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Abstract 

The transition process facing by the students from secondary school to an engineering and 

technical institute of higher learning contributes to the challenges in emotional, social and 

academic aspects. At the same time, the changes in the environment of educational setting also 

gives a huge impact towards physiological status of the students. Students may expose to an 

increase in physiological arousal state which further affect student’s psychology and 

performance in university. Until now, there is no special program or module in counselling 

session that can help in reducing the physiological arousal among engineering and technical 

student. Therefore, this study aims to develop and evaluate the effectiveness of progressive 

muscle relaxation with spirituality element using a biofeedback therapy in lowering 

physiological arousal of the students. This is an experimental quantitative study involving 54 

technical students with disciplinary problems. DASS Questionnaire was used in determining 

the psychological state of the subjects. They are divided into two group which are treatment 

and control group in 4 session using progressive muscle relaxation with spirituality element for 

treatment. Another group is a control groups which received the progressive muscle relaxation 

without spirituality elements. Both groups are required to undergo biofeedback test before and 

after training. The result revealed that both progressive muscle relaxation with spirituality 

elements using biofeedback therapy is more effective in lowering psychological arousal as 

compared to the progressive muscle relaxation without spirituality elements. Indeed, the 

findings from this study provide a new effective technique that can be applied in counselling 

sessions as an empowerment to the existing counseling technique in helping the clients. 

 

Keyword: Progressive Muscle Relaxation, Biofeedback, Spirituality, Psychological Arousal 

 

Introduction 

As a student, experiencing average levels of stress is rather common (Busari, 2014). 

Nevertheless, too much stress will lead to problems especially in school and social setting.   

Stress that are not well dealt with, might lead to the increase of the anxiety level and may causes 

depression symptoms (Dyson, 2006), affect sleep quality and fatigue (Kelly, 2001), muscle 

tension (Davey, Cheung, 2010), unhealthy eating habits, low physical activity, low self-esteem, 

suicidal tendencies (Hudd et al., 2000; Busari, 2014) and the declining of academic 

performance (Womble, 2003; Busari, 2014). High and long-lasting stress may affect academic 

achievements and have negative influence on students’ life and increases substance abuse 

(Richlin-Klonsky, Hoe, 2003). Being stressful can increase the secretion of stress hormones 

such as epinephrine, glucagon, cortisol and cause hyperglycemia (Avianti, Desmaniarti, & 

Rumahorbo, 2016). The stress response is a closed feedback path between the muscles and the 

mind (Snyder & Linquist,2002). There is no specific technique that have been developed to 

help students to have better copping strategies in handling the stress in one’s inner self, so a 

technique or intervention that can help reduce the stress level among students are needed to be 

developed and applied among these problematic students.   

The transition process to a technical institute of higher learning are identified as one of 

the processes that contributes to the challenge of the emotional, social and academic changes 
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(Biasi ,Mallia ,Menozzi & Patrizi ,2015). Even environmental changes to the technical and 

vocational school dropouts give an impact towards psychological level and become a major 

problem among students enrolled in secondary vocational education (Andersen,Rod & ErSboll 

,2016 ). The common problems faced by students in technical line are difference with the 

problem that those faced by students in the academic line. The situation faced by the students 

is worsened by the presence of COVID-19 pandemic. Indeed, the vigorous spread of this virus 

in Malaysia and worldwide has had a huge impact on the country's education system. The 

impact can be seen when the medium of learning in Malaysia has changed drastically through 

online methods. The landscape of the educational system changed after the COVID-19 

outbreak since end of year 2019. This scenario has created a new norm in Teaching and 

Learning (T&L) to students. In fact, discussions regarding online T&L became a hot issue 

among educators after the beginning of the new norm learning era during COVID-19. Debates 

on the pros and cons of T&L through face to face or online method continue even though it is 

no longer an option for students or educators. 

Till now, there is no special program use as a module in counselling session to reduce 

the psychological arousal among engineering and technical student in technical Institutes. 

There is also no self-training module such as progressive muscle relaxation and biofeedback 

training applied in their institute to give students the ability of control in terms of relaxing and 

learn how to relax. In fact, there are many relapse cases that been recorded due to failure in 

coping with the psychological problems. Both biofeedback-assisted and progressive muscle 

relaxation are regarded as interventions aimed at reducing stress response. These methods also 

help to improve relaxation skills as well. High and long-lasting stress may affect academic 

achievements, promotes negative influence on students’ life and increase substance abuse 

(Richlin-Klonsky, Hoe, 2003). In view of the absence of any specific program or module in 

reducing psychological arousal among these students, therefore this study was done to develop 

and evaluate the effectiveness of progressive muscle relaxation with spirituality element using 

a biofeedback therapy in lowering psychological arousal of the students. 

