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Abstract
Objective: This research aims to study the relationship between Adversity Quotient (AQ) with dominant intelligence 
quotients such as IQ, EQ, and SQ in the National Education Philosophy (NEP) among students in polytechnics. Methods/
Analysis: The research used survey with four sets of questionnaires to measure all types of intelligences. A total of 1,845 
respondents involving five polytechnics were selected according to zone by using the proportionate clustered multistage 
stratified sampling technique. Findings: The study shows a moderate positive correlation of AQ relationship with EQ (r = 
0.519, p = .000, N = 1845) and AQ with SQ (r = 0.485, p = .000, N = 1845). In addition, there is a very weak positive correlation 
(r = 0.019, p = .408, n = 1845) between AQ with IQ of polytechnic students in Malaysia. The follow ups are necessary to 
strengthen AQ with EQ and SQ through suitable program of self-development. Application/Improvement: This paper 
makes a significant contribution to correlating intelligences with the interval data using Rasch model. It also shows the 
effort to explore the potential of AQ in empowering students with other types of intelligences for polytechnic students in 
Malaysia. It gives a great recommendation where AQ can be a strong predictor to enhance EQ and SQ in increasing students’ 
performance.

1. Introduction
Education is a balanced process to develop an individual’s 
potential from the aspects of physical, emotional, spiri-
tual, intellectual and social. Education allows human to 
completely develop personality, emotional, spiritual and 
physical potentials1. Basically, education nowadays is the 
best protection to face competition among graduates. It is 
becoming very competitive to fight for employment. Rapid 
technological advances and challenges of current issues 
require vocational and technical education to train man-
power to become more competent, innovative, resilient, 
competitive and able to adapt themselves with different 
situations in industries and employments. Technical and 
Vocational Education (TVE) is directly responsible for 

the development of quality manpower that can compete 
globally. Currently available TVE curriculum is more 
focused only on producing highly skilled manpower2. It 
is now time for the country to implement another impor-
tant quotient in NEP, which is AQ. It enables students 
to become more resilient towards the challenges. A sig-
nificant similarity proves the needs to relate AQ with IQ 
(mental and cognitive), AQ with EQ (emotion and feel-
ings) and AQ with SQ (spiritual) in line with a previous 
study who suggested that the relationship of AQ with IQ, 
EQ and SQ should be further studied3. Adversity is often 
associated with the misery or problem faced by some-
one. There are two types of adversity. One of them is the 
inner adversity, which includes lack of confidence, fear, 
anxiety, depression, loneliness, health problems, insom-
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nia, uncertainties and others. Another type of adversity is 
the outer adversity, which involves external factors such 
as economic problems, failure in examination; computer 
broke down, scratched cars, natural disasters and others. 
However, this type of adversity gives a negative impact or 
is expected to give a negative impact towards something 
that needs to be given attention to4,5. Adversity dilemma 
emerges as the challenges are getting worse, hence, more 
people could not face and overcome the challenges. This 
issue is very worrying as it is related with the attitude of 
giving up and despair for an individual in facing much 
worse challenges6.

In the context of vocational and technical education 
especially the polytechnic, one of the main education agen-
das of Malaysia is Polytechnic Transformation Agenda 
that was launched on 25th February 2010. It is designed for 
the implementation throughout 2009 until 2020, which is 
intended to contribute in increasing the number of highly 
skilled manpower. This transformation is a huge chal-
lenge for students due to changes in educational system 
will surely require those involved in the vocational and 
educational education process to work together in ensur-
ing the success of this transformation7. More particularly, 
the adversity among students also consists of both inner 
and outer aspects4. For example, a previous study on 
students’ adversity in seven polytechnics had identified 
various adversities, such as inner adversity (fear of failure 
in examination, anxious for examination, low self-esteem 
and fear of unemployment), as well as outer adversity 
(textbooks are hard to understand, in need of money to 
further study and uncomfortable living environment)8. 
Hence, students’ misery on these challenges should be 
addressed by understanding AQ.

2. Adversity Quotient (AQ)
Terminologically, AQ means the ability or capability of an 
individual to put up a struggle in facing and overcom-
ing adversities, problems or difficulties and also changed 
them into an opportunity for greater achievement6. 
AQ is a new paradigm that is very useful when there is 
adversity that appears in all walks of life9. AQ variable is 
also relatively new among the majority of individuals10. 
One’s ability to face adversities in their life and change 
the adversities into an opportunity to create success is 
known as AQ6. The idea of AQ is produced as there has 
a question on why two individuals with similar IQ and 

EQ, but handle life’s adversities differently. Operationally, 
AQ is measured using four constructs, which are Control, 
Ownership, Reach and Endurance. AQ is able to predict 
success. The definition of AQ can be categorized into 
three, which are: (i) the conceptual framework to increase 
all facets of success; (ii) the measure of how one responds 
to adversity; and (iii) a network of scientific tools based 
on knowledge to improve one’s response towards adver-
sity6. In the educational perspective, AQ is the ability that 
is needed to keep fighting when students face difficulty 
in achieving their performance. Basically, AQ can predict 
resilience and persistence of a person and can be used to 
enhance the effectiveness of teams, relationships, families, 
communities, cultures, societies and organizations9.

