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Abstract

Statistical literacy was needed to read, interpret, conclude, and communicate data. One of the external factors was
Adversity Quotient (AQ) in determining attitudes when faced difficulties related to statistical literacy. This type of
research was descriptive research with a qualitative approach, with the aim was describing the statistical literacy of
middle school students in terms of Adversity Quotient. Subjects consisted of 3 students who were selected from 31
students based on the results of the Adversity Response Profile with categories 1 subject of climber type, 1 subject
of camper type, and 1 subject of quitter type, who were given statistical literacy tests and interviews. The results
showed that: climber, camper, and quitter type subjects have not been able to present data in the appropriate diagrams
and make criticisms of the data. Climber type subject was able to give reasons with mathematical calculations and
apply appropriate statistical concepts, so that categorized in the critical level; Camper type subject was able to identify
statistical terminology, but have not applied it, so that categorized in the inconsistent level; Quitter type subject only
used imagination and provided non-statistical reasons, so that categorized in the informal level.
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Abstrak

Literasi statistik dibutuhkan dalam membaca, menginterpretasi, menyimpulkan serta mengomunikasikan data. Salah
satu faktor yang mempengaruhi literasi statistik yaitu Adversity Quotient (AQ) dalam penentuan sikap ketika
dihadapkan kesulitan terkait soal literasi statistik. Jenis penelitian ini yaitu penelitian deskriptif dengan pendekatan
kualitatif, dengan tujuan mendeskripsikan literasi statistik siswa SMP ditinjau dari Adversity Quotient. Subjek terdiri
dari 3 siswa yang diambil berdasarkan hasil Adversity Response Profile dengan kategori 1 subjek tipe climber,
camper, dan quitter. Kemudian subjek diberi tes soal literasi statistik dan wawancara. Hasil penelitian menunjukkan
bahwa: subjek tipe climber, camper, dan quitter belum mampu menyajikan data dalam bentuk diagram yang sesuai
dan membuat kritik dari data. Subjek tipe climber mampu memberikan alasan dengan perhitungan matematis dan
menerapkan konsep statistika yang sesuai, sehingga berada di level critical; Subjek tipe camper mampu
mengidentifikasi terminologi statistika, namun belum menerapkannya, sehingga berada di level inconsistent; subjek
tipe quitter hanya menggunakan imajinasi dan memberikan alasan non-statistik, sehingga berada di level informal.
Kata kunci: Literasi statistik, Adversity Quotient
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INTRODUCTION

In the 21st century, statistical literacy was needed to read, interpret, conclude, and communicate data.
According to (Gal & Weldon, 2002)statistical literacy was described as the ability to interpret, evaluate
critically, and communicate information presented in the data. This understanding means that not only the
ability to read, analyze, interpret data, but also students are required to be able to communicate data. This
was also expressed by (Hariyanti, 2019; Yolcu, 2014) that communicating data was one aspect of statistical
literacy that must be achieved by students. So, it can be concluded that statistical literacy is the ability to
read, interpret, conclude, and communicate data.

According to (Aoyama & Stephens, 2003) the meaning of reading includes: basic reading of the table

or graph presented, understanding keywords or things that stand out from a graph, and connecting the
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information presented in the two graphs. The meaning of interpret according to (Hafiyusholeh et al., 2017)
includes: being able to make appropriate graphs, determine the value of measure of tendency; concluding
data means making inferences from data; (Gould, 2017) argues that communicating data means being able
to make evaluations or criticisms and make predictions about the data presented. Based on (Khadijah et al.,
2018; Setiawan, 2020) the aspect of presenting data in the tables and diagrams was the most developed
subject at all levels, in middle school, students are taught to understand data from a table, how to present
data in diagrams, determine the measure of tendency, and make predictions. Therefore, statistical literacy
is needed in the middle school level, so that students are able to read, interpret, conclude, and communicate
data.

