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ABSTRACT
Knowledge of mathematics is significant for each society because mathematics “acts as a
‘gatekeeper’ to social progress” (Gates & Vistro-Yu, 2003, p. 32) and also a gateway for a good
profession. The Programme for International Student Assessment (PISA) 2015 was completed by
approximately 540,000 15-year-old students and published in 2016 PISA report. The 2016 PISA
report showed that among 72 countries and economies, Turkey lagged behind most of the
countries, i.e., 49th in mathematics, 52nd in science and 50th in reading. Given the state of
Turkey, the problems in education should be scrutinised across subjects, including maths. To
address this apparent proven problem, we conducted research on vocational high school students
(i.e., mostly disadvantaged students). To the best of our knowledge, Turkish students’ perceptions
of success in mathematics who are studying in a vocational high school are under-researched. In
light of this gap, the present longitudinal study sets out to investigate Turkish Vocational and
Technical High School students’ perceptions as learners of mathematics to contribute to the
literature (n=165). Open-ended questions were asked whether students believe that they are
successful or unsuccessful and the underlying reasons why. The data were collected through a face-
to-face structured interview and classroom observation. Among 165 vocational high school students,
61 of them believed that they were successful, 93 believed that they were unsuccessful and 11
students were hesitant. Reasons why students believed they are successful or unsuccessful were
collected under five salient themes as follows: (i) reasons arising from students themselves; (ii)
reasons arising from students’ perceptions of maths course//their maths abilities, (iii) reasons
arising from maths teacher, (iv) reasons arising from students’ educational background, (v) reasons
arising from the milieu.
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Introduction

Given the significance of mathematics knowledge in education and for the
society, a number of studies across countries were conducted to provide new
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insights into mathematics education as exemplified: The link between
achievement in mathematics and socioeconomic status (Lubienski, 2000),
perceived usefulness of mathematics (Stanic & Hart, 1995), raising the
awareness about the importance of mathematics (Mohr, 2008), confidence and
perception regarding mathematics and learning (Saunders, 2005), gender and
mathematics experience (Odell & Schumacher, 1998), low percentage of students
specializing in math and science (Hannover & Kessels, 2004), objectives and
standards of curriculum vocational high schools in Turkey (Aytas et. al., 2000)
and scales assessing task orientation (i.e., the beliefs that success in
mathematics i1s fostered by effort, attempts to make sense of things, and
cooperation with one's peers) and ego orientation (i.e., the beliefs that success
depends on superior ability and attempts to beat other) to six second- grade
classes (Nicholls et al., 1990).

Given that the present study set out to find out vocational high school
students’ perceptions of success in maths, we will review relevant empirical
studies to contextualise the present research. In a comprehensive study, Carlson
(1999) investigated the mathematical behaviour of six graduate students and
the experiences that contributed to their mathematical development and
success. She used a survey to find out students’ beliefs and also used complex
mathematical tasks to observe students’ problem-solving behaviour. The
findings indicated that a mentor, mostly a high school teacher, helped their
problem-solving abilities and continued mathematical study. For example, in the
interview, one student reported that “high school teacher had made math
interesting and had taught her how to think mathematically, study for exams,
and read mathematical text” (p. 244). Three of the students admitted that they
had low motivation. The teachers in high schools encouraged the students to
deal with the difficulty problems. It is also notable that whenever students
encountered unfamiliar questions, they were persistent to handle with high
confidence. They spent large amounts of time working mathematics problems.
Carlson (1999) suggested that these non-cognitive factors have a significant role
in a student's mathematical success. The study also shows the effect of the
mathematics teacher in the high school education.

Ozgen and Bindak (2011) explored self-efficacy beliefs of high school
students towards math literacy on 712 high school students using math literacy
self-efficacy scale in Turkey. The findings revealed that significant differences in
math literacy self-efficacy in terms of gender, school type, class level, math
degree, parents’ educational status and the importance given to math classes.
Another dimension regarding findings was the significant effect of variables on
math achievement and importance given to math classes for the math literacy
self-efficacy. Also, high school students were “indecisive” about their math
literacy and this shows that high school students have medium level belief in
their Math Literate Self-Efficacy. As for students’ self-efficacy beliefs, males had
more positive results than females. This finding consisted with PISA 2003 study
(OECD, 2004).

