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Abstract 
 
Social anxiety disorder (SAD) is one of the most common mental health disorders in society worldwide. The prevalence rate is increasing within the population and this can affect an individual’s quality of life and economic productivity. Cognitive Behavioral Therapy is an effective psychotherapy in treating SAD. Technological interventions through serious games in the treatment of SAD are seen as one of the alternatives in solving issues related to the conventional therapy. The Social Phobia Game was developed as the primary research instrument, for the acquisition of knowledge, awareness, and for self-treatment of SAD. It is a structure-based introspective computer game prototype developed based on the proposed framework presented in this paper, which is tested in an extensive evaluation phase. The evaluation phase is conducted through an effectiveness evaluation and usability evaluation. The results of the effectiveness evaluation showed a score difference of 15% in the pre-test and post-test user responses. Meanwhile, the results of the usability evaluation gave a high mean score of over 4.00. Thus, from the results of the effectiveness and usability evaluation, the framework implemented in the serious game prototype was seen to be able to help identify, manage, and raise awareness about SAD.
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Introduction
 
Social phobia or known as Social Anxiety Disorder (SAD) is an intense fear or anxiety shown by an individual towards one or more social situations, lasting up to six months or more (American Psychiatric Association (APA), 2013). Phobia patients have a perception that they will be judged negatively by others, thus causing them to react to social situations. The threats perceived by phobia patients are often inaccurate with actual ones because they process social situations as things that capable of giving a negative impact on them (APA, 2013).
SAD is one of the most common mental health disorders in the general population (Ambusaidi et al., 2022; Wong et al., 2016). Based on clinical studies, 36% is the current prevalence of SAD among a sample of young people aged 16 to 29 years (Jefferies & Ungar, 2020). Stigma or self-imagined stigma falls among the hindrance for patients to seek conventional treatment (Bharadwaj et al., 2017; Gierk et al., 2018). Social phobias can affect quality of life, causing difficulty in adjusting in society, as well as having economic implications (Baharum et al., 2018; Heimberg, 2002; Patel et al., 2002). 
Cognitive Behavioral Therapy (CBT) is an effective therapy in treating social phobia with low relapse rates and recurrence of symptoms (Hofmann et al., 2012; Melfsen et al., 2011; Powers et al., 2008). However, face-to-face CBT treatment methods are expensive, time consuming, and require a high degree of cooperation between therapists and patients (Yusof et al., 2014). There are also patients who refuse to seek treatment through conventional therapy that requires patients to attend face-to-face sessions because these patients have inherent difficulty in interacting and sharing with strangers (Sun et al., 2021).
Technological interventions in the treatment of SAD are seen as one of the alternatives in resolving issues in conventional therapy, as well as being able to assist and improve patient functioning (International Organization for Standardization (ISO), 2011; Layton et al., 2020). One of the technological interventions is through serious games. The use of serious games can provide social awareness to patients and society by focusing on issues related to social phobia that are usually forgotten or not generally known, with purposes to encourage recognition, educate, and raise awareness of SAD (Lim & Logenthiran, 2016; Pereira et al., 2014).
Serious games can be used for the development of skills such as orientation skills, situation analysis skills, strategic planning, psychokinetic skills, and skills of learning new things (Drosos et al., 2019). This study discusses a serious game-based CBT for SAD that is developed based on the framework model described in this study.
 
