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Abstract:

The aim of this study is to determine whether mathematics anxiety levels of fourth
grade primary school students differs between EEP (Enriched Education Program)
implemented class and unapplied class. This study was conducted with totally 30
students who were randomly selected among 4th grade primary school students
studying in two private schools depending on the Ministry of Education in Kutahya
city centre in 2014-2015 academic years. While EEP (Enriched Education Program) is
applied to the experimental group, there has been no application to control group. In
the study 2x3 (experimental / control group X pre-test / post-test / screening test) split-
plot design was used. In the study in order to collect data, Mathematics Anxiety Scale
was applied three times (At different time intervals including when the session began,
when completed, and three months after termination) to students in the experimental
and control groups. According to the results, children subjected to the EEP program
carry a lower mathematics anxiety compared to unapplied peers.

Keywords: mathematics anxiety, enhanced education program
1. Introduction

To uncover and develop potential possessed by each individual always has been among
the main targets. To achieve this determination of student characteristics was effective
on training programs to be developed. Enrichment model to use in the education of
gifted children starting from 1970 under the leadership of Joseph S. Renzulli & Reis,
Sally M. (The School wide Enrichment Model) is developed. It can be expressed as
enhance the capabilities of all children and provide a wide range of advanced
enrichment experiences for students generally targeted in this model (Renzulli &Smith,
1978). This model (The Enrichment Triad Model) configured based on mostly primary
students is one of the most well-known and applied models for wunderkind / gifted
students (Renzulli & Reis, 1985).
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Enrichment generally is changes are made the content and implementation of the
program by keeping gifted students in regular classes and among their own age group.
Enrichment can be horizontally and vertically. It is added new courses to the program
in horizontal enrichment. It is not additional to courses and activities in the vertical
enrichment however; courses are handled in more depth (Renzulli & Reis, 1997). This
model prepared for gifted at first spread all over the world in a short time. This model
was made applicable to all students not only on gifted students with the work done in
the following process (Burris, 2011).

1.1 Enriched Education Program (EEP)

The School wide Enrichment Model (SEM) developed by Renzulli has been
implemented in some private educational institutions with the name of EEP (Enriched
Education Program) in our country. The purpose in Enriched Education Program (EEP)
is to gain new knowledge and skills that they cannot gain in existing curriculum also to
improve their available skills of all classes without doing any distinction among
students. Directing students at an early age by detecting their talents and skills is
located the aim of EEP course. It was determined learning areas as visual perception,
productivity and thought skills in the course of EEP processed as two hours a week. In
the field of visual perception learning analytical thinking, be able to differentiate
similarity and differences in a whole, be able to mapping and doing classification,
developing logic and reasoning by using image of the students is targeted. The purpose
in productivity learning area is different thinking, developing of different perspectives
in the solution of problems faced, be aware error and the lack with attention to detail
producing new ideas and the original works of the students. The purpose in the areas of
thinking skills learning is to gain versatile thinking to students, ensuring they can make
logical inferences, to uncover relationships between objects with the unique method
and developing of visual reasoning. Those are prepared private classes equipped with a
variety training materials for EEP course. Curriculum has been prepared according to
each grade level will include the learning areas with visual perception, productivity and
thought skills.

