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ARTICLEINFO ABSTRACT

Keywords: Background: Numerous studies have examined academic Enthusiasm. But research on developing
Math affective memories, a structural model for predicting mathematical enthusiasm based on Math self-schemas and Math
Math Enthusiasm, Affective Memories mediated by task value and Ability/expectancy Beliefs has been neglected.
Ability / expectancy Aims: The present research aimed to study Structural Relationship between Math affective memories
beliefs, and Math self-schemas with Math Enthusiasm by Mediating Role of Ability/expectancy beliefs and
Task value, Task.

Math self-schemas Methods: This study was a correlational study using structural equation modeling in which500

female students in 11th grade studying mathematics and science courses were selected from Tehran
through multi- stages clustering method. All subjects completed affective memory, task cost, math
enthusiasm questionnaires and Data were analyzed using structural model and path analysis tests.
Results: According to results, negative memory had negative effects on ability-expectancy beliefs
and positive memory had positive effects on (P>0/01). Negative memory had effects on math task
value directly (P>0/01) as well as indirectly (P>0/01) with mediating role of ability-expectancy
beliefs. Positive memory had effects on task value with mediation role of ability-expectancy beliefs
directly and indirectly (P>0/01). Ability -expectancy beliefs had effect on task value directly
(P>0/05). Positive and negative memories had effects on math enthusiasm directly and indirectly
(P>0/01). The direct relationship between Math self-schemas, Math task value and Math ability-
expectancy beliefs with math enthusiasm was not significant (P>0/05).
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Introduction

Interest in research on motivation and excitement in
education has grown significantly. This growing
interest in education coincides with a dramatic
increase in attention to this field in many disciplines,
including economics, neuroscience, anthropology,
and the humanities (Lininberk, Packran, 2011). The
concept of emotional, cognitive, and behavioral
enthusiasm has been explored by researchers in recent
years based on educational reforms for academic
failure (Friedrichs, Bloomfred, Paris, 2004; Wang
and Eccles, 2013). So far, studies with correlation,
intervention, and modeling of structural equations
have been conducted to identify the correlating factor
or factors and predict the structure of academic
motivation, but in research, the structure of academic
motivation as Kelly is considered not in a particular
field, so it is possible to examine passion on a
particular subject and behavior, such as passion in
mathematics (Wang et al., 2016). One of the
mediating variables in this study that is related to
academic self-schema on the one hand and
mathematical passion on the other hand based on
theoretical concepts and empirical evidence is
mathematical ability-expectation beliefs. High
ability-expectation beliefs have been positively
associated with achievement behaviors, including
academic motivation (Wigfield and Eccles, 2000;
Wang, 2008; Mitswich et al., 2008; Cook and Artino,
2016). Another mediating variable of the model in
this study is the value of the mathematical task. The
value of homework is defined as the motivation to
engage in different activities (Patricia, 2000).
Another mediating variable in this study, which based
on theoretical concepts and empirical evidence is
related to the beliefs of ability-expectation and task
value on the one hand and to the style of attribution
on the other hand, is the academic-mathematical
schemas. Research shows that ability-expectation
beliefs are influenced by motivational beliefs; one of
our motivational beliefs is the academic self-schema
(Wigfield and Eccles, 2002; Shank, Pintrich, 2002).
According to the theoretical foundations, structural
models and the results of the mentioned researches,
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the hypothetical model of the present research is
drawn based on the expectation-value theory. To
explain the effect of exogenous variables
(mathematical self-plan and mathematical emotional
memory) and mediating variables (ability-
expectation beliefs, mathematics and value of
mathematical task) and to recognize the direct and
indirect effects of these variables on the endogenous
variable (mathematical passion), Provides a
conceptual model in the form of the following input
path diagram. As can be seen in the figure, this model
has 4 models, some of which have first-order internal
relations and some models have second-order internal
relations. For example, in line with recent advances
in educational psychology, it has been hypothesized
that the task value construct has a second-order
hierarchical structure. In the first order, the three
observed indicators of success value, intrinsic value,
external value and a latent indicator of task cost are
formed, and the task cost in the lower order has four
obvious indicators.

