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ABSTRACT

Adversity quotient used in measuring a person's ability to respond to difficulty. Sub dimensions of adversity quotient
consist of control, ownership, reach and endurance. This study aims to validate the instrument of adversity quotient for
Postgraduate students by using the Rasch modelling approach that is believed to have advantages over classical test
theory. This study used survey method. The data was obtained from 500 Postgraduate students. The data was analyzed
by the Rasch model and assisted by Winstep software Version 3.73. The results of the study showed the instrument
reliability index (a = 0.82), with respondent reliability (a = 0.79), and item reliability (a = 0.99). This instrument can
show 30.8% of the respondents' variance, which means it can be a guarantee of the construct validity of the instrument
(item) as expected, so that it can describe the quotient of Postgraduate students in a good, accurate, and accountable
manner and can be used for assessment, as well as research.
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1. INTRODUCTION

Research on the Adversity Quotient specifically in the
context of education has not been done much. Moreover,
the challenges faced by students today are getting
tougher, which results in many students experiencing
failures in the lecture process, achieving grades that do
not match expectations, being tired and bored with
campus routines, and not being ready to experience
feelings of disappointment, sadness, anger, shame, fear,
despair, meaninglessness, low self-esteem, and other
negative feelings [1].

Research on adversity quotient (AQ) can be
categorized into three clusters, the first cluster is from
1997 to 2003, the second cluster is from 2004 to 2010 and
the third cluster is from 2011 to the present. The subject
of the adversity quotient (AQ) research in each cluster is
different, in the first year the research subjects were
mostly  school principals, university community
members, leaders, junior high school students. The
second-year are undergraduate students, high school
students, school principals, drug addicts, junior high
school students, traders, vocational students, employees,
elementary school teachers, leaders. The third-year is

blind students, middle school students, principal of
special needs students, disabled students, autism
spectrum [2], elementary students, leaders, school
administrators, young mothers, nurses, special needs
teachers. From all of the research subjects, no one has
examined the subject of Postgraduate students, whereas
they have many roles, the more roles they have, the more
challenges and difficulties they get, especially in the
process of completing their studies. Postgraduate
students are mature in age and maturity can manage
themselves in doing all positive activities, but due to a lot
of busyness, their burden is getting heavier, because they
have multiple roles, namely not only studying, working,
playing games (entertainment) and taking care of the
family. Therefore, lecturers should understand various
student problems by having management competence in
the form of knowledge and skills [3], Emergency Action
Plan [4], Emotion Teaching Rating Scale (EMOTERS)
[5], preparation, equipment, and environment, teaching
and competition, evaluation,  supervision, and
responsiveness in responding to emergencies [6]

The instrument in measuring adversity quotient
usually uses existing instruments at learning peak.com
but the situation is not experienced by the person.
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Whereas someone's problem is a real situation that is
considered difficult to understand by others so that the
difficulties for each person is different. So that measuring
adversity quotient uses someone imagined situation is not
appropriate. Based on the overall previous research, no
one has examined adversity quotient towards
Postgraduate students. Therefore, researchers made
innovations to measure one's adversity quotient in
Postgraduate students with more real questions that
experienced by Postgraduate students.

The presence of adversity quotient measurement is to
learn how to convert every difficulty into convenience to
cause a positive side to someone in responding to every
difficulty they experience [7], A person's problem is a
real situation that is considered difficult to understand,
moreover, the difficulties experienced by each person are
different, so if measuring one's adversity quotient uses
the imagined situation then it is not appropriate.
Therefore, measuring adversity quotient using the Rasch
model is considered appropriate, as the study of [8,9].
Measuring using the Rasch model is effective for future
researchers, academics, and practitioners in all fields of
education and higher education [10]. The Rasch model
can create better and more accurate measurement
instruments [11], assessment credible [12]. Therefore,
researchers are interested in studying this study.

2. METHODS

This study aims to validate the adversity quotient
instrument of postgraduate students based on the Stoltz
scale using the Rasch modelling approach.

Participants in this study were all Postgraduate
students of the University of Indonesia Education (UPI),
as many as 1,169. The number of research samples was
500 graduate students who were randomly selected from
33 majors.

The data analysis used the Rasch model and was
assisted with Winstep software Version 3.73 developed
by [13].

