with special needs live more fulfilling lives. Computer applications can be helpful 
in reaching this objective. 

Because the computerized environment is predictable, consistent, and free of social demands, which people with SEN 
may find stressful, the use of information and communication technologies (ICTs) with people who have special 
educational needs (SEN) has grown over the past ten years. Users can progress at their own rate and knowledge level, 
and lessons can be repeated endlessly until mastery is attained. Additionally, various, personally chosen automated 
rewards can be used to keep motivation and interest high. Numerous ICT programs were developed to teach different 
skills to this demographic as a result of these factors and the affinity people with SEN display for the computerized 
environment Web apps have been used more and more for social interaction over the past decade as online communities 
and social networks have grown rapidly thanks to internet-based communication [2]. 

A wide range of issues that can hinder learning are referred to as "special educational needs." The phrase "special 
educational needs" might signify different things to different countries, despite the fact that there have been numerous 
classifications over the years [3]. The classification presented below, which advocates a graded approach to educating 
learners who require special accommodations, is one of the more prevalent ones. The 2001 SEN Code of Practice lists 
the following as "the areas of needs": communication and interaction, sensory and/or physical, cognition and learning, 
behavior, emotional stability, and social development [4]. It has been hotly debated how to define the term "Special 
Needs." A subset of the population that experiences difficulties in their academic performance and possibly later in life 
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is referred to as having learning disabilities or having learning disorders. The lack of empathy, which has frequently 
been listed as a key trait of people with special educational needs, will be the topic of this essay. 

Understanding other people's emotions and behaviors through empathy enables us to anticipate their actions and feel 
the emotions that are sparked by those actions. Empathy is exhibited in sentiments and perceptions that are brought 
on by a person's attraction to the feelings of others. Empathy, according to Baron-Cohen and Weelwright (2004), has 
two parts: the capacity to identify other people's mental states, including their goals, beliefs, desires, and emotions, and 
the capacity to reacted to these states appropriately. The traditional argument over whether empathy is purely an 
emotional response (the emotion elicited by another person's emotions) or purely a cognitive operation (the capacity 
to step into another person's shoes and see the world from their perspective) is sidestepped by this two-factor definition 
of empathy. The current agreement among academics is to recognize that both elements are required to define empathy 
[5], [6]. This is in accordance with traditional conceptions of empathy, such as Feshbach's model, which conceptualizes 
empathy as entailing cognitive and emotional processes. 

ICTs have numerous opportunities for creatively teaching empathy and emotion awareness to youngsters and students 
with specific educational needs. According to research, computer programs can be used to perform false belief tasks, 
identify simple emotions from static images and cartoons, recognize complex emotions from speech and facial 
expressions, assess, intervene, and cultivate empathy through virtual environments, among other tasks. Assistive 
technology offers socially impaired individuals an environment in which they can learn the meaning of emotions and 
understand more about the way they communicate with their peers. 

The current paper's goal is to provide an overview of the most pertinent studies that deal with computer-interactive 
intervention programs for evaluating and fostering empathy in both children and adults with special educational needs. 
This study shows that doing simulated tasks on a computer improves facial and emotional recognition skills. The 
findings provide evidence in support of the efficacy of adopting a computer-based interactive simulation program as a 
means of improving empathy and emotion recognition abilities. There are enough studies that use instruments like well-
established questionnaires, scales, and photographs to export results, measure, and evaluate empathy, despite the 
ongoing development of technologies and sensors that can sense emotions or express emotions, and thereby influence 
users' emotions. 

2. Empathy and Special Education 

2.1. Students with General learning disabilities 

The impact of the PATHS curriculum (Promoting Alternative THinking Strategies) on the adjustment of school-age 
children with special needs was investigated by Kam et al. in 2004. Based on the ABCD (affective-behavioral-cognitive-
dynamic) model of development, PATHS is a preventive intervention program. PATHS aims to integrate self-control and 
social problem-solving abilities with emotional awareness and emotional regulation skills development in the early 
school years. The curriculum for PATHS is integrated with the existing curriculum in the school and uses a classroom-
wide approach. Additionally, it encourages a change in the climate of the classroom to foster greater empathetic and 
open communication about emotional needs. PATHS consists of numerous activities to accomplish the aforementioned 
goals. The PATHS curriculum was evaluated on 133 pupils in elementary schools, and the results showed that it had 
favorable impacts over the long term [32]. However, more research on larger samples is required. 