(Watson & Callingham, 2003)classified statistical literacy levels into 6: idiosyncratic, informal,
inconsistent, consistent non-critical, critical, and critical mathematical. There were several studies that have
tested the statistical literacy of middle school students such as (Hariyanti, 2019; Maryati & Priatna, 2018;
Wildani et al., 2019; Yolcu, 2014), the study said that middle school students were rarely able to make
predictions and evaluations from data, when made conclusions from data, middle school students rarely use
mathematical calculations or involve statistical terminology and apply them. Therefore, skills in statistical
literacy are very important for middle school students (Priyambodo & Maryati, 2019)

According to (Gal & Weldon, 2002), it was difficult to describe statistical literacy if it did not show
5 basic knowledge, such as: literacy skills, statistical knowledge, mathematical knowledge, context
knowledge, and critical questions. In addition, there were several external factors that affect statistical
literacy such as belief, attitude, and critical attitudes, and so on. (Carmichael & Hay, 2010) argued that a
relationship can be made between statistical literacy and Adversity Quotient (AQ), because there are several
things that can affect Adversity Quotient (AQ), such as belief and attitude (Stoltz, 2003), the external factors
of statistical literacy.

Adversity Quotient (AQ) according to (Stoltz, 2003) is the ability to survive in difficulties. Adversity
Quotient (AQ) can help students strengthen their ability and persistence in dealing with problems.
(Muhtarom, 2019)argued that Adversity Quotient (AQ) is a measurement of a person's ability to see, face,
and solve difficulties. (Hastuti et al., 2017) said that Adversity Quotient (AQ) is a person's ability to survive
in difficulties and effort in solving difficulties. From these opinions, it can be concluded that Adversity
Quotient (AQ) is the ability to survive in seeing, facing, and solving difficulties.

(Stoltz, 2003) classified Adversity Quotient (AQ) into 3 types: climbers, who have a strong belief
and understanding that something urgent must be resolved immediately, so that everything can be done.
Camper is a group of people who have tried to overcome the difficulties experienced but have not reached
the peak of completion. When faced with difficulties, they consider the risks involved and the rewards.
Quitter, who stop when facing difficulties before trying, show less ambition, minimal enthusiasm,
substandard quality, and take as few risks as possible and not creative. This is also in line with (Hastuti et
al., 2017; MZ et al., 2017; Purnamasari et al., 2018) which examined Adversity Quotient in middle school

students.
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(Stoltz, 2003) argued that there were four basic dimensions that result in a high Adversity Quotient
(AQ) ability, such as: control, origin and ownership, reach, and endure (CO2RE). The assumption of
difficulties that occur in students can be seen from how they survive in seeing, facing, and solving
difficulties when given statistical literacy questions. However, Gal in (Watson, 2004) argued that attitude
and belief are very motivating students in critical thinking which external factors of statistical literacy. In
this case, critical thinking will determine the control of a person in transferring information on the data
presented into an interpretation of a diagram and providing an evaluation of the data presented. Origin or
Ownership in the Adversity Quotient (AQ) aspect relates to how a person feels guilty so that learns to be
better (Stoltz, 2003), which in statistical literacy this aspect is closely related to how students evaluate a
data or it can be said students' ability to communicate data (Chick & Pierce, 2013; Sharma, 2017).

Therefore, this study discusses the literacy of middle school students based on Adversity Quotient,
so that research questions arise, such as: How is statistical literacy of middle school students based on
Adversity Quotient (AQ) of climber type?; How is the statistical literacy of middle school students based
on Adversity Quotient (AQ) of camper type?; How is the statistical literacy of middle school students based
on Adversity Quotient (AQ) of quitter type?. The objectives of this study are to describe the statistical
literacy of middle school students based on Adversity Quotient (AQ) of climber type, to describe the
statistical literacy of middle school students based on Adversity Quotient (AQ) of camper type, and to

describe the statistical literacy of middle school students based on Adversity Quotient (AQ) of quitter type.

