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Abstract: The academic achievement of students can decrease if they fail to use mathematics study strategies well.
This situation may lead to negative opinions and attitudes among students towards mathematics. In this study, it was aimed
to examine the mathematics study strategies of students enrolled at secondary schools in terms of academic achievement
and multiple variables. Relational survey method, one of the quantitative research methods, was used to obtain the data. The
universe of the study consists of a total of 9,072 students in the 6™, 7™ and 8™ grades of secondary schools under the Secondary
Education Office of the Ministry of National Education and Culture of Northern Cyprus during the 2019-2020 academic year. In
the study, the simple random sampling method was used to include 1,012 students. In order to collect the research data, the
mathematics study strategies of secondary school students were used; on the other hand, mathematics grades were employed
to assess their academic achievement. As a result of the research, when the mathematics study strategies of secondary school
students are examined, it is seen that their mathematics study strategies are at the medium level. In this study, a comparison
of mathematics study strategies in terms of gender showed that the average score of female students for mathematics study
strategies was higher compared to the males. It was also seen that students’ mathematics study strategy scores were similar
regardless of whether they were attending extra-school study centres or preparatory schools, and students’ mathematics
study strategies scores were similar regardless of whether they received private tutoring. Regardless of the grade levels of the
students, we can also claim that their mathematics study strategies are at the medium level. Generally, it has been observed
that secondary school students with high academic achievement use their mathematics study skills better than students with
low academic achievement.
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Introduction

The evolving world needs people who understand themselves and their environment well, and
who know in what way they think. Mathematics is one of the most important instruments that is known to
improve thinking. For this reason, mathematics education is one of the most important building blocks of
basic education (Umay, 2003). Recently, there have been critical changes in the perspectives of education,
mathematics, and mathematics education. Mathematics education aims to raise people who not only
know mathematics but also practice what they know, do mathematics, solve problems, communicate, and
enjoy doing these things. Such an objective requires change (Yaman, Olkun and Toluk, 2003).

One of the important factors affecting students’ level of success at school is their study strategy.
The concept of strategy is a word used primarily used by military services. A strategy is a plan prepared
to conduct military activities (Whitworth, Herzog and Scott, 2012). Generally speaking, when a strategy
is mentioned, it is expressed as the way of obtaining something, or the applications made within the
framework of a plan developed to reach a certain goal. People become successful when they follow a
certain plan in order to achieve a certain goal. As a result, there are always methods that people can
follow in order to ensure their desired learning. All this can be defined under the term learning strategy
(Acikgoz, 2003).

Learning strategies make it easy to possess thoughts, behaviours, beliefs or feelings, to understand,
orto transfer old knowledge and behaviour into new ones (Weinstein, Husman and Dierking, 2000). In terms
of learning strategy, several different methods and ways have been suggested. One of these is explained
as follows (Arries, 1999): The ability to identify strategies step by step, to list teaching approaches and
learning materials, to model, implement with guidance, to apply independently, to capture opportunities
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to transfer skills and ideas from one situation to another, to develop the ability to establish meaningful
connections between skills and ideas, to find opportunities to show what they know, self-monitoring and
self-control, and developing tools to evaluate one’s self-learning.

While Hoover and Patton (1995) explained study skills as all of the processes that involve acquiring,
organizing, synthesizing, remembering and using information, Kartika (2007) defined them as the reading
and thinking required for any task involving work. Crede and Kuncel (2008) defined study skills as the
student knowing the study strategies and methods and using the time and resources appropriately to fulfil
the desired task. Pohl (2020), on the other hand, explained study skills as techniques and strategies that
help the individuals recall what they read and hear for specific purposes.

An appropriate study strategy can have a positive impact on school success. The strategy used is
one of the most important aspects of study mathematics. A person who can determine a study strategy
achieves the desired result more easily. A person’s ability to strategy to solve the problem that they
are working on shows that he / she largely has command of the topic. Each person’s study strategy is
different. A particular study strategy may seem easy to some people and difficult to others. Therefore, it is
possible to produce more than one study strategy for a problem (Qu, Wang and Zhong, 2009).

