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 Children with Autism Spectrum Disorder (ASD) face significant challenges 

in Theory of Mind (ToM), particularly in understanding others' 

perspectives. While serious games have shown potential, most existing 

interventions focus on basic emotion recognition without engaging 

narrative contexts. Objective: This pilot study aims to design a history-

based serious game, " Petualangan Tarumanegara," and evaluate its 

preliminary effectiveness in improving cognitive empathy among children 

with high-functioning ASD. Using a mixed-methods case study approach 

with a one-group pretest-post-test design, six students with ASD (aged 8-

15) participated in a 2-week intervention. The game integrates historical 

narratives as a logical scaffold with explicit emotion scaffolding and moral 

decision-making mechanics. Data were analyzed using the Wilcoxon 

Signed-Rank Test and triangulated with behavioral observations. 

Quantitative results showed a significant increase in cognitive empathy 

scores (p = 0.0312) with a large effect size (Cohenôs d = 3.19). However, 

triangulation revealed a "knowing-doing gap," in which higher cognitive 

scores did not correlate significantly with spontaneous prosocial behavior 

(ɟ = -0.36). The history-based narrative approach effectively enhances 

cognitive knowledge of empathy by providing a structured context. 

However, bridging the gap between cognitive understanding and 

spontaneous behavioral application remains a critical challenge. To address 

this, future designs should explicitly integrate behavioral prompting 

systems that scaffold the transition from cognitive rules to spontaneous 

social action, aligning with the systemizing strengths of children with ASD. 
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1. Introduction  
Diagnoses of Autism Spectrum Disorder (ASD) have risen steeply worldwide over the last ten years. 

Current U.S. statistics show that 1 in every 36 children now holds this diagnosis[1], [2] , creating a public 

health priority that cannot be ignored. Clinicians identify ASD by two main markers: ongoing struggles with 

social exchange and a tendency toward repetitive behaviors or restricted interests [3].  

For those with ASD, a major obstacle is grasping the mental states of other people a skill called óTheory 

of Mindô (ToM) [4]. If perspective-taking is limited, it becomes hard to read nonverbal cues like eye contact, 

facial expressions, or body posture[5], [2] Addressing this requires interventions that can mimic social 

interactions in a way that is structured yet repeatable. Here, technology offers a unique solution; methods like 

https://creativecommons.org/licenses/by-sa/4.0/
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Serious Games and Virtual Reality (VR) have proven effective for social-cognitive training because they 

provide a safe, controlled space to practice [6], [7]). 

These struggles map directly onto the ñtheory of empathy imbalanceò[8] This model separates cognitive 

empathyðthe perspective-taking skill often lacking in ASDðfrom affective empathy, the ability to feel what 

others feel, which is frequently normal or even highly sensitive [9], [10]. Since the gap is cognitive rather 

than emotional, successful intervention design must drill down specifically on this perspective-taking 

component rather than addressing emotional responsiveness. 

Design choices for these interventions must also consider the "hyper-systemizing theory" [11]. This 

framework suggests that individuals with ASD have a natural drive to analyze and build rule-based systems. 

Although often highly intelligent, these children find the chaotic, unpredictable nature of real-world social 

interaction difficult to process [2]. Given this preference for order, they are more likely to respond to 

interventions rooted in consistent logic rather than traditional, unstructured social methods. Consequently, 

Serious Games (SG)ðwhich operate on clear, programmable rulesðoffer an ideal match for their learning 

style [12] 

While Serious Games (SG) provide the structured environment and feedback needed for learning [13], 

[14]  their actual impact hinges on narrative quality. This is where history-based Game-Based Learning 

(GBL) offers a strategic advantage through "Historical Empathy." Rather than simply consuming a story, 

players must actively reconstruct the perspectives, motivations, and decisions of historical figures [15] This 

"multi-perspective" exercise [16]. Directly mirrors the cognitive demands of Theory of Mind (ToM), 

addressing the specific deficits found in ASD. To translate this complexity into a functional tool, a rigorous 

design method is essential. Consequently, this study utilizes the ADDIE framework [17]. paired with clinical 

narrative techniques like Social Stories, ensuring the intervention remains both structured and responsive to 

individual needs [18], [19] , [20]. 

