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EEL AT [ BET T el JTaa\SEE In workplaces, employees need to understand the meaning of the

calculations they perform in their work environment, and in fact employers expect a desirable level of
mathematical application from their employees. Education is obliged to train students as useful citizens
for the society in proportion to the progress of science and technology. The question is whether a student,
after compulsory education, is able to face everyday challenges or not. In many educational societies, this
readiness and ability is called literacy, and in particular mathematical literacy. In other words, mathematical
literacy includes applications of mathematics in relation to real life. Also, the National Council of Mathematics
Teachers has stated that one of the most important goals of mathematics education is to make students
aware of the role of mathematics and its effectiveness in life and development of thinking and reasoning;
in addition, having confidence in their capacities and abilities in performing mathematical tasks and various
problem-solving situations. The purpose of this study is to study the mathematical literacy of students in
grade 9.

MThe research is descriptive and survey method. The statistical population is 9th grade students of
the junior high school in Najaf-Abad city and the sample consists of 266 male and female students selected
randomly by cluster sampling method. The instrument for measuring is a researcher-made test based on
the PISA study, which included 8 questions and included 14 questions. Student's mathematical literacy was
studied in various fields and content areas using mathematical processes. The formal and content validity
of the research tool was confirmed by experts in mathematical education and mathematical professors.

m The results showed that students did not perform well in mathematical literacy test. The
findings indicate that the student's mathematical world is far from all aspects of issues, content areas, and
mathematical processes with the real world. It is hoped that the results of this study will lead to a review of
textbooks, teacher training and evaluation methods aimed at improving students' mathematical literacy so
that students are more likely to come to the math class.

However, for the progress and development of a society, citizens need to be dynamic and
successful in their personal lives and have the ability to solve their personal problems. The expectation from
a 15-year-old student is that he or she be able to make financial decisions for his or her personal purchases,
for example, or that he or she be able to meet the personal needs of the profits from the purchase and
sale of goods. Given that education professionals believe that students need both the components of
communication skills and problem-solving ability to enter academia and the job market, and that these two
are important through enhanced mathematical literacy, Addressing students' poor performance in assessing
math literacy is not without merit.
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Table 1: Major domain of PISA survey in different years

Holding survey years Major domain Num;:aeéizifpﬁ:ztries
2000 Reading literacy 32
2003 Mathematical literacy 41
2006 Science literacy 57
2009 Reading literacy 65
2012 Mathematical literacy 65
2015 Science literacy 72
2018 Reading literacy 79
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Table 3: Desired distribution of mathematics items in PISA survey, by context
category

Percentage

Context issue of items

Context category

Includes activities related to the
individual, affiliates and peer group,
which can include food, shopping,
games, personal health, personal
transportation, travel, and more.

Personal 25

This category revolves around the
subject of work and work. The
questions include the cost and order of
supplies for construction, the
calculation of the rights list, quality
control, inventory planning,
architecture, and  decision-making
professions.

Occupational 25

This category refers to the individual's
place in the community (local, national,
or international). Which includes voting
system, public transport, public safety,
surveys and advertising. Although this
area shares the job category, it is
considered in this area from the social
dimension to issues.

Societal 25

Scientific questions are related to the
applications of mathematics in real-
world science and technology, which
can include climate and climate,
ecology, pharmacy, space science,
genetics, and a particular math world.

Scientific 25

Total 100
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Table 2: Desired distribution of mathematics items in PISA survey, by content
category

. Percentage
Content category Problems issue of items
Problems that incorporates the
Quantity quantification of attributes of objects, 25
relationships and ... in the world.
Uncertainly and Problems that recognizing the place of 25
data errors and uncertainly
Problems in this area deal with the
Space and shape discovery of relationships and changes 25
in phenomena.
Visual understanding, creating and
reading a map, and visual
Change and interpretation of the three- 25
relationship dimensional forms and in general
everything that we face visually and
physically.
Total 100
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Table 4: Desired distribution of mathematics items in PISA survey, by process
category

Percentage

Process Process issue of items

How an individual effectively works

to identify and identify opportunities

for using mathematics in problem 25
situations, and then provide the
mathematics needed to solve a
problem.

Formulating

The individual's ability to use the 50
learned  techniques, facts, and
mathematical models to solve the

problem is formulated.

Employing

A process in which one manifests his 25
ability to reflect on solutions, results,

and mathematical findings in the real

world and assesses the results in

terms of real-world logic.