1.2 Mathematics anxiety

Firstly, Dreger & Aiken investigated the mathematics and concern together.
Mathematics anxiety (Baloglu, 2001) who have escaped the attention of educational
researchers until 1970s was expressed emotional response syndrome exhibited against
the mathematics and arithmetic field (Dreger & Aiken, 1957). Richardson & Suinn
(1972) defined mathematics anxiety as feelings of anxiety and tensions that using the
number and hinder the solution of mathematical problems (Akt: Baloglu, 2001).
Fennema & Sherman (1976) defined as anxiety, fear and a sense of frustration about
dealing with mathematics with their results related body symptoms. Tobias (1978)
expressed mathematics anxiety as fear, concern, panic, despair, tension and the rise of
mental confusion upon request a solution of a mathematical problem. According to
Sahin, mathematics anxiety (2000) expresses tension, fear and concern towards
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mathematics of individuals. Usually thought of failure on mathematics from their
childhood reveals the mathematics anxiety in students. It is known that this concern is
an important factor in the low academic achievement (Suinn, Taylor & Edwards, 1988)
and fear of the students against the course (Baykul, 2003). Moreover the students have a
negative attitude for this course, the activities done in the classroom and the method
used (He, 2007) and they show reluctance in choosing a career related to mathematics is
stated (Ashcraft, 2002; Viator, 2007). However, mathematics anxiety should not be
considered as entirely negative factor (Arem, 2003). Mathematics anxiety can have a
positive impact for success increasing motivation in some cases (Wigtield & Meece,
1988).

Arem (2003) demonstrated in Figure 1 the relationship between mathematics
anxiety levels and performance.
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Figure 1: Anxiety-performance graphics

Arem (2003) represents that students who are worried at the low level are indifferent
about the course, they do not give importance to the course and their performance are
low. It seems to be the ideal relationship between mathematics anxiety and
mathematics performance in peak point of graph. Measured anxiety can perform
functions as a factor motivating students. Excessive concern will impede success with
adverse effect (Giirel, 2011). The high level of anxiety will negatively affect academic
achievement of students and attitude towards the future of mathematics (Baloglu, 2001;
Suinn & others, 1988).

1.3 Causes of mathematics anxiety

Studies today suggest that mathematics anxiety with parents, attitudes of teachers, the
teaching methods of implementation, basic skills in mathematics, insufficient
achievement in mathematics, student attitudes toward mathematics, the personal
characteristics of the individual and faith of fail are effective (Me & Xu, 2004).

Uusimaki & Nason (2004) argued that mathematics anxiety of people based on
the experience gained previously. While exemplary parents for their children are
expressing the mathematics is not easy, people scare the mathematics, as well as they
inform that mathematics skills are vital to be successful in the future of people (Thomas,
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1998). Thought of not being successful at the desired rate in math is one of the leading
causes of mathematics anxiety seen in students. Student concerns that he will decrease
his value in the eyes of those around in case of failure. Student thinks that it would be
scale of acceptability among people with achievement levels in math courses. This will
cause an increase in anxiety levels of students (Ergeng, 2011). Uldas (2005) expresses the
factors that lead to mathematics anxiety as indifference of students towards
mathematics, inadequate capacity digital thinking and having negative attitudes
toward mathematics.

1.4 The purpose and importance of research

There are also short-term effects such as avoidance, decreasing of self-reliance, shame,
helplessness and compulsive behaviours as well as long-term effects such as lowness of
success in mathematics courses of mathematics anxiety (Aydin, Delice, Dilma¢ &
Ertekin, 2009; Baloglu, 2001). Mathematics anxiety may lead to option restrictions in
such a way that reduces living standards of individuals even if it is not determine in
areas that do not need mathematics (Baloglu, 2001). Mathematics anxiety may even
because physiological disorders such as increasing in heart rate, rapid breathing, and
tremors in some individuals as well as it have affect choice of profession (Ertekin,
Doénmez & Ozel, 2006).

It is possible to find studies showing that students have high math achievement
have less than mathematics anxiety compared to students have low math achievement
and has direct relationship between mathematics achievement and mathematics anxiety
(Akgiil, 2008; Arikan, 2004; Nazligicek, 2007; Eldemir, 2006; Sentiirk, 2010; Yenilmez &
Ozbey, 2006). It has been identified that math classes success is falling increasingly in
next years after the students start school especially from fourth grade they have been
taced serious problems (Hart, 1992). In parallel to this, it is stated that increasing over
time starting from primary school of mathematics anxiety of students (Betz, 1978;
Richardson & Suinn, 1972).