Spackman et al. (2005) used facial expressions in photographs and music to test how well language-impaired kids could 
identify the emotions being exhibited by the people in the pictures and music. 43 children with learning disabilities and 
43 generally developing, age-matched peers, who were selected from the age groups of 5 to 8 and 9 to 12 years, 
respectively, participated in the study. The findings revealed no differences between children with and without learning 
disabilities in their ability to recognize happy, anger, sadness, fear, and disgust. Results also showed that children who 
were trained to identify emotions in music snippets performed differently from regular children [33]. 

In their 2009 study, Bloom et al. looked at teenagers' capacity to identify, communicate, and comprehend emotional 
facial expressions. The 69 participants were divided into three groups for the study: a group of 23 adolescents with 
nonverbal learning difficulties (NVLD), a group of 23 similar adolescents without learning disabilities, and a group of 
23 similar adolescents with general learning difficulties. Wechsler Intelligence Scale for Children, Third Edition, the 
Pictures of Facial Affect (PFA) Recognition Measure, the Expression Measure, and the Understanding Measure were all 
employed as relative scales. It was found that adolescents with GLD performed considerably worse than adolescents 
with NVLD and without LD in identifying emotional facial expressions, with no difference between the NVLD and NLD 
groups [34]. 
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Proyecto Aprender is an accessible educational online resource for kids with special educational needs, which was 
created by González et al. in 2006. The overall goal is to increase and develop the learners with special educational 
needs' physical, emotional, cognitive, and communicational skills while using new information and communications 
technologies to the greatest extent possible to promote their social and personal autonomy. For this reason, the project 
contains a number of multimedia learning activities, some of which deal with emotions and the growth of empathy [35, 
36]. 

2.2. Students with Autistic Spectrum Disorders 

In order to teach people with ASD to perceive and anticipate emotions in others, Silver and Oakes (2001) looked into 
the usage of a multimedia software application called the Emotion Trainer. The Emotion Trainer was a teaching tool for 
emotions that featured animated emotional reactions and five sections with images of real people. The degree of success 
or difficulty that individual encountered as they advanced through the program determined the frequency of feedback, 
prodding, and reinforcement that was provided. Based on age, gender, and academic level, 22 ASD sufferers, ranging in 
age from 10 to 18, were paired. While the second member of the pair was placed in the no-intervention control 
condition, one member of the pair was randomly allocated to the intervention condition, which consisted of 10 
computerized sessions spread over 2-3 weeks. From pre- to post-intervention, both groups demonstrated a 
considerable improvement in their capacity to deduce emotion or mental state from photographs of facial expression 
[10]. 

To assist children with autism between the ages of three and eight, Golan et al. (2010) developed the animated series 
"The Transporters" to enable them gaze at human faces and comprehend and recognize emotions that support the 
growth of empathy. The 15 five-minute episodes of the cartoon series follow the exploits of 8 mechanical vehicles with 
human faces and each episode focuses on a different human emotion. Both preschoolers with autism and those so-called 
"low-functioning" youngsters with autism who have major learning challenges would be attracted to such vehicles. Each 
figure was portrayed as a toy that comes to life and engages in social interactions in a child's bedroom. Children with 
ASC (ages 4-7) assessed before and after watching "The Transporters" every day for four weeks. The use of "The 
Transporters" dramatically increases levels of emotion comprehension and recognition, according to the results [11]. 

