turnitingJ)
Digital Receipt

This receipt acknowledges that Turnitin received your paper. Below you will find the receipt
information regarding your submission.

The first page of your submissions is displayed below.

Submission author:  Hongki Julie
Assignment title:  Periksa similarity
Submission title:  The teachers' mathematics literacy ability for solving uncert...
File name: y_for_solving_uncertainty_problems_on_a_PISA_adaptation_t...
File size:  843.41K
Page count: 7
Word count: 2,906
Character count: 14,786
Submission date:  07-Apr-2022 10:50PM (UTC+0700)
Submission ID: 1804389515

Journal of Physics: C Series

PAPER - OPEN ACCESS You may also like

The teachers’ mathematics literacy ability for
solving uncertainty problems on a PISA adaptation
test

To cit this arcle: F Saniaya o1 12018 . Phys. Conf. Ser. 1088 012066

View the aticls onling for updates and enhancements.

Copyright 2022 Turnitin. All rights reserved.



The teachers' mathematics
literacy ability for solving
uncertainty problems on a PISA
adaptation test

by Julie Hongki

Submission date: 07-Apr-2022 10:50PM (UTC+0700)

Submission ID: 1804389515

File name: y_for_solving_uncertainty_problems_on_a_PISA_adaptation_test.pdf (843.41K)
Word count: 2906

Character count: 14786



Journal of Physics: Conference Series

PAPER - OPEN ACCESS You may also like

- Investigating middle school students’

The teachers’ mathematics literacy ability for culiss 0 mathemal
solving uncertainty problems on a PISA adaptation e fremn s

t t alysis of scientific literacy-based junior
es high school physics teaching material
readability on students increasing scientific
liter: kill

To cite this article: F Sanjaya et al 2018 J. Phys.: Conf. Ser. 1088 012066 H Rusnayati, G ﬁiﬂne and I M Sari

- Development of Interactive Learnin

Multimedia Using the Drill & Practice
Model on Scientific Literacy of Junior High
School Student

View the article online for updates and enhancements. L Lia, Zulkardi and K Wiyono

@The Ele_(_‘._troch mi_pal_ Society_ i
242nd ECS Meeting .@ Submit your abstract |

Oct 9-13, 2022 - Atlanta, GA, US
Abstract submission deadline: April 8, 2022

Connect. Engage. Champion. Empower. Accelerate.

MOVE SCIENCE FORWARD

This content was downloaded from IP address 202.94.83.210 on 04/04/2022 at 08:24




The 6th g}ulh East Asia Design Research International Conference (6th SEA-DR 1C) IOP Publishing
IOP Conf. Series: Journal of Physics: Conf. Series 1088 (2018) 012066  doi:10.1088/1742-6596/1088/1/012066

The teachers’ mathematics literacy ability for solving
uncertainty problems on a PISA adaptation test

F Sanjaya, A'Y Anggoro, H Julie and M A Rudhito
Sanata Dharma University, JI Affandi Tromol, Yogyakarta, 55002, Indonesia

E-mail: febif@usd.ac.id

Abstract. In research related to PISA, students have earned many portions as research
subjects. However, research on teachers is rarely conducted. It is widely believed that there is a
link between students’ ability and teachers’ ability. This study aimed at describing teacher's
solution on PISA adaptation test. The PISA adaptation test consists of 13 questions from 4
scopes. However, this research focuses on the scope of uncertainty consisting of 3 test
questions. In this study, the subjects were 7 teachers who were randomly selected from a
Junior High School. This study adopted Cobb and Koeno’s model of design research. The
finding showed that all teachers responded correctly in the scope of uncertainty at level 2 and
level 4. Moreover, the results revealed that 42,86% of teachers achieved level 5 and 28 57%
teachers achieved level 6. Therefore, to improve the quality of students it is necessary to
improve the quality of teachers.

1. Introduction

Student achievement was closely and directly related to the mathematics and pedagogical skills of
elementary teachers [1, 2]. There was a significant relationship between teachers' perceptions and
knowledge achieved by students [1, 2]. In this study teachers’ perceptions were defined as (1) teacher
paradigm in the learning process of mathematics, and (2) teacher attention to students' math skills [1,
2]. The teacher's attention to the students' mathematical skills was dependent on the teacher's
mathematical knowledge [1. 2]. Based on the opinion, the ability of teachers in managing the process
of learning to teach mathematics and solve mathematics problems was one of the determinants of
student success in completing the PISA test. In research related to PISA, studerff§} have earned many
portions as research subjects. However, research on tflichers is rarely done. This study aimed to
describe the Junior High School teachers” solution on PISA adaptation tests in quantity, space and
shape, change and relationship, and uncertainty area, but in this paper, researchers will only describe
the results of the research for teachers’ solution on PISA adaptation tests in the uncertainty area [3, 4,
5].