Turkish students in area of mathematics ranked as 44th with an average 448
points in 65 countries according to results of 2012 year of PISA (Programme for
International Student Assessment), the average score of Turkish students in 2009 was
calculated as 445. It is defined that OECD average was 22% (URL-1) while the
percentage of Turkish students was 42% the Level 1 and below the Level 1 covering
simple/basic mathematical operations and interrogations in the data on 2012. It
generally seems to be much lower of desired level of achievements in field of
mathematics of students at primary education level although the results are relatively
better according to the 2009 year results of PISA. It is stated that the mathematics
anxiety is at the beginning of the underlying causes of mathematics failure observed in
students (URL-2).

It has emerged activities and programs requirements to reduce especially
mathematics anxiety in primary school based on the above studies. It has been claimed
that it will be an alternative program can reduce mathematics anxiety of EEP in our
country in this study. From this point of view, the main hypothesis of the study is in the
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form; “It will be a significant reduction in mathematics anxiety levels of students
participating EEP according to the students in the control group and this reduction will
not change in end of monitoring measurement.”

1.5 Sub hypotheses

H1: Pre-test score averages of mathematics anxiety of EEP applied students and
unapplied students will not become different in a statistically significant way.

H2: Pre-test score averages of mathematics anxiety of students participating EEP
will be significantly higher than score averages of final test.

H3: Pre-test score averages of mathematics anxiety of students participating EEP
will be significantly higher than score averages of monitoring test.

H4: It will no significant difference between post-test score averages and
monitoring test score averages of mathematics anxiety of students participating EEP.

H5: Final test score averages of mathematics anxiety of students participating
EEP will be significantly lower than compared to the average of final-test score of
individuals in the control group.

H6: Monitoring test score averages of mathematics anxiety of students
participating EEP will be significantly lower than compared to the score average of
monitoring test of individuals in the control group.

H7: It will no significant difference between scores averages of pre-test, post-test
and monitoring test of mathematics anxiety of students situated in the control group.

2. Method

2.1. Workgroup

Workgroup of the study constitute totally 30 students attending primary school 4th
Grade in the education year of 2014-2015 in two private schools located in centre of
Kiitahya. It is randomly selected a class through 4th grade in school firstly applied EEP
when a working group is creating. Then the control group was determined through 4th
in schools do not apply EEP. It has been noted to resemble as much as possible as the
nature and number for experiments group when control group is determining.

2.2 Data collection tools

2.2.1 Mathematics anxiety inventory (MAI)

Quintet likert-type scale developed by Bindak (2005) consists of 10 items that are 9
positive and 1 negative. The highest score that can be taken on the scale is 50, the lowest
score is 10. All item-total correlations except article 6 and 8, extracted from scale were
significant at the 0.01 level. Factor analysis was conducted in order to determine the
construct validity; in the first analysis performed with fourteen articles except of article
6 and 8 was observed ranged from minimum 0.431 and 0.763 maximum. The final scale
consists of 10 items and a single factor as a result of exploratory factor analysis made;
this single factor explains 51.7% of the total variance. Cronbach Alfa internal
consistency reliability coefficient has emerged as 0.84 the calculated reliability
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coefficient was found to be 0.83 by Spearman-Brown correction by using the split test
method.

2.3 Operation

In this quasi-experimental study to determine the effect of “Enriched Education
Program (EEP) on mathematics anxiety "Pre-test / post-test / monitoring test mixed
pattern” is used. It is examined effect on the dependent variable of two or more
independent variable in crazy quilt. Mixed patterns also stated as split-plot factorial
designs (split-plot factorial design) (Biiyiikoztiirk, 2011).

