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Abstract
Theory of Mind (ToM) is the ability to understand another’s perspective. It has two components- cognitive and affective. The cognitive component means understanding others’ beliefs, intentions, perspectives, etc. and the affective component indicates knowledge regarding emotions. Autism is a neurodevelopmental disorder characterized by impaired communication and Socialization. Impairment in the Theory of Mind is another feature of Autism. Individuals with Autism have difficulty understanding the intentions, beliefs, and perspectives of other individuals, and they find it difficult to predict the emotions of another individual. Therefore, structured interventions are required to improve ToM skills in individuals with Autism. The present study focuses on different ToM intervention methods and the effectiveness of those methods. However, the present review observes that most of the interventions are suitable for individuals with high-functioning Autism. Besides these interventions are heavily loaded with language and therefore these interventions are not suitable for the nonverbal group. Thus, most of the individuals with Autism are out of the scope of these interventions. Therefore, ToM interventions suitable for nonverbal and low-functioning groups of Autism are required.
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Introduction
In social life effective communication requires predicting other behaviours based on their mental state. The process that helps to achieve this is known as the Theory of Mind (ToM). Frith and Frith (2003) defined it as the assigned causes behind the desire, intentions, and beliefs of others to explain and predict their behaviors. According to Baron-Cohen (2001), ToM helps to predict mental states like desire, belief, intention, imagination, and emotion which are behind any kind of behavior.
The history of ToM began with the theory of Piaget (Flavell, 2000). In his theory of cognitive development, Piaget said that at first children are egocentric i.e., they are unable to consider the perspective of other people. Gradually with cognitive development, they learn to think from the point of view of others. Research on the theory of mind began with Premack and Woodruff. (1978). They reported some research in which they tested whether chimpanzees had what they called a “theory of mind’. During the 1980s, Wimmer and Perner (1983) conducted studies to test young children’s theory of mind. Around the same time, researchers like Johnson and Wellman (1980) studied the development of children’s metacognitive knowledge and understanding of mental terms. Flavell et al.  (1980) also researched to study the development of children’s knowledge about perception and the appearance reality distinction. All this research developed the concept of ToM.
ToM has two components (Wellman, 1993): the ontological aspect and the causal aspect. The ontological aspect means understanding the difference between real and mental worlds. On the other hand, the causal aspect means understanding the causes behind the behavior. ToM also might be classified into affective and cognitive components (Eslinger, 1998; Shamay-Tsoory, Tibi-Elhanany & Aharon-Peretz, 2006). According to Shamay-Tsoory and Aharon-Peretz (2007), the cognitive component signifies a cognitive understanding of the differences between the narrators’ knowledge and that of the listeners. On the contrary, the affective component involves the empathetic appreciation of the listeners’ emotional state. In other words, the cognitive component concerns knowledge regarding beliefs and the affective component employs knowledge with allusion to emotions.
Baron-Cohen (1995) suggested four mechanisms that they considered as four sub-systems of ToM. They are:
Intentional Detector (ID): The first mechanism is ID. ID interprets the purpose of a stimulus when it is moving. Whenever ID perceives any agent that moves spontaneously it becomes active. It can interpret various forms of stimulus coming from different modalities.
The Eye-Direction Detector: This is the second sub-system. It only receives visual input. The function of this sub-system is to find eye or eye-like stimuli and detect their direction.
	In this way, ID and EDD develop dyadic representation but they do not indicate whether two people are looking at the same thing or not. For this purpose, one requires the third mechanism, called the Shared Attention Mechanism.
Shared Attention Mechanism (SAM): SAM develops triadic representation. It indicates if the agent and self are focusing on the same object. Developing this triadic representation requires knowing other’s perceptions.
	These three mechanisms are related to the fourth sub-system – The theory of Mind mechanism: The Theory of Mind Mechanism (ToMM): ToMM predicts mental states by observing one’s behavior. It serves two functions- first indicates epistemic mental states i.e., thinking, believing, imaging, etc., and second how behaviours are linked to these volitional, perceptual, and epistemic mental states.