Participants in this study referred to equal odds of
50/50 with a fault tolerance of 6%, so participants in this
study had a minimum of 300-500 people according to the
participant size chart [14]. This study uses quota
sampling concerning Postgraduate student
demographics.

Psychometric devices were used by researchers
include reliability at the instrument level (respondents
and items), the validity of respondents and items,
detection of bias on items, instrument uni-
dimensionality, and accuracy of the number of responses
used. A differential semantic scale that has seven points,
1-7, is arranged in a continuum line where a very positive
answer is located at the right end and the negative is at
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the left end. This is specifically on positive items. If there
are negative items, then vice versa.

3. FINDINGS

The analyzed data were taken from 500 participants
of the UPI Postgraduate student and it was included in the
Winstep 3.73 software in the Windows 10 operating
system. First, the relations are seen among dimensions.
Only four dimensions are used to calculate the adversity
quotient: control, ownership, reach, and endurance. The
relationships of the four dimensions are detailed in Table
1,

Table 1. Relationship of postgraduate student
adversity quotient with its dimensions

Correlations

A C 0

The results of the four dimensions of adversity
quotient with its dimensions according to Table 1. It
shows that the endurance dimension has the highest
correlation and the lowest Reach among the other three
dimensions. The researchers compiled an adversity
quotient instrument based on the difficulties of
Postgraduate students in terms of personality, social, and
learning difficulties.

Regarding the table above, the Theory of Planned
Behavior explains that a person can act based on his
intentions or intentions only if he has control of his
behavior [15]. This theory not only emphasizes the
rationality of human behavior but also on the belief that
the target behavior is under the control of the individual's
consciousness. A behavior depends not only on one's
intentions but also on other factors that are not under the
control of the individual, for example, the availability of
resources and opportunities to display the behavior [16].

3.1. Reliability of the Instrument

The results of the instrument reliability analysis
conducted with Winstep obtained information that the
amount of data provided by 500 participants with 50
items of adversity quotient, the instruments were 24,992
data. The Chi-square value was 84595.42 with a degree
of freedom (d.f) of 24438 (p = 0,000 and p 0.01). This
shows that overall, the measurements made are very good
and the results are significant. The results of this analysis
contain two outputs, namely the output of the respondent
(person) and the output of the item. The respondent table
explains, in general, whether or not the respondent is
used. Likewise, the item in the table explains whether, in
general, the items used in the instrument can be fitted or
not. Referring to Ta2 below, the average measured value
obtained from the Person table is 11.68 (1> 0.00). This
shows that in general, respondents have high adversity
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quotient scores, in the sense that respondents tend to
approve items that measure indicators of adversity
quotient. A logit value of 11.68 also indicates that
respondents have a large diversity in the measured
constructs. This happens because respondents come from
different demographic settings, namely gender, age,
regional origin, university origin, majors, tuition
payment status, employment status, and marital status.
Detailed, reliable information is in the table. 2 of the
following,

Table 2. Instrument reliability

Logit . - Alpha
Separation  Reliability
Average Cronbach
Person 0,24 1,94 0,79 0,82
Item 0,00 n12 0,99

Note: The data in the table above is taken from the
summary statistics of 500 measured people and a
summary of 50 measured items.

Cronbach's alpha value (KR-20), which measures the
interaction between respondents and items, shows good
results, namely o = 0.82. The reliability, value for the
respondents obtained based on Table 3 above is 0.82.
This shows the suitability between respondents and the
instruments used. Besides, the reliability value of items
is 0.99, which indicates that the instrument has very good
reliability (o> 0.94) [11] Based on the evaluation of the
psychometric property, the actual data obtained is per the
conditions of the Rasch model, so that further analysis
can be applied.

3.2. Validity of Respondents and Items

There are efforts to examine respondents and items that
are not appropriate (outliers or misfits) [11]. | suggest
three criteria:

1. The received Outfit Mean Square (MNSQ) values
are 0.5 MNSQ 1.5.

Table 3. Instrument unidimensional test results
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2. The Outfit Z-Standard (ZSTD) received is:-2.0
<ZSTD <+2.0.