Method

A) Research design and participants: The present
research method was correlational; The statistical
population of this study was all 11th grade female
students in Tehran (N = 12986) who were studying
mathematics and experimentation in ordinary public
schools in the 98-97 academic year. The sample size
was estimated according to the number of model
parameters. Since there are 21 parameters, a sample
of 560 people was selected in this study. Random
cluster sampling method was used. In the first stage,
the city of Tehran was divided into four regions in
terms of geographical location: north (1), south (17),
east (7), and center (6). General public girls' schools
in District 1, 19 schools; District 6, 6 schools; District
7 had 9 schools and District 17 had 6 schools. Then
four schools from each region and from each school
an eleventh grade class in mathematics or
experimental disciplines were randomly selected. 560
questionnaires were distributed and collected. Of
these, 500 were completed and the information of the
rest of the questionnaires was incomplete and were
deleted.
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B) Tools: Mathematical Enthusiasm:  This
questionnaire was developed by Fredericks et al.
(2004) to measure students' academic achievement. It
has 15 items and three subscales: Behavioral (1 to 4),
Emotional (5 to 10) and Cognitive (11 to 15).. The
answer of each item has a score of 1 to 5, which
includes from never to forever. Fredericks et al.
(2004) reported the reliability coefficient of this
questionnaire as 0.86. In the present study,
Cronbach's alpha coefficient for mathematical
enthusiasm was 0.81.

Semnan Expectation-Value Questionnaire: Semnan
Expectation-Value Questionnaire is used to measure
the scales of math ability-expectation beliefs as well
as the value of mathematical task. This questionnaire
is based on the theory of expectation-value and the
research of Eccles and Wigfield (1995, 2000); Eccles,
Anil, Wigfield (2005); Welchdale (2003); Pintrich
and Shank (2002); Watt, Eccles, Doric (2006) and
Gao (2007) were made and translated into Persian by
Hosseini, Talepasand and Bigdeli (2010). Students
mark their answers to the questions on a 7-point
Likert scale (1- Very Bad to 7- Very Good). The total
score of this scale is obtained by calculating the mean
of the questions (Simpkins and Davis-Kane, 2005).
Mathematical Emotional Memory Questionnaire:
Emotional Memory was compiled into emotional
memories of events following Shank et al. (2008) and
Pilmer et al. (1996). Participants were asked to recall
the most important event in their language class at
school. Please think of something in your English
class at school that has a special connection to you
"and check that their experience consists of

six positive emotions (happiness, hope, satisfaction,
pleasure, pride and peace) and six negative emotions
(fear, anger)., How bored, boredom, anxiety,
embarrassment, and helplessness were in that
situation (based on Pekran et al., 2002). This scale has
24 items. The questions in this tool are graded on a
five-point scale from (strongly disagree = 1) to
strongly agree = 5. Both positive emotional memory
and negative emotional memory scales had good
internal coherence. In a study by Georges and Candler
(2012), Cronbach's alpha reported 0.91 for the
negative emotional memory component and 0.83 for
the positive emotional memory. The reliability of the
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questionnaire was estimated using Cronbach's alpha
method and for each of the subscales of memory
index, positive memory and negative memory,
respectively 0.81, 0.83 and 0.78 and for the whole
instrument 0.88. Was obtained.

Self-Mathematical Schemas Questionnaire: The Self-
Study Schematic Questionnaire was developed by
Garcia and Pintrich (1994). Academic schemas have
four dimensions: emotion, efficiency, importance,
and the future itself. Emotion dimension with 2 items
Cronbach's alpha value 0.63, efficiency dimension
with 4 questions. Significance dimension with 4
questions and Cronbach's alpha value is 0.87, self-
future dimension with 4 questions Cronbach's alpha
value is 0.74 (NG, 2005).

To analyze the data, central orientation indicators
such as mean, standard deviation were used to
describe the data and standard scores were used to
identify outliers. Structural equation modeling was
used to determine the suitability of the model and to
estimate the coefficients of direct and indirect
structural effects. Data were analyzed by AMOS
software.