Development of ToM starts around the age of 3-4 years. Children attain it through a series of stages which start around 18 months of age (Frith & Frith, 2003; Call & Tomasallo,2008; Brune & Brune, 2006). According to these researchers, there are many precursors of ToM development which children develop gradually from birth. Perceptions of the face and recognition of facial emotions help to develop the perceptual component of ToM (Vygotsky, 1929). A child’s ability to differentiate between directed and averted gaze, joint attention, and pointing are important precursors of ToM development (Korkmaz, 2011). Pretend plays also have a major role in developing perspective-taking (Korkmaz, 2011).
Some factors indicate the presence of Tom. These factors are mentioned below:
The mental-physical distinction:
The ability to distinguish between the mental and physical world is one of the milestones of ToM development. 3-4 years children with average intelligence can separate mental and physical events (Wellman & Estes, 1986).
The appearance-reality distinction
	Four-year-old children with average intelligence can distinguish between appearance and reality. They understand that the way objects appear in front of someone may be different. This understanding is another milestone in ToM development. (Flavell et al 1993)
“Seeing leads to knowing”:
	“Seeing leads to knowing is another indication of ToM development. It means one’s concepts about what others know and what do not know. According to Baron Cohen (2001), children with average intelligence develop this concept at the age of three years.
	However, the most important indication of ToM development is ‘false belief’ understanding. It is a concept that others can hold a wrong belief. False belief is of two types-
First-order false belief means understanding the belief of another person. 
Second-order false belief means what one person thinks about another person’s thoughts.

Several theories such as Theory theory and simulation theory were developed to explain ToM.
Theory theory
Pioneer psychologists who played a major role in developing this theory are Josef Perner, Gopinik, Wellman, and Meltzoff. According to this theory, like scientists, children develop their concepts about many different things by observation (Gopinik & Wellman, 1992; Gopinik & Meltzoff 1997). 
Many researchers (e.g. Wimmer & Perner 1983) observe that there is significant cognitive change at the age of 4 years. 3-year-old children have no concept of representational ToM. So, they fail in the false belief test. However, at the age of 4 years, they developed this concept.
Simulation theory
 The concept of this theory was given by Gordon (1986). The basic assumption of this theory is that the functions of all minds are similar. We think about our behaviors in a particular circumstance and predict other’s behaviors based on that in similar situations.
Autism and Theory of Mind (ToM)
Autism is a pervasive developmental disorder.  The root of the word ‘Autism’ is the Greek word ‘autos’ which means ‘self’. The word was first time used by Swiss psychiatrist Eugen Bleuler in the year 1911. He described it as ‘childhood schizophrenia’. Leo Kanner (1943) identified the features of Autism. According to him, it is a neurological condition and people with this condition have difficulty in communication as well as socialization. He used the term ‘Early infantile Autism’. 
According to the Diagnostic and Statistical Manual of Mental Disorder-5th edition (DSM V), the diagnostic criteria are:
· Impairment in communication and interaction in social situations. These impairments are reflected in the difficulties in reciprocity and non-verbal communication. 
· Repetitive and stereotypical interests and behaviors.
These impairments start to manifest from the early phase of development.
The deficit in ToM is one of the core features of Autism. Several research studies have shown that. 
Many theories explain the deficit in ToM in individuals with Autism. These theories can be broadly divided into –modular theory and non-modular theory.
Modular Theories:
Fodor (1983) gave the concept of modular theory. According to these theories, ToM and other cognitive abilities are not related. Individuals with Autism may have a deficit in ToM without any intellectual deficit.
I. Brother’s Social Brain Theory:
The concept of the ‘Social Brain’ was given by Brother (1990). According to them, there is a separate neural circuit for social intelligence which is called the ‘social brain’. Hence social intelligence is separate from other intelligence.
II. Leslie’s Modularity Theory:
Leslie coined the term ‘Theory of Mind Mechanism’. According to him, these mechanisms help to understand other’s points of view. Persons with Autism have a deficit in this mechanism.
III. Johnson and Morton’s Minimalist Innate modularity theory (1991):
According to them, there are two internal mechanisms- CONSPEC and CONLEARN that help in the development of ToM. CONSPEC directs infant attention to the face-like stimuli and CONLEARN helps to learn about faces.
