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Abstract: AI in emotion detection system is a non-intrusive human-

machine interaction. The purposes of this study are to develop 40 

Sandwich-Dialogue Approach (SDA) animations and to verify its 

impacts on emotion reaction. The underlying theoretical foundation 

of SDA is that speaking tone, attitude and rhetoric cause others' 

emotion response and accordingly result interpersonal problems. 

SDA comprises empathy, strengths finding, discussion possible 

solutions and its impacts on emotion. It is crucial to foster children 

possessing SDA for a harmonious interpersonal relationship, a 

positive self-concept, life-long happiness and life-span 

achievements because early childhood is the critical period of 

preparing habits, attitudes and characters. This study develops an 

innovative “Sandwich-Dialogue-Based Emotional Development 

Theory” with concentration on adults enhancing SDA rather than 

scolding child's emotional responses. This is a direct study that 

child's emotion is directly detected by Emotional Detection System, 

so does the SDA. To achieve the goals, the researcher develops 40 

SDA animations based on Emotional Competency Rating Scale for 

Young Children. There are 196 parents/teachers participated in the 

SDA training and moreover Emotional Detection System directly 

detected 189 children's emotions. These data were collected by the 

operational platform designed by this study and were automatically 

calculated by t-test and reliability analysis on Emotional Detection 

System and SDA. The main findings are that (a) the children's 

emotional ability scores have improved significantly relying on the 

treatment of “Sandwich-Dialogue-Based Emotional Development 

Theory” (p <.001); (b) the reliability is .987 for Emotional Detection 

System and .973 for SDA. “Sandwich-Dialogue-Based Emotional 

Development Theory” enhance adults' SDA and accordingly 

children improve their emotions. “Sandwich-Dialogue-Based 

Emotional Development Theory” contributes to an innovative 

emotional development theory that the way how adults stimulate 

children causes the way how children react to emotions.     
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Introduction 

Among community services, virtual life-long learning services are a new facility. With 

the increase of small families, the community care services provided for family caregivers 

support the functions of parenting or teaching skills. It serves as a basic virtual community 

service to provide for families in need of individual learning, home schooling, after-school 

programs or a community care system. For this reason, this study focuses on using AI or online 

mass media facilities to build up the training parenting and caring skills program for parents, 

family caregivers, and school teachers to conduct the parenting or caring skills. Few empirical 

studies have explored the relationship between Sandwich Dialogue Ability (SDA) and children 

emotion ability. Emotion is a person's response to a stimulus. Parents and teachers usually 

complain about their children's poor emotional performance. They do not reflect in their 

speaking tone, words and attitude. This causes discomfort to the child or student. This is where 

the problem lies. Children’s emotion can reflect what the teachers and parents say or do to their 

children (Duncombe et al., 2012; Kolko & Kazdin, 1993; Lunkenheimer et al., 2007; Stanger 

& Lewis, 1993). Parents and teachers discuss with children by SDA that makes children’s 

emotional development better. The first component of SDA is empathy that makes a child feel 

being understood. Parents and teachers need to understand how their children feel (Ahn, 2005; 

Goroshit & Hen, 2014; Hen & Sharabi-Nov, 2014; Kirby, 2020). The second component is to 

find out a child’s strengths whenever the child makes a mistake. Encouragement makes the 

child feel confident in solving problems by himself (Roberts & Strayer, 1996; Spinrad et al., 

1999; Denham et al., 1994; Garner & Waajid, 2008; Brooks, 1994; Jiang et al., 2019). This can 

lead, for children, to gain higher scores of both emotional competency and problem-solving 

ability (Kang et al., 2012; Lam & Kirby, 2002; Lester et al., 1989; Meyer & Ostrosky, 2018; 

Stake, 2006; Zimmerman & Ringle, 1981). In summary, there are three purposes of the study. 