Mathematics Anxiety Inventory (MCM) was applied as a pre-test to experimental
and control groups initially in the frame pattern of research. Later EEP training was
carried out for 12 weeks to be 2 hours per week in total of 24 hours to students in the
experimental group by researchers. Ministry of Education curriculum has been
implemented to control group. MCM has been applied as post-test to experimental and
control groups at training result. 3 months later the post-test application these measures
once more applied to experimental and control groups as a follow up test. 2x3 split-plot
(mixed patterns) was used in the study. The first factor in the pattern shows the control
group studying Ministry of Education curriculum and the second factor in the pattern
shows EEP applied experimental group. The repeated measures (pre-test, post-test,
follow-up) made at different times in the study are evaluated by looking at the EEP
scores. Research design is shown in Table 1.

Table 1: Research Design

Preliminary-test Application Final-test Monitoring test
Experimental group X EEP X X
Control group X - X X

In the EEP program;

e First week product development activity and Tomtect activity,

e Second week Sudoku activity and finding positive, negative, interesting aspects
of ideas activity,

e Third week pairing - grouping activity and number-word jigsaw puzzle activity,

e Fourth week number of ways matchmaking event and symmetry activity,

e Fifth week creating quality table activity and six hat thinking activity,

e Sixth week newspaper article preparation activity and title of image activity,

e Seventh week typos activity and the difference puzzle activity,

e Eight weeks paradoxes activity and inferences activity,

e Ninth week the story of multiple termination activity and design making
activity,

e Tenth week which one is different activity and word hunt activity,

e Eleventh week regular exploratory activity and imagine activity,

o Twelfth week sentence construction activity and from letters to sentence activity
was applied.
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In analysing the data, in order to decide which tests to use firstly mathematics
anxiety scale of the students in the experimental and control groups pre-test value from
their applications whether meet the basic assumptions of parametric tests was
investigated. For this purpose, whether data showing normal distribution and it was
examined homogeneity of the data. Based on the results of the operation due to a
violation of the normality assumption non-parametric Mann-Whitney U-test and
Wilcoxon tests, two-factor ANOVA was used factor analysis. In ANOVA test in order to
compare strength of the relationship between variables eta-squared (effect size) value
was evaluated. Eta-square indicates independent variable explains how much of the
total variance of the dependent variable and takes values between 0.00 and 1.00
(Biytikoztiirk, 2011). When calculating the effect size for ANOVA sum of squares
between groups by dividing the total sum of squares, the square root of the results is
taken. Result shows effect variances percentage and failure described by impact (Cepni,
2012). If eta-square value is .20 small effect size, .50 medium effect size, .80 large effect
size (Cohen, 1988) is interpreted. Computer statistical analysis program in statistical
calculations concerning analysis was used. Statistical analysis of the findings in the
study was conducted to base on the 05 level of significance.

3. Findings

Mann-Whitney U-test analysis in order to test whether a significant difference between
the averages of the scores obtained from the pre-test measurement of mathematics
anxiety prior to application of experimental process of students located in the
experimental and control groups was conducted. Findings obtained are shown in Table
2.

Table 2: Mann Whitney U-Test Analysis Concerning Pre-test score of
the Mathematics Anxiety of Experimental and Control Groups

Score Groups N fsim Z sira v P
Preliminary test Test 15 15.57 233.50 111,500 .09
Control 15 15.43 231.50

Total 30
*p<.05

There was no significant difference in the table between pre-test values of experimental
and control groups. According to this it can be said that math anxiety levels of the
students in the experimental and control groups are equal before the EEP application.
For the implementation of parametric tests, it must be fulfilled homogeneity of variance
and the conditions of normal distribution of data (Ergun, 1995). To determine whether
these conditions provided by, firstly participants in both the control and experiment
group, to determine whether they are equal to each other In terms of math anxiety, the
homogeneity of variance was examined. The results obtained from the homogeneity
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test showed that group variance is identical for each other in terms of math anxiety. The
findings concerning the homogeneity test are given in Table 3.