 
Literature review
 
Serious games emphasize learning elements that have structured game content for knowledge and skills sharing. Structured game content allows players to achieve objectives and goals based on the context offered in the game (Cruz-Lara et al., 2013). Serious games have been used in various fields and are also used as an assistive tool to treat SAD (Panagiotakopoulos et al., 2020; Philbin-Briscoe et al., 2017).
The use of serious games can facilitate information sharing, save costs, and improve quality of life, health, education, and social participation (Albala et al., 2021; Borg et al., 2021; Carrión et al., 2019). An appropriate and frequently used method of therapy in treating SAD is CBT, which is also a well-established and empirically validated treatment method (Fenn & Byrne, 2013; Lipsitz & Schneier, 2000; Öst & Clark, 2013; Williams & Garland, 2002).
The aim of cognitive behavioral therapy is to teach rational ways of thinking and behavior in social situations or activities that can trigger anxiety (Heimberg, 2002). Based on the issue of conventional treatment methods, serious games based-CBT can be used as an alternative to treat social phobia. 
There are existing game systems developed to help treat social phobias. "Flair" is dialogue-system game that is developed to provide awareness and understanding to the society from the point of view of phobia patients, which is usually about their fears, emotions, and behavior in social situations. The game integrates CBT, which serves as a supportive psycho-educational material during conventional therapy sessions for SAD patients, to visualize and familiarize them with face-to-face treatment sessions (Romera Sanchez & Kunze, 2018).
Báldy et al. (2021) developed a game to raise awareness of CBT for SAD targeting university students. The game contains three CBT techniques, namely cognitive restructuring, awareness training, and exposure training that simulate the autonomous physical symptoms of social phobia.
The use of CBT is not limited to SAD only, but is also used in treating other types of phobias. “ZeroPhobia” is a Virtual Reality Exposure Therapy (VRET) gamification system for acrophobia developed based on the CBT module, showing a significant decrease in anxiety scores in repetitive game levels compared to levels played for the first time. Modules used in the game include psycho-education, goals and treatment principles, exposure therapy, automatic thoughts identification, assisted cognitive development, and relapse prevention (Donker Van Esveld et al., 2018; Donker Van Klaveren et al., 2020).
Hence, SAD games based on the implementation of CBT can be used for knowledge acquisition, awareness, and for self -treatment. In the next section, this study will discuss serious game design based on the implementation of CBT that acts as an assistive tool to treat SAD.


Methodology
 
A serious game framework based on CBT was developed to guide the development of games aimed at providing education, awareness, and treatment of social phobia. A literature review was conducted to identify the components of the framework and get ideas about the game to be developed. The information obtained is used to identify elements of serious games and CBT to be applied within the framework.
There are three main structural components of the framework which are the game element, social phobia scenario element, and therapeutic element. The main structural components of the framework consist of elements that have been arranged and grouped according to relevant themes. Once the elements were grouped, mapping was carried out to form a serious game framework based on CBT for social phobia as shown in Figure 1.
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Figure 1. Game-Based CBT for SAD Framework

Social phobia scenario elements

Social phobia scenarios are retention factors to describe the continuity and life cycle of individuals with social phobias and the difficulties they face in engaging in social situations. This process will be repeated if the phobia patient is exposed to a social situation without proper treatment or assistance. Social phobia includes social situations, activation of assumptions, negative cognitions, symptoms, and safety behaviors (Clark & Wells, 1995; Moscovitch, 2009; Öst & Clark, 2013; Rapee & Heimberg, 1997). These elements describe the process that occurs to individuals who have negative thoughts and perceptions of the feared social situation. Table 1 describes the elements in the social phobia scenario.

Table 1.  Social phobia scenario elements

	Elements
	Explanation

	Social situation
	The life of a social phobia patient in the invoking anxiety situation or activities. E.g. workplace and public places.

	Assumptions activation
	Refers to the activation of negative assumptions when in a social situation.

	Negative cognitions
	The tendency to think negatively when in social situations that are considered dangerous and unsafe.

	Symptoms
	The onset of behavioral, cognitive and somatic symptoms when in a social situation is perceived as a burden and discomfort to the patient.

	Safety behaviors
	Actions to save oneself from negative public evaluations when in a stimulus or anxiety triggers situation.


Source: Clark and Wells, 1995, Moscovitch, 2009, Öst and Clark, 2013 and Rapee and Heimberg, 1997

Therapeutic elements

The therapeutic elements consist of relaxation training, cognitive restructuring, social skills training, social assessment exposure, and relapse prevention (Overholser, 2002). Systematic and well-paced therapeutic element is a mechanism of CBT to treat SAD. These CBT mechanisms include training and treatment that can help SAD patients manage themselves in social situations. Table 2 shows the therapeutic elements and descriptions for each element.

Table 2.  Therapeutic elements

	Elements
	Explanation

	Relaxation training
	A technique used to reduce and control anxiety using breathing techniques.

	Cognitive restructuring
	The process of identifying and focusing on negative thoughts that patients want to change.

	Social skills training
	To help correct negative thoughts and beliefs when in social situations. Forms a new perspective on the social situation.

	Social assessment exposure
	Exposure to social situations to reduce anxiety and negative reactions. Helps generate rational thoughts and responses.

	Relapse prevention
	Encourage the ability to challenge oneself to deal with social situations through continuous self -management in handling social situations.