The "The Affective Social Quotient project" was created by Blocher et al. (2002) and is one of the earliest experiments 
at the MIT Media Lab to create assistive technology for autism utilizing physical input devices, namely four dolls (stuffed 
dwarfs) that displayed different emotional states, such as happiness, rage, sadness, and surprise. The device would show 
brief digital movies that represented each of the four emotions before encouraging the youngster to select the 
appropriate dwarf. The device recognized the stuffed animal's infrared signal when the youngster picked it up and 
responded. Because a second person is usually present throughout the session, using the dolls as physical input devices 
also supported the development of cooperative attention and turn-taking abilities [12]. 

The game platform ASC Inclusion was unveiled by Schuller et al. (2014) with a focus on autistic spectrum disorder (ASD) 
kids between the ages of 5 and 10. The ongoing ASC-Inclusion project intends to assist kids with ASC by letting them 
use gaming in a virtual environment to understand how emotions can be expressed and acknowledged. The site offers 
training through games, text chat with peers, animation, video, and audio clips, as well as analysis of users' motions, 
facial, and voice expressions utilizing a regular microphone and webcam or a depth sensor [13]. 

To enhance social cognition and empathy in people with ASD, Serret (2012) created the serious game "Jestimule". The 
game was also made easier to operate for young children or kids with developmental disabilities thanks to ICT (such as 
a haptic joystick for feedback). One of the main goals of the game was to teach people with ASD how to understand 
emotional situations, emotional gestures, and facial expressions. At the hospital, the game was tested on a group of 40 
people ranging in age from 6 to 18. In several tasks, the participants' ability to recognize facial expressions of emotion, 
emotional gestures, and emotional circumstances improved, according to the results. Future training should take these 
findings into consideration as they have strong educational and therapeutic implications for ASD [14]. 

A computerized intervention designed to teach people with ASD the fundamentals of facial affect recognition was 
created and evaluated by Bölte et al. in 2002. This program's goal is to identify and encourage the growth of social-
communicative abilities through evaluation and instruction in the observation and interpretation of simple emotions. 
Individuals were trained to distinguish emotions using 500 images, each with the ability for visual and aural feedback. 
As reinforcement, an animation of the associated emotion was displayed on the screen after receiving input for a given 
photo. The program's ability to recognize emotions was tested on people with high-functioning autism or Asperger 
syndrome by either showing them the person's entire face or just their eyes. The program's effectiveness in teaching 
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the identification of facial affect is supported by the results. The enhancement discovered is nonetheless restricted to a 
specific social-communicative function, making generalization uncertain [15]. 

An Affective Computer-Aided Learning Platform for Children with Autism (ACALPA) was developed by Konstantinidis 
et al. (2009) to improve or mediate the educational process between teachers and students. It is based on several 
interaction techniques depending on the degree of the autistic person's handicap. The platform is made up of a number 
of modules. They all stand for different learning domains. Finding emotional states through facial expressions is covered 
in one module. The directions are either supplied by an emotive avatar, synthetic speech in the native tongue of an 
autistic person, written on the screen, or a combination of these. ACALPA was deployed at a specialized school for 
individuals with autism, and the results showed that the platform was crucial in emotion recognition and that an 
interactive learning environment might make the educational process easier for persons with autism [16]. 

Alves et al. (2013) introduced the LIFEisGAME prototype-iPad version, a game that uses real-time automatic facial 
expression analysis and virtual character synthesis to encourage facial recognition and assist people with ASD in 
understanding emotions in order to foster empathy. There are five different game modes. The LIFEisGAME prototype 
was tested on 11 ASD kids, ranging in age from 5 to 15, and was played over the course of a 15-minute game session. 
The outcomes were encouraging and showed the game's value in fostering emotional understanding, which improved 
the quality of life for autistic kids [17]. 

A portable assistive computer gadget called "The emotional hearing aid" was introduced by Kaliouby et al. (2005) to 
help children with Asperger Syndrome read, comprehend, and respond to facial emotions in a socially appropriate 
manner, hence promoting empathy. It is made up of a wearable camcorder, an earpiece speaker, and a personal digital 
assistant (PDA). An automatic mind-reading system that deduces complicated mental states from facial expressions in 
real-time video and a reaction advisor that offers the user's best course of action in real-time have both been 
implemented in the development of the emotional hearing aid [18]. 