IV. Baron-Cohen’s Innate Minimalist Modularity Theory:
According to Baron-Cohen (1995), among the four mechanisms of ToM Intentional Detector (ID) and Eye-Direction Detector (EDD) are intact in individuals with Autism. However, they have a deficit in the Shared Attention Mechanism (SAM). They cannot monitor the gaze of others (Leekam et al. 1993; Mundy et al. 1986) as well as they lack joint attention. They also lack ‘proto declarative’ gestures. All of these indicated impairment in SAM. This impairment is not limited to visual mode but is also present in other modes like audition and touch. As they have a deficit in SAM, they fail to develop both triadic representations as well as Theory of Mind Mechanism (TOMM).
Non-Modular Theories
1. The Empathizing-Systemizing (E-S) theory
According to this theory, individuals with Autism have a high level of systemizing and a low level of empathizing ability (Baron-Cohen 2002). Systemizing means a tendency to follow rules and regulations. These individuals have a narrow level of interest, repetitive behavior, and a need for sameness, all these are the reflection of the high level of systemizing.
On the other hand, individuals with Autism have a low level of systemizing. As a result, they fail to take the perspective of others or understand the feelings of others. This discrepancy between emphasizing and systemizing determines one’s severity of Autism.

2. The Extreme Male Brain Theory
This theory was proposed by Baron-Cohen (2002). It is the extension of the Emphatising-systemising theory. According to this theory, Autism is the extreme form of the male brain. It means individuals with Autism have a high level of systemizing and their level of empathy is below average.
Many experiments were done to assess the ToM ability of individuals with Autism. One such classic experiment was conducted by Happe (1995), called the ‘Sally and Anne task’. In this experiment, there were two dolls- Sally and Anne. Sally keeps her ball in a cupboard and then goes outside to play. Anne moves her ball to the green cupboard, while Sally is outside the room. Now participants were asked to predict in which place Sally will look for her ball. To answer this question, the participants must understand Sally’s point of view. The result of the experiment reveals that 80% of the participants with Autism fail to pass this task. 
In another classic experiment- ‘Smarties or milk cartoon task’ also conducted by Happe (1995) 80% of participants with Autism failed to predict correctly.
 San Jose Caceres et al. (2014) compared the ToM abilities of participants with Intellectual disabilities with and without Autism (N=132) by using the Penny Hiding Game. They observed that participants with intellectual disability and Autism performed worse in comparison to the participants with only Intellectual Development. Other studies have also supported the view that individuals with Autism have deficits in understanding others’ perspectives (e.g., Holt et al.,2022; Andreou & Skrimpa, 2020). 
.
Most of these studies discussed above focused on the cognitive aspect of Tom. However, the affective component of ToM such as recognition of emotion and understanding the causes of emotion are also important factors of social cognition. In social situations, one must understand others' emotions from their facial expression for successful social interaction. Recognition of facial expression is related to ToM development. According to Baron-Cohen (1995), when children understand that facial expressions communicate one’s inner state, they start to develop ToM. Human beings are sensitive to facial expressions from a very early stage of life. Infants start to respond to emotional signals as early as 2 months of age (Tanguay, 1990). By 3 years of age, children understand that different situations can evoke emotions in others (Harris, 1989) as well and they develop a concept of desire-based emotion (Stein and Levine, 1989). Persons with Autism have a deficit in social cognition. Their reciprocal interaction is poorer than their normal counterpart. Literature shows that they have deficits in identifying emotional expressions. Yeung (2022) conducted a review of 148 studies from different databases such as PubMed, and PsycINFO. This review showed that individuals with ASD have a deficit in recognizing facial expressions. Other studies have similar observations (e.g., Takahashi et al. 2022; Loth et al. 2018; Wallace, et al. 2011; Ashwin et al. 2006).
Several explanations have been given to understand this deficit in face processing. Langdell (1978) conducted a study on 8 to 10-year-old children with Autism and he observed that these children focus more on the lower half of the face than the upper half. Celani, Battacchi, and Arcidiacono(1999) proposed that individuals with Autism fail to understand emotions and the meaning of emotions as a whole. According to Krebs and Colleagues (2011) unlike their normal counterpart, children with Autism do not process the identity of face and affect simultaneously. 
One needs to understand others’ points of view and emotions to communicate effectively in social situations. Therefore, the Impairment in social communication and reciprocity in ASD can be attributed to the deficit in ToM ((Baron-Cohen, 2008).