 

Literature Review 

 

Physiological Arousal and Student’s Psychological State 

Physiological arousal is defined by the American Psychological Association Dictionary of 

Psychology as aspects of arousal shown by physiological responses, such as increases in blood 

pressure and rate of respiration and decreased activity of the gastrointestinal system. Such 

primary arousal responses are largely governed by the sympathetic nervous system, but 

responses of the parasympathetic nervous system may compensate or even overcompensate for 

the sympathetic activity. Russell and Barrett (1999) mentioned that arousal refers to the 

psychological experience of energy, mobilization, activity, tension, alertness, or quietness.  

Calabrese (2008) suggests that there is a relationship between performance and arousal 

where increased arousal can help improve performance, but only up to a certain point. At the 

point when arousal becomes excessive, performance diminishes. This phenomenon was found 

to be alignrd with the Yerkes-Dodson Law. The law was first described in 1908 by 

psychologists Robert Yerkes and John Dillingham Dodson. They discovered that mild 

electrical shocks could be used to motivate rats to complete a maze, but when the electrical 

shocks became too strong, the rats would scurry around in random directions to escape. 

American Psychiatric Association (2013) revealed that physiological arousal associated with 

anxiety is often the source of panic-related bodily sensations according to the panic symptoms 

defined in DSM-5 such as a pounding heart, sweating, or shortness of breath.  
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Physiological arousal also involves emotional component (Hockenbury and 

Hockenbury 2010). Emotional arousal originates from the Autonomic Nervous System (ANS). 

The ANS consists of the parasympathetic nervous system (PNS; promoting calm, vegetative 

activities) and the sympathetic nervous system (SNS; involved in stress and activity), and is 

believed to be involved in affective, cognitive and behavioral responses of individuals 

(Benevides and Lane 2015). Abnormal levels of emotional arousal, deficient emotional control 

or a failure to adequately cope with emotions might help explain such emotional behavior 

problems (Zantinge, van Rijn, Stockmann, & Swaab, 2017). Arousal is crucial for steering and 

tuning our emotions and behavior in social situations to adapt and meet social goals (Chambers 

et al. 2009). 

 

Progressive Muscle Relaxation (PMR) 

PMR as well as BFB are used to improve relaxation skills which enable a student to reduce 

stress response (Peciuliene, Perminas, Gustainiene, & Jarasiunaite, 2015). Relaxation is a form 

of mind body therapy (therapy minds and muscles of the body) in comple- mentary and 

alternative therapies (Complementary Alternative Therapy (CAM) (Moyad & Hawk, 2009). 

Previous study had shown that Progressive muscle relaxation (PMR) mechanism are closely 

related to the stress experienced by the client, either physical or psychological stress (Avianti 

et al., 2016). When using PMR technique, the condition of a client or a student can change. 

The changes in terms of the condition happen because there is a change of nerve impulses in 

the afferent pathways to the brain where inhibition of activation becomes(Avianti et al., 2016). 

Changes in these nerve impulses cause the individual to relax both physically and mentally, 

decreased heart rate, metabolic rate of the body to prevent an increase in blood sugar levels 

(Avianti et al., 2016).   

In other study, Jacobson found that the tense and relax muscle groups 16 and distinguish 

sensations of tension and relax, one can eliminate muscle contraction and experiencing a sense 

of relaxation (Soewondo ,2012).Study done by (Avianti et al., 2016) shows that the mechanism 

of progressive muscle relaxation can reduce physical and psychological stress experienced by 

client, and the result is the same with the study done by Hassanpour-dehkordi & Jalali (2015), 

meet that interventions such as progressive muscle relaxation could contribute in decreasing 

the tension caused by chronic diseases, psychological tensions, anxiety, depression, and pain. 

The study done by (Peciuliene et al., 2015) shows that both relaxation methods proved to be 

effective in lowering psychophysiological variables. Methods of lowering psychophysiological 

variables should be applied with regard to the personality traits of the individuals: the course 

(of four sessions) of both types of relaxation helps to lower skin conductance in among people 

with higher scores of openness, compliance and conscientiousness, thus help to lower the heart 

rate in a person with higher scores of neuroticisms and extraversion.  

 

Spiritual 

Spiritual is an important element in a person's life because spiritual encourage and inspire 

people to find meaning and purpose in life (Ellison,1983). Various definitions and descriptions 

of spirituality began to gain attention among professional researchers (Stanard, Sandhu, & 

Painter, 2000). Barnett & Johnson, (2011) spiritual cannot be separated element of life 

especially to clients who undergo psychotherapy sessions. There are prove that the capacity 

and capability has driven the spiritual element of human survival mechanisms and insight that 

helps people change through internal capacity that exceeds the limit in human self-awareness 

(Mountain, 2007). There are several elements that exist in spiritual development. The first 

element is the internal relationships and self-awareness.  
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Meanwhile, the second school of thought is that relationships through understanding 

and experience generated through the third and awareness relating to environment and spacious 

surroundings and finally the probability of contact to ultimate or divine (Mountain, 2007).  