(a) Develop 40 animations of EDS and SDA. (b) Verify the reliability and validity of EDS and 

SDA. (c) Analyze the relationship between EDS and SDA. The significances of the study are 

to develop (a) an emotional lexicon for children, (b) an original SDA theory, and (c) a platform.  

 

Literature Review  

The literature indicates that gamification enhances children’s engagement (Fadhli et al., 

2020; Francisco-Aparicio et al., 2013; Mullins & Sabherwal, 2018; Oppenheim & Koren-Karie, 

2009). However, few studies have investigated game-based direct emotion detection. Related 

studies found that parent-child dialogue can influence children’s emotional development, such 

as self-confidence and secure attachment (Ackard et al., 2006; Strayer & Roberts, 2004; Volling 

et al., 2002). Furthermore, parents’ emotional expressions have a positive correlation to a 

child’s emotional development (Strayer & Roberts, 2004). Teachers’ emotions and behavior in 

class strongly influence and can even predict the emotion of the students (Brackett et al., 2011; 

Denham et al., 2012; Hagenauer et al., 2015). Do children’s emotional abilities improve after 

parents and teachers participate in SDA training? Are the instruments of the research reliable? 

To achieve the main aims of this research, this study created an online platform, as shown as 

Figure 1. It indicates that the study develops a platform with the functions of analysis and 

graphical results. The database is update on a regular basis. The study verifies the relationship 

between the Emotional Competency Rating Scale for Young Children (ECRYC) and the SDA 

ability of parents and teachers.  
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Figure 1  

The structure of the online platform 

 

 
 

Research Methods 

This study mainly aims to encourage life-long learning and improve daily conversation 

habits by using SDA. Emotion is a response to stimulus. High levels of SDA (stimulus) in 

parents and teachers cause better development of children’s emotions (responses). SDA can 

achieve a “positive self- concept and harmonious interpersonal relationships,” which are the 

contemporary educational goal of humanism in the 21st century.  

 Emotion detection is basically divided into speech recognition and facial recognition. 

Both of these methods are very effective in detecting a person’s emotional state. Speech 

recognition uses human tone, words, and rhetoric to determine emotions (Yu et al., 2001; Kim 

et al., 2007; Han & Tashev, 2014; De Silva et al., 1997). Facial recognition applies an AI deep 

learning technique to recognize the expression of emotion (Maglogiannis et al., 2009; Habel et 

al., 2007; Manaswi, 2018).  

For the EDS (Figure 2), this study has two methods (speech recognition and facial 

recognition). In the first year, the researcher applied the Microsoft Azure Speech API (Yoon et 

al., 2019; Magyar et al., 2018; Wei, 2019b) and the Microsoft Azure Text-Analytics API for 

speech (Wei & Lee, 2019). This study assumed that an emotion lexicon plays an important role 

in speech recognition, but related studies lack an emotion lexicon for children (Wei, 2020; Xu 

et al., 2010; Yang et al., 2007). Consequently, the researchers established an emotion lexicon 

for children (Wei, 2019a). Previous studies have utilized the Microsoft Azure Emotion API for 

facial recognition (Chatzakou & Vakali, 2015). Therefore, this study adopts a direct method for 

detecting emotion. In the second year, the researchers decided to create an OP for SDA and 

EDS analysis. We designed 40 animations for SDA and the EDS to give users better experiences 

(gamification). Moreover, the researcher used the OP’s DB analysis to build up the reliability 

of the study instruments (SDA animation and EDS). Finally, we analyzed the improvement of 

children’s emotional ability after a series of SDA training sessions for parents and teachers. 
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The EDS is to directly detect the child’s emotion, and it indicates that EDS composed 

of facial expression and speech recognition (Figure 2). After the research finished setting up 

two emotion detectors (speech recognition and facial recognition), the instruments of this study 

were created. The OP provides 40 daily situations in kindergarten classes. Initially, we used a 

camera to record in-class sessions (Figure 2), because the classroom had too many students who 

were out of control or too noisy. Therefore, we created 40 SDA animations (Figures 3 and 4) 

to create a better experience for users and help them understand the content more easily. The 

researcher established a database (Figure 5) for the OP to save and analyze the data collected 

from the emotion detectors. Furthermore, we developed a program for the database to 

automatically analyze the children’s emotion differences from the pre- and post-test (Figure 6). 

