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Abstract

The purpose of the present study was to explore the relationship between seventh grade secondary students’ arithmetic
performance and their mathematical literacy. The study group was comprised of 297 students, selected via random sampling from
among seventh grade students enrolled in Ziibeyde Hanim Secondary School in Serdivan, Sakarya during the 2012-2013 and
2013-2014 academic years. The relationship survey, a quantitative research model, was employed in the study. The data
collection instruments utilized in the study were the Arithmetic Tempo Test (Tempo Test Rekenen, TTR; De Vos, 1992), which
was used to test students’ arithmetic performance, and sample 7th grade PISA questions published by the Ministry of National
Education (MoNE), used to measure mathematical literacy. The statistical analyses yielded a moderate level of relationship
between mathematical literacy and arithmetic performance levels.
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1. Introduction

Within the last quarter of the century, during which science and technology have undergone rapid development,
the education systems of a vast majority of countries have included among their goals the target to educate
individuals that are qualified in all respects and highly successful in order to catch up with powerful countries in the
world (Akyiiz & Pala 2010). To this end, individuals need to be educated to become autonomous beings, to acquire
the skills to seek and find the information they need, and to adopt self-regulated learning when necessary. The
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expectation for individuals to possess these qualities has increased the importance attached to the frequently
mentioned “literacy” ability in recent years.

The topic of mathematic literacy was first taken up in the U.S.A. in the 1980s. There were serious concerns in
relation to mathematical ignorance and lack of computing ability in the U.S.A. As a response to these concerns, the
National Council of Teachers of Mathematics (NCTM) developed “educational programs and assessment” standards
for mathematics education (Martin, 2007). Based on these standards, the National Research Council (NRC) defined
mathematics as the key to opportunities and as a result of these standards, it was at the end of the 1990s when
mathematics literacy was first expressed within such a wide scope as a goal of mathematics education (Pugalee,
1999). In the copies of NCTM, there are strong views indicating that to realize mathematical literacy, an individual
should develop mathematical skills, a unique cognitive attitude towards mathematics and self-confidence in
mathematics performance (the so-called mathematical structure of the mind) (Kaiser ve Willander, 2004).

Within the standards of School Mathematics, NCTM defines mathematical literacy as “mathematical knowledge
used functionally in many different situations and conditions” (Pugalee, 1999). (Cited in Yenilmez & Uysal 2011).
Mathematical literacy was defined by the Organization for Economic Co-operation and Development (OECD) as
students’ ability to apply their knowledge in the subject area and to apply their ability to reason, analyze and
synthesize to the problems they encounter (Sar1 Uzun, Yanik, Sezen 2012). As numerous countries give importance
to mathematical literacy and are concerned about their place in various types of literacy, OECD initiated the
implementation of tests measuring mathematical and science literacy every three years to 15-year-old students who
have completed their compulsory education. This is an indication of the degree of importance attributed to literacy
at the international level.

In the studies of the Programme for International Student Assessment [PISA], carried out by OECD,
mathematics is taken beyond school mathematics by presenting questions based on the context of real life problems
rather than the mathematics curriculum. The goal of PISA is to raise individuals who engage in and understand
mathematics, who can make sound criticisms and who can use these skills in their future daily and work lives. PISA
proceeds with their studies in line with these goals (Kaiser ve Willander, 2004).

The first step for an individual to become mathematically literate is to possess arithmetic skills. When the
literature is examined, it is observed that that there are tests developed to measure students’ arithmetic speed and
skills. Some of these tests can be listed as the Arithmetic Tempo Test (ATT), the Arithmetic Number Facts Test
(Tempo Test Rekenen, TTR; De Vos, 1992), and the Arithmetic Test Revised (Kortrijkse Rekentest Revision, KRT-
R; Baudonck et al., 2006). Such tests, which have not yet started to be developed in Turkey, show the extent to
which students have developed basic arithmetic skills.