3. The value of Point Measure Correlation (PT Mean
Corr) received is: 0.4 <PT Measure Corr <0.85.

The results of the Fit/Misfit Test respondents addressed
37, or 7.25%, of the participants who had inconsistent
answers. In the context of analysis with inferential
statistics, it is recommended that misfit respondents be
eliminated. For the fit/misfit item analysis, three criteria
as previously stated were used. However, the criteria for
item elimination are based on the results of the analysis
which are convinced that the items are not consistent,
namely two of the three criteria above, one of which is a
negative Point Measure Correlation value. The average
logit value of the item is 0.0. This shows that, overall, the
instrument can measure what it is the objective of
measuring. The mean value of the 0.0 logit item is a
random value that is set to express the possibility of 50:50
as an equivalent measure between the level of
respondent's ability and item difficulty [17]. The item of
Fit / Misfit Test Results addresses item No. 29 Outfit
MNSQ = 1.75 (> 1.5) and ZSTD = 9.9 (> 2.0) and PT
Measure Correlation = -0.07 (<0.4). However, for this
item, it is still recommended that editorial improvements
can be made.

3.3. Instrument Unidimensionality

In this case, it is a construct of fundamentalism in the
individual. The Rasch model analysis uses Principal
Component Analysis of residuals, which measures the
extent to which the diversity of instruments, measures
what should be measured [17].

Based on Table 3 above, it can be seen that the raw
variance measurement results are 30.8%. The value is not
much different when compared to the expected value of
31.9%. The unidimensional limit in the Rasch model of
40% was also met [17]. Another thing that is also
supported is that the variances that cannot be explained

by the

‘ Empirical Modeled

Total raw variance in observations = 7223 100.0% 100.0%
Raw variance explained by measures = 222.3 30.8% 31.9%
Raw variance explained by persons = 24.7 3.4% 3.5%
Raw variance explained by items = 197.6 27.4% 28.4%
Raw unexplained variance (total) = 500.0 69.2% 100.0% 68.1%
Unexplained variance in 1st contrast = 484 6.7% 9.7%
Unexplained variance in 2nd contrast = 357 4.9% 7.1%
Unexplained variance in 3rd contrast = 25.6 3.5% 5.1%
Unexplained variance in 4th contrast = 217 3.0% 43%
Unexplained variance in 5th contrast = 19.3 2.7% 3.9%
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instrument are all below 10%. This shows that the level
of independence of the items in the instrument is included
in either category.

3.4. Validity of a Ranking Scale

Ranking scale validity is a test conducted to verify
whether the choice of ranking used is confusing for
respondents or not. The analysis of the Rasch model
provides a verification process for the ranking
assumptions given in the instrument. In this instrument,
7 alternative answers are given. The answers move from
one to seven, one representing at least the individual self
and increasing to seven at best describing the individual.
As can be seen in Figure 1.

CATEGORY OBSERVE OBSVD SAMPLE[INFIT OUTFIT|| ANDRICH |CATEGORY]|

LABEL 3CORE COUNT %| AVRGE EXPECT| MN3Q MNSQ|THRESHOLD| MEASURE|
L 1 2127 9 -16 -22 1.14 1.28] NONE I(-1.76) 1
L2 2 2011 8 -09 -10 1.03 1.04] -10 | -792
L3 3 2584 10] 02 03 | 94 92| -29 -35|3
L4 4 3019 12) 12 16 | 91 83| -06 -04|4
L3 5 4466 18 25 28 | 95 88| -17 28|5
Le 6 552122 39 39 | 97 97| .13 | 7916
Lz 7 5264 21] 54 50 | 99 1.02] .50 i€ 1977
MISSING 8 0] 07 | I I

Figure 1 The validity of the ranking scale

In Figure 1, it can be seen that the average observation
starts from logit-0.16 for option 1 and increases to logit
0.54 for choice 7. Increasing the value of the logit shows
consistent results. This shows that the ranking scale 1-7
can be said not to be confused for respondents and is an
appropriate scaling range of this instrument. Another
recommended measure is the Andrich Threshold, which
tests whether the political values used are correct or not.
The Andrich Threshold value that moves from NONE to
negative and leads to positive sequentially shows that the
five options given are valid for respondents. This
corresponds to the minimum and maximum range, which
is between 1.40 to 5.0.