Despite the documented benefits of Serious Games [7] the field currently suffers from a critical 

stagnation, often described in systematic reviews as a ñnarrow focusò [6], [21]. The vast majority of existing 

interventions are restricted to ñbasic emotion recognitionò tasks [13], [14]. This over-reliance on elementary 

skills presents a major scientific limitation: it leaves a void in training higher-order social cognition, failing to 

prepare individuals for the fluid complexities of real-world interaction. As a result, there is an urgent need for 

tools that utilize ñcomplex storylinesò rather than static drills[13]. Historical narratives offer the precise level 

of complexity required to fill this gap. Unlike standard, overly simplified Social Stories [20]. historical games 

function as ñobjects for reflectionò[22],  compelling players to decipher the hidden motivations and 

conflicting beliefs of characters [16]. thereby directly training advanced Theory of Mind. 

We see this gap widening significantly when examining the Indonesian landscape. While Indonesia 

lacks the centralized epidemiological infrastructure found in the West, official education data provides 

undeniable evidence of a critical reality. Validated records (Verval) identify 245,350 students with special 

needs, with a significant concentration of over 34,196 in East Java alone [23]. These figures serve as concrete 

proof that the urgency here is not theoretical, but a tangible on-the-ground crisis. Yet, despite this pressing 

need, therapeutic interventions remain tethered to the generic format of Social Stories [20], [24]. No existing 

study has attempted to leverage authentic Indonesian history to teach Theory of Mind. Even initiatives like 

"History Leap" [25] are designed solely for neurotypical students. Indonesia, therefore, presents a critical 

testing ground: it offers a distinct cultural context to validate whether complex historical narratives can serve 

as effective interventions where they are needed most.   

From a digital product development perspective, there is a need to create sustainable, user-centered 

educational tools[5], [26]. This study approaches this issue by designing a serious game that serves as a 

scalable intervention solution for the autism community [18], [27]. This user-centered design (UCD) 

approach is crucial to ensure stakeholder engagement (including children with ASD and their parents), 

thereby reducing the likelihood of the program not being used [5], [28]. The need for the development of 

quality local educational media addresses this market gap, supported by the fact that ASD interventions must 

be tailored to the individual [29] and the culture [5], [30]. Therefore, this study is an initial initiative to 

combine the context of Indonesian historical narratives with the principles of the Theory of Mind to support 

empathetic learning among children with ASD. 

Based on these gaps, this study formulates the following questions: 

RQ1: How can an educational serious game be designed and developed based on authentic Indonesian 

historical narratives that integrate the Theory of Mind (ToM) pedagogical framework to stimulate 

perspective-taking in children with autism spectrum disorder? , 

RQ2: How effective is the implementation of a history-based serious educational game in improving 

cognitive empathy (perspective-taking skills) in children with autism spectrum disorder? 
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In line with the problem formulation, the objectives of this study are: (1) To design and develop a 

history-based educational serious game product in accordance with serious game design principles (such as 

the ADDIE Model) and specifically designed to facilitate the improvement of cognitive empathy in children 

with Autism Spectrum Disorder; and (2) To evaluate the effectiveness of the developed serious game in 

improving cognitive empathy skills, particularly perspective-taking skills, in children with Autism Spectrum 

Disorder. 

 

2. Research Method 

2.1. Description of Methods 
This study uses a mixed-methods approach with a quasi-experimental design. Specifically, the 

quantitative design applied is a One-Group Pretest and Post-test Design. However, recognizing the 

limitations of this design for small samples, this study is deliberately positioned as a pilot study or feasibility 

study. This approach is in line with recommendations for pilot studies in the field of intervention, where the 

collection of preliminary data on potential effects is a priority before moving on to larger randomized 

controlled trials [31]. 