Total 100

Interpreting
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Table 5: Content and context categorization and process of test questions

Items Number of questions Process Content Context
Staircase 1 Employing Change and relationship Scientific
Ferris wheel 2 Employing Space and shape Societal
Formulating Space and shape Societal
Height 2 Interpreting Uncertainly and data Societal
Employing Uncertainly and data Societal
MP3 players 2 Employing Quantity personal
Interpreting Quantity personal
Sailing ships 2 Employing Quantity Scientific
Employing Space and shape Scientific
Selling newspapers 2 Formulating Change and relationship Occupational
Interpreting Change and relationship Occupational
The best car 2 Employing Quantity Personal
Formulating Uncertainly and data Occupational
Revolving door 1 Employing Space and shape Scientific
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Table 6: Content and context categorization and process of research tool
Process Context Context
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Table7: Average percentage of students’ responses

Responses No
Correct Incomplete Incorrect responses Total
percentage 35 11 24 29 100
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Table 8: T-test results

Average score Standard deviation

Test statistic

Expected average p-value

11.42 5.23

-7.78

14 0.0001
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Table 9: T-test results

Test statistic Degrees of freedom p-value

-5.68 249 0.000
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Table 10: Distribution of responses in all test questions

Items Question Responses Correct Incomplete Incorrect No responses Total
Percentage 183 8 42 30 250
1 Staircase 1
Frequency 70 3 16 11 100
Percentage 124 32 52 42 250
1
Frequency 50 13 21 17 100
2 Ferris wheel
Percentage 106 42 51 51 250
2
Frequency 43 17 20 20 100
Percentage 25 212 3 10 250
1
Frequency 10 72 1 17 100
3 Height
Percentage 116 0 72 62 250
2
Frequency 46 0 29 25 100
Percentage 81 61 68 40 250
1
Frequency 33 24 27 16 100
4 MP3 players
Percentage 46 0 118 86 250
2
Frequency 18 0 47 35 100
Percentage 73 0 98 79 250
1
Frequency 29 0 39 31 100
5 Sailing ships
Percentage 68 16 63 103 250
2
Frequency 27 7 25 41 100
Percentage 44 9 85 112 250
1
Fi 18 4 34 44 100
6 Selling newspapers requency
) Percentage 17 2 97 134 250
Frequency 7 1 38 54 100
Percentage 152 24 16 58 250
1
Frequency 61 10 6 23 100
7 The best car
Percentage 36 0 100 114 250
2
Frequency 14 0 40 46 100
Percentage 153 6 24 67 250
8 Revolving door 1
Frequency 61 2 10 27 100




N. Yaftian, M. Shayan

(AF+)

OhlSes 5 LSl

O3] Vs 51 S m sl slalez s (ygeil s VY Jgar
Table 11: Binomial test results for each test item

Items Question Responses Sample ratio p-value
X Correct 183 70
Staircase 1 0.000
Incorrect 70 30
Correct 124 50
1 0.95
. Incorrect 50 50
Ferris wheel
Correct 106 43
2 0.022
Incorrect 43 57
Correct 25 10
1 0.000
X Incorrect 10 90
Height
Correct 116 46
2 0.282
Incorrect 46 54
Correct 81 33
1 0.000
Incorrect 33 67
MP3 players
Correct 46 18
2 0.000
Incorrect 18 82
Correct 73 29
1 0.000
. . Incorrect 29 71
Sailing ships
Correct 68 27
2 0.000
Incorrect 27 73
Correct 44 18
1 0.000
. Incorrect 18 82
Selling newspapers
Correct 17 7
2 0.000
Incorrect 7 93
Correct 152 61
1 0.001
Incorrect 61 39
The best car
Correct 36 14
2 0.000
Incorrect 14 86
. Correct 153 61
Revolving door 1 0.001
Incorrect 61 39
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Table 12: Average percentage of responses in content category

Average percentage of responses

Context category Number of items Correct
personal 3 37
Occupational 3 13
Societal 4 37

Scientific 4 39

Incomplete Incorrect No responses
11 27 25
2 37 48
25 18 20
3 25 33
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Table 13: T test results for context category

Context category Average of scores Standard deviation Test statistic Expected average p-value
personal 2.55 1.39 -5.02 3 0.0001
Occupational 0.82 1.42 -24.11 3 0.0001
Societal 14.12 2.1 0.904 4 0.36
Scientific 392 2.26 -0.531 4 0.59
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Table 14: Average percentage of responses in content category
Verage percentage of respanses
Content category Number of items Correct Incomplete Incorrect No responses
Quantity 4 35 9 30 26
Uncertainly and data 3 23 24 24 29
Space and shape 3 32 3 29 36
Change and
relationship 4 45 10 19 26
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Table 15: T test results for each test area
Content category Average scores Standard deviation Test statistic Expected average p-value
Quantity 3.156 1,83 4 4 0.0001
Uncertainly and data 1.26 1.43 3 3 0.0001
Space and shape 3.98 231 4 4 0.913
Change and 2.01 1.41 3 3 0.0001
relationship
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Table 16: Average percentage of responses in mathematical processes

Average percentage of responses

Number of items Correct Incomplete Incorrect No responses
Process
3 7 31 37
Formulating
) 8 7 22 24
Employing
3 24 29 35
Interpreting
2l sleanlp Gl t el @l Y Jyur
Table 17: T test results for mathematical processes
Process
Average scores Standard deviation Test statistic Expected average p-value
Formulating 1.7 1.69 -12.11 3 0.0001
Employing 8.16 3.7 0.71 8 048
Interpreting 1.54 1.01 -22.73 3 0.0001
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