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Abstract  
well-being and academic performance. However, many 
students struggle to identify and control their emotions, 
especially under academic and social stress. This study aims 
to develop and evaluate Emo-guard, a smart wearable 
emotional control jacket designed to help people monitor and 
regulate their emotional responses in real time.  Emo-guard 
integrates biometric sensors such as heart rate and body 

ty. 
The data are processed via a micro-controller that provides 
feedback through subtle vibrations or color signals, 
prompting the user to manage emotions appropriately. This 
study adopts a Design and Development Research (DDR) 
approach involving three phases: needs analysis, prototype 
construction, and user evaluation. Preliminary findings 
indicate that Emo-guard enhances emotional awareness and 
promotes better self-regulation among students. The findings 
suggest that this innovation can contribute to emotional well-
being and the integration of smart technology in education. 
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I. INTRODUCTION  
 

We are Emotions play a significant role in shaping 
human behaviour, decision-making, and overall mental 
health. In the context of education, students who are 
unable to manage their emotions effectively often 
experience stress, anxiety, and decreased academic 
performance. Emotional regulation, therefore, is not only 
essential for personal well-being but also for fostering a 
positive learning environment and social interaction. 

In recent years, the integration of technology into 
emotional and psychological support systems has gained 
attention among researchers and educators. Wearable 
technologies, such as smart watches and biometric 
devices, have been increasingly used to monitor health 
indicators like heart rate, body temperature, and stress 
levels. These advancements open new possibilities for 
emotional monitoring and self-regulation through 
intelligent, real-time feedback mechanisms. 

Emo-guard was developed as an innovative response 
to these needs  a smart jacket designed to help students 
recognize and regulate their emotional states. By using 
biometric sensors and programmed micro-controllers, 
Emo-guard detects physiological signals associated with 
stress or emotional changes. The system provides feedback 
through vibrations or colored light cues to prompt the user 
to take calming actions, such as breathing exercises or 
short pauses. 
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This study aims to develop and evaluate the 
effectiveness of Emo-guard as a wearable emotional 
control system that promotes self-awareness and 
emotional stability among students. The research employs 
a Design and Development Research (DDR) approach, 
involving three main stages: needs analysis, prototype 
design, and user evaluation. The ultimate goal is to 
contribute to the integration of smart technology in 

psychological well-being in academic settings. 
                  

II. PROBLEM STATEMENT 
                  

-paced and demanding academic 
environment, students are increasingly exposed to various 
stressors, including academic pressure, social challenges, 
and personal insecurities. These factors often lead to 
emotional instability, which can negatively affect learning 
motivation, classroom engagement, and interpersonal 
relationships. Despite efforts by educators to provide 
emotional support through counselling and mentoring 
programs, many students still struggle to recognize and 
regulate their emotions effectively. Traditional approaches 
to emotional management, such as face-to-face 
counselling or peer support groups, are often limited by 
time, accessibility, a
their feelings. As such, there is a pressing need for 
innovative solutions that combine psychological principles 
with technological advancements to offer real-time 
emotional feedback and self-regulation tools. Emo-guard 
addresses this gap by providing a practical and interactive 
means of emotional control through wearable technology. 
However, the effectiveness and user experience of such a 
device require systematic investigation to determine its 
feasibility, functionality
well-being. This study, therefore, seeks to explore how 
Emo-guard can be developed, implemented, and evaluated 
as a smart wearable intervention for emotional regulation 
among students. 
      

III. LITERATURE REVIEW 
                  

Emotional Regulation and Its Importance in Education 
 
Emotional regulation refers to the ability to monitor, 

achieve personal goals and maintain psychological well-
being (Gross, 2015). In the educational context, students 
who possess effective emotional regulation skills 
demonstrate higher levels of motivation, academic 
achievement, and social competence (Mayer et al., 2016). 
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Conversely, difficulties in managing emotions such as 
anxiety, frustration, or anger can lead to behavioural 
issues, absenteeism, and poor learning outcomes. 

