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Abstract 

Behaviour is the external expression of one’s beliefs, perceptions and internal 

understanding about life. Our beliefs determine to a great extent our actions, 

responses and behaviours in different life situations and hence it can be said 

that almost all aspects of our life are affected by them. There is a strong 

relationship between the beliefs one holds on to and their behaviours in the 

society. Hence, it is an undeniable fact that self-beliefs drive behaviours. This 

paper examines the causal relationship between the beliefs and behaviours in 

middle school children of age group 10 to 14 using the Induced Linked Fuzzy 

Relational Mapping (ILFRM) Model. 
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1. INTRODUCTION  

In a society people are constantly interacting with one another and exchanging energy 

in the form of beliefs, thoughts and ideas. These interactions define the persons 

involved depending on the outcome as some interactions empower while several 

others may be disrupting. Based on the disposition of the people involved in the 

interactions we label them and call these dispositions their behaviour. Beliefs are 

defined as dispositions to action and major determinants of behaviours (Brown, C. A., 

& Cooney, T. J. 1982; Villegas, A. M. 2007). Beliefs can be divided into two vast 

categories namely, conscious and unconscious depending on how they are formed and 

stored in brain (Lipton. B. 2005; McKeachie, W. J & Lin, Y.-G.  

2002). Particularly in children, beliefs are both consciously and unconsciously formed 

during their formative years and these beliefs are responsible for definite behaviour 

patterns in them. If it is possible to identify the beliefs behind certain undesirable 
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behaviours and modify them at the earliest, then we would be doing a great help to 

them. We analyse the intrinsic relationship among the conscious beliefs, unconscious 

beliefs and the behaviour chain and find measures to create desirable behaviours in 

children.  

 

1.1.  Beliefs and belief system 

Philip defines beliefs as “psychologically held understandings, premises, or 

propositions about the world that are thought to be true” (Philip 2007). Beliefs are 

basically cognitive and are harder to change. Generally, they are not consensual; may 

be held by individuals with different degrees of conviction and understanding (Nikkea 

B. Devida, 2019). In essence, beliefs might be thought of as colour glasses that affect 

one’s world view. Belief systems are the basis of human life and living. They give 

meaning to our motivations, desires and all that we do. In his book, Peter Shepherd 

says that human beings build beliefs by generalizing from one’s personal experiences 

and those of other people around. For example, if the children see their parents treat 

others with courtesy, they also learn to be courteous in their behavior. On the other 

hand, if the parents are rude and impolite, especially with the people from the lower 

rung of social strata, the children start to believe that this is the way they have to treat 

others. Some beliefs are also absorbed from the society, culture, ethnicity and 

environment one is born into. Beliefs are formed from very young age and they can be 

conscious or unconscious (Peter Shepherd, 2016). At a very young age some 

experiences get engraved into the unconscious mind, remain permanent and become 

almost indelible until one becomes aware of it. Later, new beliefs are formed which 

can be a combination of some of the unconscious beliefs. We refer to the 

unconscious/implicit beliefs as primary beliefs and conscious/explicit beliefs as 

secondary beliefs.  

 

1.2. Behaviours 

Behaviour is a response in the form of a visible activity to external and internal 

stimuli or to the changing conditions. In case of children, it seems that they have little 

control over their behaviour, but behave in a way that is uniquely different from one 

another. Hence, it can be assumed that behaviour has a belief basis which is unique to 

every individual. Peter Shepherd claims that an individual’s world and life consist of 

six different levels of operation at which learning and change can take place, namely, 

Spiritual identity, Personal identity, Beliefs, Capability, Behaviour and Environment. 

The spiritual viewpoint defines a personal identity, which confirms beliefs, which 

acquires capabilities, which chooses behaviours, which in turn directly affects the 

person's environment.  There may be confusion among the different levels, most of 

the time behaviour is taken as evidence of identity. People try to establish their 

identity by behaving in a certain manner. He further explains that how one behaves 

may change some beliefs about oneself; however, change in belief will definitely 

change how one behaves (Nikkea B. Devida, 2019).  
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1.3. Causal relationship between beliefs and behaviours 

Children come into this world as a clean and plain slate. During their growth and 

development stages they pick up a lot of beliefs either from their personal experiences 

or from the experiences of others. Basically, beliefs are formed taking the information 

from their sensory experiences. When these beliefs and experiences are repeated 

many times, they form into habits. These habits cause automatic perceptions and 

behaviour which is almost unconscious. Hence, it is obvious that the internal beliefs 

influence one’s behaviour very strongly (Vasantha Kandasamy et al. 2004; Li, D et al. 