Source: Overholser, 2002



Serious game elements

Game elements include goals, challenges, motivation, and narrative (Alexiou & Schippers, 2018; De Lope et al., 2017; Dondlinger, 2007; Shi & Shih, 2015). These elements are used to ensure that the games developed are interesting and able to deliver the desired learning outcomes. A description of the game elements used is shown in Table 3.

Table 3.  Game elements

	Elements
	Explanation

	Goals
	Refers to the purpose and objectives of the game. Describe the learning outcomes that need to be achieved and understood.

	Challenges
	Analyze and identify safety behaviors based on social situations.

	Motivation
	Rewards are given to give encouragement to the players.

	Narrative
	Describes the content and storytelling in text form.


Source: Alexiou and Schippers, 2018, De Lope et al., 2017, Dondlinger, 2007 and Shi and Shih, 2015

Next, model validation is conducted to obtain expert validity on the accuracy of the model concept, the appropriateness of structural element selection, and the correlation between elements in the model. Expert validation instruments were used for the evaluation of the framework through interview sessions. The instruments developed consisted of 12 items and each validation session took from 90 to 120 minutes. The validation results show expert’s agreement of the developed model on the accuracy of the model concept, the appropriateness of the element selection, and the correlation between the elements in the model. Therefore, the framework can be used and served as a guideline in developing serious games for providing CBT to treat SAD patients.


Implementation of the instructional design model

The design of this study is divided into four phases, namely the requirements analysis phase, the framework design phase, the prototype development phase, and the evaluation phase. Figure 2 shows activities conducted for each phase.
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Figure 2. Instructional design model

Requirements analysis is conducted to identify serious game components and therapy components for the formation of a serious game model for social phobia. Next, a framework design is developed based on components of serious games and therapy. Expert validation is conducted to verify the framework components. Prototype development involves the implementation of a framework in the game prototype.

Table 4.  List of items in the game design document

	Items
	Explanation

	Genre
	Visual novels - based text and static visuals.

	Storytelling
	Describes the situation of a SAD patient in a social situation and a treatment plan that can help the patient when in a distressing situation.

	Goals
	For the acquisition of knowledge, awareness and for self-treatment.

	Settings
	Places or situations that can trigger social anxiety e.g. workplace.

	Levels
	Level 1, Level 2, Level 3, Level 4 and Level 5.

	Platform
	Computer

	Game Engine
	Unity



The prototype development phase consists of low fidelity prototype and high fidelity prototype development. For low fidelity prototype design, it involves a visualization process of the serious game to be developed. The result of the low fidelity prototype design is a storyboard, which is used as pre-visualizations of games arranged according to the game-level storytelling sequence. 
The production of game design documents was done at an early stage to provide an overview of the game concept that is used as a guide in the production of high fidelity game prototypes. The game design document covers a brief overview of the game, consisting of the genre, storytelling, goals, setting, levels, platforms, and game engine. Table 4 shows the items in the game design document.
The content and level of the game were designed according to the needs of the game to manage SAD through CBT. The content of the game consists of two parts, namely the social phobia scenario and the therapeutic plan. Meanwhile, the game level is divided into five stages, where the first level is an introduction to character and SAD; the second is knowledge sharing of the symptoms of social phobia and safety behavior; the third level is the implementation of cognitive therapy; the fourth is the implementation of behavioral therapy; and the fifth level is regarding relapse prevention.
In order to verify the framework implemented in prototype, effectiveness evaluation and usability evaluation need to be conducted to the target users. 

	Implementation of framework in social phobia game prototype

Prototypes are created by implementing the framework that has been developed. The prototype developed in this research is called the “Social Phobia Game”. This prototype was developed to provide an overview of social phobia and the application of therapeutic methods to treat, assist, manage the thoughts and behaviors of individuals with social phobia, as well as to provide education and awareness on social phobia. Players have to follow the sequence of levels from level one to level five to understand the storytelling of the main character and accomplish the game’s goals.
a. Mapping social phobia scenario elements (Social situations, Symptoms and Safety Behaviors) as game narrative

In this game, the narrative is implemented in the form of text. The context of the storytelling in the form of a narrative is used to convey the content of storytelling and at the same time allows the player to add knowledge, and understand the situation and the goals of the game. The context of the storytelling encompasses the feelings, behaviors, symptoms, and safety behaviors of the phobia patient. In addition, players can understand and learn about SAD and individuals with social phobia.
Social situations are simulated to describe the situation of individuals who have SAD in social situations. Visualization of SAD patients is illustrated through the characterization of the main character. A social phobia patient will show symptoms and behaviors of social anxiety when in a social situation. Social anxiety symptoms and behaviors are response mechanisms when social phobia patients are in a social situation that triggers their fears. The implementation of social situation elements, symptoms, and safety behaviors is shown in Figure 3.
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Figure 3. Interface of social situations, symptoms and safety behaviors
 
