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ABSTRACT

Argumentative ability can be seen from the argumentation pattern that appears. This
pattern needs to be evaluated to look over the quality of the argumentation to make the
right problem-solving. This evaluation can be done by recognizing the components that
make up the argument. This study goals to describe students' argumentation abilities in
solving statistical problem based on Adversity Quotients (AQ). This qualitative descriptive
research elaborated 39 students taking a statistical methods course. Subjects were grouped
into three types of Adversity Quotient based on the ARP (Adversity Response Profile)
questionnaire results. Data were obtained using statistical problem tests and interviews.
The outcomes showed three levels of AQ found in students, namely Camper, Toward
Climber, and Climber. Camper-type students bring up the Claim-Data-Warrant pattern.
Students with AQ levels towards climbers tend to have the same pattern as the Camper
type. In comparison, students with the AQ Climber type have a Claim-Data-Warrants-
Backing pattern. Based on the outcomes of the study, it can see that students'
argumentation skills are determined by the Adversity Quotient level they have when solving
statistical problems. The discussions about how to improve the quality of argumentation
can be the subject of further research in the future
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INTRODUCTION
The development of education

always follows the changing times and
needs. The rapid growth and complexity
of today's problems require parallel
skills, known as 21%'-century skills (Kim
et al., 2019). The development of the
21st century has given rise to the skills
needed by students, namely
communication skills, collaboration,
complex thinking, and creativity (Soulé
& Warrick, 2015). 21%-century skills in
schools can be developed through
appropriate learning, namely student
centered learning. Several learnings that
can develop these skills include game-
based, project-based, problem-based,
and argument-based learning (Redhana,
2019). Argumentative ability is crucial
learning mathematics. This is because
one of the indicators that students
understand a mathematical concept is
that students can develop and evaluate
mathematical arguments and evidence
(NCTM, 2000). Argumentation
demonstrates the ability to express
reasons logically, accompanied by
adequate data and theoretical support
both in oral and written form (Soekisno,
2015). As  Toulmin explains,
argumentation involves a combination of
claims, data, warrants, rebuttals,
qualifications, and backing (Conner et
al., 2014).

Statistics is one of the materials in
mathematics that requires the integration
of argumentation skills in learning. This
is because learning statistics has the
following competencies: 1)
understanding the importance of data
and the basic concepts of statistics; (2)
collecting and describing data; (3)

interpreting; and (4) communication of
results (Chick & Pierce, 2012; Setiawan
& Sukoco, 2021). Statistics is also a
material taught from high school to
university. In the secondary school
curriculum in Indonesia, statistics are
integrated into mathematics, focusing on
the concepts of collecting, processing,
and interpreting observed data. At the
higher education level, statistics stands
alone, thus confirming that statistics has
an a vital role in life, which is not only
limited to theory but directly used in the
final project research.

The ability to  overcome
difficulties is one factor that influences a
person's way of thinking when solving
problems. This statement is based on the
results of research conducted by
(Khumairoh et al., 2020; Sukmaningrum
& Kurniasari, 2022), which found that
the ability to overcome difficulties can
affect a person's reasoning process.
Various factors influence students'
argumentative abilities in dealing with
problems. However, according to
(Stoltz, 2000)there is one factor that has
a major influence on a person's success,
namely intelligence in overcoming
issues which are known as the Adversity
Quotient (AQ). According to him, a
person's success living life is determined
by the level of AQ he has. Furthermore
(Hastuti et al., 2018) explained that AQ
iS a person's ability to survive in
encountering difficulties and his efforts
to solve problems. Therefore, AQ has the
potential to help students strengthen their
abilities and resilience in dealing with a
problem they have.

The adversity quotient (AQ) level
is classified into three categories:
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climbers, campers, and quitters
(Abdiyani et al., 2019). People with the
climber’s type tend to choose to keep
fighting and don’t give up easily in the
face of various kinds of problems, so the
results obtained are better than people of
the campers type (Septianingtyas &
Jusra, 2020). People with the campers
type tend to be easily satisfied with what
has been achieved, so the results are not
optimal. Meanwhile, people with the
quitter’s type tend not to be enthusiastic
about solving a problem and even give
up before trying, so the results obtained
are also unpredictable (Kartikaningtyas
etal., 2018). From the description above,
it can conclude that the Adversity
Quotient is an ability that a person has to
observe difficulties and processing them
with their intelligence so that they
become a challenge to be solved.