2019). 

 

2. DESCRIPTION OF THE PROBLEM 

The internal design of belief systems is expected to range from the most general 

beliefs to the most specific. The most general, fundamental and deep-seated beliefs 

are referred to as “primary beliefs”. They are largely the product of childhood 

socialization and, thus, are subconscious, strongly held and highly resistant to change, 

“akin to a religious conversion” (Sabatier and Jenkins-Smith 1994; Little, E. E, 

Legare, C. H, & Carver, L. J. 2019). Most specific and accessible are “secondary 

beliefs” – necessary to execute the identity or personality. These are combinations of 

some of the primary beliefs and are required to justify the validity of primary beliefs. 

Unlike primary beliefs, secondary beliefs are more conscious and can change over 

time; but such change requires intense thought and awareness (Peter Shepherd, 2016; 

Muenks, K, Wigfield, A, & Eccles, J. S. (2018). The primary and secondary beliefs 

affect the mindset and behaviour of the children in many ways with varied degrees. In 

this paper we make an attempt to study the hidden relationship in the belief-behaviour 

structure. 

 

2.1. Primary Beliefs of Children 

Primary beliefs are subliminal beliefs that actually influence an individual’s behaviour 

unconsciously. Primary belief structure starts to build even from the point of 

conception in mother’s womb. During adulthood the primary beliefs remain largely 

unverbalised, but are repressed under secondary beliefs built up later on (Peter 

Shepherd, 2016; Moè, A. 2018). Some of the prevalent primary beliefs of children of 

age group 10-14 are collected from the core beliefs inventory.  

𝑃1:All are equal 

𝑃2:All are not equal 

𝑃3:I am a child of fate 

𝑃4:I am abandoned 

𝑃5:I am born for a reason 

𝑃6:I am insignificant 
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𝑃7:I am lovable 

𝑃8:I am safe 

𝑃9:I can get through it 

𝑃10:I can’t handle it 

𝑃11:I can’t trust my judgment 

𝑃12:I trust my judgment 

 

2.2. Secondary Beliefs of Children 

Secondary beliefs are conscious beliefs that impact a person’s behaviour. These 

beliefs are formed in the children from about 4 or 5 years of age and are therefore 

primarily verbal. Commonly, this belief configuration is a collection of biases, 

definitions, decisions, ethics, fictions, generalizations and ideas that are picked up 

along the way. Most of the secondary beliefs are combinations of two or more 

primary beliefs (Peter Shepherd, 2016; Jankvist, U. T. 2015).  

A list of secondary beliefs collected from personal interview with the children of age 

group 10-14 is given.  

𝑆1:I am alone and helpless 

𝑆2:I have a purpose and I am responsible for my life 

𝑆3:I am loved and I can relate well with others 

𝑆4:I am safe and I can survive 

𝑆5:I am superior/inferior to others 

𝑆6:Nothing is in control and nothing can be changed 

 

2.3. Types of behaviours 

Children are born to be social beings. Their interaction with supportive people, safe 

places and stimulating environment improves their cognitive development, mental 

health, personality, social understanding and world view. The capacity to interact with 

different people, interpret life situations and respond appropriately gives rise to new 

behaviours which are clearly the outward expression of the internal belief structure. 

Thus, the children develop a particular set of behaviours conformed to their beliefs. 

Children find it difficult to become aware of their thoughts and feelings and name 

them exactly (Noone, D. Ames et al. 2015; Ruffman. T. 2014; Sabato H. & Kogut T. 

2018). So, they often express “what they are going through inside” through their 

behaviours. All along their childhood, they struggle with issues related to behaviours 

as several of them are typical at certain age. 
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A list of various behaviours common among the children were collected with the help 

of their teachers.   

𝐵1:Adaptable and cooperative 

𝐵2:Difficult relationship 

𝐵3:Inattentive and uninterested 

𝐵4:Independent and confident 

𝐵5:Lonely 

𝐵6:Low self-esteem 

𝐵7:Motivated and ambitious 

𝐵8:Volunteering 

 

3.1. Formation of FRMs and ILFRMs 

Fuzzy Relational Maps (FRMs)  

An FRM is a map from the vertices of the domain space to that of the range space 

with causalities as edges. There is no inter relationships among the nodes of the 

domain space or the range space. Let 𝐷𝑖and 𝑅𝑗 denote the two nodes of FRM. Let 

𝑒𝑖𝑗  = {0 , ±1} be the edge weight, then the connection matrix is 𝐸 = (𝑒𝑖𝑗  ) 

(Vasantha Kandasamy, 2007). 