Table 3: Analysis Results of Homogeneity Test Belonging to Pre-test score of
the Mathematics Anxiety of Experimental and Control Groups

Variable Levene Statistic sd1 sd2 p
Pre-test mathematics anxiety .556 1 30 46
*p<.05

The average, distortion, stickiness and Shapiro-Wilks normality test levels of scores
obtained from pre-test measurements relates to MCM of Experimental and control
groups was examined. Findings are given in Table 4. The columns in the table shows
respectively number of observations, minimum value, maximum value, average value
and standard deviation of the average in parenthesis, skewness and standard deviation
in parentheses, kurtosis and standard deviation in parentheses, Shapiro-Wilks
normality test and value expressing the significance of these test results statistically.

Table 4: Pre-test values belonging to MCN

N Min Max X (s5) Skewness Kurtosis S-W Normality
(S. Error) (S. Error) Test (p)
Preliminary test 30 24 48  41.6 (6.44) -1.87 (.43) 2.78 (.83) 727*% (.000)

*p<.05

When the figures in Table 4 are examined it is seen that minimum and maximum values
in limits that should be (between 10-50), average and the standard deviation values
appear to be normal. However preliminary test values of Index of math anxiety were
determined normality problem from both kurtosis and distortion values must be
greater than absolute value 1 and Shapiro-Wilks test of normality is significant
(Buiytikoztiirk, 2011).

Before hypotheses being tested arithmetic average and standard deviation of the
scores obtained in Mathematics Anxiety Scale of students in the experimental and
control groups was calculated prior to application, after application and three months
after the application Findings are given in Table 5.

Table 5: Arithmetical average and Standard Deviation Values Concerning Score of
the Pre-test and Post-test and Monitoring Test of the Mathematics Anxiety of
Experimental and Control Groups

Measurements Preliminary test Final test Monitoring
Groups X Ss 5% Ss X Ss
Test 42.1 5.9 26.80 6.16 26.73 5.37
N=15

Control 41.1 7.1 33.93 5.79 31.86 4.96
N=15

*p<.05

European Journal of Education Studies - Volume 4 | Issue 11 | 2018 262



Salim Sahin
INVESTIGATION OF THE EFFECT OF ENHANCED EDUCATION PROGRAMMES
ON MATHEMATICS ANXIETY OF STUDENTS

Arithmetical average and Standard Deviation Values Concerning Score of the Pre-test
and Post-test and Monitoring Test of the Mathematics Anxiety of Experimental and
Control Groups are shown in table 5. Mathematics Anxiety Scale of individuals located
in the experimental and control groups whether there is a significant difference
statistically between mean scores gained from pre-test, post-test and monitoring
measurements on one factor for repeated measures two-factor analysis of variance
(ANOVA) was examined. Findings are shown in Table 6.

Table 6: Two-Factor Variance Analysis Results Concerning Score of the Pre-test and Post-test
and Monitoring Test of the Mathematics Anxiety of Experimental and Control Groups

Resource Sum of Sd  Average of F P Partial Eta
squares squares square

Intergroup 104652.900 29

Group (D/K) 214,678 1 214.678 1135.142 138 976

Error 2581.422 28 92,194 2.329

Intragroup 60

Measurement (pre-post- 2281.667 2 2281.667 245.466 .000 .898

monitoring)

Group*measurement 141,067 2 141.067 15.176  .000 351

Error 260,267 56 9.295

*p<.05

When Table 6 examined it was found that there was no significant effect of group of
students in experiments and the control group as a result of analysis of variance
performed on average of the scores they receive from Math Anxiety Scale, pre-test,
post-test and monitoring measurements (F(1-28)= 1135,142; p>.05). According to this it
cannot be said that there is a significant difference the average of the scores obtained in
Mathematics Anxiety Scale indiscriminately pre-test, post-test and monitoring
measurements of experimental and control groups.