Educational institutions are therefore increasingly 
recognizing the importance of emotional education as a 
foundation for holistic student development. Programs 
focused on social and emotional learning (SEL) have been 
introduced to help students build self-awareness, empathy, 
and resilience (Durlak et al., 2011). However, traditional 
emotional support programs often rely heavily on teacher 
intervention, which may not adequately address the real-
time emotional fluctuations that students experience in 
their daily lives. 

 
Technological Interventions for Emotional Monitoring 

 
The advancement of wearable technologies has opened 

new avenues for supporting emotional awareness and 
regulation. Devices such as smartwatches, wristbands, and 
biofeedback tools can monitor physiological indicators 
like heart rate variability, skin temperature, and galvanic 
skin response to infer emotional states (Picard, 2017). 
These technologies have been widely applied in health 
psychology, stress management, and even educational 
research to promote emotional self-regulation. 

For instance, Biofeedback-based interventions allow 
users to gain insight into their physiological reactions 
during stress, helping them to consciously control 
breathing and relaxation responses (Yu et al., 2020). 
Similarly, mobile and wearable applications such as 
Moodmetric and Empatica E4 have demonstrated potential 
in identifying stress patterns and promoting mindfulness 
practices. Nonetheless, many of these devices remain 
general-purpose and not specifically designed for the 
educational environment, where emotional control is 
closely linked to learning behaviour and academic 
performance. 

 
Smart Wearable Devices in Education 

 
Smart wearables are increasingly being used as tools 

for both behavioural observation and educational 
engagement. According to Kaur and Singh (2021), 
wearable devices enhance learning by providing real-time 
feedback and enabling data-
cognitive and emotional states. In the context of emotional 
regulation, these devices can serve as silent companions 
that remind students to pause, breathe, and reflect before 
reacting impulsively. 

However, most existing studies focus on wrist-worn 
devices or smartphone applications, with limited 
exploration into textile-integrated technologies such as 
smart clothing. Smart garments offer a more natural, less 
intrusive medium for continuous emotional monitoring 
while maintaining user comfort and mobility (Stoppa & 
Chiolerio, 2014). Integrating emotion-sensing systems 
within clothing can create a more seamless and 
personalized experience, making it suitable for daily use in 
educational environments. 

 
 

Conceptual Basis of Emo-Guard 
 
Emo-Guard was conceptualized based on the 

integration of emotional regulation theory (Gross, 1998) 
and the technological framework of wearable sensing. The 
system operates under the principle that early awareness of 
physiological changes can prevent emotional escalation. 
Through embedded sensors that detect signals such as 
body temperature and heart rate, Emo-Guard provides 
real-time feedback via subtle vibrations or LED color cues, 
prompting users to engage in calming strategies. 

This aligns with the Cognitive Behavioural Model of 
emotion regulation, which emphasizes awareness, 
cognitive reappraisal, and behavioural adjustment. The 
incorporation of such models into smart wearable 
technology represents an innovative approach to emotional 
education  one that bridges psychological theory and 
practical application. 
     

IV. METHODOLOGY 
 

Research Design 
 

This study employed a Design and Development 
Research (DDR) approach as outlined by Richey and Klein 
(2007). The DDR method is suitable for studies that 
involve the systematic design, development, and 
evaluation of educational products, models, or tools. The 
process in this study was conducted through three main 
phases: 
 
i. Needs Analysis  

regulation challenges and determining design 
requirements for the smart jacket. 

 
ii. Design and Development  creating the Emo-Guard 

prototype incorporating biometric sensors, feedback 
mechanisms, and comfort features. 

 
iii. Evaluation  testing the functionality, usability, and 

effectiveness of Emo-Guard in a real educational 
environment. 

 
This approach was selected because it allows the 

integration of technological innovation with empirical 
testing to ensure that the developed product is both 
functional and educationally relevant. 
 