Results

Table 1 shows the information about the frequency of
study of the sample members. Table 2 provides
descriptive information about the mean and standard
deviation along with the correlation coefficients
between the observed study variables. Cronbach's
alpha coefficients related to the reliability of the
scores are also given on the main diameter of the
matrix. As shown, the correlation coefficients
between the dependent variables of mathematical
enthusiasm and the self-variable components of
mathematical schemas are positive and in the range
between 0.25 to 0.40, the components of variable
memory are negative, negative and in the range of -
0.14 -0.35, with positive memory in the range
between 0.25 to 0.35, with mathematical ability-
expectation beliefs in the range of 0.26 to 0.37 and
with components of the value of mathematical task in
the range of 0.25 to 0.38 and It is significant at the
alpha level of 0.01 (P <0.01). The correlation between
the components of mathematical enthusiasm and the
components of task cost is negative and ranges from
-0.09 to -0.29 and is significant at the alpha level of
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0.05 (P <0.05). The significance of the coefficients
provides the necessary preconditions for the analysis
of structural equations. Before analyzing the
univariate outliers, the data were analyzed using a box
diagram and the multivariate outsiders were analyzed
using the Mahalanobis statistic and excluded from the
data set. The skewness and elongation of the scores
of the variables were calculated using SPSS software.
The results showed that none of the values of
skewness and elongation is more than 1%. The
normality of the data was checked using the
Kalmogorov-Smirnov test. The results showed that
the distribution of scores of the model variables is
normal (P <0.05). The hypothesis of error
independence with Watson camera statistic was used
to calculate the regression equations of the research
model. The value obtained (Watson camera-statistic
= 1.928) indicates the establishment of this
assumption. The alignment hypothesis between the
variables was investigated using Pearson correlation
between pairs of variables. Due to the fact that the
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correlation between two variables of 0.9 and above
indicates linearity, this problem was not observed in
the data of the present study.

In addition, tolerance statistics and variance inflation
factor were calculated to investigate multiple
alignment. The results showed that none of the
tolerance statistics values were less than the allowable
limit of 0.1 and none of the values of the variance
inflation factor was greater than the allowable limit of
10. Therefore, based on the two indicators, there was
no multiple alignment in the data. After examining
the assumptions and ensuring their validity, structural
equation analysis was used to evaluate the model
under study.

Table 1: Frequency distribution of the sample of members of the
sample group

percentage Frequency field
54 270 mathematics
46 230 Experimental
100 500 Total

Table 2. Structural equation model fit indices

AGFI GFI IFI NFI CFI

>0/9 >0/9 >0/9 >0/9 >0/9
0/885 0/896 0/904 0/879 0/903
0/901 0/907 0/912 0/887 0/911

SRMR RMSEA xY/df Fit index
<0/08 <0/08 <5 Optimal amount
0/076 0/083 4/449 Initial model
0/062 0/079 4/130 The final model

Table 2 shows the fit indices of the final model. The
root mean variance (RMSEA) appropriateness index
(RMSEA) is 0.079 and the standard residual variance
root (SRMR) is 0.62, which indicates the optimal fit

of the model. The IFI, CFI, GFI and NFI indices are
also larger than the desired criterion (0.9). The
obtained coefficients indicate the optimal fit of the
model.

Table 3. Coefficients of measurement models in the structural equation model of the research

0 CR Standard Non-standard
C coefficients coefficients

- - 0/84 1 affect < Math self-schemas
0/01  20/30 0/78 1/61 efficacy < Math self-schemas
0/01  24/86 0/89 1/91 importance < Math self-schemas
0/01  18/70 0/73 1/83 future self < Math self-schemas

- - 0/84 1 Fatigue < Negative memory
0/01  22/90 0/85 0/99 Disappointment < Negative memory
0/01  24/44 0/89 0/98 Anger < Negative memory
0/01 13/18 0/72 0/75 Anxiety < Negative memory