		Social phobia symptoms are divided into three, namely behavioral symptoms, cognitive symptoms, and somatic symptoms (Kashdan & Herbert, 2001). These symptoms are triggered if the individual is in a social situation that is considered a burden that gives them discomfort. The level of symptoms shown by individuals with social phobia is different, ranging from mild to severe, as it is closely related to the type of social situation faced. 
Behavioral symptoms are depicted in prototype as avoidance of social situations such as conversations and meetings. Somatic symptoms are stimulation through the autonomic nervous system that depicts as increased heart rate, trembling, and flushed cheeks (Heiser et al., 2009). Moukheiber et al. (2010) found that individuals with social phobia had difficulty to make eye contact compared to individuals without social phobia. Whereas, cognitive symptoms are negative or irrational thoughts when in social situations (Beidel et al., 1985).
According to Salkovskis (1991), safety behavior is an action to save oneself from negative evaluation when in a stimulus or anxiety situation. Meanwhile, Moscovitch (2009) states that safety behavior is a conscious action to avoid public exposure and public criticism. Safety behavior is one of the factors that maintain social phobia because individuals with social phobia have a high tendency to show safety behavior as a way to protect themselves from their self-claim danger. In the prototype, safety behavior is portrayed as shifting or avoiding eye contact when interacting, speeding up speech, speaking quickly without pauses, and shortening the speech.

b. Mapping social phobia scenario elements (Assumptions Activation and Negative Cognitions) as game challenges

The challenge element is implemented through safety behavior analysis. Players need to identify the correct safety behavior based on the social situation the main character is going through a given choice of questions. The narration of social situations and safe behaviors was done first before the players answer the questions given. Figure 4 shows the implementation of the challenge element in a game prototype.
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Figure 4. Safety behavior question interface

Negative assumption and cognitive activation indicate mental thought and judgment processes when in social situations. According to Hodson et al. (2008), social phobic patients tend to have excessive negative thoughts in social situations because they think too much about others’ impressions on them. Phobia patients have the assumption that social situations are unsafe and bring discomfort to them. Various assumptions arise in the minds of social phobia patients while in stimulus situation. The implementation of the negative thinking element in the game prototype was intended to show that negative thoughts sometimes appear automatically and that patients cannot control their thoughts while in feared social situations.

c. Mapping therapeutic elements (relaxation training, cognitive restructuring, social skills training) as game motivation

The motivational element is translated in the form of rewards. Rewards are given to player as encouragement. The formation and increase of self-confidence of social phobia characters are also a form of reward given as a marker of outcomes from cognitive and behavioral training.
Relaxation exercises aim to highlight methods to reduce anxiety and help in reducing the negative thought patterns. The relaxation exercise used is the “4-2-6 breathing technique” (Kaushik et al., 2006). The breathing technique is started by inhaling for 4 seconds, holding the breath for 2 seconds, and exhaling for 6 seconds. The graphic backgrounds on the other hand use soothing colors such as white and green. Figure 5 shows the interface of the relaxation training elements.
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Figure 5. The interface of the relaxation training

Cognitive restructuring is the process of identifying, evaluating, and changing the patient's negative thoughts and beliefs about social situations (Wenzel, 2017). Cognitive restructuring are applied through the use of healthy thinking journals. Healthy thinking journals are used to identify and focus negative thoughts that want to be changed. Players will be asked to focus their thoughts and think of the change that they want. Players are encouraged to write down any changes they would like to achieve to help focus on rational and positive thinking.
Social skills training is done through the interpretation and analysis of negative thoughts and beliefs. This is important to help change individual’s negative thoughts and beliefs related to social situations into rational ones. In addition, the elements of social skills are used to help create normal and appropriate behaviors based on the social situations experienced by social phobia patients. The analysis was done through a series of questions posed in the prototype to show that the assumptions of social phobia patients were negative in nature. The result of social skills training is to form new perspectives on social situations.

d. Mapping therapeutic elements (Social Assessment Exposure and Relapse Prevention) as game goals