Teacher traditionally told children stories related to 40 emotional problems frequently 

occurred in kindergartens (Figure 3). Accordingly, the study developed 40 SDA training 

animations shown as Figure 4. The first of all, SDA is to be empathic by taking understanding 

of how children feel or think. In the second step, is to find the child’s strengths even in cases of 

failure in order to build children’s confidence. In the third step, parents and teachers ask 

questions to inspire children to think about how to solve problems by themselves.  

 

Figure 2 

The structure of EDS 

 

 

Figure 3  

The teacher administered problem-based 

teaching for 40 emotional competencies 

 

 

Figure 4  

The process of the SD training 
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Secondly, the SDA uploaded and saved on YouTube. The 40 SDA training animations 

were provided in the platform developed by this study (Figure 5). The platform shown in the 

interface design as above. The subjects can enter his/her name in the blank entitled “User 

name”. The test results are shown graphically. The result can be displayed in a table or graph 

(Figure 6).  

Thirdly, the program code of data analysis from the database. The collected data are 

automatically analyzed by the database of the platform. The results are shown in tables on the 

right-hand side (Figure 7). 

 

Figure 5   

The study develops 40animations of SD 

training according to the ECRYC 

 

Figure 6   

The interface design of the database 

 

 
 

Figure 7 

Program code of data analysis from the database 
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Finally, the administration procedure of the platform. Step 1. The participant needs to 

sign in and write the correct personal information on the blank. Step 2. The emotion detectors 

start to work when the OP identifies the user. Step 3. The screen shows the 40 SDA animations 

one by one after the participant signs in. Step 4. The children also participate in the third step 

of the SDA. The platform detectors are focused on the children’s faces and speech to recognize 

the emotions. Step5. The children complete the 40 problem-based emotional learning exercises.  

The database analysis is then completed (Figure 8). 

 
Figure 8  

The administration procedure of the platform 

 
 

 

Findings & Discussion 

The reliability of the SDA scale 

The findings of the study are analyzed and the participants are 196 including 183 

children’s and their parents and teachers in the SDA training. The credibility coefficient of 

Cronbach’s α is 0.973, which is a high reliability coefficient. The standardized Cronbach’s α 

indicates that the influence caused by the unequal variation of each subject was considered. The 

positive coefficient is still 0.973, which means that the reliability of the entire scale is 97.3% 

(Table 1). 
 

Table 1 

Reliability analysis of SDA               N=196 

Cronbach’s Alpha 
 

Cronbach’s Alpha 

Based on Standardized 
Projects 

Number of Items 

0.973 0.973 40 

 

The reliability of the EDS scale 

The findings of reliability analysis on EDS indicate that a total of 189 children 

participated in the EDS, but one is a Missing data. The credibility coefficient of Cronbach’s α 

is 0.987, which is a high reliability coefficient. The standardized Cronbach’s α indicates that 

the influence caused by the unequal variation of each subject is considered. As a result, this 

study shows that the EDS and SDA animation led to high reliability coefficients. Therefore, 

this direct gamification of the EDS is unique and valuable (Table 2).  
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Table 2 

Reliability analysis of EDS     N=188 

Cronbach’s Alpha 
 

Cronbach’s Alpha 

Based on Standardized 
Projects 

Number of Items 

0.987 0.987 40 

 

The t-test analyze of children’s emotional ability 

In SDA, there are 183 children in this study. The means of pre-test scores and post-test 

scores are 3.522 and 3.714, respectively. For the more, the t-test result that there is a significant 

difference between children’s emotional ability before and after the SDA treatment (t= -

3277.960***) (Table 3).  The children’s post-test scores (M=3.714) are higher than the pre-test 

scores (M=3.522), at a very significant level. Adults’ participation in SDA significantly 

promotes children’s emotional ability scores. SDA training includes empathy, encouragement, 

and dialogue. The pre-test and post-test results reached a significant difference. Related studies 

have also supported that parents’ and teachers’ empathy, encouragement, and discussion are 

helpful for children’s emotional development. The findings of this study agree with the results 

of previous studies. 