Without distinction of group it was found to be significant that the difference
between the average of the scores obtained from pre-test, final test and measurement
and monitoring of participants (F(2-60)= 245,466; p<.05). These findings group sizing is
not done shows that mathematics anxiety of participants change depending on the
experimental treatment. Further the joint effect which is important for this study
(Measuring the effects of group ¥), it was found to be significant to the values obtained
result of the examination (F(2-56)= 15,176; p<.05). These findings show in pre-test, final
test and follow-up test of participants in the experimental and control groups change
the scores obtained from the Mathematics Anxiety Scale.

During the measurements between the two groups 35% of change seen in the
level of mathematics anxiety can be explained by the experimental procedure.
According to this result, it can be said the effect size is small (.351). The results obtained
from the analysis of variance demonstrated that there is a significant difference
depending on the extent between groups (F(2-56) = 15,176; p<.05).
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Wilcoxon test results conducted to test whether there is a significant difference between
pre-test- final test scores received from mathematics anxiety scale of the students in the
experimental group are given in Table 7.

Table 7: Pretest-Posttest Wilcoxon results of Mathematics Anxiety of Experimental Group

Score Groups N Xgira Z sira z P
Experiment pretest-posttest Decreasings 15 8 120 -3,54* .00
Increasings 0 0 0
Equal 0
Total 15
*p<.05

As shown in Table 7 as a result of the Wilcoxon test difference between the average was
significant at the 05 level. So mathematics anxiety of students constituting the
experimental group in the result of EEP application decreased significantly (p<.05).
Wilcoxon test results conducted to test whether there is a significant difference between
pre-test- monitoring scores received from mathematics anxiety scale of the students in
the experimental group are given in Table 8.

Table 8: Pre-test Monitoring Wilcoxon results of Mathematics Anxiety of Experimental Group

Score Groups N X, Y e z P
Experiment pre-test monitoring Decreasings 15 8 120 -3,42% .00
Increasings 0 0 0
Equal 0
Total 15
*p<.05

As shown in Table 8 as a result of the Wilcoxon test difference between the average it
was significant at the 05 level. According to this result, pre-test average scores of
mathematics anxiety of students in experimental group were found to be higher by
comparison with monitoring test average scores.

Wilcoxon test results conducted to test whether there is a significant difference
between final test- monitoring scores received from mathematics anxiety scale of the
students in the experimental group are given in Table 9.

Table 9: Post-test Monitoring Wilcoxon Results of Mathematics Anxiety of Experiment Group

Score Groups N X, Z . z p
Experiment post-test monitoring Decreasings 13 7 91 -3.21 21
Increasings 0 0 0
Equal 2
Total 15
*p<.05
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It was not observed a difference as expected between averages in the result of the
Wilcoxon test in Table 9 (p>.05).

Wilcoxon test results conducted to test whether there is a significant difference
between pre-test- final test scores received from mathematics anxiety scale of the
students in the control group are given in Table 10.

Table 10: Pretest-Posttest Wilcoxon results of Mathematics Anxiety of Control Group

Score Groups N X, Z - z p
Control pretest-posttest Decreasings 15 8 120 -3,42% .00
Increasings 0 0 0
Equal 0
Total 15
*p<.05

As shown in Table 10 as a result of the Wilcoxon test difference between the average it
was significant at the 05 level. Hereby, mathematics anxiety of students constituting the
control group decreased significantly. In the description of the results “pre-test effect”
and “maturation” concepts stands out. Preliminary testing effect, when applied pre-test
in experimental studies against the test subject in question the formation of a familiarity
and depending on this familiarity recovery means is independent of the intervention in
the final test (Campbell & Stanley, 1963). In order to control this effect in some studies
no pre-test implemented in some experiments and control group, two groups separated
again in themselves and while applying a group of pre-test, it does not apply to other
groups. In this study such an application could not made because of the small sample
size. One reason for High-rise the effect of pre-test can be relatively scale test is short.
Consists of 10 questions of math test anxiety in children being tested creating a
familiarity against questions between both pre-test-post-test and the end of the test-
screening test may have resulted in the enrolment development in both groups.