However, there are several criticisms regarding these tests. These tests are heavily relying on language and individuals with Autism have language deficits. Several nonverbal tests have been developed to assess the ToM ability of these individuals (Baron-Cohen, 1995). Even nonverbal tests confirm ToM deficiency in the case of Autism
Therefore, the above discussion indicates a need to develop an intervention module to improve ToM of the individuals with ASD. These in turn may improve their communication and interaction in social situations. 

Intervention Module of Theory of Mind
Over the years several interventions have developed to improve the theory of mind of individuals with Autism. Some interventions focused on improving cognitive aspects of Tom, while others focused on affective parts such as improving emotion recognition and understanding the causes of emotion. Different types of interventions are discussed below:
Social Skill Training Program
Social skills are those skills that are used in social situations to successfully communicate with others. These skills include the tactics of initiating and terminating communication in social situations, understanding cues in social situations, the ability to express personal views and opinions, and appropriate nonverbal communication. Individuals with Autism have a deficit in all these social skills and maybe this deficit causes limitations in their socialization process. Therefore, social skills training programs may become very useful for them. 
The social skills training program was used by Ozanoff and Miller (1995). In this program, the duration of each intervention session was 90 minutes. At the initial phase of the sessions, participants were encouraged to communicate with each other and the staff members. In the next phase, training on social skills was provided through a discussion about the requirements of social skills in different social situations. Role play was also employed to explain social skills. Participants were also encouraged to be involved in role play and their role play was recorded. They received feedback and rewards based on their performance in role play. A game was introduced at the end of the session.
The entire intervention session has three major parts. Each part has a total of seven sessions. A three-week break was provided in between each part. 
The first part of the intervention focused on improving the communication and conversation skills of the participants. The sessions focused on teaching initiating, sustaining, and terminating any communication; increasing sensitivity toward others’ interest and ability to express interest; understanding and using gestures as well as facial expressions; developing negotiation as well as listening skills, and so on.
The second part of the intervention aimed to improve the participant's ability to understand others’ points of view i.e., theory of mind skills. A maze was used for this purpose. The participants were encouraged to help blindfold the trainer to solve a maze by understanding the trainer’s point of view and explaining the route as well as the obstacles in the maze. This intervention helped participants to understand that perceptions can differ and that perceptions guide one’s knowledge. Participants involved in different role plays addressing first-order false beliefs.
The third part of the intervention addressed the second-order false beliefs understanding. Here also role play was used. 
Further, the intervention also tried to demonstrate the pleasurable aspects of social interaction by introducing games in each session. In addition, field trips were also introduced which involved visiting some public places such as restaurants, and participants were encouraged to get involved in effective communications in those social settings. Furthermore, individuals from outside the group were also invited and the participants were encouraged to interact with them, using their negotiation and listening skills, to understand the needs and interests of the guests. This intervention was effective in improving the false belief understanding of the participants.
However, this intervention has some limitations such as intervention only focusing on desire and belief. Other mental states such as desire, preteens, misunderstanding, and emotional aspects of ToM are not within the scope of this intervention. Further, Ozanoff and Miller administered this intervention to five participants which makes generalization of this intervention difficult.

Naturistic Social Skill Training
Social skill training was useful for the participants. However, the benefits of this training were confined to the experimental setup only. Therefore, it was important to develop interventions in real-life settings such as school.
The prime feature of this intervention was that it was provided in natural settings and encouraged participants with Autism to interact with peers. Another important aspect of this intervention was that it was based on a formal curriculum so that teachers could replicate the study in the school setup. Two methods were used in this intervention: Playtime/ School time developed by Odam et al in 1997 and I Can Problem Solve (ICPS) developed by Shure 2000.
The Playtime/ School time program was developed to improve the social skills of the participants aged between three to seven years. The objective of the program was to develop skills required for dealing with social situations such as effective communication, skills of sharing and expressing needs, understanding others’ views, and so on. Interventions were provided through play-based tasks to make it more enjoyable for the participants.
 The duration of the Playtime/ School time program is 100 days which is divided into different parts. Each session is 15 to 20 minutes long. During the sessions, participants must practice different tasks to improve social skills such as communication, sharing, understanding perspectives, and so on.  Reinforcement is also used to encourage the participants. Non-verbal reward such as pictures with positive emotions is introduced after the 25th session. This Non-verbal reward is gradually replaced by discussion. In the final five sessions discussion is no longer there after the session. Role play is also used by forming a pair between a child with Autism and a child with Autism.