The "Let's Face It! Skills Battery (LFI! Battery)," a computer-based assessment, was created by Tanaka et al. (2008). It 
is organized into a theoretical hierarchy of face processing domains that support the child's capacity to pay attention to 
faces, identify facial identity and emotional expressions, and interpret facial cues in a social context. subjects with ASD 
and normally developing control (TDC) subjects, who were matched for age and IQ, underwent the LFI! Battery test. 
The results demonstrate that people with ASD were equally as capable of correctly labeling the fundamental facial 
emotions as typically developing participants, with the exception of the angry face. However, participants with ASD 
tended to perceive the mouth feature holistically and the eyes as independent pieces, and they were less able to 
generalize facial emotions across multiple identities. The findings also suggest that autistic children's facial recognition 
abilities can be significantly improved by very brief intervention programs [19], [20]. 

An interactive multimedia application called "Mind Reading" was developed by Golan et al. (2006) to educate adults 
with Asperger syndrome and high-functioning autism about emotions and mental states. Based on a taxonomy system 
with 412 emotions and mental states grouped into 24 emotion groups and six developmental stages from four years old 
to adulthood, it can be used to understand human behavior. Basic and complicated emotions are systematically 
introduced and taught via written text, audio, and video in Mind Reading. Users had access to a library of emotions to 
study, lessons and tests in the learning area, and games on emotions in the gaming zone. When compared to their 
performance prior to the intervention and when compared with a control group, results showed that users significantly 
improved their ability to recognize complex emotions and mental states from both faces and voices after 10–20 hours 
of using the software over a period of 10-15 weeks [21]. 

Golan and Baron Cohen's (2006) research was expanded upon by LaCava et al. (2007) who tested the effectiveness of 
Mind Reading on a group of eight American children with ASD ranging in age from eight to eleven. This study used a 
pre-test/post-test approach and discovered that following exposure to the multimedia training program, children's 
ability to recognize emotion from faces improved. Furthermore, individuals could generalize their abilities to recognize 
emotions in voices but not in faces that were not directly related to the training program. The program's presentation 
and content were praised by kids, parents, and teachers, who also deemed it to be a highly effective educational tool. 
Nonetheless, there was not strong support for the transfer of these skills to emotion recognition to more realistic and 
meaningful contexts [22]. 

In order to teach social skills and emotional intelligence to kids with Asperger syndrome, Beumont and Sofronoff (2008) 
created "The Junior Detective Training Program," an intervention program that featured a computer game, small group 
sessions, parent training sessions, and teacher handouts. The user of the computer game is a detective with expertise in 
deciphering the mental and emotional states of others. The study used computer-animated and real characters to teach 
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social problem solving and emotion recognition. Depending on how a user completed a task, support and mission 
objectives were customized and different. 49 Asperger syndrome-afflicted kids aged 7.5 to 11 were used in the study. 
The Junior Detective Training Program may be a useful tool for teaching social functioning and emotion awareness to 
kids with Asperger syndrome, according to the study's overall findings. Despite the fact that the intervention's 
components were created expressly to improve skill generalization, this study did not assess the transfer of the study's 
targeted abilities to actual social contexts [23]. 

A "Collaborative Virtual Learning Environment (CVLE) - Empathy System" was introduced by Cheng et al. (2010) to 
foster empathy for kids with ASCs. On a laptop, participants are shown a virtual restaurant environment. The CVLE-
empathy system enables kids with ASCs to exercise empathy in a social setting and express their emotional states to 
other users while also allowing them to select expressive avatars that represent themselves. The CVLE-empathy system 
had positive impacts on the formation of empathy and generalized this concept of empathy to the participants' daily 
lives, according to the five-month study, which involved three people [24]. 

