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ARTICLEINFO ABSTRACT
Keywords: Background: Numerous studies have shown that mathematical gender beliefs affect girls'
empowerment, mathematical performance and Leads to a drop in math scores and Their interest is in mathematical
self- determination, utility. However, there is a research gap in the study of the effect of an empowerment education
math performance, package with self- determination approach on girl students math performance and gender beliefs.
math gender beliefs, Aims: The aim of this study was to evaluate the effectiveness of the empowerment education package
girl students with self- determination approach on girl students math performance and gender beliefs (with low
performance in this lesson.
Method: The present study was applied in terms of purpose and in terms of data collection method,
an experimental type was semi-experimental with design pre-test,post-test and follow with control
group. The study population consisted of all girl 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. Malekzadeh, Hejazi and Kiamanesh (1400) packages were used to teach
empowerment with self-determination approach. Data analysis was performed by mixed analysis of
variance.
Results: showed that the use of empowerment training package with self-determination approach It
has been effective in improving the performance and gender beliefs of math female students with low
performance in this course (P<0/01).
Conclusions: girl students who participated in empowerment education sessions based on self-
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Introduction

Mathematics has long been considered as a language
for reflection in school curricula and it is expected
that with the help of those students they will be able
to learn to think and live better. However, evidence
such as the unfavorable results of Iranian students in
the Thames studies from 1999 to 2011 and the
Advanced Thames of 2008 confirm that most students
do not have a good relationship with mathematics
(Rahimi, Talaei, Reyhani and Fardanesh, 2016).
Findings of several studies, Academic performance in
mathematics has been seen not only influenced by
knowledge structures and information processing
processes, but also by motivational factors such as
beliefs, attitudes, values and anxiety (Besant, 1995).
Beliefs about mathematics affect people's
involvement in problem solving; In such a way that
when a problem arises, if the title of a difficult
problem is used about it, many people have no desire
to solve or even think about it from the beginning;
Because they think it is beyond their control
(Rostminejad, Irandagani and Asgari, 2017).

Some researchers, including Leder and Forges
(2002), have found that girls and boys have different
beliefs about mathematics. They concluded that these
beliefs affect students' learning and performance in
mathematics. Brendel, Leder, and Nisterm (2017)
found that high school students often considered math
to be a male field and girls do not choose to pursue
higher education at this high school level and are less
likely to be involved in math-related jobs. As we
know, in order to achieve sustainable development of
any society, the proper functioning of men and
women is a necessary condition. By empowering
women, their participation in social activities can be
achieved, which will eventually lead to sustainable
development of society. One of the mechanisms that
can be considered in order to improve performance
and mathematical gender beliefs is the training of
cognitive empowerment skills.

Women's empowerment has five components, which
are; a sense of worth in women, their right to have and
make choices, their right to access opportunities and
resources, their right to have the power to control
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their personal lives, both at home and abroad and their
ability to directly influence social change to shape a
fairer society and economy nationally and
internationally (Malikeh, 1997, quoted by Mehran,
2008). The goal of empowerment is to organize more
people in decision-making processes and training to
make the best decisions possible and find ways to
make better decisions. The closest theory of
psychology to the concept of Spritzer cognitive
empowerment is the theory of self-determination
(Ghasemi, Alizadeh and Kandahari, 2018.)

By examining the research background, none of these
studies have been conducted on the effectiveness of
the empowerment training package with a self-
determining approach on female students’ math
performance and gender beliefs. Therefore, it seems
necessary to provide an empowerment package with
a self-determination approach and evaluate its
effectiveness on the performance and gender beliefs
of math female students. in the continuation of this
research, it intends to investigate Components of
Girls' Mathematical Gender Beliefs After receiving
an empowerment education package with a self-
determining approach, what changes has gender
beliefs to the math lesson?