Learning, and using strategies of learning and studying by students is as important as learning
other courses. Enabling students to acquire learning and study strategies means helping them learn and
succeed by understanding the lessons. When students excessively, this may not always guarantee them
success. Students should know what to do and how to do it at all times in addition to studying hard. One
of the main factors in achieving this is that students should be proficient in effective study strategies and
methods (Willems and Bossche, 2019).

Learning, perceiving and using strategies of learning and studying by students affect their level of
success deeply. The success rate of students who learn and use these strategies positively is higher than
those who study without using strategies. Today’s education model incorporates an examination system
in which very slight changes in the grades can impact their future lives. Today’s students, who have to
leave hundreds of friends behind to pursue higher education, should have very good learning and study
strategies. With each passing day, the number of students is increasing and competition is becoming
more intense. For this reason, it is important that students have a good learning and study strategy
(Rohman, Hobri and Sahnawi, 2019).

Itis aimed for students to understand mathematical concepts in the secondary school mathematics
curriculum, to establish a relationship between concepts, to reach a new concept with reasoning
(judgement) skills, to solve daily life problems, to establish models, and to associate these models with
mathematical concepts. Itis known that the ability of students to reach the achievements in the curriculum
by themselves will enable learning to become permanent in their minds, and the ability to establish
relationships and reasoning between the achievements will positively affect the students’ mathematics
achievement. The Secondary School Mathematics Curriculum consists of five learning areas: Numbers
and Operations, Algebra, Geometry and Measurement, Data Processing, and Probability (Ministry of
Education and Culture, 2016).

The study strategy is one of the most important factors that affects the academic achievement of
students. The correct choice of study strategy has a positive impact on school success. The strategy is
one of the most important aspects of studying mathematics. Those students who determine the study
strategy correctly can reach the desired results more easily. When a person determines an appropriate
strategy to solve the problem that he/she is working on, this shows that he/she largely has command of
the topic. Each person’s study strategy is different. A particular study strategy may seem easy for one
person and difficult for another. Therefore, it is possible to produce more than one study strategy for a
problem (Coendars and Verhoef, 2019).

Another variable of study strategies is the positive self-image of the individual and his/her positive
image towards the school and the teaching staff. It is believed that students who think that they are more
successful will have more positive attitudes towards studying and use more effective study strategies.
One of the correct study strategies is the efficient use of time. Time should be used correctly, not only in
terms of courses, but also in people’s lives in general. All people should use time correctly and effectively.
Students must use this strategy appropriately in order to be successful at school and in their educational
lives. The scope of knowledge, skills, behaviours and habits that students need to learn as they move to
higher grades increases further. The scope and content of lessons, especially those such as mathematics,
increase more. In this respect, they must determine correct and easy strategies for studying, one of
the most important of which is time management. Therefore, students must manage their time correctly
during the course of studying (Lewis, Perry and Hurd, 2009).

Some students frequently mention that although they study hard, this is not reflected in their levels
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of achievement in classes. According to Song et al. (2020), the important factor here is that efficiency
obtained from studying is not a function of the time spent studying. What is most important in studying is
that time is managed well and high efficiency is obtained.

Students understanding the nature of study strategies and using them is as important as learning
a different course. Their knowledge of learning and study strategies means that they can understand
classes better and that they can receive help in understanding lessons. When students study when taking
courses, they may not always guarantee them success. In addition to studying, students must know what
they should do and how they should do it. One of the most important factors in this respect is that students
should have the ability to adopt study strategies and methods (Holm, Hausman and Rhodes, 2020). An
examination of the literature shows that there is a strong correlation between academic achievement and
studying habits (Bergey et al., 2019). For this reason, one of the most important tasks of educationists is
to ensure that students make maximum use of education activities and improve their study strategies to
a more effective and efficient level.