 

Linked Fuzzy Relational Maps (LFRMs)  

Two FRMs represented by a relational matrix, say 𝐸1of order 𝑚 𝑥 𝑛 and 𝐸2of order 

𝑛 𝑥 𝑡 can be linked to form a new relational matrix 𝐸 of order 𝑚 𝑥 𝑡. There may not 

be a direct relationship between the domain space of relational matrix 𝐸1 and the 

range space of 𝐸2 but certainly the hidden pattern could be found out in the Linked 

FRMs (Pathinathan.T et al, 2006). 

 

3.2. Method of finding the hidden pattern  

The method of finding the hidden pattern in ILFRM was introduced by Pathinathan. T 

et al. Let 𝑅1, 𝑅2, … , 𝑅𝑚 and 𝐷1, 𝐷2, … , 𝐷𝑛 be the nodes of the range and domain 

spaces respectively of an FRM. Let E be the connection matrix with feedback. Let us 

proceed to determine the hidden pattern (Pathinathan.T et al, 2006). 

 

Step 1: A particular attribute, say, 𝑃1 is kept in ON state and all other components are 

kept in OFF state. The state vector 𝐶1 is caused to go through the connection matrix 𝐸 

and 𝐸𝑇. To convert this to signal function, choose the positive values to ON state and 

other values to OFF state with 1 and 0 respectively.  



18 M. Mary Mejrullo Merlin, S. Arokiamary 

Step 2: Let 𝐶1 ∘ 𝐸𝑇 = 𝐶1
′ . To get the signal function each component of 𝐶1

′  vector is 

caused to go through 𝐸 repeatedly for each positive entry 1.  

 

Step 3: The vector which contains the highest number of 1′𝑠 is chosen, that which 

causes maximum attributes to ON state and call it, say, 𝐶2. Supposing that there are 

two vectors with maximum number of 1′𝑠 are in ON state, we choose the first vector. 

We go on with the same procedure for 𝐶2 until a limit cycle/fixed point is obtained.  

The specific feature of this is process is to give due importance to each vector 

separately as one vector may induce one or more vectors into ON state. The limit 

cycle/fixed point gives the hidden pattern. The above procedure is repeated for 

another state vector where the next component is kept in ON state. The procedure is 

continued for all the vectors separately. The same hidden pattern of the state vectors 

may be found in many or in all cases. Inference form this hidden pattern highlights the 

causes. 

 

4. DESCRIPTION OF THE STUDY.  

From the Expert’s opinion, the Digraph is drawn and the connection matrices 

𝐸1(primary beliefs & secondary beliefs) and 𝐸2(secondary beliefs & behaviours) are 

framed. In LFRM the relation between the primary beliefs and behaviours are 

combined and the resultant connection matrix 𝐸 = (𝐸1 ∘  𝐸2)is obtained. 

 

5. FUZZY ANALYSIS OF THE PROBLEM USING LFRM MODEL.  

𝐸1 =

[
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
−1 0 1 1 −1 0

1 0 −1 −1 1 0

1 −1 0 0 0 1

1 −1 −1 0 0 0

0 1 0 1 0 0

1 0 −1 0 1 0

−1 0 1 1 −1 0

−1 0 0 1 0 0

1 1 0 1 0 −1

1 −1 0 0 0 1

0 −1 0 0 0 1

−1 1 1 0 0 −1]
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1: Fuzzy Relational Matrix 𝐸1of Expert’s Opinion: 
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𝐸2 =

[
 
 
 
 
 
 
 
−1 1 1 −1 1 1 −1 −1

0 0 0 1 0 −1 1 1

1 −1 0 0 −1 −1 1 0

1 0 0 1 0 0 0 0

−1 1 0 −1 1 1 0 0

−1 0 1 0 0 1 −1 0 ]
 
 
 
 
 
 
 

 

 

Figure 2: Fuzzy Relational Matrix𝐸2 of Expert’s Opinion: 

 

𝐸 = (𝐸1 ∘  𝐸2) =

[
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 0 0 1 0 0 1 1

0 1 1 0 1 1 0 0

0 1 1 0 1 1 0 0

0 1 1 0 1 1 0 0

1 0 0 1 0 0 1 1

0 1 1 0 1 1 0 0

1 0 0 1 0 0 1 1

1 0 0 1 0 0 1 1

1 1 0 1 1 0 1 0

0 1 1 0 1 1 0 0

0 0 1 0 0 1 0 0

1 0 0 1 0 0 1 1]
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 3: Connection matrix E obtained by combining 𝐸1and 𝐸2: 

