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Background: Numerous studies have examined the effect of self — determination education on
student learning, but research that has developed designing and editing an empowerment education
package with self- determination approach and its effectiveness on student math performance and
belifs has been neglected.

Aims: the purpose of this was to designing and editing an empowerment education package with
self- determination approach and its effectiveness on girl and boy students math performance and
belifs with low performance in this lesson.

Methods: The present study was applied in terms of purpose and combined in terms of
method(qualitative and quantitative), the qualitative part was the design of a education package and
the quantitative part was semi-experimental with design pre-test,post-test and follow with control
group. The study population consisted of all students ninth grade in 6 district Tehran city during the
years 2019-2020 with low performance in math. 32 people were targeted selected as a sample and
randomly assigned to two experimental and control groups (16 people). The instruments of the
present study were Leder and Forgasz (2002) mathematical Academic Belief Questionnaire, For the
experimental group, training was held in 8 sessions of 60 minutes While the control group did not
receive any intervention. Proposed research package for empowerment education with self-
determination approach it was designed based on the theory of Deci & Ryan (2004). Data analysis
was performed by frequent measurments analysis of variance.

Results: an empowerment education package with self-determination approach had a significant
effect on math performance and belifs (with low performance in this lesson) (P<0/01).

Conclusion: girl and boy students who participated in empowerment education sessions based on
self-determination approach had better performance and Improvement beliefs to math lesson.
Therefore, it is recommended to be considered as one of the educational programs at educational
institutions Including Ministry of Education.
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Introduction

The development of societies depends on organized
knowledge obtained through research  and
mathematics is the basis of many of these research
findings; Therefore, the level of application of
mathematical knowledge in societies can be one of
the criteria for development (Jalili, Arefi, Qamrani
and Manshei, 2019). Today, education systems
around the world are struggling help develop learners'
mental abilities and the power of logical reasoning by
incorporating math topics into their curriculum and
help them keep abreast of scientific developments and
advances in technology and future life(Rastegar,
Ghorban Jahromi, Gholam Ali Lavasani and
Nikbakht, 2015). One of the goals of math lessons is
to create learners' mental abilities and mental order
and the purpose of its teaching is to develop the power
of comprehension, understanding, But there are
obstacles to teaching math that not only make
teaching this subject difficult,reasoning, to cultivate
rational thinking, and to develop a method of
reasoning, logical thinking, and creativity; Rather, it
has overshadowed the lives of different people by
creating a mathematical decline(Bayban Guard,
2010, quoted by Ebrahim Kafouri, Maleki and
Khosrow Babadi, 2014). Alizadeh Gorji (2010),
mentions several reasons for math failure, including
Including lack of self-confidence and recognition of
learners' weaknesses; the difficulty of mathematics
from the point of view of learners; one's attitude
towards learning mathematics and the learner's lack
of understanding and connection with mathematics.
Various researches on mathematical academic
performance have been done from different aspects.
one of the factors that has received special attention
is the beliefs that students have about the nature of
mathematics and its assignments. Attitudes and
beliefs play a major role in all matters of life and
affect relationships and in matters related to education
and learning and courses such as mathematics are no
exception while not only is mathematical talent a
myth, there is no such thing as a mathematical brain
but this belief continues to be widely and deeply
promoted in society (Boller, Williams, & Manson,
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2018). Someone who believes he can be successful in
math, will really perform optimally in math lessons.
Beliefs are motivational factors that can lead people
to goals (Pishgahi Fard, Zohdi Goharpour and
Abedini Rad, 2014).

As mentioned, beliefs play an important role in
performance. Various teaching methods have been
used to improve students’ mathematical academic
performance, one of the methods that is used recently
is the training of cognitive empowerment skills
(Zaraati Idealo, Zargham Hajebi and Kamkari, 2020).
In this research, more emphasis is placed on
psychological empowerment. Spritzer (1995-1996)
considers psychological empowerment as an internal
motivational concept consisting of five dimensions
Competence is defined as autonomy (right to choose),
meaningfulness, influence and trust (Ghasemi,
Alizadeh and Kandahari, 2018). Spritzer (1995) has
introduced one of the dimensions of empowerment as
self-determination (Charmchian Langroudi and Ali
Beigi, 2017).

By examining the research background, none of these
studies have examined the effectiveness of the
empowerment training package with a self-
determining approach on the performance and
mathematical beliefs of male and female students.
Therefore, presenting an empowerment package with
a self-determination approach and evaluating its
effectiveness on students' performance and
mathematical beliefs seems necessary. Therefore, the
present study intends to develop an empowerment
training package with a self-determination approach,
Examine the question of whether is this program
effective in the performance and math beliefs of ninth
grade male and female students who are performing
poorly in this course?