According to Carpenter, Laney & Mezulis (2012), psych spiritual therapy process is divided 

into three stages, namely the level of self-awareness, self-esteem, self-development. The first 

level is the level of awareness among the clients about the nature of oneself such as where do 

we come from. The fact of the origin or incident that raises awareness in the individual about 

the question itself. The second stage is the identification of a godless life and apply feelings to 

worry about mistakes. This level also helps to identify potential clients who are real and internal 

capacity within oneself. The third level is the self-development of the client when they start to 

feel calm, happy, and always feel there is no hope except for God (the higher power). Each of 

these psych spiritual stages involve biofeedback training. 

HRV biofeedback is the types of excellent tools develop to measure the human psycho 

psychology changes (Lehrer & Vaschillo, 2008). The word "heart rate variability" (HRV) refer 

to the procedure to measure the changes of heart beat in tempo RR interval (RRIs) in 

electrocardiogram (ECG) (Lagos et al., 2008). Heart rate variability-biofeedback (HRV-BF), 

also known as respiratory sinus arrhythmia (RSA) biofeedback, It involves the decreasing 

level of breathing for the frequency if the amplitude HRV being maximized. This  frequency 

is called  resonant frequency (RF) (Lehrer & Vaschillo, 2008; Lin et al., 2012).  Vaschillo 

et.al,(2008) found that the breathing for each person is influencing RF baroreceptor, resulting 

the high HR amplitude because of the change of cardiovascular system in the human body. 

This the method provides evidence to cure the problem of autonomy nerves system such as fail 

of nerves system include  asthma, posttraumatic stress disorder (PTSD) , fibromyalgia, hearth 

failure, and depression (Lin et al., 2012). This method can also help with the problems that are 

caused from imbalance of emotional state faced by the individual. (Lehrer & Vaschillo, 2008). 

The Model of psychophysiological HRV, continues measurement for sympathetic and 

parasympathetic to the heart’s beat which bring the information about the autonomic flexibility 

in human body (Karavidas, 2008). Result from the previous studies found that the additional 

element of spirituality gives better impact to improve the psych psychological problem. Using 

the information, it will be use as a guideline to look at the changes of the human body system, 

the emotional aspect, and the change in attitudes. The results of the study using HRV 

biofeedback on psychological arousal of the student showed the degree of change of student is 

positive. (Muhammad Nubli & Azham Abd Rahman, 2015;Urme Salam & Muhammad Nubli 

(2013). 

 

Methodology 

This is an experimental quantitative study involving 54 technical students with disciplinary 

problems. The participants for this study have been recruited from Technical Institute in 

Kuantan. To fulfil the specific purpose for this study, researcher using the data from the 

counsellor and contacted the student for the intervention techniques using the progressive 

muscle relaxation (PMR), biofeedback (BFB) and spirituality. DASS Questionnaire was used 

in determining the psychological state of the subjects. They are divided into two group which 

are treatment and control group in 4 session using progressive muscle relaxation with 

spirituality element for treatment. Another group is a control groups which received the 

progressive muscle relaxation without spirituality elements. Both groups are required to 

undergo biofeedback test before and after training.  
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Figure 1: Flow chart of the methodological approach 

 

Result 

Based on the table 1, HF shows the calm feeling experienced by the participants of the study. 

Mean difference can be seen between the groups, no pre sessions conducted, pre-VLF test 

showed high mean for both groups of 69.9 and 60.5. Min height for VLF showed that 

participants experienced a high pressure from problems. VLF value indicated that the 

participants are well influenced by the value HF. At first the pre-HF is lower for the control 

group and the treatment group. The mean value of HF for the control group was 11.9, while 

the HF pre-treatment is the band of 17.4. Changes are clearly visible on the post-test with SS 

VLF values began to decline for both the treatment and control groups, respectively bringing 

the value of 12.5 and 4.4. Devaluation VLF indicates that the module BOP and BOP had the 

effect of pressure faced by students who have discipline problems in the institutions. The post-

HF showed significant rise in both the treatment group and the control group which means the 

value of each point to 66.8 and 84.2. This shows a significant difference between the BOP and 

BOP module to change LF and VLF. 