 

5.1. Steps for finding the hidden pattern 

Let 𝑪𝟏 = (1 0 0 0 0 0 0 0 0 0 0 0) 

𝐶1 ∘  𝑬   ↪  (1 0 0 1 0 0 1 1) 

 (1 0 0 1 0 0 1 1) 𝑬𝑻   ↪ (1 0 0 0 1 0 1 1 1 0 0 1) 

 

𝐶1
′ = (1 0 0 0 1 0 1 1 1 0 0 1) 

𝐶1
(1)

= (1 0 0 0 0 0 0 0 0 0 0 0) 
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𝐶1
(5)

= (0 0 0 0 1 0 0 0 0 0 0 0) 

𝐶1
(7)

= (0 0 0 0 0 0 1 0 0 0 0 0) 

𝐶1
(8)

= (0 0 0 0 0 0 0 1 0 0 0 0) 

𝐶1
(9)

= (0 0 0 0 0 0 0 0 1 0 0 0) 

𝐶1
(12)

= (0 0 0 0 0 0 0 0 0 0 0 1) 

 

𝐶1
(1)

𝑬 ↪ (1 0 0 1 0 0 1 1) 

(1 0 0 1 0 0 1 1) 𝑬𝑻     ↪    (1 0 0 0 1 0 1 1 1 0 0 1) 

 

𝐶1
(5)

𝑬 ↪ (1 0 0 1 0 0 1 1) 

(1 0 0 1 0 0 1 1) 𝑬𝑻             ↪  (1 0 0 0 1 0 1 1 1 0 0 1) 

𝐶1
(7)

𝑬 ↪ (1 0 0 1 0 0 1 1) 

(1 0 0 1 0 0 1 1) 𝑬𝑻                ↪  (1 0 0 0 1 0 1 1 1 0 0 1) 

 

𝐶1
(8)

𝑬 ↪ (1 0 0 1 0 0 1 1) 

(1 0 0 1 0 0 1 1) 𝑬𝑻                ↪  (1 0 0 0 1 0 1 1 1 0 0 1) 

 

𝐶1
(9)

𝑬 ↪ (1 1 0 1 1 0 1 0) 

(1 0 0 1 0 0 1 1) 𝑬𝑻       ↪  (1 1 1 1 1 1 1 1 1 1 0 1) = 𝑪𝟐 

 

𝐶1
(12)

𝑬 ↪ (1 0 0 1 0 0 1 1) 

(1 0 0 1 0 0 1 1) 𝑬𝑻               ↪  (1 0 0 0 1 0 1 1 1 0 0 1) 

  

𝐶2 = (1 1 1 1 1 1 1 1 1 1 0 1) 

𝐶2 𝑬   ↪  (1 1 1 1 1 1 1 1) 

(1 1 1 1 1 1 1 1) 𝑬𝑻     ↪  (1 1 1 1 1 1 1 1 1 1 1 1) 

𝐶3 = (1 1 1 1 1 1 1 1 1 1 0 1) = 𝐶2 

Fixed point:(1 1 0 1 1 0 1 0), (1 1 1 1 1 1 1 1 1 1 0 1) 
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Table 1: Triggering pattern for the different input vectors: 

Step Attribute ON Triggering pattern 

1 𝑷𝟏 𝑷𝟏 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

2 𝑷𝟐 𝑷𝟐 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

3 𝑷𝟑 𝑷𝟑 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

4 𝑷𝟒 𝑷𝟒 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

5 𝑷𝟓 𝑷𝟓 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

6 𝑷𝟔 𝑷𝟔 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

7 𝑷𝟕 𝑷𝟕 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

8 𝑷𝟖 𝑷𝟖 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

9 𝑷𝟗 𝑷𝟗 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

10 𝑷𝟏𝟎 𝑷𝟏𝟎 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

11 𝑷𝟏𝟏 𝑷𝟏𝟏 ⟹ 𝑷𝟐 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

12 𝑷𝟏𝟐 𝑷𝟏𝟐 ⟹ 𝑷𝟗 ⟹ 𝑷𝟗 

 

 

Figure 4: Induced path on a merged graph: 
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5.2. Results and discussions.  