 

Table 3 

The t-test of children’s emotional ability scores between pre-test and post-test  

 

 

 

 
*p<.05, **p<.01, ***p<.001 

 

The impacts of SDA on emotional development 

Findings indicate that children improve emotion abilities after parents and teachers 

participate in SDA Training. The SDA comprises the three elements of empathy, strength 

finding, and the encouragement of confidence and discussion so children can solve problems 

on their own. The findings are the same as those of related studies, as following.  

1.The impacts of empathy  

Parents and teachers need to understand how their children feel. Related studies 

support the findings of the study discussed as follow: Emotional intelligence and empathy 

have a positive relation (Alwaely, et al., 2020); teachers’ empathy is one of the most 

important variables consistently related to students (Demetriou, 2018); teachers’ empathy 

toward adolescents’ emotional development has important implications for classroom 

management and teacher empathy training (Demetriou, 2018); and the relation between 

emotional expressiveness and empathy is important (Strayer & Roberts, 2004).   

2. The impacts of encouragement  

Encouragement effectively promotes children’s confidence and emotional 

development. Related studies have also supported the same findings. Such as Denham, & 

Kochanoff (2002) pointed out that parents’ positive affect and encouragement are positively 

related to children’s emotions. Garner & Waajid (2008) said that positive relationships with 

teachers may encourage children to be sensitive to their emotions. 

Moreover, encouragement heightens children’s awareness of the emotion within 

parent-child interactions and motivates them to attend to and process this emotion (Sheridan, 

et al., 2010), and children’ self-esteem and resilience are nurtured when caregivers 

Emotion Ability      N      Mean    Standard Deviation      t-value 

Pre-test                  183       3.522                 0.788          -3277.960*** 

Post-test                183       3.714                 0.740 
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communicate realistic encouragement to children (Plummer, 2007). Teachers and parents’ 

encouragement boosts children’s confidence (Pajares, 2008), and encouragement enhances 

self-esteem (Meškauskienė, 2013). 
3. The impacts of problem-solving by children themselves 

Findings support that teachers and parents should propose questions for children to 

figure out problem solving by themselves. Related studies also have obtained the same results 

as follows: The ability of young children to manage their emotions can improve problem-

solving ability (Webster-Stratton, & Reid, 2004; Sahdat, et al., 2011; Gujral & Ahuja, 2011); 

emotion can increase performance and productivity (Lester, et al., 1989); emotional 

intelligence improves teamwork (Houtz, & Selby, 2009); and self-confidence is a key 

influencer of problem-solving behavior (Palavan, 2017). 

 

Conclusion and Summary 

SDA training. This study identified three elements of SDA: empathy, encouragement, and 

discussion of possible solutions. The findings support that the SDA improves children’s 

emotions, and the reliability of SDA animation and EDS animation was also confirmed. 

Implications for practice: the OP can be applied for online registration and continuous use. The 

OP is a database that facilitates sustainable development, including personal life-span learning 

and growing portfolios. Adults should not complain about children’s poor emotions but should 

reflect on their own problems through the SDA. The use of the SDA in daily life not only 

enhances children’s emotional abilities, but can also improve interpersonal relationships at 

work and solve family problems. SDA can even be used to treat some patients with emotional 

illnesses. These findings suggest that on-going applications of big data and AIoT in emotional 

development and assessment, such as consultation and guidance, can be carried out. SDA 

emotional therapy should be patented in future work. 
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