Method

The present study was applied in terms of purpose and
in terms of data collection method, it was a quasi-
experimental experiment with pre-test-post-test
design and follow-up with a control group. The
statistical population of the present study consists of
all ninth grade female students in the first year of high
school (average age between 14 and 15 years) in
Tehran's 6th education district in the 98-99 academic
year who have low performance in mathematics. To
determine the sample group in this study, among the
schools in District 6 of Tehran, four girls' schools
were selected by random sampling. Then, from the
selected schools, 32 ninth grade female students with
low performance in mathematics were selected by
purposive sampling. The tool is the Mathematical
Academic Beliefs Questionnaire. This scale was
created by Leder and Forges in 2002 which consists
of 31 questions or items. Its purpose is to examine the
component of students' mathematical academic
beliefs and individually and according to the 5 Likert
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scale, boys (1), probably boys (2), both boys and girls
(3), probably girls (4) and definitely girls (5) have
been graded. Validity and reliability of this
questionnaire abroad by Leder 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 sphericity test coefficient is equal to 1502/14
which was significant at the level of 0.0001 and
indicated the adequacy of sampling and correlation
matrix of items for factor analysis. The items were
placed in three factors that the way these items are
placed in three factors is consistent with the results of
Leder and Forges (2002) but in Leder and Forges
(2002) these factors were named. In the research of
Faramarzpour, Rafipour and Hossein Chari (2015)
the special value of the first factor (positive beliefs
about mathematics) with 14 items 4.84, the
eigenvalue of the second factor (negative beliefs
about mathematics) with 10 items 2.63 and the
eigenvalue of the third factor (reaction to learning)
with 7 items 1.90Also, the value of Cronbach's alpha
coefficient for the first factor is 0.81, for the second
factor is 0.72 and for the third factor is 0.63. In
general, the reliability of the scale was equal to 0.83,
which indicates the acceptable reliability of the
Mathematical Academic Beliefs Scale.For validity,
content validity has been used and the opinions of
different professors have been used.

The proposed package of empowerment training with
self-determination approach of Malekzadeh, Hejazi
and Kiamanesh (2021) has been used. Data analysis
was performed by statistical method of mixed
analysis of variance.

Results

To analyze the data in the descriptive statistics section
of the central indicators and dispersion (Mean and
standard deviation). In the inferential statistics
section, mixed analysis of variance was used under
SPSS software version 26. Due to the low correlation
coefficient, it was not possible to perform
multivariate analysis of variance therefore, mixed
analysis of variance was used. First, the assumptions
are: The continuity of the dependent variable, the
normality of the data distribution, the homogeneity of
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the covariances of the two groups, and the
independence of the individuals were examined. To
investigate the natural distribution of data from the
Shapirovilk test. The Mochley test was used to test
the assumption of uniformity of covariance. Levin
test was used to evaluate the homogeneity of variance
of performance scores and mathematical gender
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 has been 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 gender beliefs
variable sig = 0.25 greater than 0.05. Therefore, the
assumption of homogeneity of error variances is
established. Also, the ambox test of covariance
matrices in two groups with a significance level
greater than 0.01 was confirmed. Because these
assumptions were true in the data, the mixed analysis
of variance test was used.

To analyze the variance of one factor with emphasis
on the study within the subjects, first the uniformity
of the dependent variable covariances was examined
by the Mohle sphericity test. The output of this test is
presented in Table 1. Given 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 But for the variable of
mathematical gender beliefs, considering that the
significance level of the 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 hypotheses. According to
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
analysis of variance indicates that the interactive
effect between mathematical performance and the
group is significant. This interaction indicates that
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different results have been obtained by combining the
levels of mathematical performance (pre-test, post-
test and follow-up) and the operating levels of the
group (control and experiment).

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

In the following, in order to access more findings on
the gender beliefs of female students in mathematics
(before and after the training of empowerment
training package with self-determination approach),
The mean was compared and the items of the
Mathematical Academic Beliefs Questionnaire were
analyzed. In this research, three factors mentioned in
the tools section have been used to examine the items
of the questionnaire. Positive beliefs about
mathematics: The first factor consists of 14 items,
items 1, 2, 3,4, 6, 7,8, 13, 14, 19, 20, 23, 24 and 25,
respectively. In general, it can be said that in
examining the first factor of positive beliefs in
mathematics, in the pre-test of the girls group, the
average number of items (except item 25) is less than
3. Therefore, all the statements of the first factors in
the pre-test are correct for the boys from the students'
point of view and in post-test and follow-up of girls,
the average has had an increasing trend and has
tended towards an average of 3. Therefore, after
receiving the empowerment training package with a
self-determining approach, positive beliefs in math
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for girls, regardless of gender, have been
strengthened. Meaning that girls believe that they can
easily understand math, they are interested in it, this
lesson is useful in their future life, parents and
teachers consider learning math important for both
sexes and encourage them.