3. Integration of Philosophy with 
AQ
In reality, most individuals suffer from misery that can 
be categorized into four parts, which are physical, emo-
tional, mental and spiritual4. This concept of adversity 
and misery is in parallel with NEP, which is the aspect 
of Physical Quotient (PQ), Emotional Quotient (EQ), 
Spiritual Quotient (SQ) and Intellectual Quotient (IQ). 
The parallelism can explain how the adoption of AQ 
concept in the stream of NEP and TVE has the poten-
tial to overcome and recover from misery and adversity 
based on the adversity concept4. So far, AQ is placed 
separately with quotient in NEP and TVE. In an effort to 
integrate AQ with both streams of philosophy, hence the 
relationship between AQ with the main quotient of the 
both streams of philosophy of NEP and TVE should be 
studied. The integration of NEP with TVE is very impor-
tant to develop balanced and harmonic manpower in 
the aspects of physical, emotional, spiritual and intellec-
tual1. The adversity concept with four categories, which 
are mental, emotional, physical and spiritual adversi-
ties4, is in tandem with the enhancement of NEP, which 
is the aspects of PQ, EQ, SQ and IQ, or even for TVE, 
which are PQ, EQ, SQ, IQ and RQ. However, three types 
of quotients that are always been given attention to are 
EQ, SQ and IQ. The selection that focuses on three types 
of quotients is relevant as IQ, EQ, and SQ are quotients’ 
trio that cannot be separated from one’s life until they can 
be developed comprehensively and become balanced. 
Previous study also shows that IQ, EQ and SQ have a 
significant influence on graduates’ ethical attitude11. IQ, 
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EQ and SQ are also of individual’s potential that cannot 
be separated as the spiritual system cannot stand on its 
own. The role and growth of IQ, EQ and SQ in the educa-
tion world particularly have a very important meaning to 
develop individuals with good dignity either physically or 
psychologically in order to create a strong improvement 
of human quality12.

The integration of AQ with IQ, EQ and SQ has been 
implemented such as the existence of Quantum Quotient 
(QQ), which is a human quotient that can maximize the 
overall self-potential balanced, synergically and compre-
hensively, which cover IQ, EQ, AQ and SQ13. Similarly 
with the aspect of pedagogy in education, good pedagogy 
is about identifying and maximizing the cognitive poten-
tial of students (IQ), strengthening their management 
of emotions and interpersonal skills (EQ), developing 
their task persistence (AQ), and ultimately helping them 
develop their spiritual life (SQ) so that they fulfill their 
assignment in God’s kingdom14. This relationship shall 
give a huge and significant contribution in terms of the 
development of NEP towards building a more resilient 
workforce. 

4. Relationship of AQ, IQ, EQ and 
SQ
Previous study has proven that AQ is related with other 
aspects of quotient such as IQ, EQ and SQ. This effort is 
supported by the existence of interrelationship between 
quotients15. This relationship is important to prove the 
importance of AQ, which is equal with other aspects of 
quotient that must be given attention to strengthen the 
educational philosophy stream. Unfortunately, there is a 
lack of previous studies that focused on the relationship 
between AQ with other quotients. The study found a rela-
tionship between AQ and MQ based on year and types of 
program for students in Thailand16. According to the pre-
vious study, there was a positive relationship among AQ, 
EQ, MQ and students’ academic achievement in Pattani, 
Thailand17. The relationship between AQ and EQ with 
the personality of Chinese businessmen in Thailand and 
China. The results showed that AQ had a positive relation-
ship with EQ for both groups18. In Indonesia, a previous 
study showed a positive relationship on the learning 
based on SEIA – Q (consists of SQ, EQ, IQ and AQ) with 
multiple intelligences including verbal-linguistic, math-
ematical logic, kinesthetic, interpersonal, intrapersonal, 

visual space, naturalist and music19. Hence, there is a need 
to study the existence of the relationship among quotients 
to strengthen the position of AQ in the NEP and TVE 
streams particularly in the Malaysian context. As there 
is a huge potential for AQ to be correlated with other 
quotients, as well academic achievements as shown in 
previous studies through educational context, therefore, 
there is an urgent need to study the relationship between 
AQ with IQ, EQ, SQ and academic achievements in the 
context of polytechnic education in Malaysia, which is 
rarely discussed.