METHOD

This research was a descriptive research with a qualitative approach. The subjects used were 3
students selected from 31 middle school students in IX grade with purposive random sampling technique.
Subjects were selected based on the results of the Adversity Response Profile (ARP) test from 31 students,
then from the results of the ARP test were taken 3 subjects with categories: climber, camper, quitter type,
every category was taken 1 subject, who given a written test based on statistical literacy; and interviews.
There are 2 instruments that used in this study, the main instrument, and the supporting instrument. The
main instrument was the researcher. The supporting instruments were: (1) Adversity Response Profile
(ARP) questionnaire consist a questionnaire that was created by Stoltz, containing 20 questions related to
the 4 basic dimensions of Adversity Quotient (AQ). (2) Statistical Literacy Test (TSLS) was a question used
to obtain written data to describe students' statistical literacy. TSLS is in the form of essay question which
modification of (Hafiyusholeh et al., 2017) and (Watson & Callingham, 2003) with reference to the 6 level
of statistical literacy by (Gal & Weldon, 2002). The questions and interview protocol were consulted and
validated by expert validators. The technigque of analyzing data from the Adversity Response Profile (ARP)
by categorizing the type of Adversity Quotient (AQ) based on the following table:
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Table 1. Adversity Quotient Category

No | Adversity Response Profile (ARP) Score Adversity Quotient (AQ) Category
1. 166-200 Climber
2. 95-134 Camper
3. 0-59 Quitter

The written test data analysis was based on the following statistical literacy indicators that modified from
(Sharma, 2017):
Table 2. Statistical Literacy Indicator

No. | Statistical Literacy Aspect | Code Indicator Code

1. Reading Data L1 Student is able to identify what is known | L1.1
and asked in the questions
Student is able to identify the statistical | L1.2
terminology used in the questions
2. Interpreting Data L2 Student is able to present data in L2.1
appropriate form, for example: tables,
point charts, line charts, bar charts, or
pie charts

Student is able to connect data with L2.2
phenomena that occur around them
Student is able to apply the concept of L2.3
measure of tendency properly
3. Concluding Data L3 Student is able to make conclusions L3.1
based on the data or diagrams that have
been presented

4. Communicating Data L4 Student is able to make prediction from | L4.1
the data
Student is able to make evaluation or L4.2

critic from the data

After the written data were analyzed using the indicators in Table 2, then each subject was classified based
on the level of statistical literacy (Watson & Callingham, 2003)in the following table:
Table 3. Statistical Literacy Level

Level Statistical Literacy Level Characteristics
When reading, interpreting, summarizing, and
1 idiosyncratic communicating data, student answers based on
experience.

When reading, interpreting, concluding, and
communicating data, student only interact with
statistical terminology, when making conclusions
students tend to imagine and use inappropriate
explanations, such as non-statistical or intuitive
explanations.

When reading, interpreting, concluding, and
communicating data, student begins to try to find
3 Inconsistent the relationship between the data presented and
the phenomenon that occurs, but it is not suitable
for providing qualitative reasons.

2 informal
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Student is able to find the relationship between
the data presented and the phenomena that occur
by using statistical terminology such as using the
average, mean, or mode but inappropriate.
Student is able to apply statistical terminology
such as mean, median, and mode appropriately.
Students is able to make accurate evaluations and
6 Critical Mathematical predictions using statistical terminology based on
the data.

4 Consistent non-critical

5 Critical

The analysis of interview results included: data reduction, data presentation, making conclusions
(Sugiyono, 2019).

RESULT AND DISCUSSION
The Analysis of Adversity Response Profile (ARP)
The following table shows the selected subjects based on the results of the Adversity Response Profile
(ARP):
Table 4 The Result of Adversity Response Profile

No Subject ARP Score AQ Category Code
1. ARW 173 Climber S-Cl
2. YWM 116 Camper S-Ch
3. GPH 59 Quitter S-Qu

Analysis and Discussion of Middle School Students Statistical Literacy on The Subject of Climber AQ
Type (S-Cl)

e

N a
e 9 M2 NN NN AR Gt TORao RN RO ERTAMMAOA {‘Zm\a\lal
‘ F/A bt S Ao & Rowuumruvnoaa doenn - Qan "o DADNBNDREOMN,. TN\

——tag 2 LRI
B0 & o J\; %ﬁ, Y/ Nootacs .