More importance is being given to education and teaching and the number of students is continuing
toincrease on global scale. As a result of this increase, an examination of the mathematics study strategies
of students, and determination of the factors that positively or negatively affect teaching and education,
will result in an improvement in the quality of the education systems around the world. Considering the
findings of previous studies, the examination of mathematics study strategies of secondary school students
will provide benefits, especially in terms of the success in mathematics for mathematics teachers and
students alike. The objective of this paper is to examine the mathematics study strategies of secondary
school students from the perspective of academic achievement and multiple variables. In accordance with
the objective of this paper, the following sub-objectives have been identified:

+ What is the nature of the mathematics study strategies of secondary school students?

* Is there a significant difference between the mathematics study strategies of secondary school
students from the perspective of gender, whether they attend an extra-school study centre or school, or
are receiving private tutoring for mathematics, grade, and their academic achievement?

Materials and Methods

Research Method

The objective of this study is to examine the mathematics study strategies of secondary school
students and their relation with academic achievement from the perspective of multiple variables; thus,
the relational survey model was used in the research. Karasar (2006) described the relational survey
model as a “research model aiming to determine the presence and / or degree of co-variation between
two or more variables”.

Population and Sample

The universe of this research comprised a total of 9,702 students enrolled in the 6", 7" and 8" grades
of secondary schools affiliated with the Ministry of National Education, Directorate of Secondary Education
in Northern Cyprus. During the selection of the research sample, 622 students were determined according
to 5% margin of error and 99% confidence interval. However, in order to increase the generalizability of
the research, this number was exceeded and a total of 1,012 students were included in the study by using
a simple random sampling method.

Frequency and Percentages of the Students Constituting the Sample According to Demographic
Variables

Of the 1,012 secondary school students included in the study, 47.4% were girls and 52.6% were
boys. 19.5% of the students were 6" grade students, 55.1% were 7" grade students and 25.4% were 8"
grade students (Table 1).

Only 24.3% of the students included in the study stated that they attended extra-school study
centres or preparatory schools, and 75.7% of them did not. It was observed that 17.4% of the students
received private tutoring and 82.6% did not receive private tutoring. Thus, the majority of the students
participating in the research did not receive private tutoring. Additionally, the average mathematics grade
of the secondary school students included in the research at the end of the previous semester was 6.60
out of 10 and the standard deviation was 2.377(Table 1).
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Table 1
Frequency and Percentages of the Students Constituting the Sample According to Demographic
Variables

N %, X- Sd
Gender
Girl 480 474
Boy 532 52.6
Grade
6t Grade 197 19.5
7t Grade 558 55.1
8th Grade 257 254
Extra-school study
centre/preparatory school
Yes 246 243
No 766 75.7
Receive Private Tutoring
Yes 176 17.4
No 836 82.6
Average Math Grade 1012 6.60-2.377
Total 1012 100,0

Data Collection Tool

In this research, the mathematics study strategies scale of secondary school students was used
to collect data. The participants of the research were also asked about their gender, class, whether they
attended any extra-school study centre or preparatory school, received private tutoring for mathematics,
and their academic achievements at the end of the semester. The scale was used in the research after
obtaining the necessary permissions by contacting the authors of the “Mathematics Study Strategies
Scale” developed by Aslan (2008). The scale has four factors and comprises 35 items. These factors
are time management strategies, executive cognition strategies, cognitive strategies and test strategies,
respectively.

The basis of the time management strategy is to know how time is spent, as well as planning
the time spent working within the remaining time after time management for various personal needs.
Woolfolk (1993) expresses executive cognition strategies as skills to monitor learning effectively during
learning. Cognitive strategies include competencies such as obtaining information, controlling attention,
and developing methods of remembering (Schuster et al., 2020). Transfer of metacognitive skills in self-
regulated learning: an experimental training study (Schuster et al, 2020). Testing strategies, summaries of
topics covered by the test. It includes repeating summaries, answering questions about the same issues
that have been solved before, working hard on lesser known issues and having preliminary information
that guides test preparation (Murry, 1990).