The causal relationship between the primary beliefs and behaviours exists accordingly 

as the beliefs are positive or negative. Obviously, the presence of positive beliefs and 

the absence of negative beliefs influence positive behaviours. Among the positive 

primary beliefs, 𝑃9 (I can get through life) is the factor which plays the major role in 

building desirable behaviours. The limit point corresponding to  

𝑃9  (1 1 0 1 1 0 1 0),  (1 1 1 1 1 1 1 1 1 1 0 1) highlights 

the factors 𝐵1, 𝐵2, 𝐵4, 𝐵5, 𝐵7and all the primary beliefs except 𝑃11. The presence of all 

the positive primary beliefs and the absence of five out of the six negative beliefs 

seem to impact the positive behaviours taken. This suggests that the presence positive 

beliefs dominate the negative core beliefs and thus display positive behaviours in 

children. 

From the study we infer that the children of age group 10-14 are very much 

motivated, ambitious and have big dreams for life. At the same time many of them 

also go through some struggle in identifying true friendship as they move from the 

phase of childhood to teenage (Reitan, T & Stenberg, S.-Å. 2018). From the triggering 

pattern it can be observed that the ‘one belief’ that turns on all the good behaviours 

taken here is 𝑃9 (I can get through life). Above all the positive beliefs, the strong 

attitude that one can get through against all difficulties, life conditions and 

environment is the most influencing. For, this belief will help the children get 

grounded in the reality and eventually take them to higher places in life. Angela 

Duckworth calls this belief ‘grit’ and Carol Dweck as ‘growth mindset’. If there is a 

way to implant this belief in a child, then it seems nothing can stop them from 

achieving greater success ( Dweck, C.S. 2006).  

 

6. CONCLUSION.  

Social and emotional development in the early formative years lay the foundation for 

later mental health and wellbeing in human beings. Helping the children to develop an 

understanding of acceptable behaviours and manage their own behaviour are 

important aspects of a child’s personality development. Guiding behaviour in young 

children is about helping them understand the beliefs beneath their behaviour and 

adapt new beliefs that their behaviours can be modified easily. All the children 

respond positively to caring and compassionate guidance of a trusting relationship. 

Therefore, we need to find new ways and means to help the children get clarity over 

their personal beliefs and adapt strategies to bring in desirable behaviour s in the early 

years. 

Primary beliefs are formed very early in children and get buried in their unconscious 

mind. Most of the times, they are not aware of these beliefs and unable to verbalise 

them. These unconscious beliefs have certainly a bearing on their behaviour which in 

turn affects their personal life, peace, happiness, social behaviour and academic 

performance. The unconsciousness of certain beliefs will likely prevent them from 
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discovering the reasons behind behaviour s which might not be effective and/or 

healthy. Therefore, it is very important to transform primary beliefs to secondary 

beliefs because many attributions of behaviours are always unconscious. In order to 

reflect on and to modify one’s beliefs, an individual should spend time trying to 

express their unconscious/primary/implicit beliefs to themselves and to the people 

around them. Some ways to create beliefs awareness in students are:  

1. Adults (teachers, parents, parents-image) should become very compassionate 

towards children and their behaviours, for children cannot be held totally 

responsible for their behaviours 

2. Tuning in, listening and watching closely can help adults to understand what 

might give rise to a child's behaviour. 

3. Children acquire most of their beliefs passively from the life experiences of 

adults during their childhood. Hence it is the responsibility of adults as to how 

they conduct themselves in front of the children.  

4. When children indulge in something unacceptable, instead of reacting towards 

them or punishing them, adults need to take some time to sit with them and have 

a dialogue in order to help them clarify their beliefs.  

5. Children should be trained to analyse their beliefs and validate them by writing 

journals, completing belief questionnaire, etc. Once they identify the beliefs and 

understand their behaviour, it becomes easy to transform their behaviours for 

better.  

6. Children should be exposed to different cultures, environment and situation so 

that they will be able to identify, contrast and evaluate their own beliefs.  Thus, 

they can include new beliefs and weed out the unhealthy beliefs. 

7. Personality development is as significant as academic excellence. The schools 

should give equal importance to other spheres of individual development besides 

academic performance as students spend most of their waking hours in the 

school.  

8. A student counselor who maintains a record of students’ progress in identifying 

and modifying their beliefs until they become teens will be very helpful.  

9. Teachers and parents must have constant interaction that they are updated with 

the beliefs of children under their care and be able to help each child according to 

their need and progress in life. 
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