4. RESULTS AND DISCUSSION

The results of the evaluation of this research
instrument showed the value of alpha Cronbach
reliability (KR-20) of 0.82 and item reliability of 0.99
provided empirical support for the quality of adversity
quotient measurement. However, information was also
obtained related to items that should be eliminated. It was
item 21. This item was deemed inappropriate because it
contained a bias that is "my IP is low because the lecturer
is favoritism towards colleagues™. Whereas based on the
fit/misfit item test, the editorial improvement
recommendations also apply to item 21. The map
variable also shows that the value of adversity quotient
shows an even distribution, both by gender and other
demographics, so that the ability of Postgraduate students
to solve problems encountered during college can be
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measured by this instrument. This can be used as an
indicator of the development of the adversity quotient in
UPI. Postgraduate students are influenced by a variety of
complex variables. The instrument unidimensionality test
results showed that the measurements made were able to
explain 30.8% of the variance of respondents. It
functioned as a unidimensional measure with good
internal consistency reliability [18]. This can be a
guarantee that the validity of the instrument extracts is as
expected.

The findings and results of the research above are in
line with previous studies that the adversity quotient
(AQ) instrument from Stoltz is widely used by
researchers from all over the world.

The number of completed studies was 40 from 2000
to 2016 and there are 34 ongoing studies. Some
researchers are on the web and others are [19-42], these
researchers were only fixated on the concept of validation
explained by Stoltz on their website or they just use
validity using the SPSS application, no one had used the
Rasch model application. While the Rasch model can see
the interaction of respondents and items at the same time.
Therefore, validity needs to be developed using the Rasch
model [43]. For example, the Rasch model developed by
Andrich is used for political data based on two basic
theorems, namely the level of ability/agreement of
individuals and the level of difficulty of items to be
approved [17]. Likewise, the results of research by [44],
that showed the items’ difficulty level was generally
moderate and suitable for the scale’s intended
populations and purposes when using the Rasch model.
The Rasch model can provide better measurement
properties even though it is based on demographic factors
[45].

The Rasch model is one of the modern test theory
methods that assesses the extent to which rigorous
measurement is achieved [46]. In the Rasch model, in the
process of analysis, raw data cannot be directly analyzed,
but must first be converted into odds ratios to convert
logarithms into logit units that can manifest the
probability of respondents to respond to an item.
Reference [11] mention that the Rasch model can be used
as a method of returning data according to its initial
conditions naturally. This natural condition refers to the
basic characteristics of quantitative data, which is
ongoing. Through the Rasch model, the ordinal response
can be transformed into interval data which has a higher
level of accuracy by referring to the principle of
probability. Reference [47] emphasizes five important
parts in the analysis using the Rasch model, namely
calibration and item estimation ability, interaction map
between items and respondents, item/respondent
fit/misfit, item and instrument information functions, and
item curve characteristics in the model parameterized.

Other studies [48-49] stated the same findings as to
the results of this study, that analysis using the Rasch

218



ATLANTIS

PRESS

model measurement has shown that 54 items meet the
criteria of item fit, unidimensionality, and reliability
index. It has shown a valid item match index. The
analysis shows the strength of psychometric properties
which include aspects of validity and reliability. This
finding also has implications for theory, with empirical
evidence related to student and youth profiles.

Based on the overall previous research, no one has
examined the adversity quotient towards Postgraduate
students. Therefore, researchers made innovations to
measure one's adversity quotient in Postgraduate students
with more real questions than experienced by
Postgraduate students

5. CONCLUSION

The results of the analysis from the developed
instrument data can be used as empirical support for
measuring instruments of adversity quotient based on
good psychometric guarantees, as the results of the study
show the instrument reliability index (a = 0.82), with
respondent reliability (a = 0.79), and item reliability (a =
0.99). This instrument can show 30.8% of the
respondents' variance, which means it can be a guarantee
of the construct validity of the instrument (item) as
expected, so that it can describe the quotient of
Postgraduate students in a good, accurate, and
accountable manner and can be used for assessment, as
well as research.

Notwithstanding the positive result above, there is a
limitation in this study that is should be noted, namely,
the issues of culture and diversity are not addressed in the
current framework of adversity question. Future research
should include a more comprehensive evaluation of the
scale.
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