I Can Problem Solve (ICPS) is another intervention method of social skills training. This technique focuses on developing the skills of problem-solving and conflict resolution through conversations. The main target age group of this intervention is children from preschool, kindergarten, and elementary school. There are a total of 59 sessions in this program. Initially, the duration of each session is 10 minutes. Gradually the duration increases to 20 minutes in the subsequent sessions. In each session games, stories, and role-playing activities are introduced. These activities aim to improve the participants’ awareness of their own and others’ emotions, understanding of others’ perspectives, and awareness of the causes behind their actions as well as the outcomes of their actions. This program also guides children to help them to improve their interaction in social situations.
Both training methods – Playtime/School Time Program and I Can Problem Solve were used by Szumski et al. (2019). They reduced the number of sessions to 67 and increased the duration of each session in the Playtime/School Time Program. It was observed in this study that ICPS is better compared to the Playtime/ School time program in ToM of the children with Autism.
School-based interventions are another technique in naturalistic environmental settings. One such technique was developed by Waugh and Peskin (2015) in the context of Canadian society. Cheung et al. (2020) applied this intervention to the Hong Kong sociocultural context and found it to be effective in improving ToM of the individuals with Autism.


Social Competence-Based Intervention
Sticher et al. (2010) developed a group-based social competence intervention (SCI) that targets the deficits in social cognitive processes- theory of mind, emotion recognition, and executive functioning of individuals with high-functioning Autism and Asperger syndrome. This technique is based on cognitive behavior intervention and focuses on participants' peculiarity in the perception of emotions as well as impairment of ToM. The entire intervention is divided into five units and under each unit there is an hour session. Each session has the following four steps:
· Revision of previously learned skills. New skills are introduced through instruction and group discussion.
· Imitation of the skills
· Rehearsing the skills in structure and natural context.
· Some activities to terminate the session.
The intervention session includes different activities that aim to improve skills such as the identification of facial expressions and emotions, expression of ideas, and so on. Stitcher et al. (2010) found that this intervention is quite helpful in improving the ToM skills of individuals with high-functioning Autism. In 2012, Stitcher et al. developed a modified version of this test known as Social Competence Intervention -Elementary (SCI-E). This intervention addresses the needs of elementary school children with Autism. SCI-E has the same steps and the same steps as SCI-A. However, there are some modifications in the content and the presentation of the curriculum. The curriculum is modified to fulfill the needs of the elementary school participants. In this version, the size of the group is also reduced. This allows the teachers to interact effectively with participants in smaller group situations. Further, this method emphasizes activities and naturalistic practice compared to the original version.


Randomized Controlled Trial
Randomized controlled trials are techniques where a control group is introduced to determine the effectiveness of the intervention.
This technique was developed by Berger et al. in 2011. In this technique, participants are randomly assigned to experimental and controlled groups. There are fifty-three sessions, and the duration of each session is 1.5 hours. The intervention can be provided to five to six children at a time. In the last fifteen minutes, parents participated in the session. Psychoeducation is also provided to the parents. This psychoeducation involves feedback and information about the subject matter of training as well as the techniques that help the children improve their social cognitions.
The training session focuses on improving ToM skills. First, the objective of the training sessions is to improve the prerequisite skills of ToM such as perception, modeling, listening skills, separating fantasy from reality, as well as identifying emotions, and intentions. The next phase focuses on improving first-order ToM skills. The final phase focuses on the second-order ToM skills. Thus, the complexity of the activities increases as the session progresses. Berger et al (2011) randomly assigned participants into intervention and control groups. They found that intervention was effective in improving ToM skills.
Holopainen et al. (2018) also used a randomized control trial. They used the short version of ToM training. There was a total of eight weekly sessions, each of one-hour duration. The sessions exclusively focused on ToM-related skills such as identification of emotions, false belief understanding, and empathy. They also psych-educated parents to increase their awareness.
A randomized control trial was also used by Develd et al. (2020) to study the effectiveness of ToM intervention. One unique feature of this study was researchers were interested in finding the role of siblings in ToM interventions. They observed that having siblings, especially older siblings, has an advantage in ToM intervention.