The literacy of mathematics was the ability of the individual in understanding mathematics and
applying it in dfE} life [6]. Using mathematical literacy, students could understand and apply the role
@ mathematics in the context of real life. [2. 7. 8]. According to Jan de Lange. the ability of a person
to identify and understand the role of mathematics in real life, to make accurate judgments, use and
involve mathematics in various ways to meet the needs of the individual as a reflectivefonstructive
and devoted citizen called the literacy of mathematics. The following matters affect mathematical
literacy skills, including: (1) the thinking and reasoning mathematically ability, (2) the argument
logically ability, (3) the communicating mathematically ability, (4) the problem model ability, (5) the
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1
g'oposing and solving problem ability, (6) the representing idea ability, and (7) the using symbol and
formal language ability [7, 9].

PISA problems related to students' mathematical literacy have 6 levels [3, 10]. Based on the
research of Julie [10], 83.33% students achieved level 4 and 38.89% of students achieved level 5.
Furthermore, this study will also look at whether there is a correspondence between the teacher's
ability and these results.

2. The Research Methodology
Two of design research characteristics were process-oriented and oriented to usability [11]. A design
of a test that adapted from PISA was developed by the researcher. In addition, the teacher's solution
for the test was described. Therefore, this study may be classified in the design study.

One of this study aims was to dglcribe the teachers’ solution on PISA adaptation tests. The steps

that researchers did in this research can be seen in the chart below.

=
Creating test
questions by
adjusting the Validating test Asking the teachers
existing PISA — questions. — 10 do the test. —

problem with the
Indonesian context.

Describing the
teachers’ solution

test.

4 >y

Figure 1. Research step

This test contained 13 questions, namely: (1) 3 questions for quantity, (2) 3 questions for
uncertainty, (3) 3 questions for change and relationship, and (4) 4 questions for space and shape. The
test was done by the teacher within 90 minutes.

This research used 7 Junior High School teachers as the subject of research in Yogyakarta and
surrounding areas. The selection of schools as the subjects of this study was conducted randomly
proportional, then the best teachers from each school were selected as research subjects.

3. The Results and Discussion

In this paper, the research results that would be presented were the result of the PISA adaptation
test on the uncertainty cﬂd [3., 4, 5]. The research result were described as follow:

Problem 1. The charts below show information about exports from Zedland, a country that uses zeds
as its currency (see Figure 2).
a. What 15%&: total value (in million zeds) of exports from Zedland in 19987

ji

b. What is the value of fruit exported from Zedland in 20007
A. 1.8 million zeds. D. 3.4 million zeds.
B. 2.3 million zeds. E. 3.8 million zeds.

C. 2.4 million zeds.

Tetel annual axperts from Zedlend in Distribution of axparts from
milliens of zeds, 1994 to 2000 Zadland in 2000
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Figure 2. Distribution of exports from Zedland
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Peacher’s answer for problem 1a:

The total value (in million zeds) of exports from Zedland in 1998 was 27.1. There were seven teachers
who made solutions like this solution. Teachers’ answer as above could be categorized in level 2 math
literacy skills, because they must chose the relevant information about exports in 1998 from the chart.

Ekacher’s answer for problem 1b:
The value of the fruit is exported from Zedland in the year 2000 = 1—30 x 42,6 = 3,834 million zeds~

3,8 million zeds. The answer was E. There were seven teachers who made solutions like this solution.
Teachers’ answer as above could be categorized in level 4 math literacy skills, because they must
integrate different representations from chart 1 and chart 2, and then link the information that they
need that were data of fruits and data export in year 2000.

@B blem 2. Many scientists fear the increasing levels of COygas in Earth's atmosphere caused by

climate change. The following diagram showgjthat the level of €O, emissions in 1990 (see bright bars)

in some countries (or territories), emissions levels in 1998 (see dark bars), and percentage changes in
emiffon levels between 1990 and 1998 (indicated by arrows and percentage).

a. In the diagram, you can read that in the USA, the increase in C0Ozemission level from 1990 to
1998 was 11%. Show the calculation to demonstrate how the 11% is obtained.

b. Mandy analysed the diagram and claimed she discovered a mistake in the percentage change in
emission levels: “The percentage decrease in Germany (16%) is bigger than the percentage
decrease in the whole European Union (EU total, 4%). This is not possible, since Germany is part
of the EU.” Do you agree with Mandy when she says this is not possible? Give an explanation to
SUpport your answer.

Emissions in 1990 (million tors CO,)

B Emissions in 1998 (million tors CO.)

|=e ng

&
H
H
¥

1 e ezr
i |y

Figure 3. The level of CO2 emissions in 1990

Teachers’ answer to problem 2a:

The increased CO2 emission levels from 1990 to 1998 is = % X 100% = % x 100% =
6;08550 % = 11%. There were seven teachers who made solution like this solution.

Teachers’ answer as above could be categorized in level 5 math literacy skills, because they must did
some following action:
1) Choose data that they need that was the emission data of USA, namely: emission of CO, in 1990
was 6049 and emission of CO, in 1998 was 6727,
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newdata—olddata

2) Choose the formula that satisfies real situation, and the percentage changing was ddara

100%.
3) Compare and evaluate the result of the formula that they made with 11%.

Teachers’ answer to problem 2b:

1. The teacher did not agree with Mandy opinion because he did not know the percentage of other
EU member states. There was the possibility of other EU countries that percentage CO2 emission
levels was more than4%. There were two teachers who made solution like this solution.