- - 0/67 1 joy < Positive memory
0/01 14/12 0/84 1/77 Pride < Positive memory

- - 0/92 1 Efficient expected < Ability/expectancy beliefs
0/01  23/19 0/85 0/61 Expected outcome < Ability/expectancy beliefs

- - 0/91 1 Intrinsic interest < Task value
0/01  19/12 0/72 0/55 Attainment value < Task value
0/01 19/54 0/73 0/43 Utility value < Task value

- - 0/77 1 task effort cost < Cost Task
0/01 17/18 0/78 0/90 loss of value alternatives < Cost Task
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b CR Standard Non-standard
T coefficients coefficients
0/01  18/69 0/86 1/67 emotional cost < Cost Task
0/01 14/51 0/66 0/79 outside effort cost < Cost Task
- - 0/54 1 behavioral < Math Enthusiasm
0/01 8/87 0/65 2167 emotional < Math Enthusiasm
0/01  8/57 0/59 1/71 cognitive < Math Enthusiasm

The results of the analysis of measurement models
are presented in Table 3. The significance of the
regression weights for the six measurement models

indicates that all the indices used for the latent
variables are representativ.

Table 4: Direct, indirect effects of the lawyer in the final model

E\);;)rlgnnezzteed Jf?éilt Indirect effect i?ri:)zcctt To variables From the variable

**0/51 **0/51 - Math self-schemas

0/61 *-0/14 **_0/14 Ab”'%/::i(sfes ctancy Negative memory

**0/21 - **0/21 Positive memory

**0/78 *0/07 **0/72 Math self-schemas

*-0/16 *.0/02 **.0/14 Negative memory

L *0/03 *0/03 - Rl e Positive memory
*0/13 - *0/13 Ability/expectancy beliefs

*-0/23 **_0/23 . Negative memory

bl *0/58 **0/58 LYt [T Positive memory

Conclusion

The aim of this study was to develop and validate a
structural model of mathematical passion based on
self- mathematical schemas and mathematical
emotional memory, mediated by math ability-
expectation beliefs and the value of mathematical
homework. Based on this, a model was designed in
which emotional mathematical memory and self-
mathematical schemas were considered as exogenous
variables and beliefs of ability-mathematical
expectation and value of mathematical task were
considered as mediating variables, and mathematical
enthusiasm was considered as a consequence. The
findings of this study not only confirmed the
multidimensional nature of latent structures but also
showed that in some cases these structures are
hierarchical in nature.

The first path shows that mathematical self-plans
have an indirect structural effect on the value of a
mathematical task with the mediating role of
mathematical expectation beliefs. The findings of the
present study are consistent with studies that consider
self-educational schemas as important as other self-
schemas in terms of individual characteristics in an
individual's academic identity. In other words, a
person who has a positive self-schema in learning

math is able to clearly show that learning math and
math homework is important and valuable to him
(NG, 2014).

The second path showed the effect of positive and
negative emotional memory on the value of a
mathematical task through mathematical ability-
expectation beliefs. Consistent with the present study,
Pintrich and Shank (2002) showed that emotional
memory can be activated by imagining homework
and, through classical conditioning mechanisms or
direct association, leads to positive or negative value
for the individual. Assign. Students may place more
value on this subject because of their positive
experiences with a subject such as mathematics, and
their interest in mathematics may increase, and even
extend this interest to other activities (Pintrich and
Shank, 2002).

The third path showed that negative memory and
positive memory also have a direct structural effect
on mathematical enthusiasm. Also, the direct effects
of mathematical self-plans, the value of mathematical
homework, and mathematical ability-expectation
beliefs on mathematical enthusiasm are not
significant. This finding is consistent with the
research of Georges and Candler (2012).
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2, Math Ability/expectancy beliefs
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5. affect

6, efficacy

7. importance
8 future self

°. self-conception
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I, Math Affective Memories

2, AMPOS: joy, hope, satisfaction, fun, pride, & relief

3. AMNEG: fear, anger, boredom, reluctance, anxiety, shame, &
hopelessness

4. Math self-schemas
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