The 'Reading the Mind in the Eyes' Test was created in 1997 by Baron- Cohen et al. (2001), but an updated version was 
released in 2001. The participant must determine the subject's emotional state solely based on details surrounding the 
face's eyes. This test evaluates mental state as well as cognitive empathy and emotion recognition. Each question that 
is correctly answered earns one point, whereas questions that are left unanswered or wrongly answered receive zero 
points. The total score is the sum of all points earned. The Empathy Quotient (EQ), a self-report scale used in the general 
population, and the Eyes test, a sensitive diagnostic of modest cognitive deficiencies in people with autism spectrum 
disorders (ASC), are correlated. Findings indicated that individuals with AS or HFA, despite having at least normal 
intelligence, have specific difficulties in identifying subtle mental states and cognitive empathy [25]. 

The Cambridge Mind-Reading Face-Voice Battery, developed by Golan et al. (2006), tested adult participants' ability to 
identify 20 emotional themes from speech segments and video clips of facial expressions. Participants were then asked 
to select which of four emotion adjectives best captured the feelings of the characters in each clip. The CAM-C has two 
subtests that each have 45 questions, for a total of 90 items: Face ER (Emotion Recognition) and Voice ER. Males and 
females with AS as well as matched controls were given the battery. Results revealed that those with Asperger Syndrome 
(AS) had greater difficulty identifying mental states and emotions in both faces and voices when compared to the control 
group [26]. 

Hopkins et al. (2011) examined the efficacy of employing an interactive computer-based simulation software to improve 
the social skills of children with autism spectrum disorders (ASD). FaceSay develops a more realistic software tool to 
teach face and emotion recognition skills by utilizing an interactive method with computer animated avatars of both 
humans and animals. Children filled out post-test questionnaires after seeing the computer intervention sessions. The 
LFA (low-functioning autism) children showed gains in the intervention's two focus areas of emotion detection and 
social interactions. Improvements were seen in each of the three domains—facial recognition, emotion recognition, and 
social interactions—in children with HFA (high functioning autism) [27]. 

In a task that required explicit empathy, Schulte-Rüther et al. (2011) looked at participants with ASD. By "feeling into" 
the person shown, participants were asked to empathize with emotional facial expressions displayed on a computer 
screen. They were then given the choice of either judging the emotional state of each face (another task) or reporting 
the emotions the emotional faces had caused them to experience (a self-task). Additionally, the Empathy Questionnaire 
(EQ) and the Autism Spectrum Questionnaire (AQ) were completed by each participant. During the other task, ASD 
patients performed nearly as well as the control group, but they displayed less emotionally congruent reactions during 
the self task [28]. 

2.3. Students with attention deficit disorder (ADD) and attention deficit hyperactivity disorder (ADHD) 

Braaten and Rosen (2000) told several tales to ADHD patients aged 6 to 12 as well as to typically developing peers. 
Participants were given instructions to respond to questions concerning their own sentiments, the feelings of the 
protagonist, and the causes of those feelings. ADHD patients produced fewer protagonist-centered interpretations and 
did so less frequently when comparing the protagonist's feeling to their own [29]. 

Children with ADHD were put in emotional and non-emotional situations by Yuill and Lyons in 2007. They were given 
instructions on how to match images with the protagonist's non-emotional facial expressions and emotional facial 
expressions. In the emotional task, children with ADHD underperformed compared to the control group. They also 
demonstrate impairments when asked to make decisions regarding non-emotional features of faces, indicating that 
deficits do not necessarily reflect unique social cognition problems [30]. 
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Empathy and social perspective-taking in 8 to 12 year old children with and without Attention-Deficit/Hyperactivity 
Disorder (ADHD) were studied by Marton et al. in 2009. In order to export results from this study, well-respected scales 
and questionnaires were employed to gauge empathy and social viewpoint. Measures are used to evaluate empathy and 
its relationship to social development, such the "Interpersonal Negotiation Strategies" and the "Index of Empathy for 
Children and Adolescents". 50 youngsters with an ADHD diagnosis and 42 usually developing comparison children 
made up the study's sample of 92 kids. In terms of empathy, the results showed that children with ADHD were less 
sympathetic than comparison children, although there was no statistically significant difference. In addition, more 
severe deficiencies in empathy are linked to conduct and oppositional difficulties rather than ADHD [31]. 