 

 

 

 

 

 

Post-test are doing using the BFB to look at the level of HF, LF 

and VLF  

End of the 

session 

Identify the problematic student by using the counselling 

data record from technical student  

Apply the DASS inventories to measure the stress level 

High 

DASS 

Pre-test (basedline biofeedback) 

Divide into two groups 

Treatment Group 

Facing the treatment 

PMR + Spirituality and 

BFB (4-week session) 

Control Group 

Facing the treatment 

PMR + BFB 

(4-week session) 
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Table 1 

Result pre and post of PMR+BFB and Spiritual 

 

HRV Spectrum Group Test Mean 
Standard 

deviation 

Very Low Frequency 

(VLF) =Red 

PMR+ BFB 

(Control) 

Pre 69.9 22.8925 

Post 12.5 10.0646 

S+PMR. BFB 

(Treatment) 

Pre 60.5 27.4800 

Post 4.4 6.5622 

Low Frequency (LF) 

= Blue 

PMR+ BFB 

(Control) 

 

Pre 18.4 15.2369 

Post 19.9 8.5024 

S+PMR. BFB 

(Treatment) 
Pre 21.9 18.8384 

Post 11.4 11.3380 

High Frequency (HF) 

=Green 

PMR+ BFB 

(Control) 

 

Pre 11.9 13.3482 

Post 66.8 10.8014 

S+PMR. BFB 

(Treatment) 
Pre 17.4 17.5424 

Post 84.2 13.1517 

 

 

The findings revealed in Table 1, can be clearly seen in the Figure 2 through the bar graph 

presented. From the bar graph below, both VLF and HF group showed a significant change in 

student HRV after 4 weeks of receiving treatment. Pulse rate (PR) indicates heartbeat rhythm 

and contains various intrinsic characteristics of peripheral regulation. Pulse rate variability 

(PRV) is a reliable method to assess autonomic nervous system function quantitatively as an 

effective alternative to heart rate variability (Chia, Hung, and Tzu, 2014) 
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Figure 2: Result of pre and post of PMR plus with BFB and Spiritual 

 

 

Discussion 

PMR is one method that is rarely used in social setting compare with medical setting. 

Application and usage of PMR should be practice especially when dealing with psychological 

stress among students (Hassanpour-Dehkordi & Jalali, 2015; Kaur, 2016; Patel, 2014). PMR 

is a very effective method to provide relief for the body and calm the mind of students. PMR 

Integration with spiritual drive mind and heart to interact simultaneously in full awareness of 

one's body action (Robert T, E & V Kelly, 2015). Integration of spiritual elements such as 

dhikr, and focus will help the client to perform activities of PMR in the directive and in the 

same time the client can control full of themselves and provide relief emotions, mind and body 

to the client (Bloch-Atef & Smith, 2014; Leseho & Maxwell, 2010; Robert &  Kelly, 2015).  

Additional spiritual element is one of the most important intervention techniques 

integrated together in the intervention techniques because spiritual is not only a temporary 

intervention but will also help clients to control themselves in the situation that can be more 

virulent in the future. Spiritual elements also gives a sense of relief and reliance to God's 

strength and to act independently by the client in the future (Krägeloh, Chai, Shepherd, and 

Billington, 2012; Miller, 2003; Pargament & Saunders 2010 ). 

Biofeedback is a technique that is controlling the situation of the psychophysiology of 

the clients. The biofeedback technique could be a powerful tool to control and measure the 

level of client circumstances whether it is positively changes in clients  (Lagos et al., 2008; 

Peciuliene et al., 2015). Using biofeedback tool, the effectiveness of intervention techniques 

provided to the clients can be measured consistently and systematically. It can give the results 

and evidence of the effectiveness of one techniques using toward the human body (Avianti et 

al., 2016; Bloch-Atef & Smith, 2014; Combatalade, 2010; Sapar , 2010). Biofeedback is also 

used to measure the physiological state of a person who was very pertaining to psychological 

situations.  
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Generally, the pressure experienced in the lifestyle will impact and give the pressure on 

a person's psychology. The pressure felt by a person should be relieved by a variety of 

techniques developed to help clients acquire zooming physiology and psychology. The 

Integration of variety of technique not only can help clients to settle down the internal conflicts, 

but it also helps clients to solve psychological challenges faced by the clients. Furthermore, in 

the school setting and educational institutions, the pressures are always there and sometimes 

due to the pressure face by these students, can lead to the downturn of social attitude symptoms 

and disciplinary problems. Stress management techniques should be disclosed consistently and 

comprehensively to help clients, especially students, to control the pressure. 

 

Conclusion 

In conclusion, this study revealed that PMR using biofeedback therapy and spiritual element 

can help in reducing the physical arousal of the students which further control students’ 

psychological state. By using this technique, students able to control their arousal and improve 

their academic performance. This technique can be a complementary tool in counseling session 

to achieve more successful session. In addition, intervention techniques developed have to be 

more creative and comprehensive in order to solve the problems of the target group involved. 

The technique developed are up to date and should be suitable for the target group. Stress has 

a direct relationship with one's body and mind. Appropriate stress management techniques are 

very important as it is the techniques used in counselling sessions that are conducted today. 
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