Method

The present study was applied in terms of purpose and
in terms of method of Combined type (qualitative and
quantitative) includes a qualitative part of the
formulation and design of empowerment training
package with a self-determination approach and a
small part of the quasi-experimental type with pre-
test-post-test design and follow-up with the control
group. First stage: in the first phase, based on the
available theoretical evidence, the researcher
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developed a complete version of the empowerment
training package with a self-determination approach.
after compiling the initial version of the
empowerment training package, in order to determine
the face and content validity, it was provided to
several experts for evaluation. After collecting the
evaluative opinions of experts and carefully applying
the suggestions, the correction was closed for final
implementation.

In the second phase of research the effectiveness of
the empowerment training package with self-
determination approach was tested on ninth grade
male and female students using a pre-test-post-test
and follow-up with a quasi-experimental design. The
statistical population of the present study is all ninth
grade male and female students in the first year of
high school District 6 of Tehran Education has
formed the 98-99 academic year, which has a low
performance in mathematics. To determine the
sample group in this study, among the schools in
District 6 of Tehran, four schools were selected by
random sampling. Then, from the selected schools, 32
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ninth grade male and female students with low
performance in mathematics were selected by
purposive sampling.

Mathematical Academic Beliefs Questionnaire: This
scale was developed by Leder and Forges in 2002
contains 31 questions or items that aim to examine the
component of students' mathematical academic
beliefs and individually based on a 5-point Likert
scale. Validity and reliability of this questionnaire
abroad by Loader and Forges (2002) and has been
studied in Iran by Faramarzpour, Rafipour and
Hossein  Chari  (2015). In the research of
Faramarzpour, Rafipour and Hossein Chari (2015)
the value of Cronbach's alpha coefficient is 0.815 and
Bartlett spherical test coefficient is equal to 1502/14
which is significant at the level of 0.0001 the
calculated reliability for the pre-test of mathematical
academic beliefs without gender segregation was
0.38. Collect the required data and the findings were
analyzed using SPSS software version 26 and
repeated measures analysis of variance to measure
effectiveness.

Table 1. Results of Mohli sphericity test for homogeneity of variance

Internal impact Mocheli test  Chi-square test ~ Df Sig Greenhouse-Geisser  Lower-bound
Mathematical performance 0/89 2/938 2 0/23 0/90 0/50
Mathematical beliefs 0/19 44/199 2 0/001 0/55 0/50

Results

To test research hypotheses, the research first
examined the correlation between the pre-test
variables of mathematical academic beliefs and
mathematical performance. First, its presuppositions
are: the continuity of the dependent variable, the
normality of the data distribution, the homogeneity of
the covariances of the two groups, and the
independence of the individuals were examined. To
investigate the natural distribution of data from the
Shapiro-Wilk test and the Mochley test was used to
test the assumption that the variance was uniform.
Levin test was used to evaluate the homogeneity of
variance of performance scores and mathematical
academic belief in the two groups in the post-test and
follow-up stages. The results of Shapirovilk test
showed that the obtained data have a normal
distribution. To assume linearity, correlation
coefficients between variables were used and the
correlation coefficients between pre-test and post-test

were r = 0.44. Levin test was used to test the
assumption of homogeneity of error variances. Based
on the results, the significance level for the
performance variable is sig = 0.10 and for the
mathematical beliefs variable is sig = 0.25 greater
than 0.05. Therefore, the assumption of homogeneity
of error variances is established. Also, Mbox test was
performed to examine the variance matrices in two
groups with a significance level greater than 0.01.
Because these assumptions were true in the data,
repeated measures analysis of variance was used.

To analyze the variance of a factor with emphasis on
intra-subject study (repeated measurements). The
output of this test is presented in Table 1. Considering
that the significance level of the calculated value of
the spherical sphericity for the mathematical
performance variable is greater than 0.05, the data did
not call into question the assumption of homogeneity
of variance and as for the mathematical beliefs
variable, considering that the significance level of the
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calculated value of the spherical sphericity is less than
0.05, the data question the assumption of
homogeneity of variance therefore, epsilon
estimation or multivariate tests should be used to
correct the hypothesis breach. Considering the
appropriate sample size of this study, the best amount
of epsilon is Greenhouse-Geiser estimate.

Table 2 summarizes the analysis of variance of
mathematical performance scores. Summary of
intragroup analysis of variance indicates that the
interactive effect between mathematical performance
and the group is significant. This interaction indicates
that different results have been obtained by
combining the levels of mathematical performance
(pre-test, post-test and follow-up) and the operating
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levels of the group (control and experiment). But the
interactive effect between math performance and
gender (P =0.20, F = 63.1) and the interaction effect
between mathematical performance and gender and
group (P = 0.88, F = 0.12) was not significant. And
shows that combining levels (pre-test, post-test and
follow-up) of mathematical performance and gender
factor levels (girl and boy) and group factor levels
(control and experiment) do not yield different
results. Therefore, the first hypothesis of the research
on the difference between the experimental and
control groups is confirmed but the interaction effect
between gender variables and mathematical
performance was not confirmed.