Much research has been carried
out regarding exploring one's arguments
in the field of mathematics (Conner et
al., 2014; Indrawati & Febrilia, 2019;
Pramesti & Rosyidi, 2020). However,
previous research was minimal, which
raised statistical material in assessing
argumentation abilities and further
examined the significance of differences
in argumentation abilities based on
students' adversity quotients. Based on
the description above, this study goals to
describe the argumentation abilities of
prospective teacher students based on
their adversity quotient in statistical
problem.

METHOD
This research is a qualitative

descriptive study with the aim of
obtaining an overview of students'
mathematical arguments based on their
adversity quotient in statistics material in
the form of a case study. The subjects of
this study were 39 students of the
Mathematics Education Study Program
at Malang state university who took
methods of statistics lesson. Selection of
subjects using sampling with maximum
variation, namely looking for samples of
cases or individuals with differences in
characteristics or traits (Moleong, 2009).
The differences referred to in this
study are based on the diversity and
correctness of the methods used by
students based on the level of adversity
quotient they have, namely the types of
climbers, campers, and quitters. The
instruments in this study were 1) an
argumentation test on statistical material
in the amount of one question adopted
from (Riki Andriatha & Kurniawati,
2021). This question contains a critical
question, where according to (Gal,
2005)this aspect can emphasize a
person's ability to criticize statistical
information related to data and
arguments. 2) AQ questionnaire that
measures the level of AQ found in
students. The questionnaire was adopted
from (D. F. Hidayat, 2020)The
instrument adopted from previous
research has been tested for validity and
reliability, so repeated tests for this
component are no longer needed.
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Persentase Kecelakaan yang Melibatkan Kendaraan Komersial di Texas

Persentase Kecelakaan

sentase Kecelakaan

m per:
13,77
10,76
2006 2007 2008 2008 2010

Direkrur DPS menyatakan baliwa kendaraan kemersial bertanggung jawab atas sckitar 15%
dari kematian akibat kecelakaan di Texas. Mercka yang menggunakan kendaraan komersial
yang tidak aman atau mengendarai kendaraan komersial secara tidak aman merupakan
ancaman yang serius tethadap lalu lintas. Dengan memperhatikan pernyataan dari Direkrur
DPS dan data yang tersaji, bagaimanakah anda menyikapi pernyataan dirckfur terscbut?
Berikan penjelasan

Figure 1. Statistical Problem Test

Table 1. AQ Categorization Based on
(Z. R. A. Putra & Oktaviane, 2022)

No Adversity Adversity
Response Profile Quotient

Score category
1 69-80 Climbers
2 44-55 Campers
3 20-31 Quitters

Then, for analyzing argumentation
abilities in this study, it refers to the
Toulmin argumentation model, as shown
in Figure 2 (Conner et al., 2014), which
is as follows.

a. ldentifying claims by recording
statements in the written test as
well as the results of
subject interviews.

b. Look for possible data to support
each claim.

c. Look for warrants that show how
the data relate to a particular
claim. If no warrant can be
identified, the claim is not part
of the research because it is not
considered an argument.

d. Looking for possible backing for
the warrants

e. Interpret the possible elements of
an argument and write a
reconstructed argument like the
following image.

Data _\l?s Klaim

Waran

Backing

Figure 2. Toulmin's Argumentation Model

Data analysis technique refers to
(Miles, M. B., Huberman, A. M., &
Saldafia, 2018), which contains data
reduction, data presentation, and
conclusion and verification. At the data
reduction stage, the authors make
reductions to getting the right data or
information to conclude. At stage data
presentation, the author analyzes the data
or information obtained from the first
stage to present it in a table or other so
that the writer can describe the data
accurately brought. The last stage is the
conclusion to look for meaning and
explanation. The validity of the data is
done by triangulation theory.

RESULT AND DISCUSSION

Adversity Response Profile (ARP)
Analysis

The table below shows the selected
subjects based on the results of the
Adversity Response Profile (ARP)
questionnaire:
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Table 2 Selected Subjects Based on ARP Results

No Subject ARP AQ Code
Code Score Category

1 PAP 53 Campers  S-Ca

2  AAJ 60 Toward S-
Climbers MC

3 LAS 73 Climbers S-ClI

Analysis of the Argumentative Ability
of Prospective Teacher Students in the
AQ Campers (S-Ca) Category

The claim (in this case, the answer
to the problem) made by the subject of
the PAP, namely the statement of the
DPS director, is invalid. The claim is
shown in Figure 3 below.

174‘ (ermst Qm[-lur DPS u,(; V.,(,J
Figure 3. Claims of PAP Subjects

Based on the results of the PAP
subject's written test, data was obtained
to support the claim: the percentage of
accidents each year and statements from
the DPS director. Figure 4 below is the
data used by the PAP.

r-" Prerembaie becelabaan

5000

Dinklor 0P mengafakan kendoaan fomerrial Lert jouab (5 %o o kermatian
abiba b becelatann J Texar i =

Figure 4 PAP Subject Data

While PAP uses warrants as a
bridge between data and claims in the
form of an average data concept. Figure
5 shows the written result of the PAP
subject showing the warrant.