The 5-point Likert scale is ranked from the highest to the lowest score, “strongly agree (5)”, “agree
(4)", “indecisive (3)", “disagree (2)” and “disagree totally (1)” and scores were calculated accordingly. It is
necessary to test the reliability of each factor that constitutes the scale. The Cronbach’s alpha reliability
coefficient calculated for the overall scale was 0.90. In this study, the Cronbach’s alpha reliability coefficient
calculated for the overall scale is 0.92. For this reason, it can be stated that the scale is very reliable.

Analysis of Data

Statistical Package for Social Sciences SPSS 24.0 software was used for statistical analysis of the
research data. In statistical analysis, the level of significance was taken as .05. Preliminary analysis was
performed with SPSS to test the data for normality. It was understood using the Kolmogorov-Smirnov test
that the distribution of dependent variables was not normal in the subgroups (p <0.05). For this reason,
non-parametric tests were used in this study. Average and standard deviation values were given for the
explanations of the items of the scales.

While the significance of the differences between the mean scores was tested in the study, in
cases where the variable has two subgroups, a non-parametric test was used for independent samples,
namely the Mann-Whitney U test. As the Kruskal Wallis H test did not show a normal distribution, the
Kruskal Wallis H test was applied to determine whether the difference between the mean of more than
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two unrelated samples was significantly different and to identify the level of relationship between two
dependent variables (Blyukoztirk, 2019). Cronbach’s alpha (a) coefficient was used to calculate the
internal consistency of the items in the scales. In terms of the significance of the data obtained from the
data groups with each other (p), 0.05 level was taken as the basis.

Results

Examination of Mathematics Study Strategies of Secondary School Students
The maximum, minimum, arithmetic mean, and standard deviation values obtained for the answers
given by students to the scale and sub-dimensions of their study strategies are shown in Table 2.

E?(glgigation of the Mathematics Study Strategies of Secondary School Students
Mathematics Study Strategies N Minimum Maximum X Sd
Time management strategies 1012 1.00 5.00 l5 817
Executive cognitive strategies 1012 1.00 5.00 3.40 .892
Sense-making strategies W12 100 3.00 3.19 .829
Organization strategies 1012 1.00 5.00 323 905
Repeating strategies 1012 100 5.00 503 935
Test strategies lo1z 100 5.00 3.19 .889

1012 1.00 5.00 3.20 .094

Total

As can be seen in Table 2, when the sub-dimensions of the mathematics study strategies of
secondary school students are examlned the students answered “| agree” to executive cognitive
strategies ( X =3.40; Sd=.892), which indicates that they are good at these strategies. Secondarv school
students answered that they were “indecisive” with regard to time management strategies ( X =3.15;
Sd=.917), sense-making strategies (X =3.19; Sd=.829), oraanization strategies (X= 3.23; Sd=.905),
repeating strategies (X =3.03; Sd=.925) and test strategies (X =3.19; Sd=.889), which indicated that they
were at a medium level with respect to these strategies.

In general, when the mathematics study strategies of secondary school students were examined
(X=3.2, Sd =.694), it was seen that the students were at the medium level in mathematics strategies in
general as they stated that they were indecisive.

Comparison of mathematics study beliefs of secondary school students according to gender,
whether they attended extra-school study centres/preparatory schools, were receiving private tutoring,
and grade level variables

The results of the comparison of mathematics study beliefs of secondary school students according
to gender, attendance of extra-school study centres/preparatory schools, receiving private tutoring, and
grade level variables are examined in Table 3.
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Table 3
Mann-Whitney U-test result with regard to mathematics study strategy beliefs of secondary school
students according to gender variable

Rank

Gender N Mean rank U VA P
sum

Girls 480 569.04 273138.00 97662.0 -6.466 0.001

Boys 532 450.08 239440.00

When Table 3 is analysed, a significant difference is found between the mathematics study
strategies scores of secondary school students by gender [p <0.05] using the Mann-Whitney U-test. As a
result of the test, it was determined that the general average score of the female students’ mathematics
study strategies was higher than that of the male students.