 

2.2. Research Design 
The main quantitative design applied was a quasi-experimental design of the One-Group Pretest and 

Post-test Design type [6], [7], [32].  The quasi-experimental approach is often used in Serious Games-based 

intervention studies [6], and the single-group design with pretest and post-test is a commonly used evaluation 

method to measure the initial impact of an intervention [32], [33]. The following is an overview of the One-

Group Pretest and Post-test design: 

 
Figure 1. Group Pretest and Post-test Design 

Where: 

1. O  (Pretest): Measurement of participants' cognitive empathy levels before intervention. 

2. X (Treatment): Intervention in the form of play sessions using game prototypes. 

3. O  (Post-test): Re-measurement of participants' cognitive empathy levels after intervention. 

This design is supported by a qualitative multiple-case study approach [34] to enable rich and in-

depth analysis of each individual participant [5]. This case study approach is often used in ASD intervention 

research to track changes in each participant and prioritize in-depth data collection, such as field notes and 

video recordings, to support in-depth qualitative analysis [5], [28]. 

 

2.3. Population and Sample 
The target population was students diagnosed with high-functioning Autism Spectrum Disorder 

(ASD). The research sample was selected using purposive sampling based on predetermined criteria. 

However, due to sample size limitations, this study only used a sample consisting of six students (N=6) from 

elementary and junior high school levels enrolled at SLB Bakti Asih, Surabaya. 

The inclusion criteria for participants were: (1) having a formal diagnosis of high-functioning ASD; 

(2) being between 8 and 15 years old; (3) having functional verbal communication skills; and (4) having 

informed consent from parents/teachers. 

 

2.4. Instruments and Data Collection 
This study used a mixed-method approach that combined three data sources to measure changes in 

empathy: (1) the Empathy Questionnaire for Children and Adolescents (EmQue-CA), (2) the teacher version 

of the Strengths and Difficulties Questionnaire (SDQ), and (3) the Empathetic Behavior Observation Sheet. 

The primary quantitative instrument was the Indonesian version of the EmQue-CA. This specific 

version was selected based on its recent psychometric validation conducted in 2024 [30]. which confirmed its 

reliability for the Indonesian demographic. To maintain psychometric integrity, the items were administered 

in their original validated form without any modification. Consequently, no further re-validation was 

conducted for this study. Within the mixed-method framework, this instrument functioned as the central 

quantitative measure (pre-test and post-test) to capture specific shifts in cognitive and affective empathy 

levels. 
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Table 1 Kuesioner Empathy Questionnaire for Children and Adolescents (EmQue-CA) 

Code Original Item  Not true Sometimes True Often True 

ItC2 ñIf a friend is sad, I want to do something to make it better.ò 

   
ItC5 ñIf a friend has an argument, I try to help.ò 

   
ItC8 ñIf a friend is sad, I like to comfort him.ò 

   
ItC12 ñI would like to help when a friend gets angry.ò 

   
CE7 ñWhen a friend is angry, I tend to know why.ò 

   
CE13 ñIf a friend is sad, I understand mostly why.ò 

   
CE3 ñIf a friend cries, I often understand what has happened.ò 

   
AE11 ñI often feel sad when I watch a sad movie.ò 

   
AE4 ñWhen a friend cries, I cry myself.ò 

   
AE14 ñWhen a friend is upset, I feel upset too.ò 

    

Complementing the empathy-specific measure, this study employed the Teacher Version of the 

Strengths and Difficulties Questionnaire (SDQ). Originally developed by Goodman[35] the SDQ is a widely 

established 25-item screening tool used to assess broad psychosocial and behavioral attributes. For this study, 

we utilized the authorized Indonesian translation to ensure linguistic validity for the participating teachers. 

The instrument encompasses five subscales, including emotional symptoms, conduct problems, hyperactivity, 

peer problems, and prosocial behavior[21]. The items were administered in their standard format without 

modification, serving as a secondary quantitative metric to triangulate the findings from the EmQue-CA. 