It is claimed that students’ having good and sound fundamental arithmetic skills is an important predictor in
terms of their future school lives and mathematical procedures. Based on the results of the Arithmetic Tempo Test
administered to primary school students in the Netherlands, students’ norms were identified according to their grade
levels, and students passed on to the next stage according to their scores ( Stock, Desoete & Roeyers, 2009).

Parallel to these developments that took place in other countries, reforms have been made in education programs
in Turkey in the last decade. A student-centered system has been adopted in mathematics education programs with
specific emphasis laid upon skills such as seeking cause-effect relationships and making predictions and
interpretations. With this system, students are expected to combine their present arithmetic computation skills and
mathematical knowledge with interpretation and prediction skills and reach the level of competence of analysis and
synthesis. And this makes us conduct research studies on the arithmetic skills that play a fundamental role in the
process that leads students to mathematical literacy.

2. Method

In the present study, investigations were conducted to seek the answer to the research question, “What kind of a
relationship is there between Students’ Arithmetic Performance Scores and their Mathematical Literacy Scores?”

2.1. Participants

The participants of the study were comprised of 297 seventh grade students, 145 (48.8%) of whom were females
and 152 (51.2%) of whom were males, enrolled in a school in Serdivan, Sakarya during the 2012-2013 and 2013-
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2014 academic years.
2.2. Instrument

The Arithmetic Tempo Test (ATT) and the Mathematical Literacy Tests were administerd to the students to
collect the data of the present study. ATT, utilized to determine students’ arithmetic performance scores, is
comprised of a total of 200 questions which need to be completed in 5 minutes. It includes five sections with 40
questions in each section: a one-minute addition test (Attl), a one-minute substraction test (Att2), a one-minute
multiplication test (Att3), a one-minute division test (Att4) and a one-minute mixed computations test (AttS). The
Test’s Cronbach Alpha coefficient, Guttman Split-Half coefficient, and Spearman-Brown coefficient are .90, .93 and
.95, respectively (Desoete, Stock, Roeyers, 2009). To measure students’ mathematical literacy, the researchers
administered a test that they prepared by selecting sample PISA questions, published by the Ministry of National
Education, compatible with seventh grade mathematics education program. The questions were retrieved
from http://pisa.meb.gov.tr/wp-content/uploads/2013/07/PISA-kitab%C4%B1.pdf.

2.3. Data Analysis

The data were analysed using the SPSS 18.0 statistical package. The results of the study were obtained by
means of the Pearson Correlation Coefficient, One Way Analysis of Variance (ANOVA), and Related Samples t-test
analyses. The statistical analyses were run at a significance level of 0.05. To analyse students’ Mathematical
Literacy test results, the arithmetic means and standard deviations were calculated and the necessary analyses were
conducted by defining one standard deviation below the mean as low, one standard deviation above the mean as
high and the middle group as average level.

3. Findings

Findings related to the relationship between students’ mathematical literacy scores and arithmetic performance
scores are presented in Table 3.1.

Tablo 3.1 The relationship between students’ literacy scores and ATT total score

ATT Total Score
450

p .000
N 283

Literacy

When Table 3.1 is examined, it can be observed that there is a significantly moderate positive correlation
between students’ literacy scores and ATT total scores (r = .45, p < .01). In this case, the higher students’ ATT
scores, the higher their literacy scores are.

The results of the ANOVA test, conducted to investigate whether students’ arithmetic performance scores
varied across different mathematical literacy levels (low, average, high), are presented in Table 3.2.

Table 3.2 ANOVA test results of students’ arithmetic performance scores in relation to their literacy levels

Sum of Mean Literacy ATT Significant
sd F p Average .
Squares Square Levels Score Differences
Between groups 10056,595 2 5028,297 29,000 ,000%* Low 49.32
ATT L-A
Within groups 48549,264 280 173,390 Average 60.53 L-H
Total 58605,859 282 High 67.90 AH

*p<.01 L:Low, A:Average, H:High
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Table 3.2 indicates a statistically significant variance between students’ mathematical literacy and their
Arithmetic Performance Scores according to the ANOVA test results [F(2.280)=29.00; p<.01]. Based on these
results, it can be concluded that the higher the students’ literacy levels, the higher their arithmetic performances are.