[EAE smw‘b&\%\(ﬁj —> 121

Picture 1. The Solution of S-CI of Question la

In this solution, S-CI converts the information presented into a bar chart by adding the positive
numbers for Covid-19, recover, death, and treatment/isolation with additional numbers from each data.
When presenting data on Covid-19 patients who were treated/isolated based on the results of interviews, S-
Cl was confused in presenting the data, because the information presented did not state how much the
decline was. The consideration used by S-Cl in presenting data in the form of a bar chart because easier to
understand. Thus, it can be concluded that S-Cl has not succeeded in presenting data into the appropriate

diagram, namely a pie chart. This was in line with (Maryati & Priatna, 2018; Wildani et al., 2019) which
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states that in middle school level there were many students who had difficulty converting the information
presented into the appropriate diagrams. It shows that S-Cl was able to read data (L1.1), the strategy used
by S-CI to conclude (L3.1) by identifying the known information, not using intuition or imagination. In
addition, S-ClI was able to relate the information presented with the phenomena that occur around it,

according to the following interview below:
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Picture 2. The S-CI Solution of Question 1b

Researcher: "Is there a relationship between the data presented, the answers you gave, and the phenomena

that occur around you and do they match or not with the data presented?"

S-Cl: "Yes, there are many people around me who have implemented 3M, although some have violated it,
but there are people who obey and apply 3M also. However, the data said that the number of positive
covid-19 were up, maybe because the immune from themselves or social distancing, etc." (L2.2),
(L4.2)

The interview above shows that S-Cl was able to relate the data presented to the phenomena that
occur around it (L2.2) and evaluate whether the data relate to the phenomenon or not (L4.2). This was in
line with (Priyambodo & Maryati, 2019) who said that the average student who has a critical attitude was
able to relate the information received to the phenomena of life. S-CI had the characteristics expressed by
(Muhtarom, 2019); (Stoltz, 2003) that someone who has a climber type must have a critical attitude in order

to successfully pass the challenges.
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Picture 3. The S-CI Solution of Question 2

The answers above show that S-ClI was capable of L1.1, L2.3, L3.1, and L4.1. In answering the
questions given, S-Cl had understood what is known and asked in the questions, besides that S-Cl also

knows what information is useful for answering questions (L1.1). S-CI was able to predict how much Pak
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Joko's income in 1 month (L4.1) with mathematical calculations. S-Cl was also able to identify the statistical

terminology used in problem L1.2. This was expressed in the following interview:

Researcher: "Is there any statistical terminology in the questions?"

S-CI: “Yes, there is, average. The average referred to the average per capita income per month that had
already been defined.” (L1.2, L2.3)

From the interview above, it can be concluded that S-Cl was able to identify statistical terminology
contained in the questions (L1.2). This ability in line with (Hariyanti, 2019). In addition, S-Cl was also able
to apply the concept of measure of tendency to answer the questions. In providing conclusions, S-Cl
compared Pak Joko's income and the poverty line of Mojokerto Regency. This can be seen from the
following interview below:

Researcher: “How did you make a conclusion that Pak Joko was not a poor citizen?”
S-Cl: "After I calculated the average income per capita per month of Pak Joko's family, | compared the
results with the poverty line of Mojokerto Regency, because the results were greater then poverty

line, so the conclusion: Pak Joko's family was not a poor family, because the story said that if a

resident who has an average monthly per capita income below the poverty line is classified as poor,

and it turns out that the average monthly per capita income of Mr. Joko's family was above the
poverty line of Mojokerto, it can be concluded that Mr. Joko's family was not included poor families
in Mojokerto Regency.” (L2.3, L3.1)

The interview above shows that in concluding data, S-Cl involved the information that known on the
guestion and applying the concept of average in finding the desired answer. This ability was rarely owned
by middle school students according to (Hariyanti, 2019). This ability in line with the characteristics of a
climber who had creative ideas in achieving a goal (Stoltz, 2003). Therefore, S-Cl's ability to read, interpret,
conclude, and communicate data was classified at a critical level, because S-Cl was able to identify and
apply statistical concepts correctly.

Analysis and Discussion of Middle School Students Statistical Literacy on The Subject of Camper AQ
Type (S-Ch)
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Picture 4. The S-Ch Solution of Question 1a

In code L2.1, S-Ch drawn a bar chart, although it is not appropriate, S-Ch compared positive numbers,
recovers, dies, and isolation with the numbers of increasing or decreasing. However, the graph does not

sum the numbers before the increasing or decreasing. From this, it can be seen that the combination is not
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used by S-Ch. In this case, S-Ch means had not been able to drawn the appropriate diagram. The reason

used by S-Ch in making graphs can be seen in the following interview:

Researcher: "Why did you choose a bar chart, was it appropriate?"

