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Abstract

Problem Statement: So far, there have been many problems in maths
education in the world; negative attitudes and low self-efficacy
perceptions towards mathematics are the two important reasons for these
problems. Though there are several studies regarding the topic, choosing
random students from secondary school for the sample group of the study
creates problems as the students have to go through different programs.
Therefore, this study aims to cover this gap in the field.

Purpose of Study: The purpose of this study is to determine the students’
attitudes and self-efficacy perceptions towards mathematics in terms of
education programs, gender, grade level and mathematics performance, it
also aims to see the relationship between attitudes and self-efficacy
perceptions towards mathematics themselves.

Method: The study was designed as a descriptive study in survey method.
In this paper, “Maths Attitude Scale” and “Self-Efficacy towards
Mathematics Scale” were applied to the sample group, which consists of
212 students from different departments in a multi- program high school.
1ndependent t-test, one way ANOVA and correlation were used as the
statistical techniques.

Findings and Results: At the end of the study, it is found that students’
scores for attitudes and self-efficacy perceptions tend to be uncertain. The
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students enrolled in regular school programs show higher self-efficacy
perceptions and attitudes than those attending vocational programs.
Though the difference between female and male students’ attitudes is not
meaningful, it is seen that male students’ self-efficacy perceptions are
higher than females’. Also, the grades they are studying are not effective
on their attitudes or perceptions. When one of the tested variables
mathematics achievement —students” marks- is taken into consideration it is
found out that students with higher marks (85-100) have also higher self-
efficacy perception points than the ones whose marks are lower (45-54 and
55-69). Besides, at the end of the study, a strong and positive correlation
was found between students’ attitudes and self-efficacy perceptions
towards mathematics.

Conclusions and Recommendations: With the aim of increasing vocational
students’ attitudes towards mathematics, these students’ inabilities and
weaknesses in mathematics should be determined and teaching activities
should be planned to overcome these weaknesses.

Key words: Attitude towards mathematics, self-efficacy perceptions,
education program, multi program high school

introduction

In the process of learning mathematics, affective behaviors are very important. A
student gains the desired mathematical behavior based on previous mathematics
knowledge and mathematical abilities. For example, a student who is taught to solve
number problems should be able to form and solve an equation and perform basic
calculations. Furthermore, the student is expected to have basic mathematical
abilities, such as making mathematical connections, reasoning, solving problems or
using mathematical language. However, it is possible that the student may not
achieve the appropriate behavior even when all of these pre-conditions have been
met. At this point, the affective features of the student come into play. if the student
does not like mathematics, s/he will not want to follow the lesson. If there are
deficiencies in students” mathematical background and inadequacies in prerequisite
mathematics skills, s/he may understand the teacher but will not go further into the
mathematical detail. The student may not be able to use mathematical algorithms
appropriately, do the calculations and achieve the results. As a result of fears and
anxieties about the lesson, he may not have the courage to take the appropriate steps
for fear of making a mistake. As a result, negative attitudes toward mathematics may
prevent the student’s understanding and success in the lesson. Many students see
mathematics as a difficult, complex, and abstract topic (Ernest, 2004) and many
variables, such as motivation to learn mathematics, mathematics anxiety and
attitudes toward mathematics affect achievement in mathematics more than in other
disciplines (Sartawi, Alsawaie, Dodeen, Alghazo & Tibi, 2012).
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Previous studies show that vocational school students are less successful than
those who attend other types of schools. Ergun (2012) stated that students in trade
vocational schools had self-esteem problems in terms of mathematics achievement
and having successful professional lives. Furthermore, Ergun (2012) and Kayir,
Karaca & Senyuz (2004) concluded that these students did not have sufficient basic
mathematics knowledge to understand further topics, which discourages them and
reduces their confidence. Likewise, Alacaci and Erbas (2010), Berberoglu and
Kalender (2005), Hatisaru and Erbas (2012), and Kose (1996) compared the success
levels of students attending various types of schools and determined that technical
vocational school students are less successful in mathematics when compared to
other types of schools. Learning mathematics is harder for these students, and they
do not enjoy their lessons; furthermore, they are not motivated for the classes.
According to the International Assessment Program (PISA 2012) launched by OECD,
62% of the variant in the mathematics marks can be explained by the differences
among schools in Turkey. Average success points can be classified as follows:
primary (368), vocational high school (391), multi-program high school (406), high
school (414), technical high school (448), Anatolian vocational schools (450),
Anatolian technical school (474), Anatolian high school (533), social sciences high
school (546), Anatolian teacher training high school (577), police college (647), and
science school (668). It is clearly seen that vocational and technical schools are less
successful when compared to Anatolian and science high schools.

Mathematics is essential not only for major mathematician students, but also for
liberal arts and vocational high school students. it is an indispensable and integral
part of the career life. Additionally, careers of people in this profession would not
last long if they did not have significant mathematical knowledge. Almost every job
requires at least an elementary understanding of mathematics (National Research
Council Staff & Mathematical Sciences Educational Board, 1998). Therefore, it is
crucial to look deeper into the reasons for the vocational school students’ low
mathematics success and put forward some ideas for a solution. In summary, this
study will focus on mathematics success of vocational school students and its
relation to affective behaviors toward mathematics. In this field of study, the existing
research is not sufficient to explain the reasons (FitzSimons, 2002).