Music Intervention
The music-based intervention was also found to be effective in improving the emotional recognition of the participants with Autism. Pedgral and Heaton (2021) used music-based intervention to improve the emotional recognition of adolescents with Autism. The intervention has five sessions and is provided in the classroom setup. The duration of each session was thirty minutes. In this intervention, different music from movies was used and this music reflected four basic emotions- happiness, sadness, fear, and anger.  The length of the musical extract was 45 to 77 seconds. In each session, a total of eight short clippings of music were randomly displayed. There was no repetition in the session. 
In the initial phase of the session, the musical clippings were displayed, and participants were encouraged to express their views on clipping. In the next phase, a group discussion was initiated to generate agreement among participants regarding the emotion reflected in the music video. Once participants reached a general agreement, their awareness was created regarding their thoughts, expressions, and feelings of individuals while experiencing particular emotions. Participants' personal experiences involving those emotions were also discussed and prompts were used for this purpose.
Mind Reading: Interactive Guide to Emotion
	Baron-Cohen (2004) developed this method to teach different components of emotions to individuals with Autism. These components of emotions include identification of emotional expressions, understanding the connection between situations and emotions as well as desire and emotions. For instance, how does an individual feel if s(he) fails to fulfill his/her desire or how does a situation cause any emotions? There are three modules in this intervention- Emotional library, Learning Center, and Game zone. In the first module emotional library, almost 400 emotions were presented through videos, images, stories, and so on. The learning center includes quizzes and concepts of emotions. The third one ‘Game Zone’ includes different activities related to emotion matching.
Many technology-based interventions are also used to teach ToM skills. 


Technology-Based Intervention Module
Several Technology-based intervention methods have been developed over the years. According to Moore (1998) and Panyan (1984), there is a benefit of computerized intervention. Computerized intervention provides only necessary information. As individuals with ASD tend to be easily distracted by unnecessary sensory information (Rutter& Schopler, 1987), this intervention reduces such difficulties. Further, individuals with ASD require intensive one-to-one instruction which can be provided by computerized intervention (Higgins &Boone, 1996). Thus, providing computerized intervention also has some additional role in improving ToM 
skills.
 	One such computerized intervention was Swettenham (1996). In this intervention, Sally Anne's false belief task was used, and the task was presented on the computer. The total duration of the intervention was four days. On each day, two sessions were introduced, and each session involved six trials. Different variations of the original Salley Anne version were displayed on the computer screen and each time participants were required to predict the belief of any one character. Reinforcement in terms of appreciation was provided if participants gave the correct response. In case of a wrong response, the computer provided cues to the participants and encouraged the participants to try again. Direct instructions were provided if participants gave wrong responses more than two times. Participants were not allowed to proceed until they gave the right responses.
 Another computerized intervention was used by Silver and Oakes (2001). This intervention focused on improving the effective component of ToM. This intervention has five sections. Section one includes photographs of facial expressions depicting basic emotions such as happiness, sadness, anger, and fear. Photographs of children and adults from both genders were used. The purpose of this section was to improve participants’ knowledge of emotional expressions. 
	The second section focused on creating awareness about the situations that lead to emotions. In this section, different emotion-provoking situations were presented on the screen and participants were asked to determine the correct emotion experienced by the individuals in the situation.
	Section 3 focused on desire-based emotions. In this section, different situations were presented in which protagonists were either receiving their desired object or not getting their desired object. Participants were required to predict the protagonist's emotions in those situations.
 Section 4 focused on how belief can lead to different emotions. In this section, different situations depicting the beliefs of the participants were displayed. Participants were asked to predict the correct emotions.
  The objective of section five was to teach how preferences lead to emotion. In this section, situations were designed in a way that they reflected either preferences or hatred toward something. 
 There was a total of twenty situations in each section. Short questions and two to four emotions were presented on each screen along with photographs of the facial expressions or situations.
	However, there was no sound in the program. So, reading ability was a prerequisite skill for the participants. Correct responses in all twenty items in a section were required to proceed to the next section.
  	Although this intervention was successful in improving mentalizing ability and prediction of emotions in cartoons, it failed to teach individuals with ASD to recognize emotion from facial expressions. Further, the intervention has no sound. Therefore, it is only applicable to those individuals who have reading skills. Thus, vast numbers of persons with ASD are out of the scope of this intervention.