5. Rasch Model
Item Response Theory model (IRT) is tested in advance to 
find out their suitability or accuracy between the model 
and the data to be used. The IRT is based on a number of 
parameters (1, 2, and 3) to describe the Function Response 
Item (FRI)20.  Selection of the most appropriate model 
depends on the type of test questions and their score. One 
of the IRT model used in most psychological tests is the 
Rasch model or better known as One Parameter Logistic 
Model A (1-PLM). Rasch measurement model refers to 
one idea, principle, guideline, or technique that allows a 
measurement to be made on a latent nature. The intended 
measurement does not only refer to the percentage or the 
highest number of scores, but this model allows the cre-
ation of a scale measurement similar to the scientific scale 
measurement, which in turn allows the measurement of 
weight or height to be made. The Rasch model has been 
widely used in various fields, especially in the evaluation 
of education and the psychology of education, to measure 
the level of performance and cognitive assessment21.

This model arranges individuals based on abilities 
and items are sorted based on difficulty22. This model also 
helps to form a scale based on the set of items being stud-
ied and focuses on the item and individuals as compared 
to the test scores23.  Measurement process based Rasch 
model can overcome shortcomings, flaws, and defects in 
the use of raw scores as the ability and the item for the CTT 
framework analysis24. The Rasch model assumes that in 
every item there exists only a parameter of difficulty. It is 
also assumes that all items have the same discrimination 
index and is confident that students with low capabilities 
will not guess in order to get the correct answer for items 
that they do not know20. The Rasch model in this study 
only serves to transform the ordinal data to an interval 
type of data to suit parametric test that will be used.
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Based on the assumptions and measurement capa-
bilities of Classical Test Theory (CTT) on a rating scale, 
several limitations have been identified. One of it is a data 
rating scale such as Likert scale, which is an ordinal type 
of data. This scale is ranking and when ranking increases, 
so does the trait. However, we cannot assume that increase 
in rank shows a similar increase between one scale and 
the other scales. For example, for a five-point Likert scale 
in which the difference between the scales of agree and 
strongly agree is probably not the same as the difference 
between disagree and strongly disagree or disagree with 
neutral. Response from a survey based on theory is still 
a theory in nature or a continuum. Thus, “the difference 
in raw score between pairs of points does not necessar-
ily imply the same number of constructs being studied” 
25. Only the interval and ratio type of data can be used 
for the actual measurement or for parametric tests (that 
is, regression, Analysis Of Variance (ANOVA), and oth-
ers). Nonetheless, a rating scale such as the Likert scale 
for CTT analysis is often mistaken as an interval data and 
misused in parametric statistical procedures26.

The uneven build-up of measurement (intangible) can 
be overcome with Rasch model. If data from these ordinal 
type of response is placed in the scatter plot, it will create 
a sigmoid curve (S curve), where the curve does not have 
irregular intervals which is a precondition of a measure-
ment. Without irregular intervals, it would be impossible 
for us to predict a possibility. To overcome this problem, 
a linear regression is used to produce a straight line that 
gives the best fit to all points of response towards plot like 
equation (1). Further forecasts are done   by determining 
the crossover point of interpolation or extrapolation 21.

y mx c= +           (1)

However, to get the best fit line which is the difference 
between the actual point (y) and the forecast point (yi), 
there is an error (e) as in equation (2). By accepting the 
fact that there will always be errors in the forecast model, 
then the reliability on the deterministic model will be sig-
nificantly reduced. 

iy y e+ =           (2)

This can be resolved by turning it into a model of 
probability of forecast error y by incorporating forecast 
error in the formula of equation (3).

y mx c e= + +         (3)
Based on the philosophy of Rasch model, the data 

obtained must adhere to the principle or in other words 
the data must fit the model.  From Rasch perspective, 
there is no need to explain the data.  What is needed is 
to test whether the data allow measurement on a linear 
interval scale, especially in cumulative response pro-
cess. In short, the probability of success depends on the 
difference between the ability of an individual to the level 
of difficulty of an item. Rasch model combines algorithms 
that specify the expected probability of an item as i and 
individual capacity as n in the form of mathematical equa-
tion22. The mathematical formula for the model refers to 
equation (4).
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is the probability of individual n on item i giving correct 
response (x = 1); on individual capacity, Bn and level of 
difficulty of item, Di. The value of e is Euler's constant 
logarithmic number of 2.7183. This equation can be 
simplified by introducing the arithmetic sign of this pos-
sibility and summarises the entire formula as in equation 
(5).
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The value of x =1 will be reduced and will be called 
logits equation. Therefore, the probability likelihood of a 
success or In [P (θ)] = Bn - Di which means (the ability of 
an individual - the difficulty of an item) as in equation (6). 