2.4. Students with sensory impairments 

The self-esteem and empathy of preadolescent children with visual impairments and those of sighted children were 
compared in a study by Griffin-Shirley et al. (2005). We investigated several family-related factors. The variable of pet 
ownership was of particular relevance to this investigation. The Companion Animal Bonding Scale (CABS), the Bryant 
Index of Empathy for Children and Adolescents (IECA), and the CSEI-Short Form were used to gather data. The study 
involved 159 individuals, 81 boys and 78 girls, ranging in age from 8 to 14, and two groups of preadolescents: 88 sighted 
and 71 visually impaired. Sighted and visually impaired participants were recruited from two southwestern states, two 
midwestern states and one western state form the United States. No significant differences were found between the 
sighted and visually impaired children for levels of self-esteem, empathy toward others, or taking care of pets [7]. 

The ability of hearing and deaf children to understand and assess emotionally charged situations was explored by Odom 
et al. in 1973. Two tasks were given: (a) sorting faces depicting nine emotions, and (b) matching those faces with 
pictures of suitable emotion-arousing scenarios. pictures were displayed by an opaque projector. On the first exercise, 
the deaf children performed equally well to the hearing children, however they were less adept at matching the faces to 
the circumstances. We came to the conclusion that deaf people have trouble understanding and comprehending 
emotionally charged situations. A prime example of the connection between language learning and a significant 
personality trait is the deaf person's lack of emotional empathy [8]. 

2.5. Students with motor impairments 

According to Cummins et al. (2005), children with weak motor coordination may have empathetic skills, and these skills 
may be linked to issues with moral judgment, pro-social behavior, and social competence. The study used emotion 
recognition scales to assess participants' abilities to identify facial expressions of emotion (The Fluid Emotions test), 
comprehend vocal intonations that are specific to various emotions (The Vocal Cues test), define emotion words (The 
Emotion Vocabulary test), comprehend the emotional effects of being exposed to an emotion that causes context (The 
Comprehension Test), and apply logic skills and knowledge of the causes of emotions. Children with motor coordination 
issues do indeed show distinct empathy deficits, according to one study, which examined 234 children aged 6 to 12 
years who were matched for age and gender [9]. 

2.6. The role of Digital Technologies 

Finally, it is important to highlight the productive and effective role that digital technologies play in the education sector. 
These technologies, such as mobile devices (36-39), a variety of ICT applications (40-59), AI & STEM ROBOTICS (60-
64), and games (65-67), facilitate and enhance educational procedures such as assessment, intervention, and learning. 
Additionally, the use of ICTs in conjunction with theories and models of metacognition, mindfulness, meditation, and 
the cultivation of emotional intelligence [68-94], accelerates and improves educational practices and outcomes, 
particularly for empathy in students with special educational needs. 

3. Conclusions 

There is no doubt that empathy is a valuable skill. We are all capable of tuning into another person's emotions or 
possible thoughts. Understanding others' intentions, predicting their conduct, and feeling an emotion sparked by their 
emotion are all made possible by empathy. Simply said, empathy enables us to communicate effectively with others. The 
above-mentioned papers covered the use of cutting-edge computer technology for evaluation, intervention, and 
empathy development. Interactive multimedia was used in programs to teach people with SEN about social 
communication principles like empathy, emotion identification, and social skills. ICT software programs have made 
significant advancements in their design and development, giving children with unique educational needs the chance 
and capacity to succeed. 
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Future interactive multimedia programs should concentrate on strategies to evaluate and improve this capability. 
Additionally to evaluating and examining affective and cognitive empathy in children and adults with special 
educational needs, more research is required to identify intervention strategies that will help these kids improve both 
their cognitive ability and their understanding of different emotional expressions. This essay demonstrates how 
computers might also be used as instruments to enhance emotional communication for everyone. 
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