Table 2. Results of intragroup and intergroup analysis of variance (mathematical performance)

Variable sources SS Df Ms F Sig
Math Performance 202/79 2 101/395 82/162 0/001
Math Performance *
Gender 4/03 2 2/01 1/63 0/20
*
Intergroup Math ngg&ga”ce 13/13 2 65/56 53/13 0/001
Math Performance *
Gender * Group 0/30 2 0/15 0/12 0/88
Error 69/10 56 1/23
Gender 40/69 1 40/69 2/70 0/11
Group 176/04 1 176/04 11/68 0/002
e Gender * Group 37/50 1 37/50 2149 0/11
Error 421/70 28 15/06

Table 3 summarizes the analysis of variance of
mathematical belief scores. Summary of intragroup
analysis of variance indicates that the interaction
effect between mathematical academic beliefs and the
group is significant. This interaction indicates that
different results have been obtained by combining the
levels of mathematical beliefs (pre-test, post-test and
follow-up) and the operating levels of the group
(control and experiment). But the interactive effect
between mathematical academic beliefs and gender
(P =0.12, F =47.2) and the interaction effect between

mathematical academic beliefs and gender and group
(P = 0.18, F = 1.86) was not significant. And shows
that the combination of levels (pre-test, post-test and
follow-up) and gender factor levels (girl and boy) and
group factor levels (control and testing) do not
produce different results. Therefore, the second
hypothesis of the research is confirmed only about the
difference between the experimental and control
groups, but not about the interactive effect between
gender variables and mathematical academic beliefs.

Table 3. Results of intragroup and intergroup analysis of variance (mathematical belief)

Variable sources SS Df Ms F Sig
Math Belifs 0/55 1/10 0/50 11/69 0/001
Math Belifs * Gender 0/11 1/10 0/10 2/47 0/20
Intergroup Mat,\f}lftﬁlgse’l‘if(gioup 0/80 1/10 0/72 16/83 0/001
Gender * Group 0/08 1/10 0/08 1/86 0/88
Error 1/33 31/01 0/04
Gender 0/05 1 0/05 0/36 0/55
Betweengroup Group 1/56 1 1/56 9/81 0/004
Gender * Group 0/004 1 0/004 0/02 0/86
Error 4/46 28 0/15
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Conclusion

The aim of this study was to compile and design an
empowerment training package with a self-
determination approach and its effectiveness on the
performance and mathematical beliefs of male and
female students (with low performance in this course)
was investigated. The results showed that the
empowerment  training  package with  self-
determination approach was effective on improving
the performance and mathematical beliefs of low-
performing male and female students in this course.
It was also investigated in this study that the
empowerment  training package with  self-
determination approach is effective over time.

The results of this research are in line with the results
of the research, Research by Leon, Nunes and Lemon
(2015), Abbasi and Shahni Yilagh (1396),
Brandenberg, Neuer and Hascher (2018) and Frost
(2007) but the results of this study were not in line
with the results obtained from Farzan (2013)
research. In general, it can be concluded that
empowerment  package training with  self-
determination approach can provide a very good
platform for increasing performance and improving
academic math beliefs of male and female students.
Feeling empowered or in other words self-confident,
according to Shah Mohaghegh, is the key to change
in this study. Desi and Ryan (2008) argue that the
self-determination approach is not just a way of
thinking, but creates a style (life orientation) in the
person through that the person has a stable ability and
self-regulating personality. Self-determination skills
training begins with three needs, the need for
autonomy, the need for competence, and the need for
communication; in addition, in the process of
teaching students self-determination skills using
decision-making techniques, Goal setting, planning,
acting on goals and plans, Understanding the source
of causality (correct documents about failures and
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successes), they create solutions to solve their
problems and to deal appropriately with the
environment, especially in dealing with academic
(mathematical) problems.

Empowerment  training package with self-
determination approach is a training package that
relies on and supports aspects of self-efficacy and
empowerment. Empowerment training package with
low self-determination approach helps male and
female students gain a better understanding of their
decisions, goals, and reasons for failure; have a sense
of self-worth and show a higher commitment to
dealing with issues. experience more success in
advance. Make more connections with yourself, focus
more on its interpersonal relationships, have more
empathy with family and classmates. Finally, they
perform better in life and they know themselves and
their abilities better than before and they are
convinced of them.
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