In the studies examining student attitudes with regard to school type, sample
groups consisted of students from different types of schools. Students in the sample
groups were from different cultures, had different educational opportunities,
different school environments and different environmental conditions. To cover the
gap in the literature, the current study was designed to cover general and vocational
programs of a multi-program high school. The students in this study had the same
cultures and same conditions. While studying with students sharing the same
culture, most of the external factors affecting their attitudes could be eliminated, so
the assessment could be done much more objectively. Therefore, this study not only
helps to cover a gap in the literature, it also shows a difference by eliminating
subjective factors, which makes it unique and necessary.
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Attitude toward Mathematics

One of the important components, the attitude, can be defined as a strong belief
toward people, things and/or situations. Researchers contend that permanent
changes in behavior may be more easily developed if the students have a positive
attitude toward the subject (Baki et al., 2007). In Turkey many students have anxieties
and negative attitudes toward mathematics, as they believe that the subject is
difficult and they would never be able to do it (Baykul, 2000). Many studies on the
relationship between attitude and achievement show a positive relationship between
students’ attitudes toward mathematics and achievement in mathematics (Cleary
and Chen, 2009; Hoffman, 2010; Usher, 2008; Williams and Williams, 2010).

Self-efficacy Perception toward Mathematics

One factor that affects the achievement of students in educational environments
is the self-efficacy perceptions toward the lessons. According to Bandura (1977), self-
efficacy is defined as beliefs or expectations of a person about his capacity to
accomplish certain tasks successfully. The studies show that self-efficacy perception
is an important determinant of students” achievement (Adeyemo and Adeleye, 2008;
Faulkner and Reeves, 2009; Klassen, 2004; Schwarzer and Fuchs, 2009; Pajares and
Miller, 1994). Pajares and Miller (1994) found that efficacy beliefs have a positive
effect on mathematics achievement. The students’ feelings and thoughts about
mathematics remain the same while advancing to the next grade or level of study.
Therefore, if these attitudes and feelings are negative, they affect the students’
achievements negatively throughout their schooling. As education is an important
tool in changing attitudes, studies about measuring attitudes have gained great
importance (Duatepe and Cilesiz, 1999).

There are two points focused on in this study: i) multi-program high school
students” attitudes and self-efficacy perceptions toward mathematics and ii) the
relation between these two concepts. Also, attitudes and self-efficacy perceptions are
studied in terms of gender, grade, program, and mathematics achievement.
Therefore, this study aims to answer the following questions:

1 What is the level of multi-program high school students” attitudes and self-
efficacy perceptions toward mathematics?

1 Do multi-program high school students’ attitudes and self-efficacy
perceptions toward mathematics show significant differences regarding the
students” program, gender, and grade and mathematics achievement?

1 What is the relationship between the attitudes and self-efficacy perceptions
of multi-program high school students toward mathematics?
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Method

Research Design

This research was designed as a descriptive study in survey method. This intends
to describe a state that has been available in time. The event, the individual or an
object, which is the subject of the research, is defined in this model within its own
conditions and as it stands and the important issue is to be able to observe the
existing subject (Karasar, 2005: 77-78).

Sample

The sample group of the study consists of 212 high school students, attending a
multi-program high school in the 2011-2012 academic year in [zmir, a city in the
Aegean region in Turkey. A total of 212 participants, 126 boys and 48 girls, from
general programs and 75 boys and 63 girls from vocational education programs
participated in the study.

Research Instruments

Math Attitude Scale: The Math Attitude Scale developed by Duatepe and Cilesiz
(1999) was prepared using a Likert scale for its 38 items. The highest point value on
this scale is 190 and the lowest is 38. The positive items in the scale scored in the form
of 1-2-3-4-5 and the negative items scored reversely. While the high point obtained
from the instrument is accepted as the attitudes toward mathematics being high, the
low point is accepted as attitudes toward mathematics being low.

Self-efficacy toward Mathematics Scale: This instrument developed by Umay (2001)
prepared using a Likert scale, contains 14 items. The highest point that can be
obtained from this scale is 70 and the lowest is 14. Positive items in the scale were
scored in the form of 1-2-3-4-5 and the negative ones were scored reversely. The
high point obtained from the instrument is accepted as the self-efficacy perception
toward mathematics being high.

Validity and Reliability

As a measure of reliability, Cronbach’s alpha coefficient was calculated as 0.79 for the
Self-efficacy toward Mathematics Scale and 0.93 for Math Attitude Scale.

Data Analyses

The data were analyzed using the SPSS program. Independent two samples t-test,
one-way ANOVA and correlations were applied to analyze the data. To evaluate the
students” attitude and self-efficacy scores, the average arithmetical reference interval
was calculated as (5-1)/5=0.80 in the study (Kan, 2009: 407). To evaluate positive
items, the interval of 1-1.80 was coded as strongly disagree; the interval of 1.81-2.60
was coded as disagree; the interval of 2.61-3.40 was coded as not sure; the interval of
3.41-4.20 was coded as partly agree; and the interval of 4.21-5.00 was coded as totally
agree. Negative items were scored reversely.
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in the Turkish educational system, marks from O to 5 are used to evaluate
students” achievement. As measured by this scale, five (85-100) is excellent; four (70-
84) is good; three (55-69) is satisfactory; two (45-54) is passing; one (25-44) is failing,
and zero (0-24) is failing and not included in the grade point calculation. in the
process of evaluating the students’ mathematics achievements, this scale was used.

Also, the effect sizes of the V_

Self-