S-Ch: “The reason, because bar charts were easier to understand and draw. In my opinion, it was suitable
because it was easy. ”

From the interview above, it can be seen that the considerations used by S-Ch in presenting data by
diagrams were only used the element of convenience without paying attention to the element of suitability.
This was in line with (Amalia, 2020; Khadijah et al., 2018) which says that junior high school students had
difficulty in presenting data by an appropriate diagram. In this case, it was appropriate with the
characteristics of an AQ camper type, such as taking shortcuts but not suitable for achieving goals and
cannot reach that goal (Stoltz, 2003); (Hastuti et al., 2017).

From the answers given, S-Ch in concluding a data only looked at the phenomena and impacts that occurred
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Picture 5. The S-Ch Solution of Question 1b

around life. This was known from the following interview:

Researcher: "From the answers you have given, what were the considerations that made you agree with the

statement that many Indonesians had implemented 3M?"

S-Ch: “I saw a phenomenon that happening around me, that most of the people around me had implemented
3M even though some did not apply, but most of people applied it. Then, if many people implement
3M, then this will reduce the Covid-19 outbreak and prevent additional Covid-19 cases."

The interview shows that S-Ch in concluding a data used a strategy by connecting with the
phenomena that occur around it, without involving the data presented or statistical concepts. S-Cl also has
not been able to make evaluations (L4.2) related to surrounding phenomena. This was in line with the
attitude of a camper who have limited abilities in dealing with a problem (Stoltz, 2003). This opinion is also
reinforced (Hariyanti, 2019) that in connecting data with phenomena that occur around middle school

students, it is not based on mathematical calculations.
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Picture 6. The S-Ch Solution of Question2

Code (L2.3) shows that S-Ch was able to apply the concept of measure of tendency, average. This
indicated that S-Ch was able to interpret a data by applying the concept of measure of tendency, average.
Code (L3.1) indicated that S-Ch was able to conclude a data. However, S-Ch has not shown a mathematical

calculation of Pak Joko's income in 1 month. This can be said that S-Ch did not use mathematical
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calculations when making predictions from data (L4.1). Then S-Ch made a conclusion that had found. This
was in line with (Hariyanti, 2019; Wildani et al., 2019) that middle school students in making prediction
were not based on mathematical calculations. Therefore, S-Ch's ability to read, interpret, conclude, and
communicate data was classified at an inconsistent level, because S-Ch seldom used mathematical
calculation to predict data and did not applied statistical concept to evaluate data, just connected with the
phenomena around.

Analysis and Discussion of Middle School Students Statistical Literacy on The Subject of Quitter AQ
Type (S-Qu)
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Picture 7. The S-Qu Solution of Question 1la

S-Qu presented the data in a line chart. From these answers, it can be seen that S-Qu had not been
able to interpret data in an appropriate diagram, a pie chart. S-Qu paid less attention that each point on the
line chart will have a value. The analysis in line with the character of a quitter, namely not understanding
the situation in solving a problem (Stoltz, 2003); (Septianingtyas & Jusra, 2020). The following interview
shows that S-Qu does not know what type of diagram was being drawn.

Researcher: “What diagrams did you use to present the data?”
S-Qu: “Emmm... Dot chart.”
The interview above shows misconception between what was presented, and the type of diagram mentioned
at the time of the interview. Then the strategy used by S-Qu in making the diagram can be seen from the
following interview:
Researcher: "What strategy did you use in presenting the data in the diagram you drew?"
S-Qu: “First I saw that there were positive numbers, recovered, died, and isolation, after that I tried to put
them in a diagram by making dots according to the values stated in the information presented. Then I
connect the dots with a line.”
Researcher: "So the type of diagram you present was called a dot chart or a line chart?"
S-Qu: “Oh... | means line chart.”