       Transporters is another technology-based intervention developed by Simon Baron-Cohen along with the University of Cambridge and Autism Research Centre in the year 2006. The underlying principle was that individuals with Autism prefer a structured environment. In this method, human faces were placed on different animated vehicles such as trams, cable cars, chain ferries, tractors, and so on. In each episode, 15 basic and mixed emotions were presented. The duration of each episode was five minutes.  There was a total of 15 episodes. After each episode, there were a few activities such as faces, matching faces to emotions, and matching context to faces.
 	McHugh in 2011 used discrete trial training to teach emotion recognition to individuals with Autism. In this training, videos of different stories were presented to the participants. Each of these stories reflected different basic emotions. This training was found to be effective in teaching emotion recognition.
 	Hopkins (2011) used a ‘face says’ to train the social skills of individuals with Autism. This is a technology-based program. This program had three games, addressing different components of ToM. These components are Amazing Gaze, Band-Aid Clinic, and Follow the Leader.
In the case of amazing gaze, the target skills were joint attention and eye gaze. These are prerequisite skills of ToM. Band-Aid Clinic focused on the identification and processing of facial expressions. Finally, the third game follows the leader focused on developing the ability to recognize affective components. Hopkins (2011) found that this technique was effective in teaching emotion recognition and understanding to individuals with Autism.
 
  	Zhang et al. (2019) developed another technology-based intervention to teach the identification of facial expressions and develop the concept of emotions to the participants with Autism. The total intervention was divided into three parts- teaching, distinguishing, and understanding. Interventions were provided each day. Fifteen minutes were allotted for the teaching phase.
 In the teaching phase, training regarding the causes of emotion, and facial expressions were explained. Animated videos were used for this with background narration. The participants needed to match emotional expressions.
The distinguishing phase involved the revision of prevision learning, identification, and matching of facial expressions of two different characters. These help them to generalize their learning.
Finally, the understanding phase involves the development of knowledge regarding the reasons behind emotions. Different emotion-provoking situations were presented, and participants were instructed to select an emotional expression that was suitable for that situation.
Further, different activities such as arranging puzzles of facial expressions or creating pictures of facial expressions on the mobile phone were introduced to develop participants’ knowledge of emotional understanding. 
Robot-Assisted Theory of Mind Intervention
This method was used by Marino et al. (2019). In these techniques, intervention in socio-emotional understanding was provided with the help of a robot. The task of the robot was to provide prompts and reinforcement. The intervention was found to be effective in teaching social-emotional understanding to the participants with Autism.

Thus, many interventions are developed to teach the Theory of Mind to individuals with Autism. Some interventions focused on improving the cognitive components of ToM such as understanding of desire, beliefs, and intentions. While others focused on emotional components such as emotional expressions, and association between situations and emotions. Technologies such as computer-based programs and applications are also used for the interventions. These interventions are found to be effective in improving Theory of Mind concepts in Autism. However, these interventions have certain limitations. Most of the interventions are loaded with language and only applicable for the individuals are verbal. However, there is a vast group of individuals with Autism who are nonverbal. Some of them are completely nonverbal. Others have speech but are very limited. Therefore, these interventions are not suitable for them. Further, most of these interventions lack sustainability and have difficulty in generalization. In other words, these interventions can improve the ToM skills within the experimental situations but application in the real-life situations is poor.
Therefore, the above discussion indicates that there is a need to develop a well-planned intervention module to improve the theory of mind skills of individuals with Autism. This intervention should have sustainable effects and long-term effects as well as generalization ability. Furthermore, interventions should be developed in ways that it is also beneficial for the nonverbal group as well.
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Definition:
Autism: Autism is a neurodevelopmental disorder. The main features of Autism are impaired communication, socialization, and repetitive, stereotypical behaviours.
Theory of Mind: Theory of Mind means understanding others’ perspectives, emotions, desire, and so on.
Intervention: Intervention means repeated practice of certain activities to improve one’s ability in any domain.
 Technology-Based intervention:  Technology based intervention involves the use of different technologies such as computer programs and applications to provide training in any domain.
Joint Attention: Joint attention is a prerequisite skill of ToM. It involves following the attention of another individual.
Social Stories: Stories based on different social situations. The purpose of these stories is creating awareness of the social situations.
Social Skills: These are the skills require to deal in social situations such as initiating conversations, turn taking, using appropriate gestures, and facial expressions.