As Kloosterman and Stage (1992) pointed out “[b]eliefs do not change easily.
Many students are quite content with the way they view mathematics and
themselves as learners of mathematics” (p. 113). Among mathematics teachers,
students’ beliefs have been considered significant and received considerable
attention in mathematics education (Garofalo, 1989; Schoenfeld, 1989; Leder et
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al., 2006). Kloosterman and Stage (1992) developed and validated Indiana
Mathematics Scale to assess beliefs about mathematical problem solving with a
criticism that researchers tend to use interviews and observations to measure
students’ beliefs in mathematics. They assessed five belief in their scale: (1) I
can solve time-consuming mathematics problems, (2) There are word problems.
They cannot be solved with simple, step-by-step procedures, (3) Understanding
concepts is important in mathematics, (4) Word problems are important in
mathematics and (5) Effort can increase mathematic ability. Kloosterman and
Stage suggested that scales 2 and 4 measure belief about the discipline of
mathematics and scales 1, 3 and 5 measure belief about the individual as a
learner of mathematics.

A number of studies explored the mathematical belief of secondary and
elementary students (e.g., Schoenfeld, 1989). However, little has been known
regarding the specific belief, behaviour and abilities of vocational high school
students in underdeveloped/developing countries like Turkey. Wolf (2011) states
that vocational education involves courses that teach valuable skills to a very
high standard. However, conventional academic education only partially meets
the demands of the labour market. Thus, good vocational programmes are
significant for education. Mane’s (1999) research highlighted the need for
vocational high school courses for American high school students to start their
work life more successfully for steadier employment, higher wages and higher
earnings. Mane’s empirical findings were against closing down high school
vocational education but calling for returning to high school vocational
education. The findings suggest that high school students who are uncertain
regarding college should choose an occupational category to develop skills before
graduation from high school.

It is well-known that there are international assessments like PISA to
identify schools that have high performance. PISA 2015 results showed that in
some countries students are very successful in maths, i1.e., Canada, Finland and
Hong Kong (OECD, 2016), while there are also countries like Turkey where the
success rate very low. For example, in PISA 2015, Turkey was ranked 49th in
maths among 72 countries. Given this important problem in mathematics
education, we aimed to investigate Turkish vocational high school students’
perceptions as learners of mathematics to contribute to the literature because of
the paucity of research on the vocational school setting.

In a comprehensive study, recently, there are attempts to associate
vocational training with the needs of the society. Kiryakova et al., (2016) shared
the social concern on the socio-economic conditions worldwide and the measures
taken by industries, SMSs with the partnership with an aim to increase the
effectiveness of vocational education. Also, they suggest that vocational
education should prepare students for “true professionals, possessing high
production and common culture, the ability and the desire to the development of
technological and organizational innovations” (p. 458). In another study on
vocational training, Kutueva et al., (2017) highlighted the “need to adapt
vocational training to the needs of a modern economy” (p. 4). They aimed to
develop practical guidance on the pedagogical monitoring in vocational
education institutions. 500 teachers and 500 students took part in the study to
identify criteria for effective implementation of the regional component of
vocational education.
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Notably, in vocational schools, mathematics is crucial to be competent in
the future professions of students who are studying in the vocational high
schools. Rudduck and Flutter (2000) argued that we should look through the
eyes of students if we want to make improvements in the school. The present
study contributes to the studies on vocational education as discussed above to
pave way for awareness on the vocational high school students’ perceptions and
belief to understand the context to enhance mathematics education.

To the best of our knowledge, the present study is the first research that
addressed Turkish students’ perceptions of success in mathematics who are
studying in a vocational school through open-ended questions. Studies on
mathematics education are not only in a global context but also in Turkey
focused on primary school or high school mathematics education (e.g., Birgin et
al., 2010; Bulut, 2007; Ozgen & Bindak, 2011), and vocational high school
students regarding their perceptions of success in mathematics remained little
explored.

Research Methods

165 vocational high students in the 9th, 10th, 11th and 12th grades took part
in the present study. The state vocational high school, where the first author
currently teaching maths, consisted of disadvantaged students, i.e., many of the
children from poor families or families with limited education and opportunities.
Vocational students were not selected on the basis of an academic achievement
or aptitude.

The data were collected during one year through face-to-face structured
interviews with 165 students and classroom observation for triangulation of the
data and to verify the findings in a Vocational and Technical High School in
Turkey. Open-ended questions were asked whether students believe that they
are successful or unsuccessful and the underlying reasons why. Content analysis
was conducted to code the open-ended questions to find out the salient themes
(Berelson, 1952; Weber, 1990).

Results and Discussion

When students’ expressions were analysed, each student wrote at least
three reasons and at most six reasons why they believed they were successful or
unsuccessful in maths courses. Among 165 vocational high school students, 61 of
them believed that they were successful, 93 believed that they were unsuccessful
and 11 students were hesitant to answer as they stated that they believed they
were sometimes successful but sometimes unsuccessful. The number of students
who perceived themselves as successful in maths was fewer than the ones who
perceived themselves as unsuccessful. We may attribute this finding to the fact
that all the students who are at the last grade of the secondary school must take
a placement examination in Turkey. According to the marks students receive,
they are placed in high schools. In general, students who have the lowest mark
tend to attend the vocational high schools. Given that the priority in the
vocational schools is courses on vocational courses (see, Nogay, 2007); students
are highly likely to be unsuccessful.