> Rata- d-r.n-l e huk&-. dan 2006 - 2010
X BA24 4.8+ 1277 + (0,76 4 16.8¢

13
a8 %

Figure 5 Warrants of PAP Subjects

To clarify the written results of the
PAP subject, the following interviews
were conducted.

Researcher: "Try to briefly explain your
steps in responding to the DPS
Director's statement!"

S-Ca: " So it's like this, first I first record
the information contained in the
problem. It is known that the problem
shows a bar chart of the percentage of
accidents in 5 years, as well as the DPS
director's statement that 15% of the
percentage of accidents that occur. After
that | calculated the average percentage
that occurred in 5 years, and got a result
of 12.8%. From the results of my
calculations and the director's statement
it's not the same. So I can conclude that
the DPS director’s statement is invalid.”

Based on the written results and
interviews, initially, the PAP subject
collected existing information on the
problems given. The details of the data
are rewritten in the arguments presented.
After getting the current information,
PAP calculates the average of the
existing data. After obtaining the
average, the PAP subject compares the
computed results with the statements in
the problem. It was found that there was
a discrepancy between the calculation
results and the information given.
Therefore the subject of the PAP
submitting a claim for the distinction
was that the DPS director's statement
was invalid.
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Based on Toulmin's model, the
following summarizes the arguments for
the subject of PAP.

Data Klaim

Accident percentage The DPS director’s statement is
invalid

Waran
Data’s mean

Figure 6 Summary of DPS Subject Arguments

The chart above shows the
argumentation patterns of students with
AQ-level campers. This is in line with
research (Aaidati et al., 2022)where
students in the camper category have
patterns of claims, data, and warrants
arguments. In solving problems students
do not fully pay attention to any
information contained in the problem,
and do not fully use the concepts and
knowledge they have before. This is in
accordance with what is stated (R. P.
Putra et al., 2022; Stoltz, 2000),
explained that someone with AQ
campers category will try to face
challenges but only up to a certain level
then stop when they are satisfied enough
whit what they have got even though it is
not optimal.

Analysis of the Argumentative Ability of
Prospective Teacher Students in the AQ
Category Towards Climbers (S-MC)

The following are the results of the
AAJ subject's mathematical argument
analysis. AAJ's subject claim (in this
case, the answer to the given problem) is
regarding the statement given by the
DPS director. The claim is shown in
Figure 7 below.

Figure 7 AAJ Subject Claims

There are two claims given,
because in the arguments given the AAJ
subject examined the DPS director gave
two statements.

The data in the question support
AAJs claim. Here the subject only
mentions the data without rewriting it.

Me disa Leerrr Ops Fdar
i Emi

Figure 8 AAJ Subject Data

Meanwhile, the warrant used by
the AAJ subject was a comparison of the
compatibility between the statements
given by the director of DPS and the data
in the problems given. For the first
statement, the subject assumes that there
is a contradiction and for the second
statement there is compatibility.

Figure 9 AAJ Subject Warrants

The following interviews were
conducted to confirm the AAJ subject’s
written results.

Researcher: "Do you give 2 conclusions
in this case? Try to explain the strategy
you used in responding to the DPS
Director's statement!”
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S-MC : " Yes, the reason | answered
that way is because I referred to the data
in the question, namely the percentage of
accidents in 5 years and the DPS
director's statement. | separated the DPS
director’s statement into two, namely:

1. Commercial vehicles are responsible
for about 15% of accidental deaths in
Texas.

- From that statement, if | refer to the
data, the statement will be false because
it does not match the data or there is no
correlation where the data shows the
percentage of accidents involving
commercial  vehicles in  Texas.
Meanwhile, the statement from the DPS
director of commercial vehicles is
responsible for deaths due to accidents.
2. Those who use unsafe commercial
vehicles or drive commercial vehicles
unsafely pose a serious threat to traffic.
- From this statement, | conclude that the
statement is true because the statement
can be the cause of accidents involving
commercial vehicles which logically fits
the data because the statements above
are synonymous with data on the
percentage of accidents involving
commercial vehicles in Texas."

Based on the written results and
interviews, the AAJ subject did not write
down the data he used in his argument.
But what he uses as data in his argument
is the percentage of accidents in 5 years
that exist in the problems given. After
that, AAJ observed that the DPS director
made two statements. From these
statements, AAJ compares the keywords
between the statements given and the
existing data. Statement 1 is considered
wrong because there is no match
between the words death and accident.
Then statement 2 is considered accurate
because of the causality of the statement
with the data.