Negative beliefs about math: The second factor
includes 10 items 10, 11, 12, 15, 16, 17, 18, 26, 28
and 29 respectively. In general, it can be said that in
examining the second factor of negative beliefs in
mathematics, in the pre-test of the girls group, the
average of items (except items 16 and 29) is more
than 3. Therefore, all the statements of the second
factor of the test are correct for the girls in the eyes of
the students and in the post-test and follow-up of
girls, the average has decreased and has tended
towards an average of 3, therefore, after receiving the
empowerment training package with a self-
determination approach, negative beliefs about math
have been introduced to girls regardless of gender.
Reaction to not learning: The third factor consists of
7 items, items 5, 9, 21, 22, 27, 30 and 31, respectively.
In general, it can be said that in the study of the third
factor, the reaction to learning mathematics in the pre-
test of the girls group, the average of the items (except
items 27 and 30) is more than 3. Therefore, all the
third factor groups in the pre-test are correct for girls
from the students' point of view and in post-test and
follow-up of girls, the average had a decreasing trend
And has tended towards an average of 3, Therefore,
after receiving the empowerment training package
with self-determination approach, the reaction to
learning math lessons for girls regardless of gender
was raised.

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 0/87 2/937 2 0/23 0/91 0/50
Mathematical gender beliefs 0/17 44/198 2 0/001 0/54 0/50
Table 2. Results of analysis of variance of mathematical performance
Variable sources SS DF MS F Sig Eta
Mathematical performance 202/79 2 101/395 82/162 0/001 0/34
Error 62/10 56 1/23 - - -
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Table 3. Results of analysis of variance of mathematical gender belif

Variable sources SS MS F Sig Eta
Mathematical gender belifs  0/55 0/50 11/62 0/001  0/12
Error 1/33 31/01  0/04 - - -

Conclusion

The aim of this study was to investigate the effect of
empowerment education package with self-
determination approach on math performance and
gender beliefs of female students (low performance in
this course). The results showed that the
empowerment education package with self-
determination approach was effective on improving
the performance and gender beliefs of low-
performing female math students in this course.Also
in this study it was investigated that the
empowerment education package with self-
determination approach is effective over time because
there was a significant relationship between pre-test
and follow up.

According to research resultsAnalysis of the
questionnaire items showed that female students
changed their gender attitudes toward their math
lesson. They have more positive beliefs about this
lesson than before, they also have fewer negative
beliefs about math than before, and after receiving the
empowerment  training package with  self-
determination approach, the reaction to learning math
lessons for girls regardless of gender has been
raised.The results of this research are in line with the
results of the research, The study was conducted by
Vahedi, Farajian and Hatami (1396), Jalili, Arefi,
Ghamrani and Manshei (1398), Leon, Nunes and Liu
(2015). But the results of this study were not in line
with the results obtained from Farzan (2013).
According to the results of the research along with the
explanations that were provided, overall, it can be
concluded that empowerment package training with
self-determination approach can provide a very good
platform for increasing performance and improving
the math gender beliefs of female students.
Comparison of components related to performance
and gender belief in mathematics in the control and
experimental groups showed that the control group is
significantly lower than the experimental group in all

components, especially in the component of
mathematical gender belief in solving mathematical
problems The results of the follow-up phase show the
continuity of the effect of the training package, which
promises the durability of the training package over
time and a significant advantage for the
empowerment training package with a self-
determination approach. In explaining this finding, it
can be said that psychological empowerment of girls
includes professional interventions, it makes you feel
in control of life and it leads to positive changes in
life skills and abilities and one of the ways to
empower women is education. Education improves
by making changes in the cognitions, thoughts and
attitudes of constructive people. The theory of self-
determination in its hidden content seeks to empower
people psychologically and is an approach used to
help people achieve self-motivation, autonomy, a
sense of competence, self-determination, and a sense
of control.
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