( )ln n iB DqΡ = − 
 

        (6)

In the context of the study, the relationship is exam-
ined using correlation analysis, which is a measure of 
strength of the linear relationship between two variables 
(x and y) being studied, such as AQ and IQ, AQ and EQ, 
AQ and SQ. In order to determine the strength of the lin-
ear relationship between these two variables with more 
accurate findings, quantitative measurement through 
correlation coefficient of the product moment by Pearson 
will be used. Based on the measures of association, one of 
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the conditions for the use of inferential statistical analy-
sis is that both variables must have the measurement type 
of interval or ratio data.  However, this condition is not 
adhered to because the Likert scale measurement of AQ, 
EQ, and SQ are ordinal type of data. Thus, there is a need 
to transform the ordinal data into interval data through 
the logits by Rasch model other than to obtain a linear 
interval scale.

6. Methodology 

6.1 Demographic Profile
The study was successfully implemented with a rate of 
return exceeding 95%. A total of 1845 instruments were 
collected and entirely filled up by students out of 1892 
instruments that were distributed.  This rate of return 
is acceptable because it is more than 75%27.  The profile 
shows 456 (24.7%) samples dominated by the polytech-
nic from West Zone  as compared to Borneo Zone of 258 
(14.0%).  The number of samples is relatively balanced 
based on gender in which there are 994 male students 
(53.9%) and 851 females (46.1%). On the aspect of aca-
demic year, the first-year students dominated the sample 
around 619 (33.6%). The Department of General Studies 
(JKA) involves with 490 (26.6%) and Department of 
Commerce with 442 (24.0%) samples. Most of the respon-
dents are between 18 to 23 years old.

6.2 Sampling 
Sampling technique used is  the proportionate clustered 
multistage stratified sampling technique. The population 
of the study was 18,828. Clusters here means the sampling 
location of study, conducted according to five zones and 
that of the north, west, east, south, and Borneo. This study 
used the proportion of ten percent’s of the total popula-
tion of each department as proposed28,29.  It involves all 
polytechnic students from semesters two, three, five, 
and six. Three strata are used and those are the program 
of study (first stratum), year of study (second stratum), 
and gender (third stratum).  A total of five polytechnics 
according to five zones involved, namely West, North, 
East, South and Borneo zone.

6.3 Instrumentations
Four instruments are used in this study, namely the 
IKBAR instrument to test AQ with four constructs of 

(i) control;(ii) ownership;(iii) reach and (iv) endurance; 
EQ was measured by USMEQ-i with seven constructs of 
(i) emotional control; (ii) emotional maturity; (iii) emo-
tional conscientiousness; (iv) emotional awareness; (v) 
emotional commitment; (vi) emotional fortitude and (ix) 
emotional expression30, SQ was measured by Integrated 
Spiritual Intelligence Scale  (ISIS) with five constructs 
of (i) consciousness; (ii) grace; (iii) meaning; (iv) tran-
scendence and (v) truth31, and  the IQ was measured by 
Ravens Advanced Progressive Matrices  (RAPM) which 
just contained general intelligence32. The consideration of 
this research just covered the overall score and not cal-
culating score of the each constructs. The instruments 
for has undergone a pilot study to test the validity and its 
reliability such as IKBAR for AQ33,34, USMEQ-i for EQ35, 
RAPM for IQ and ISIS for SQ. IKBAR also evaluated by 
using nine professional experts and 28 lay experts for 
the purpose of content validity33.This study sets the mea-
surement of AQ, EQ, and SQ in the Likert scale while IQ 
is using the score marks. The ordinal data in the Likert 
scale is converted to the logits value to make it an interval 
value.  Consideration for skewness and kurtosis selec-
tion is done to test the normality on the justification of 
a large sample size of more than 20036. The results show 
that the data are scattered normally just like previous 
research setting through the skewness value36–38 and kur-
tosis37,38. Therefore, in consideration of the type of data, 
sample size, and normality, parametric analysis chosen is 
the Pearson product moment correlation.