Table 4
Mann-Whitney U-test result with regard to mathematics study strategy beliefs of secondary school
students according to attendance of extra-school study centres/preparatory schools variable

Extra-school study s Rank

centre/preparatory N i sum ¥ Z :
school

¥ies 246 487.33 119882.00 89501.0 -1.183 0.237

No 766 512.66 392696.00

When Table 4 was analysed, no significant difference was found using the Mann-Whitney U-test
between the mathematics study strategies scores of the secondary school students according to whether
they attended extra-school study centres or preparatory schools [p> 0.05]. In this case, regardless of
whether they attended extra-school study centres or preparatory schools or not, the students’ mathematics
study strategies scores were similar.

Table 5
Mann-Whitney U-test result with regard to mathematics study strategy beliefs of secondary school
students according to private tutoring variable

Mean Rank

. . .
Private Tutoring N e R U Zz p
Yes 176 498.73 87777.00 72201.0 -388 0.698

No 836 508.14 424801.00

When Table 5 is examined, it can be seen that there is no significant difference using the Mann-
Whitney U-test between the mathematics study strategies scores of the secondary school students
according to whether they were receiving private tutoring [p> 0.05]. In this case, regardless of the status
of receiving private tutoring, the mathematics study strategies scores of students were similar.

Table 6
Kruskal Wallis-H test result with regard to mathematics study strategy beliefs of secondary school
students according to grade variable

Grade N Meanrank Sd X2 p
; 6. Grade 197 536.82
MatMematics stmay 7. Grade 558 496.78 2 2762 253
strategies of students
8. Grade 257 504.36

According to the grade variable, no significant difference was found as a result of the Kruskal
Wallis-H test in Table 6 when comparing the answers given by secondary school students in terms of their
mathematics study strategies according to the grade level (p>.05). Thus, regardless of the grade levels of
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the students, it can be said that the answers they provided for their mathematics study strategies beliefs
are identical.

The results regarding the comparison of the mathematics study strategies beliefs according to
the academic achievement of secondary school students are examined in Table 6. Since the students’
academic achievement average is 6.60, students who are lower than this grade are considered to show
low academic achievement and students who have a higher score than this grade are considered to show
high academic achievement.

Table 7
Mann-Whitney U-test result with regard to mathematics study strategy beliefs of secondary school
students according to academic achievement variable

Academic Rank

achievement s Mean rank sum T Z P
Low 464 444.56 206278.00 98308.0 -6.204 0.001
High 548 558.94 306300.00

According to the findings in Table 7, a significant difference was found using the Mann-Whitney
U-test between the mathematics study strategies scores of secondary school students according
to academic achievement [p <0.05]. As a result of the test, it was determined that students with high
academic achievement had higher average scores on mathematics study strategies than those with low
academic achievement.

Discussion

In this study, independent variables including gender, grade level, status of going to extra-school
study centres or preparatory schools, status of receiving private tutoring for mathematics, and the previous
year’'s academic achievement in mathematics of students who were enrolled at secondary schools under
Ministry of National Education and Culture (MNEC) of Turkish Republic of Northern Cyprus and their
mathematics study strategies were examined collectively and evaluations were made.

As a result of the research conducted, considering the mathematics study strategies sub-
dimensions of secondary school students, it has been found that they were at a higher level in terms
of student perceptions for executive cognitive strategies, but they indicated a medium level by stating
that they were “indecisive” with regard to strategies such as time-management strategies, sense-making
strategies, organization strategies, repeating strategies and testing strategies. When the mathematics
study strategies of students are examined in general, it is seen that they are also at a medium level. In
his thesis study, Aslan (2008) found time management and repeating strategies to be at a medium level,
whereas executive cognitive strategies, sense-making strategies, organization strategies and testing
strategies were found to be weak. In his thesis study, Karaduman (2019) concluded that the proportional
reasoning skills of students were below average.