The goals element is implemented in the game prototype as game objectives. The main objective of this prototype is to teach ways to change the thinking and behavior of individuals with social phobias that can be used as self-treatment. The goals of the game are clearly displayed on the game interface to make it easier for the player to understand the objectives of the game.
Exposure therapy is to measure the patient's ability to deal with social situations. According to Hofmann (2000), exposure therapy can reduce negative thoughts about oneself and effectively reduce social anxiety. The social assessment is applied in the game in the form of exposure to social situations such as in offices and public places. Disclosure of social assessment is also intended to help produce rational thoughts and responses. Figure 6 shows the elements of social assessment exposure.
Relapse prevention is a precautionary measure if there is a recurrence of social phobia symptoms. Relapse prevention can be done by honing coping skills and challenging oneself to face problems and difficult situations (Overholser, 2002). The relapse prevention element is implemented in the game prototype in the form of encouragement to foster the ability to challenge oneself to cope with social situations through continuous self-management and through new, healthier thinking.
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Figure 6. Interface of social assessment exposure


Experiment design

The evaluation of the Social Phobia Game prototype was conducted on 18 respondents (8 males; 10 females). The average age of the selected respondents average age are 16 years old and each evaluation session took approximately one hour. The evaluation of the game prototype is carried out through an evaluation of its effectiveness and usability. This study used the same respondents for both types of evaluation. Figure 7 shows the evaluation procedure carried out on the respondents.
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Figure 7. Evaluation procedure

Effectiveness evaluation are conducted to assess respondents’ knowledge and to assess the effectiveness of social phobia games. The effectiveness test is divided into two parts, namely pre-test and post-test. Each pre-test and post-test had 15 items regarding social phobia. Pre-tests are conducted before the game was played by the respondents. This pre-test was conducted to assess the respondents’ existing knowledge and understanding of SAD. Once the respondents finished answering the first part, the respondents had to play a social phobia game. The second part of the test was conducted after the game was played by the respondents. This aims to assess the respondents’ knowledge improvement after finishing playing the game prototype.
Meanwhile, the usability assessment contained 30 items adapted from the research of Elaklouk and Zin (2017) and Lewis (2009). This usability evaluation was conducted after the respondents finished playing the game prototype to find out the respondents' feedback on the usability of the prototype. Table 5 shows the usability evaluation construct of the prototype.

Table 5.  Constructs and usability evaluation items

	Constructs
	Total items
	Number of items

	Construct 1: Interface design
	10
	1-10

	Construct 2: Ease of use
	6
	11-16

	Construct 3: Ease of learn
	3
	17-19

	Construct 4: Usefulness
	6
	20-25

	Construct 5: Satisfaction
	5
	26-30

	Total items
	30
	30



The usability evaluation of the prototype was measured based on five constructs, namely interface design, ease of use, ease of learn, usefulness, and satisfaction.
Before a usability evaluation could be conducted on the respondents, a pilot study was conducted to test the reliability of the usability instrument. The data obtained from the pilot study were analyzed to measure the internal consistency using the value of Cronbach Alpha coefficient. The Cronbach Alpha for the overall usability instrument is 0.96, which is considered a very good value. Table 6 shows the results of Cronbach Alpha values for each construct.

Table 6.  Cronbach Alpha values for each construct

	Constructs
	Cronbach Alpha value

	Interface design
	0.86

	Ease of use
	0.87

	Ease of learn
	0.90

	Usefulness
	0.90

	Satisfaction
	0.70



The Cronbach Alpha value for each construct shows a reliability value between 0.90 to 0.70, which is in a very good level, and the usability instrument can be used in the evaluation towards targeted respondents of this study.


Results
 
The evaluation results showed good and positive feedback for the testing done on the game prototype. Data were analyzed to generate mean and standard deviation for effectiveness and usability evaluation.

Effectiveness evaluation
 
The effectiveness evaluation of the Social Phobia Game prototype was conducted through pre-game testing and post-game testing. The test conducted included 15 objective questions for each set of pre-test and post-test questions. The scores obtained by the respondents were calculated in percentage; dividing the total scores by marks obtained and then multiply the result with 100. Based on the pre-test results, the mean value of the pre-test score is 45.11. Meanwhile, the mean value of the post-test score was 60.39. The mean value of the post-test was higher than the mean value of the pre-test. Table 7 shows the differences of mean values and standard deviations of pre-test and post-test.