Teachers’ answer as above could be categorized in level 6 math literacy skills, because:

a. They could utilize information that was the percentage decrease in Germany was 16% and
the percentage decrease in EU was 4%, to be conceptualized.

b. They also could formulate and communicate their thoughts precisely and in accordance with
the original situation that the percentage decrease in EU was 4% not mean that all of the
percentage decrease EU countries was 4%.

2. The teacher agrees with Mandy opinion because the percentage of all countries in the EU was
4%.

There was one teacher who made solution like this solution.

3. There was one teacher who agrees with Mandy opinion without a reason.

4. There were three teachers who did not answer this question.

Problem 3. In a country, a number of polls are conducted to find @t support for an upcoming
presidential candidate. Four newspapers conducted a poll with results as presented in Table 1.

Table 1. Results of the vote for newspapers.

Newspaper name  Result of vote Information
T T 1

Newspaper 1 36.5 % The poll was conducted on January 6 to 500 randomly selected
people from voting citizens.

Newspaper 2 41.0 % The poll was conducted on January 20 to 500 randomly
selected people from voting citizens.

Newspaper 3 390 % The poll was conducted on January 20 to 1000 randomly
selected people from voting citizens.

Newspaper 4 44.5 % The poll was conducted on January 20th to 1000 readers by
phone

Which newspaper gave the best predictions about the number of voters, if the elections take place
on 25 January? Give three reasons to support your answer!

Teachers’ answer to problem 3:
1. The best prediction is Newspaper 3.
The reason was: (a) the poll was conducted at a time that is closer to the election time, so the
owner of the voting option was assumed to be more secure with his choice and ready to make his
choice, (b) the samples were more than others, then the poll results will be more valid, and (3)
polls conducted on citizens who have voting rights. There were two teachers who made solution
like this solution.
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Table 2. Teachers’ ability in the uncertainty area for the PISA adaptation test.

Teacher's
‘ . The number of
Problem achievemen Reasoning Percentage
teacher
t level
I T T
The teachers could choose the relevant information
la Level 2 about exports in 1998 from the chart. ! 100,00%
The teachers could integrate different representations
from chart 1 and chart 2, and then link the information
Ib Level 4 that they need that were data of fruits and data export 7 1000%
in 2000.
The teachers could did some following action:
a. Choose data that they need that was the emission
data of USA, namely: emission of CO, in 1990
was 6049 and emission of CO; in 1998 was
6727,
Level 5 b. Choose the formula that satisfies real situation, 6 85.71%
2a and the percentage changing was
newdata-olddata . 4,
olddata
¢. Compare and evaluate the result of the formula
that they made with 11%.
Could not 1 1429%
answer
The teachers could did some following action:
a. They could utilize information that was the
percentage decrease in Germany was 16% and
the percentage decrease in EU was 4%, to be
conceptualized.
Level 6 b. They also could formulate and communicate 2 28,57%
their thoughts precisely and in accordance with
2h the original situation that the percentage decrease
in EU was 4% not mean that all of percentage
decrease EU countries was 4%.
Could not
be leveled 2 28,57%
Could not 3 42 86%
answer
The teachers could did some following action:
a. Develop models and specifying assumptions for
complex [iuations
Level 5 b. Choose, compare, and evaluate problem solving 3 42.86%
3 strategies for complex problems related to the
models.
Could not
be leveled 4 S714%
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2. The best prediction is Newspaper 3.
The reason was: (a) respondents were selected at random, (2) more respondents, and (3)
respondents were selected from citizens who have voting rights. There was one teacher who made
solution like this solution. Teachers’ answer as above could be categorized in level 6 math
literacy skills, because the teachers were able to do the following activities:
a. Develop@odels and specifying assumptions for complex situations
b. Choose., compare, and evaluate problem solving strategies for complex problems related to
the models.
3. The best prediction was Newspaper 4.
The reason was: (a) the result was the largest percentage, (b) the polling time was close to
election time, and (c) the number of respondents taken more than newspapers | and 2. There were

four teachers who made solution like this solution.

Table 2 summarizes the results obtained by the teacher. From the table, it can be seen that the
teachers have been able to reach level 2 and level 4. Some teachers have been able to reach level 5 and
6, but not all teachers were able to achieve it. Based on the research of Julie [10], 83.33% students
achieved level 4 and 38.89% of students achieved level 5.These results correspond to the results of
this resear(ﬂ that were 100,00% of teachers achieved level 4 and 42 .86% of teachers achieved level 5.
Therefore, to improve the quality of students it is necessary to improve the quality of teachers.

4. Conclusions

From the above explanation, it can be concluded that all teachers could solve one level 2 and one level
4 uncertainty problems. One of the seven teachers has not been able to complete a first level 5
uncertainty problem. Four of the seven teachers have not been able to complete the second level 5
uncertainty problems. Five of the teachers have not been able to complete an uncertainty problem for
level 6. This means the teachers were still having difficulties with the PISA problems level 5 and level
6. Therefore, the quality of teachers needs to be improved in order to be able to assist students to reach
the maximum level in PISA.
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