In this study, by comparing mathematics study strategies in terms of gender, it was revealed that the
general average scores of female students’ mathematics study strategies were higher than those of male
students. Karaduman (2019), on the other hand, showed in his thesis study that when the proportional
reasoning skills were analysed according to the gender factor, the scores obtained by female students
from the proportional reasoning skills test were statistically significantly higher than male students. Tezer,
Onbasi and Falyali (2018) stated that female and male students may have different learning approaches
in mathematics.

Another conclusion of this study is that, regardless of whether they attended an extra-school study
centre or preparatory school, the mathematics study scores of students were similar. In addition, it was
observed that regardless of whether they were receiving private tutoring, the mathematics study scores
of students were also similar.

We can claim that, regardless of their grade levels, the mathematics study strategies of secondary
school students are at a similar medium level. In addition, this study examined the learning approaches
preferred by secondary school students for learning mathematics courses and they were compared
according to grade level. When the results obtained from the research are examined, it can be seen that
the students’ preference for an in-depth and strategic learning approach is considerably above the middle
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level. The authors of the study stated that this phenomenon could be explained by the exam anxiety
experienced by students and the difficulty of the mathematics course, which caused them to prefer a
strategic learning approach (Jameson and Fusco, 2014).

Meltzer et al. (2001) examined the perceptions of teachers and students in the context of
relationships between making effort, strategies, and academic achievement. Successful students stated
that they owed their achievement to their efforts; they also stated that they used learning strategies
more effectively. Teachers stated in their explanations that successful students are more diligent and use
learning strategies effectively, but students who fail do not make enough effort and cannot use strategies
adequately. Similarly, in this study, it was observed that secondary school students with low academic
achievement used mathematics study strategies less frequently than students with high achievement.
On the contrary, in his study on students employing study strategies and their academic achievement,
Akkoyunlu (2003) concluded that the difference between the two variables was not significant. Kumar and
Sohi (2013) found a high-level, positive correlation between academic achievement and the study habits
of 10" grade students.

Conclusion

As a result of the research conducted, considering the mathematics study strategies sub-
dimensions of secondary school students, it has been seen that they were at a higher level with regard to
their perceptions of executive cognitive strategies, but that students indicated a medium level by stating
‘indecisive” for time-management strategies, sense-making strategies, organization strategies, repeating
strategies and testing strategies. When the mathematics study strategies of students are examined
general, it is seen that they are also at a medium level.

As a result of the comparison of mathematics study strategy scores in terms of gender, it can be
seen that the general mean scores of female students for mathematics study strategies were higher
compared to male students. Another finding is that the mathematics study strategy scores of students are
similar regardless of whether they attend extra-school study centres or preparatory schools. In addition,
it was also seen that grade level and receiving private tutoring did not make much difference in terms of
the mathematics study strategy scores of the students. Generally, it has been observed that secondary
school students with high academic achievement use their mathematics study skills better than students
with low academic achievement.

Recommendations

e MoNE should organize activities so that students can make better use of mathematics study
strategies with the purpose of increasing their academic performance in mathematics classes and
teaching them mathematics courses; course curricula can also be prepared accordingly.

e MNEC can organize events such as conferences and seminars to be attended by school
administrations and teachers at classroom settings on improving students’ mathematics study strategies.

e MNEC should carry out various studies involving school administrations and teachers at
classroom settings that will enable male students to use their mathematics study strategies.

e MNEC should organize the textbooks in a way that will improve students’ utilisation of mathematics
study strategies.

e An examination of mathematics study strategies with different variables not covered in this
research may contribute to program development efforts at secondary school level.
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