Content analysis showed the following five consistent salient themes
regarding the reasons why students believed they were successful or
unsuccessful:
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Reasons arising from

(i) students’ perceptions of maths course/their maths abilities: This
theme describes students’ opinions about their maths ability, attitudes and
feelings and self-assessment, thus, in contrast to themes one discussed above,
they are more subjective. e.g., I am very good at numbers; I like solving maths
questions; I am clever.

(ii) students themselves: This theme represents students’ actions and
behaviour regarding maths course.

(iii) students’ educational background: Given that our target research
group 1s vocational high school students, students stated that they educational
background had an effect on their success in maths.

(iv) math teacher: This theme shows how maths teacher has an effect on
students’ learning

(v) milieu: The milieu seemed to have a little effect on the students’
success and was limited with peer-assisted learning and also taking additional
maths courses. Noisy or quiet classrooms could also be a factor for students’
success.

46 of 93 low-achieving maths students reported that their bad educational
background in maths is the underlying reason why they were unsuccessful,
which is the most salient theme in our data. As we discussed above, vocational
students have lower marks from placement examination to attend high school.
This finding may also show a sign of the problems associated with maths
education in primary and secondary school in Turkey that students experienced
before coming to the vocational high school. Also, Das and Janzen’s (2004)
literature review outcomes suggest that being very successful in maths requires
multiple cognitive processes, such as working memory and visual processing.
They also add that if students have a solid understanding of basic maths
concepts when they started education in the schools, they are highly likely to
have maths competency.

The most salient theme why vocational students believed successful
included the following reasons: 37 of 61 vocational students reported that they
were successful because they like maths. This finding suggests that positive
attitude towards a course is one of the most crucial aspects that should be taken
into account for success. Thus, we tentatively deduce that maths teachers’ role
should create a scaffolding learning atmosphere in which students may have a
positive attitude towards maths. All the reasons to be successful or unsuccessful
arising from students’ perceptions of maths course/their maths abilities were
presented in Table 1.

Table 1. Reasons arising from students’ perceptions of maths course/their maths abilities

| am successful in mathematics because...

Reasons | like maths. 37
arising from Maths is easy. 10
students’ Maths is necessary for life and maths knowledge will be useful in 10
perceptions of the future.
maths | can understand maths courses. 9
course/their I am very good at numbers. 8
maths abilities | have numerical intelligence. 8

| like solving maths questions. 6
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| like making operations in maths. 6
| am clever. 5
| become happy when | study maths. 5
Maths does not require memorisation. 3
| am patient. 2
I am not successful in mathematics because...
Reasons | have difficulty in understanding (some) topics in maths. 41
arising from
student§’ ¢ | do not like maths course. 39
&eart%e;ptlons OV | find maths course very boring. 26
course/their | do not have interest in the course. 20
maths abilities Maths course is difficult. 20
There are a lot of formulas in maths to memorise. 17
My numerical intelligence is poor. 17
| get nervous in maths exams, so | cannot solve the questions 11
properly.
| think maths course is unnecessary and meaningless. 7
Topics in maths are complicated. 6
We do not use the topics we learn in maths for the real life. 2
I am not talented in maths. 1
| cannot do well in maths. 1

When we examine students’ responses, who reported to believe they were
unsuccessful in maths, 39 of 93 students stated that they did not like maths
course, which is consistent with the study of Usul et al., (2007) and Hannula
(2002). This finding is one of the most prominent views among students. An
explanation for this finding may be the reason that the prejudice against maths
and also a lack of guidance to deal with this important issue. Also, maybe
because they are unsuccessful in maths, they do not like. The finding suggests
revisiting maths teachers’ role: Students should be encouraged by maths
teachers and through activities in the curriculum to get rid of the prejudice they
highlighted. We tentatively suggest that students’ bad educational background
may cause the bad perceptions they reported, such as difficulty in understanding
(some) topics in maths (n=41), finding maths course boring (n=26), difficult
(n=20), unnecessary and meaningless (n=7), complicated (n=6) or feeling
themselves as if they were not intelligent (n=17) or not talented (n=1).

Another important theme was reasons arising from students themselves.
All the reasons to be successful or unsuccessful arising from students’
themselves on maths course were presented in Table 2.

Table 2. Reasons arising from students’ themselves on maths course
I am successful in mathematics because...