7. Discussions
The first finding shows a moderate positive correlation (r = 
0.519, p = .000, N = 1845) between AQ and EQ intelligence 
of polytechnic students in Malaysia. This means that AQ 
scores are related to the respondents’ EQ score. Relation 
to construct AQ and those are of control, ownership, 
reach, and endurance with EQ are also refined. The find-
ings show a moderate correlation between the strength 
of EQ and control (r = 0.436, p = .000), EQ and owner-
ship (r = 0.409, p = .000), EQ and reach (r = 0.489, p = 
.000), and EQ with endurance (r = 0.439, p = .000). The 
second finding shows a moderate positive correlation (r 
= 0.485, p = .000, n = 1845) between AQ and SQ intel-
ligence of polytechnic students in Malaysia. This finding 
implies that AQ scores are related to the respondents’ SQ 
score. The results show a moderate correlation between 
SQ and control (r = 0.397,  p  = .000), SQ and owner-
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ship (r = 0.404, p = .000), SQ and reach (r = 0438, p = 
.000), and SQ with endurance (r = 0.412, p = .000). The 
third finding shows a very weak positive correlation (r = 
0.019, p = .408, n = 1845) between AQ and IQ of poly-
technic students in Malaysia. This finding means that the 
AQ score is not related to the respondents’ IQ scores. The 
results show a very weak correlation strength between IQ 
and control (r = 0.045, p = .055), IQ and ownership (r = 
0.004, p = .852), IQ and reach (r = 0.038, p = .101), and IQ 
with endurance (r = 0.011, p = .641). In conclusion, the 
study indicated the existence of a statistically significant 
relationship between AQ with EQ and SQ, but having no 
correlation with IQ. The previous study also shows that 
AQ had contributed only 0.9% (r = .098) changes in the 
variance of academic achievement score39. It means that 
AQ has not fully related or supported to the cognitive 
aspect of polytechnic students.

The findings obtained strengthen the recom-
mendations of past studies linking AQ with other 
intelligence3,14,40.  This means that there exists AQ with 
other intelligence such as EQ and SQ. The findings on the 
relationship between AQ and EQ supports past studies, 
such as the existence of a positive relationship between 
AQ with EQ17,18,41. Based on the original concept of AQ, 
the relationship of AQ with IQ and EQ has been dis-
cussed where IQ and EQ are not the only determinants 
of a person’s success but it is the AQ11. Yet, the findings 
of AQ and IQ do not indicate the existence of correlation 
in the context of this study and thus contrary to previ-
ous studies42. As for the relationship between AQ and SQ, 
the findings are supported by previous studies that there 
is a correlation between AQ and SQ in the conceptual 
development of human resources43. However, the results 
are different when the previous study showed a negative 
relationship between AQ and SQ44. Although the discus-
sion on the basic concepts of communication AQ involves 
only with IQ and EQ, this study contributes to the poten-
tial relevance of AQ with SQ. In fact, the contribution 
towards the NEP is also evident when AQ has a relation-
ship with two out of three intelligence quotients, namely 
EQ and SQ.

8. Conclusions
This paperwork contributed for two important fields 
which are for psychometric and intelligences part. One 
of the criteria for correlation analysis is the type of data 
must be interval. The Rasch model fully contributed in 

transforming ordinal data (from CTT) to interval data 
for the purpose of correlating AQ with other variables 
of intelligences. For intelligence, it was conceptually sug-
gested that AQ will be able to enhance quotients of IQ, EQ 
and SQ in producing a first class human capital, as well 
as ideal personality. The potential shown by AQ presents 
its ability to be equally important with other quotients. 
There is not much that has been explored for AQ in the 
education aspect in Malaysia. In a competitive era, tough 
challenges in education and career will require high and 
firm fighting spirit. Students’ resilience can be strength-
ening although they face with various challenges ahead 
especially for job performance and satisfaction. It is clear 
that NEP, which was introduced in 1988 with the effort 
to develop balanced and harmonic person in the aspects 
of intellectual, spiritual, emotional and physical, needs 
changes and flourishes on the aspect of highlighting AQ 
in the national education system. Now, after more than 
25 years, it is time for the education system to uncover 
and develop individual’s potential from the aspect of AQ. 
AQ has a high potential and should be given attention 
by educators and education policymakers, in develop-
ing effective programs in order to reduce the problems 
faced by the students. Specifically, the strengthening of 
AQ in IQ, EQ and SQ can realize one of the main national 
education agendas, which is Polytechnic Transformation 
Agenda towards year 2020 and develop highly skilled 
workers by 2015. The transformation requires high 
endurance from polytechnic students and certainly the 
adoption of NEP requires other quotients in the phi-
losophy streams. AQ is the most potential option as the 
anchor and catalyst towards more outstanding and lasting 
Polytechnic Transformation Agenda. Most importantly, 
the effort of developing AQ should be intensified and not 
just seen only as a type of quotient.
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