Table 7.  Mean values and standard deviations of pre-test and post-test

	
	Pre-Test
	Post-Test

	Mean
	45.11
	60.39

	Standard deviations
	15.94
	19.48



 	The results of the effectiveness evaluation showed the difference of mean score between the pre-test and post-test by 15.28, and the post-test mean score was higher than the pre-test. This indicates an increase in knowledge among the respondents after using the game prototype.

Usability evaluation

Data analysis for usability assessment is using descriptive statistics through mean score values. The interpretation of the mean score is divided into three levels, which are low, medium, and high as shown in Table 8.

Table 8.  Interpretation of mean score values

	Mean score
	Interpretation

	1.00 – 2.33
	Low

	2.34 – 3.66
	Medium

	3.67 – 5.00
	High


Source: Hadiyanto et al., 2013

Interface design construct are evaluated through 10 items. Overall, the interface design construct gave a high score that is the average mean score of 4.29 (standard deviation = 0.87). The results of the score analysis of the interface design construct found that the respondents agreed and were satisfied with the game interface design.
Ease of use construct are assessed through six items. Overall, the ease of use construct score was high in which the average mean score was 4.63 (standard deviation = 0.77). The results of the ease of use construct score analysis found that respondents agreed the game prototype was easy to use, and throughout the evaluation conducted, most respondents did not show difficulty in using the prototype.
Ease of learn construct are assessed through three items. Overall, the respondents gave a high score that is the average mean score of 4.63 (standard deviation = 0.78). The results of the ease of learn construct score analysis found that respondents agreed that the game prototype was easy to operate and learn.
Usefulness construct are assessed through six items. Overall, the respondents gave a high score that is the average mean score of 4.25 (standard deviation = 0.82). The results of the usefulness construct score analysis found that respondents agreed the game prototype could be used for the management of social phobia on its own.
Satisfaction construct are assessed through five items. Overall, the respondents gave a high score that is the average mean score of 4.41 (standard deviation = 0.70). The results of the satisfaction construct score analysis found that the respondents were satisfied with the game prototype and considered it as fun. Table 9 shows the mean score values and standard deviations for each usability evaluation construct.

Table 9.  Mean score values and standard deviations for each usability evaluation construct

	Mean score
	Mean
	Standard deviations

	Interface design
	4.29
	0.87

	Ease of use
	4.63
	0.77

	
	
	cont…

	
	
	…cont

	Ease of learn
	4.63
	0.78

	Usefulness
	4.25
	0.82

	Satisfaction
	4.41
	0.70



Discussion of findings

The validation of the framework is conducted through the development and evaluation of the Social Phobia Game prototype. The developed prototype consists of five game levels depicting social phobia patients and CBT interventions. CBT involves the implementation of elements such as breathing control training, cognitive restructuring, social skills training, and relapse prevention. The prototype is also design to encourage for self-management of social phobia and to be able to learn the techniques used in treating social phobia.
Game elements such as goals, motivations, challenges, and narratives are also implemented in game levels. Each level of the game has a different goal in imparting knowledge about social phobia management. The goal of the first level is to recognize and understand social phobia and social phobia patients. The aim of the second level is to learn about the symptoms and safe behaviors shown by social phobia patients when faced with social situations. The goal of level three is to transform negative thoughts into positive thoughts about social situations. The goal of level four is to teach normal and appropriate behavior in social situations. Meanwhile, level five aims to prevent relapse. The elements of goals, motivations, challenges, and narratives are applied as social and learning indicators.
Overall, the results of framework validation through game prototypes showed satisfactory results. The results of effectiveness evaluation through pre-test and post-test showed an increase of 15.28 and the post-test mean value readings are higher than the pre-test. An increase in the mean value in the post-test could indicate an increase in knowledge among the respondents after using the game prototype. Meanwhile, the usability evaluation showed a high average mean score for each construct of more than 4.00. There are improvements that need to be made through the ease of use construct on the item number 14 in which respondents suggested that manual should be included in the game to make it easier for players to use the game prototype.


Conclusion

Overall, this study has presented the use of CBT to identify, manage, and raise awareness of SAD. The framework can be used as a guide in serious game development and in the creation of game content. Each component in the framework was selected based on suitability and relatability in managing and treating SAD. In addition, the prototype interface design of the Social Phobia Game can be used as a guide for designing and developing games. The framework and prototype have gone through validation and evaluation process to ensure their eligibility as assertive tools for SAD. The framework and prototype can be useful to assist researchers, designers, and game developers to develop serious games-based therapy related to mental disorders.
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