The maturation is in particular as in this study, experiments conducted on
persons budding, the development conditions that occur independently of the
intervention in subjects are experiments to influence the results (Campbell & Stanley,
1963). Thus students participating in this study while the study as long as continue
continued their normal lives and school, they learned new information that students in
both groups the reason for the decline in mathematics anxiety may be a natural process
of learning and development. Wilcoxon test results conducted to test whether there is a
significant difference between pre-test- monitoring scores received from mathematics
anxiety scale of the students in the control group are given in Table 11.
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Table 11: Pre-test Monitoring Wilcoxon results of Mathematics Anxiety of Control Group

Score Groups N Xgira Z sira z P
Control pre-test monitoring Decreasings 15 8 120 -3,41% .00
Increasings 0 0 0
Equal 0
Total 15
*p<.05

As shown in Table 11 as a result of the Wilcoxon test difference between the average it
was significant at the 05 level. According to this result, pre-test average scores of
mathematics anxiety of students in control group was found to be higher by
comparison with monitoring test average scores.

Wilcoxon test results conducted to test whether there is a significant difference
between final test- monitoring scores received from mathematics anxiety scale of the
students in the control group are given in Table 12.

Table 12: Post-test Monitoring Wilcoxon results of Mathematics Anxiety of Control Group

Score Groups N X, Z - z P
Control post-test monitoring Decreasings 14 7.50 105 -3.36 13
Increasings 0 0 0
Equal 1
Total 15
*p<.05

It was not observed significant difference as expected between averages in the result of
the Wilcoxon test as shown in Table 12 (p>.05).

Table 13: Experimental Group Last Test Control Group

The Final Test Mathematics Anxiety Mann-Whitney U Results

Score Groups N Xsira Z sira u p
Experiment final test-control final test Test 15 11.70 175.50 55,50* .01
Control 15 19.30 289.50
Total 30
*p<.05

It is observed significant difference in favour of the experimental group between last
tests of the experimental and control groups according to Table 13.

Table 14: Experimental Group Monitoring Control Monitoring

The Final Test Mathematics Anxiety Mann-Whitney U Results

Score Groups N xsim Z sira U p
Experiment monitoring-control monitoring Test 15 11.03  165.50  45,50* .00
Control 15 1997  299.50
Total 30
*p<.05
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According to Table 14 between follow-up tests of the experimental and control groups it
is observed that there are significant differences in favour of the experimental group (P
<.05).

Briefly, despite the absence of any significant differences between experimental
and control groups in the pre-test in terms of math anxiety, as a result of recent tests 5.1
percentage point difference in favour of the experimental group appeared, moreover in
the assessment made in terms of final tests and preliminary test in itself but due to the
improvement in the experimental group is shown to be higher, it can be reached to the
conclusion of EEP is an effect of reducing the mathematics anxiety.

The points of pre-test, final test and the screening test of experimental and
control groups is given in figure 1 with line graphics. As shown in Figure 1, result of
pre-test there is no difference between experimental and control groups in mathematics
anxiety levels, result of post-test it is seen that there is reduction in the experimental
and control groups and this decline continued in the results of screening test. It is
observed that the reduction in the experimental group more than and this reduction is
due to the program.

4. Result

It is devoted to the results achieved based on the findings in this section of the research.