Reasons | listen to maths courses very carefully and with attention. 23
arising from | study maths regularly. 17
students | revise topics we learn about maths at home. 10
themselves | attend the courses actively. 4

| do maths homework. 3

| write the information, which is written on the board, to my 3

notebook in maths courses.

| spare most of my time to mathematics. 1

| am not successful in mathematics because...
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Reasons | do not study maths. 40
arising from | do not revise maths notes. 15
students | listen to maths course. 12
themselves | do not spare time to study maths. 9

| attend the maths course without preparation. 1

I do not ask my maths teacher the topics in maths that | do not 1

understand.

Students who believed they were successful in maths reported that they
listened to the course very carefully and with attention (n=23), they studied
maths regularly (n=17) and they revised topics that they had learned in maths
courses (n=10). Similarly, students who believed they were unsuccessful were
aware of the close relation between not studying and unsuccessfulness. 40
students admitted that they were unsuccessful because they did not study
maths. This finding suggests that students appear to take the responsibility to
be unsuccessful.

The effect of the teachers on students’ success in maths was another
important response. This theme is consisted with the studies that sought to
identify “good” and “bad” teachers (see Woods, 1990). Students focused on four
aspects about how teacher affected their success. The most emphasized two
responses were as follows: “Teacher teaches maths course very well” (n=30) and
“I like the way my maths teacher is” (n=17).

All the reasons to be successful or unsuccessful arising from teacher in
maths course were presented in Table 3.

Table 3. Reasons arising from teacher on maths course
I am successful in mathematics because...

Reasons Teacher teaches maths course very well. 30

arising from | like the way my maths teacher is. 17

math teacher  Maths teacher makes us interested in maths. 10
When there is a topic that | do not understand, the maths 6

teacher revises it to help me to understand.
| am not successful in mathematics because...
Reasons The maths teacher does not teach well. 10

arising from I do not like the way the teacher is.
math teacher

This finding is consistent with Carlson’s (1999) study. Also, as Williams
(2008) pointed out teachers have a big influence on students’ attitudes towards
maths and their mathematical skills. Interestingly, while students believed that
teachers were very important for their success, only few students believed that
they were unsuccessful in maths because of their maths teacher. The finding
showed the effect of maths teacher’s qualifications and personal characteristics.
In light of this finding, we suggest that effective maths classrooms should be
observed to describe the factors that math teachers have in vocational schools to
draw a map to train maths teachers effectively.

According to the students, educational background, in other words the
maths knowledge they gained from primary and secondary school, was the most
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important reason for not being successful (n=46). All the reasons to be successful
or unsuccessful arising from students’ educational background on maths course
were presented in Table 4.

Table 4. Reasons arising from students’ educational background on maths course
I am successful in mathematics because...
Reasons arising My background in maths is good. 16
from students’
educational
background
I am not successful in mathematics because...
Reasons arising My background in maths is not good. 46
from students’
educational
background

It is notable that students who believed that they were successful did not
focus on educational background as much as students who believed they were
unsuccessful (n=16).

The final theme was the milieu, which was expressed the least. The term
milieu included the conditions and opportunities for students in classrooms,
schools or their families. All the reasons to be successful or unsuccessful arising
from the milieu were presented in Table 5.

Table 5. Reasons arising from the milieu

| am successful in mathematics because...

Reasons arising My friends help me with my questions on maths problems. 5

from the milieu | attend a private course/school extra courses for maths. 5
In my family, there is a maths teacher. 2
Classroom is quiet in the maths class so I listen the course 2
carefully.

I am not successful in mathematics because...

Reasons arising The noise in the classroom 13

from the milieu  “Themaths teacher change a lot. 4

Pedagogical Implications for Maths Education: Educational Practices

In the present research, we sought to elucidate vocational students’
perceptions of success in maths in Turkish context. In line with our findings, we
would like to provide some pedagogical implications to assess for effective maths
teaching practices to be used in the mainstream classrooms. First, as our data
revealed, there are various reasons that may have an effect on students’ maths
success. Thus, students’ perceptions on achievement or failure in maths should
be taken into consideration to find out how ‘self-efficacy’ affects students’ success
(Bandura, 1993).

Cooperation among stakeholders in education is necessary to create an
effective teaching milieu, including administrative staff, maths teachers,
students, parents), which may influence the practice of teachers. We suggest
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that a comprehensive needs analysis should be conducted to identify students’
and maths teachers’ needs to promote positive attitudes towards maths (see
Kaufman & English, 1979 for needs analysis). Integration of employing
affective-humanistic approach to reach students (Weinstein & Fantini, 1970)
would be beneficial given that students in education are first a human being
then a student. Finally, the math curriculum in the primary and secondary
education should be improved before high education.

Future studies could be conducted to investigate successful maths teachers
who achieve to reach students and to reveal the steps that are likely to pave a
way for successful students in maths.
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