After the ATT was administered to seventh grade students during the 2012-2013 academic year, the same test
was administered again to the same students in the 2013-2014 academic year. The Testl and Test 2 results obtained
from these test administrations are presented in Table 3.3 below.

Table 3.3 The Relationship between Students’ Test 1 and Test 2 Scores of the ATT

Group N X Ss sd t p
ATTI Test 1 134 14.65 2.851 266 1971 050
Test 2 134 15.33 2.790
ATT2 Test 1 134 12.228 2.6920 266 -476 635
Test 2 134 12.388 2.8275
ATT3 Test 1 134 12.38 3.216 266 2318 021
Test 2 134 13.35 3.572
ATT4 Test 1 134 9.19 4.006 266 -2.340 020
Test 2 134 10.44 4711
Test 1 134 11.94 2.909
ATTS 266 -2.557 011
Test 2 134 12.90 3.222
Test 1 134 60.384 14.0420
Total Score 266 -2.236 .026
Test 2 134 64.399 15.3253

When the data in the Table are examined, a significant relationship can be observed between Test 1 and Test 2
scores, except for the ATT2 (p > .05) score and the limited relationship in ATT1. Accordingly, it can be said that
the time period between the two tests had an impact on students’ Arithmetic Performance Scores.

4. Discussion

Based on the significant relationship found between students’ mathematical literacy scores and their ATT scores,
it can be concluded that students with a high level of skills in the four operations may also have a high level of
mathematical literacy. Because an important portion of the four computation skills is learned at primary school and
since simple mathematical problems are again encountered at primary school level, it can be said that a good and
sound primary school education can have crucial impacts on students (Kaiser ve Willander, 2005).

According to the NCTM (2007) standards, it is believed that as students proceed from 3rd grade to 5th grade in
primary school, if they develop a method to easily solve and practice operations after they learn arithmetic
operations, this will make a great contribution to their mathematical achievement (Kara, 2013). The significant
relationship found between ATT scores and literacy scores in the present study can indicate that this view will have
a positive impact on mathematical literacy.

As result of the ANOVA test conducted to seek whether students’ ATT scores varied across mathematical
literacy, significant differences were found between average and low levels, and between average and high levels.
This shows that the Arithmetic Tempo Test is predictive of students’ mathematical literacy. As in the Netherlands,
establishing student norms according to grade levels and implementing the Arithmetic Tempo Test can yield
information about students’ future mathematical literacy in Turkey (Desoete ve digerleri, 2009). This application
will save time, when compared to the other tests measuring mathematical literacy, and positive outcomes can be
achieved in a short period of time.

That the results of the ATT, which was administered to students in the 2012-2013 and 2013-2014 academic
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years, yielded significant relationhsips between all ATT scores, except for the Att2 score, may indicate that the time
interval between the two implementations constitutes a condition in favour of students’ mathematical skills. The
reason why no significant relationship was found in the Att2 score can be attributed to small sample size.
Considering that the participants of the present study are 7th grade students, the significant results yielded in the
study can show that more striking results can be obtained in the primary school stages, where students’ individual
differences are believed to be more distinct, and thus every period of time students spend at primary school is highly
crucial (Celik & Kandir, 2013).

To increase students’ Arithmetic Performances, students should be introduced to mathematics at an early age and
during their primary school education, students should initially be educated to understand the logic of mathematical
operations and then practice operations through practical means (such as Mental Arithmetics) (Lean ve Lan t.y.,
Kara, 2013).

To increase students’ Mathematical Literacy, students should, as of primary school, be presented with real life
problems and open-ended interpretation problems and enable them to approach problems with a critical perspective.
Another step that can be taken in this area is to raise qualified primary school teachers, mathematics teachers and
science and technology teachers, who are engaged in mathematics (Ersoy,1997;2003).
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