The main hypothesis of the study is in the form; “It will be a significant reduction in

mathematics anxiety levels of students participating EEP according to the students in

the control group and this reduction will not change in end of audience measurement.”
The following results were obtained concerning this hypothesis.

e Mathematics anxiety of students constituting the experimental group in the
result of EEP application decreased significantly.

e Pre-test average scores of mathematics anxiety of students in experimental group
were found to be higher by comparison with monitoring test average scores.

e It showed no significant difference between post-test score averages and
monitoring test score averages of mathematics anxiety of students participating
EEP.

e Final test score averages of mathematics anxiety of students participating EEP
will be significantly lower than compared to the average of final-test score of
individuals in the control group.

e Monitoring test score averages of mathematics anxiety of students participating
EEP will be significantly lower than compared to the score average of monitoring
test of individuals in the control group.

e It showed no significant difference between pre-test, post-test and monitoring
test scores averages of mathematics anxiety of students situated in the control

group.
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5. Discussion and Recommendations

The main hypothesis of the study is in the form; “It will be a significant reduction in
mathematics anxiety levels of students participating EEP according to the students in the
control group and this reduction will not change in end of audience measurement.” The main
hypothesis was confirmed in this study.

If a general assessment to be made for students' math anxiety, for evidence of
Math Anxiety Inventory (MAI); In the pre-test despite the absence of any significant
differences between experimental and control groups In terms of math anxiety, as a
result of recent tests significant difference emerged in favour of the experimental group
and this difference showed that continued in the monitoring test. According to these
results Enriched education program (EEP) reduces math anxiety levels of the students,
this reduction is permanent, the determination may be made that the adverse impact of
the program applied to this result.

The multivariate studies to reduce math anxiety are available in the literature.
The results of the study by Arslan (2008) coincide with the results of this study. In his
study which was examined the effect of the usage of web-assisted instruction and
instructional material on math anxiety, attitude and success of the students he has been
concluded that both media have significant and permanent effects on anxiety and
success. Again, Ozer (2015) has determined in his study that interactive math book
developed by the ARCS motivation model reduces the students' math anxiety. The
study made by Newstead (1998) supports that different teaching methods and support
programs will reduce anxiety.

In the reduction of mathematics anxiety, different methods have been
recommended such as develop the curriculum and support programs (Oaks, 1989;
Robertson & Claesgens, 1983). Oaks (1989)'s recommendation is in direction of
development of students' beliefs about mathematics by "Discovering techniques”. Clute
(1984) stated that while low math anxiety students are more successful in learning
methods by exploring, students with high math anxiety more benefit from descriptive
education. Genshaft (1982) showed in his studies that mathematics anxiety of the
students can reduce by "Self-training" techniques. In order to reduce math anxiety
teachers often must re-examine traditional teaching methods students' learning styles
and that does not meet the skills needed in society. For example, in the reduction of
mathematics anxiety teaching with the play, with activities and technology cooperation
group and teaching with visual aids methods are available (URL 3).

Results of the study do not coincide with the findings of Natali (2001) and
Richardson & Suinn (1972). Natali (2001) and Richardson & Suinn (1972) concluded in
their research that classroom activities do not reduce anxiety. It was observed that this
study that anxiety can be reduced with well-organized program and the environment.
The educational methods used in mathematics education are expressed as one of the
main causes of math anxiety (Bohuslav, 1980; Byrd, 1982; Greenwood, 1984;
Strawderman, 1985; Williams, 1988). In EEP program activities analytical thinking,
different thinking, versatile thinking, development of different perspectives for the
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solution of problems faced, be aware of error and the lack with attention to detail, can
be made logical inferences, learning by doing, discovering, playing of the students are
targeted and liberal learning opportunities are offered. Consequently, it has been shown
to decrease math anxiety.

In light of this information, following recommendations can be made:

e The effects of the program developed in this study on mathematics anxiety were
examined. The study can be improved by increasing the number of dependent
and independent variables.

e In this study, an experimental study was made in two different schools with
limited working group. The study can be improved by increasing the number of
school.

e Increasing the number of subjects in the experimental and control groups can
give access to more reliable results.

e Quantitative data were evaluated in this study. Getting the teacher and student
opinion about the implementation process or enrichment of the findings in
different qualitative data can lead to better health outcomes of interpretation.

e The study was conducted in two private schools. When the program applied in
public schools, it can be reached to different conclusions.
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