 

Table 2 Strengths and Difficulties Questionnaire (SDQ) 

Statement 
Not 
True 

Somewhat 
True 

Certainly 
True 

Considerate of other people's feelings  δ  δ  δ

Restless, overactive, cannot stay still for long  δ  δ  δ

Often complains of headaches, stomach-aches or sickness  δ  δ  δ

Shares readily with other children (treats, toys, pencils, etc.)  δ  δ  δ

Often has temper tantrums or hot tempers  δ  δ  δ

Rather solitary, tends to play alone  δ  δ  δ

Generally obedient, usually does what adults request  δ  δ  δ

Many worries, often seems worried  δ  δ  δ

Helpful if someone is hurt, upset or feeling ill  δ  δ  δ

Constantly fidgeting or squirming  δ  δ  δ

Has at least one good friend  δ  δ  δ

Often fights with other children or bullies them  δ  δ  δ

Often unhappy, down-hearted or tearful  δ  δ  δ

Generally liked by other children  δ  δ  δ

Easily distracted, concentration wanders  δ  δ  δ

Nervous or clingy in new situations, easily loses confidence  δ  δ  δ

Kind to younger children  δ  δ  δ

Often lies or cheats  δ  δ  δ

Picked on or bullied by other children  δ  δ  δ

Often volunteers to help others (parents, teachers, other children)  δ  δ  δ

Thinks things out before acting  δ  δ  δ

Steals from home, school or elsewhere  δ  δ  δ

Gets on better with adults than with other children  δ  δ  δ

Many fears, easily scared  δ  δ  δ

Good attention span, sees chores or homework through to the 

end 
 δ  δ  δ
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The focus of qualitative instrument development is on observation sheets. This instrument was 

developed conceptually to capture manifestations of empathic behavior during the intervention. Observation 

indicators were derived directly from the theoretical framework of the Empathy Questionnaire for Children 

and Adolescents (EmQue-CA), which has been validated in the Indonesian context [30]. Specifically, the 

indicators are designed to operationalize behaviors that represent the three main dimensions of EmQue-CA: 

Affective Empathy, Cognitive Empathy, and Intention to Comfort, in the context of real interactions while 

playing games. 

For the Empathetic Behavior Observation Sheet, the validation strategy prioritized face validity and 

contextual suitability. Rather than relying on abstract theoretical validation, this process leveraged the 

expertise of supervising special education teachers who acted as practitioner-experts. Given their deep 

knowledge of the participants' specific behavioral profiles, their review was essential to verify the readability, 

clarity, and practical relevance of the indicators. This approach ensured that the instrument was not only 

theoretically sound but also ecologically valid for the specific classroom setting. Engaging stakeholders in 

this design phase is a critical step to guarantee the instrumentôs acceptability and minimize the risk of 

measurement error in children with ASD [5], [6], [28]. 

Within this mixed-method framework, the observation sheet serves as a key qualitative instrument 

for data triangulation. The observational data will be analyzed thematically and converged with quantitative 

scores from the EmQue-CA (test) and SDQ (teacher report). The purpose of this methodological 

triangulation is to enrich interpretation, cross-confirm findings, and gain a comprehensive understanding of 

changes in children's empathic behavior after the intervention. 

The data collection procedure was carried out according to the designed flow, starting from 

licensing to data analysis, with a total duration of two weeks. The data collection process flow is explained in 

the figure below: 

 
Figure 2 Data Gathering Flow 

As illustrated in Figure 2, the research procedure was structured into three distinct phases to ensure 

methodological rigor. The process commenced with the "Early Stages," which focused on administrative 

validity and participant selection. Following institutional licensing, purposive sampling was employed to 

select six participants who met the inclusion criteria. Subsequently, session scheduling was coordinated with 

the school (SLB Bakti Asih) to ensure a consistent and supportive environment for the intervention. 

The core data collection occurred during the "Trial Run" phase, spanning a two-week period. Week 

1 began with obtaining informed consent, followed immediately by the Pre-Test ($O_1$) administration 

using the EmQue-CA to establish baseline cognitive empathy levels. During the intervention sessions, 

participants engaged with the Tarumanegara Adventure game while researchers simultaneously recorded 