The interview above shows that the strategy used by S-Qu in presenting the diagram was how to
make a line chart. This was in line with (Stoltz, 2003) which said that a quitter tends to ignore the potential

they have. This was shown by the way they do not realize that the diagram presented was a line chart.\
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Picture 8. The S-Qu Solution of Question 1b
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Code (L1.1) shows that in concluding data from L3.1, S-Qu only uses one piece of information that
relevant to give a conclusion. This was in line with the attitude of a quitter who has little ambition and
creativeness in making an idea (MZ et al., 2017). So that S-Qu cannot achieve the desired goal. S-Qu also
has not been able to make evaluations (L4.2) related to surrounding phenomena with statistical concept.
The strategy used by S-Qu in concluding the data can be seen through the following interview:
Researcher: "What strategy did you use to answer or conclude which do not agree with that opinion?"
S-Qu: “First of all, | saw the positive number of Covid-19, because it showed the highest number, so | don't
agree with the statement in the question ” (L3.1)

The interview above shows that in making conclusions, S-Qu only looked at one side without paying
attention to the death rate and the number of Covid-19 isolation or mathematical calculations. S-Qu only
used a few ideas in concluding data (L3.1) and did not evaluate the data whether or not it is relate with the
surrounding phenomenon. This was in line with the character of S-Qu which tends to be creativeness to
achieve a goal (Stoltz, 2003), and not based on mathematical calculations (Hariyanti, 2019).
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Picture 9. The S-Qu Solution of Question 2

Code (L1.1) shows that S-Qu was able to identify what known and asked about in the question, but
there was one relevant information that not used by S-Qu, which was about the number of Pak Joko's family
members. Code L4.1 shows that S-Qu was able to predict the data but does not use mathematical
calculations. There were several steps and measure of tendency that S-Qu did not involve in making
conclusions. This can be seen from the following interview:

Researcher: "In finding the average monthly income per capita, did you involve the number of Pak Joko's
family members?"

S-Qu: “No, | did not”

Researcher: "Means that there were no statistical concepts that you use to make that conclusion?"

S-Qu: "Actually there was an average concept in that question, but I'm confused about where to apply it,

so | immediately looked for Pak Joko's income for one month and then | compared it to the Mojokerto

Regency poverty line." (L1.2)

The interview above shows that S-Qu had not been able to apply the concept of measure of tendency,
average. However, S-Qu was able to identify statistical terminology (L2.1) contained in the questions. This
was in line with the character of a quitter who does not use it potential in achieving a goal (Stoltz,

2003);(Septianingtyas & Jusra, 2020), and used non-statistics concept when making a prediction (Hariyanti,
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2019). Therefore, S-Qu's ability to read, interpret, conclude, and communicate data was classified at an
informal level, because S-Qu used mathematical calculation to predict data and non-statistics reason when

evaluate or conclude the data.

CONCLUSION
Based on the analysis and discussion, it can be concluded that the statistical literacy of junior high
school students is based on the Adversity Quotient (AQ) as follows:

¢ Middle school students with climber AQ type had not been able to interpret the data by presenting
the data in appropriate diagrams and communicating the data by giving criticism. However, in
reading, interpreting, concluding, communicating data, be able able to identify statistical concepts
and apply them, so it can be said that was at the level of statistical literacy, which is critical level.

o Middle school students with camper AQ type had not been able to interpret the data by presenting
the data in appropriate diagrams and communicating the data by providing evaluations and criticisms.
However, in reading, interpreting, concluding, communicating data, they are able to identify the
statistical terminology used in the problem but did not apply it, so it can be said that it was at the
statistical literacy level, which is inconsistent level.

¢ Middle school students with quitter AQ type had not been able to interpret the data by presenting the
data in appropriate diagrams and communicating the data by providing evaluations and criticisms. In
reading, interpreting, concluding, communicating data, they tend to use non-statistical reasons so that
it can be said that it was at the level of statistical literacy, which is informal.

Suggestion
Based on the results of the study, the researchers gave the following suggestions:

e Based on the results of the study, students with climber, camper, and quitter AQ type have not been
able to present data in appropriate diagrams. In this case the teacher can provide related
explanations about the characteristics of the suitability of presenting data in graphical form, by
providing various examples of contexts for presenting data in different diagrams.

e For the next research, it better not only analyze the Adversity Quotient (AQ) climber, camper, and
quitter type, but also include an analysis on the transitional type, such as transitional camper and
transitional climber with the aim of knowing whether there is a difference in statistical literacy with
the 3 AQ types, because from the results of the Adversity Response Profile, it was found that many

students were in the transitional AQ category.
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