Participants 
 

The study involved 30 secondary school students 
(aged 13 17) who were randomly selected from a local 
Islamic secondary school with hostel facilities. The 
participants represented a range of emotional and 
behavioural profiles as observed by their teachers and 
hostel wardens. Participation was voluntary, and parental 
consent was obtained prior to the study. 

In addition, five teachers and two counsellors were 
interviewed to provide expert insights into the emotional 
needs of students and the practical application of the Emo-
Guard device in the school environment. 



International Research Journal of Education and Sciences (IRJES) Vol.10 Issue 1, 
eISSN 2550-2158 
 

132 
 

Instruments 
 
i. Several instruments were utilized to collect both 

quantitative and qualitative data: 
 
ii. Observation Checklist  

behavioural changes during the use of Emo-Guard. 
 
iii. Questionnaire on Emotional Awareness and 

Regulation (EARQ)  adapted from existing 
validated scales to measure self-awareness, emotion 
management, and stress response. 

 
iv. Semi-structured Interviews  conducted with 

students, teachers, and counsellors to gather feedback 
regarding usability, comfort, and perceived benefits 
of Emo-Guard. 

 
v. Prototype Testing Logs  used to record biometric 

data such as heart rate and temperature variations 
during daily activities. 

 
Procedures 
 
The study was conducted over a period of six weeks: 

 
Phase 1: Needs Analysis (Week 1 2) 

 
Data were gathered through focus group discussions 

and surveys to identify emotional triggers and user 
preferences. 

 
Phase 2: Design and Development (Week 3 4) 

 
The Emo-guard prototype was developed using 

Arduino-based micro controllers, heart rate sensors, and 
temperature detectors integrated within a wearable jacket. 
The design included LED color indicators and vibration 
motors to provide real-time emotional feedback. 

 
Phase 3: Evaluation (Week 5 6) 

 
Students wore the jacket during selected school 

activities. Observations and biometric readings were 
analyzed to determine emotional patterns, while post-trial 
interviews assessed the effectiveness of the device. 

 
Data Analysis 

 
Quantitative data from the questionnaires were 

analyzed using descriptive statistics (mean, standard 
deviation, and frequency) to identify trends in emotional 
regulation before and after the use of Emo-guard. 
Qualitative data from interviews were analyzed using 
thematic analysis, allowing for the identification of 
recurring themes related to emotional awareness, usability, 
and behavioural change. 

Triangulation of both data types ensured the validity 
and reliability of the findings, providing a holistic 
understanding of Emo-guard's 
emotional regulation. 

TABLE I: ANALYTIC SCORING RUBRICS
 

 
Adapted from Salija (2004) 

 
V. FINDINGS 

  
 Quantitative Findings     
  
Emotional Awareness 

 
Analysis of the Emotional Awareness and Regulation 

Questionnaire (EARQ) revealed a significant 

emotional states after using Emo-Guard. The mean score 
for emotional awareness increased from 3.2 (pre-test) to 
4.1 (post-test) on a 5-point Likert scale, indicating a higher 
level of self-perception regarding emotional changes. 
 
Emotional Regulation 
 

Students also showed improved emotional 
regulation, with post-test scores averaging 4.0, compared 
to 3.1 pre-test. This suggests that real-time feedback from 
the jacket (via LED lights and vibrations) helped students 
manage stress, anxiety, and frustration more effectively 
during school activities. 
 
Usability and Comfort 
 

Questionnaire data regarding usability indicated 
a positive reception, with 85% of participants reporting 
that the jacket was easy to use. However, 20% noted minor 
discomfort during extended wear, mainly related to sensor 
placement and fabric flexibility. 
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Qualitative Findings 
 
Student Feedback 
 

Students reported that Emo-Guard made them more 
aware of their emotional changes and encouraged self-
regulation. For instance, one participant stated: 

vibrated. Then I took a deep breath and calmed myself." 
 