Based on Toulmin's model, the
following is a summary of AAJ's subject
arguments.

Data Klaim
Accident Percentage * DPS director’s first statement is
false
* DPS director’s second
statement is right

Waran
The logic of the words in the data with
director’s statement

Figure 10 Summary of AAJ Subject Arguments

Even though in concluding the
problems given, the subject gave two
claims, the argument pattern of students
with AQ levels towards climbers is
Claims-Data-Warrants. Students have
been careful in reviewing the claims
presented by the DPS director, but they
need to be more careful in utilizing the
information provided in the questions.

This is in line with (R. P. Putra et
al., 2022; Stoltz, 2000)where students
who are included in the category of
climbers are people who may have
survived enough to penetrate challenges
and take advantage of most of their
potential that develops every day. So it
can solve the problem well, but there are
some solutions that need to be corrected
because students need to be more careful
in solving problems.

Analysis of the Argumentative Ability of
Prospective Teacher Students with the
AQ Climbers (S-CI) Category

Following are the results of the
LAS subject argument analysis. LAS
subject claim (in this case the answer to
the given problem) i.e., agree with the
statement given by the DPS director. The
claim is shown in the following figure.
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Figure 11 LAS Subject Claims

LAS claims are supported by data
showing the average percentage of
accidents in Texas in the last five years.
The data used by the subject is shown in
the following figure.

Figure 12 LAS Subject Data

LAS uses warrants in the form of
its observations of increasing data
patterns. The following image shows the
LAS subject's  written results

demonstrating the warrant.

Figure 13 LAS Subject Warrants

After that, LAS added backing to
support the warrants granted. The
backing presented by the subject was
information contained in the question
regarding 1 out of 5 wvehicles not
permitted in 2012. This backing is
indeed not visible from the written
results of the LAS but can be
demonstrated by LAS's explanation in
the following interview.

To clarify the written results of the
LAS subject, the following interview
was conducted.

Researcher: "Try to briefly explain your
steps in responding to the DPS
Director’s statement!"

S-Cl: "l agree, with the statement given

by the DPS director that commercial
vehicles are responsible for 15% of
existing accidents. The data shown by

the problem | was looking for averaged
12.8% then in the last year on the graph
(2010) there was a large increase,
therefore there is a high probability of an
increase in the following vyear. In
addition, there is a statement in the
question that prohibits 1 in 5 vehicles
from operating in 2012, which is several
years after the existing graphic data.
This confirms that 15% is legitimate and
that the vehicle did have a role in the
accident.”

Based on the written results and
interviews above, a summary of the LAS
subject arguments can be summarized in
the Toulmin model as follows:

Data Klaim

The average percentage of Agree with director’s statement
accidents

Waran
Data pattern increases

|

Backing
Information one in five vehicles
decommissioned in 2012

Figure 14 Summary of LAS Subject Arguments

Based on the chart above, the
pattern of student argumentation at the
climbers level is Claim-Data-Warrant-
Backing. Compared to the two students
with the AQ level below, it can be seen
that there is a difference in the pattern of
argumentation of students with the AQ
Climber level. This is following research
by (W. Hidayat et al., 2018)that students
with AQ climber levels have more
developed argumentation patterns. In the
process, students use the concepts and
knowledge they have previously
acquired to solve the problems given.
Then from the answers and interviews,
the students looked very careful and



114 | Zuhadur Ra’is Ariyono Putra, Rustanto Rahardi, Sisworo, Hendro Permadi - Profile Of Students’ Argumentation Ability ...

maximal in solving problems, as
evidenced by the more complete results
of students' mathematical arguments. In
line with this, (Stoltz, 2000) suggests
that people with the climber’s
personality type are very persistent,
conscientious and never give up. She
determination is to strive to the pinnacle
of success. She will continue to try his
best to achieve the set targets.

CONCLUSION
This study found that prospective

teacher students had AQ levels of
Camper, Towards a Climber, and
Climber. For student argumentation
patterns with camper AQ levels are
Claims-Data-Warrants. ~ While  the
argumentation pattern of students with
AQ levels towards climbers is Claim-
Data-Warrants, this pattern tends to be
the same as campers. Then for the
argumentation pattern of the climber
type student is Claim-Data-Warrant-
Backing. The results showed contrast in
the quality of the argumentation
structure based on the Adversity
Quotient level when solving a problem.
Differences in quality can be caused by
various factors and discussions about
how to improve the quality of
argumentation can be the subject of
further research in the future.
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