Teacher Observations 
 

Teachers observed that students wearing Emo-Guard 
demonstrated improved self-control, particularly in 
stressful situations such as examinations or group 
activities. Teachers highlighted that the device served as a 
silent reminder for students to pause and regulate their 
emotions. 
 
Counsellor Insights 
 

Counsellors noted that integrating a wearable 
emotional regulation device could complement traditional 
interventions. They emphasized that Emo-Guard provides 
real-time feedback that may be difficult to achieve in 
conventional counselling sessions. 
 

VI. DISCUSSION  
 

The findings from the Emo-Guard project highlight 
the potential of wearable technology in supporting 
emotional regulation among students. The data collected 
and user feedback indicate that Emo-Guard effectively 
promotes emotional awareness through real-time feedback 
and biometric monitoring. Students reported an increased 
ability to recognize emotional changes, while teachers 
observed improvements in classroom behaviour and self-
control. These outcomes align with previous studies 
emphasizing the role of technology-assisted interventions 
in enhancing emotional intelligence and psychological 
well-being (Salovey & Mayer, 1990; Goleman, 1995). 

A notable strength of Emo-Guard lies in its 
integration of physical and emotional feedback. Unlike 
conventional counselling or mindfulness programs that 
rely heavily on verbal reflection, this smart jacket provides 
immediate physiological signals  such as changes in 
heart rate or temperature  allowing users to respond 
proactively to emotional fluctuations. This aspect makes 
Emo-Guard not only a monitoring tool but also a self-
regulation aid. 

However, the study also reveals several challenges. 
Some users expressed discomfort during prolonged wear, 
suggesting that material design and sensor placement need 
improvement. Moreover, while short-term results showed 
positive emotional outcomes, the long-term sustainability 
of these effects remains uncertain. Future studies should 
explore extended usage and integration with mobile apps 
or AI-based systems for more comprehensive emotional 
tracking. 

 

The research also contributes to the broader 
discussion of emotional education within digital learning 
environments. As schools increasingly adopt 
technological tools for cognitive development, Emo-
Guard demonstrates that emotional development can be 
equally supported through innovative design. It bridges the 
gap between affective learning and digital innovation, 
fostering holistic student development that includes 
emotional balance, empathy, and resilience. 

In summary, previous studies affirm the importance 
of emotional regulation in education and highlight the 
growing role of wearable technologies in promoting self-
awareness and mental well-being. Nonetheless, there 
remains a gap in the design and evaluation of smart 

development. This study, therefore, seeks to fill that gap 
by developing and assessing Emo-Guard, a smart jacket 
that combines emotional theory with modern sensor 

understand, and regulate their emotions in real time. 
 

VII. CONCLUSION  
  

The development and evaluation of Emo-Guard mark 
a significant step toward integrating emotional education 
with modern wearable technology. This study 
demonstrated that emotional regulation can be effectively 
supported through innovative technological interventions 
that provide real-time feedback and self-awareness 
opportunities. By combining biometric monitoring with 
user-friendly design, Emo-Guard offered students a 
practical means to recognize and manage their emotions 
more consciously and constructively. 

The findings suggest that the Emo-Guard smart 
jacket can enhance emotional awareness, promote 
calmness during stressful situations, and encourage 
positive behavioural responses among students. Teachers 
and counsellors also acknowledged its potential as a 
complementary tool to existing emotional education 
programs, particularly in boarding school settings where 
students face unique psychological and social challenges. 

Moreover, the research contributes to the growing 
body of literature on smart wearable applications in 
education, offering new insights into how emotional well-
being can be fostered through technology. While the 
results are promising, further refinement and long-term 

comfort, and data accuracy. 
In conclusion, Emo-Guard represents an innovative 

fusion of psychology, education, and technology  a 
tangible example of how emotional intelligence can be 
nurtured through digital innovation. With continued 
development and wider implementation, this smart jacket 
holds great potential to support the creation of emotionally 
balanced, resilient, and self-aware learners in the digital 
era. 
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