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Introduction

The two constructs, emotions and mathematics self-efficacy have been used to explain the students’ learning
behaviors in relation to effective teaching. Research studies implied that emotions and sources of self-efficacy
have impact on students’ learning, achievement and performance (i.e., Ma, 1999; Pekrun, 2006; Usher, 2009).
Although the bulk of the research has targeted the attributional antecedents of emotions (i.e., anxiety and self-
efficacy) of older students and adults predominantly (e.g., Bekdemir, 2010; Ma & Kishor, 1997; Pekrun, 2006),
studies on achievement emotions and mathematics self-efficacy experienced by elementary students are still
emerging (Lichtenfeld, Pekrun, Stupnisky, Reiss & Murayama, 2012; Stipek & Gralinski, 1991). Considering
the number of studies conducted with young students to examine their achievement emotions and sources of
self-efficacy individually (e.g., Lichtenfeld et al., 2012; Klassen, 2004; Usher, 2009), further research is needed
to examine the link between these variables. Also, research shows that emotions and sources of self-efficacy
hold an essential role in students’ learning and performance (e.g., Lichtenfeld et al., 2012; Pekrun, Goetz,
Frenzel, Barchfeld & Perry 2011; Usher &Pajares, 2009). Therefore, this current study is intent to examine the
relationship between achievement emotions and sources of self-efficacy in elementary students.

Previous Research on Elementary Students' Achievement Emotions

Achievement emotions refer to emotions experienced by students in learning, classroom instruction, and
achievement settings (Lichtenfeld, et al., 2012; Pekrun, Goetz, Titz & Perry, 2002). This study concentrated on
three achievement emotions: enjoyment, anxiety and boredom that are commonly experienced by individuals
(e.g., Frenzel, Thrash, Pekrun, & Goetz, 2007; Goetz, Frenkel, Pekrun, Hall, & Ludtke, 2007; Haciomeroglu,
2017). Enjoyment is referring a pleasant activating emotion whereas boredom is described as an unpleasant
deactivating emotion (Putwain, Becker, Symes & Pekrun, 2018). These emotions (i.e., enjoyment, anxiety, and
boredom) experienced by students (Pekrun et al., 2002) have a great impact on their motivation, learning and
performance (Ashcraft & Ridley, 2005; Gunderson, Park, Maloney, Beilock & Levine, 2018; Hembree, 1990;
Pekrun, 2006). Among these different emotions, mathematics anxiety has been examined extensively in older
students (Baloglu & Kocak, 2006; Birgin, Baloglu, Catlioglu, Gurbuz, 2010; Hill, Mammarella, Devine,
Caviola, Passolunghi, Szucs, 2016). Although math anxiety develops as early as in elementary school years
(Newstead, 1998) handful of research focused on investigating mathematics anxiety in elementary students
(Haciomeroglu, 2017; Hill et al., 2016; Jackson & Leffingwell, 1999; Yuksel-Sahin, 2008). Mathematics
anxiety defined by Richardson and Suinn (1972) as “feelings of tension and anxiety that interfere with the
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manipulation of numbers and the solving of mathematical problems in a wide variety of ordinary life and
academic situations” (p.551). Mathematics anxiety could take many forms such as simply disliking
mathematics, being afraid of dealing with any mathematical tasks (Chipman, Krantz & Silver, 1992), fear of
making mistakes (Dutton, 1951), and avoidance in taking any courses related to mathematics. Mathematics
anxiety often leads to avoidance of situations related to problem solving (Ashcraft & Ridley, 2005) as well as
struggle with performing mathematical tasks (Bekdemir, 2010; Hembree, 1990; Wigfield & Meece, 1988). In
addition, math anxiety might occur in both ordinary life and academic settings. For instance, it might happen
when paying a restaurant check or solving a math problem in class (Schleepen & Van Mier, 2016). Mathematics
anxiety often leads to avoidance of mathematics classes. As a result, it can be seen as one of the most common
factors preventing students from studying mathematics related careers (Ashcraft, 2002; Hembree, 1990; Ma,
1999). Students who enjoy while working on a problem tend to promote positive feeling towards mathematics.
This feeling of joy in doing mathematics might lead to better performance and achievement for students.

In academic settings, students might enjoy attending mathematics classes but they may not necessarily enjoy the
challenge of taking exams. Helmke (1993, cited in Lichtenfeld et al., 2012) found that enjoyment of learning
mathematics decreased from kindergarten through 5th grade. In the same way, the results of the study of Stipek
and Gralinski (1991) indicated that girls were less proud about their success rather they were more concerned
about public humiliation in comparison to boys. This finding shows it was more important how their success or
failure appear to public for girls than boys in early grades. This brings out the question about how little we know
about young students’ feelings towards mathematics as well as how their success/failures perceived by them.
This brings the question about how essential it is to know more about students” emotions regarding enjoyment,
boredom, and anxiety related to mathematics in early grades since these feelings towards the subject affects their
performance and achievement. Lichtenfeld et al. (2012) stated that emotions related to achievement could be
related to different academic settings such as attending class, studying, and taking tests and exams. For instance,
students who may feel bored in math classes are not likely to enjoy taking exams or learning mathematics. In the
same way, students who enjoy being part of the class may not enjoy taking an exam. As a consequence,
students’ emotions regarding mathematics may differ across these settings (i.e., attending class, studying, and
taking exams) should be taken into considerations (Pekrun, Goetz, Frenzel, Barchfeld, & Perry, 2011). Although
research on emotions in older students has been growing over the last decade (Efklides & Volet, 2005;
Linnenbrink-Garcia & Pekrun, 2011; Pekrun, Goetz, Daniels, Stupnisky, & Perry, 2010), a few studies focused
on examining the achievement emotions experienced by elementary students (Helmke, 1993, cited in
Lichtenfeld et al., 2012; Lichtenfeld et.al, 2012; Stipek & Gralinski, 1991). Studies focusing on achievement
emotions (enjoyment, boredom, and anxiety) in young students are emerging (Hill et al., 2016; Ramirez, Chang,
Maloney, Levine, Beilock, 2016; Yuksel-Sahin, 2008). Therefore, it is essential to examine elementary students’
achievement emotions for mathematics in different settings (i.e., class-related, learning-related and test-related).

Previous Research on Elementary Students' Sources of Mathematics Self-efficacy

Self-efficacy is defined as “people’s judgments of their capabilities to organize and execute courses of action
required to attain designated types of performances” (Bandura, 1986, p. 391). Self-efficacy beliefs are derived as
individuals interpret information from four sources: master experience, vicarious experience, social persuasions,
and emotional and physiological state (Bandura, 1997).

Mastery Experience. In school, mastery experience refers to individual's interpretation of their performance after
completing an academic task (Klassen & Usher, 2010; Usher & Pajares, 2008). When students overcome (or fail
to do) difficult tasks or obstacles that might be difficult for others, still the mastery experiences become very
essential for students. Successful performances of the students have lasting effects on their self-efficacy (Usher
& Pajares, 2009). Results of the research studies revealed that mastery experience was the most influential
sources of self-efficacy since this experience includes evidence whether or not students were able to master the
necessary tasks (e.g., Britner & Pajares, 2006; Hampton, 1998; Usher & Pajares, 2006). A meta-analytic study
of Talsma, Schuz, Schwarzer, and Noris (2018) revealed that the relations between self-efficacy and
performance were unidirectional for young students. This means young students’ performance uniquely affects
self-efficacy beliefs but not the reverse. The study of Phan (2012) revealed that there was a significant positive
relationship between enactive performance of young students and their mathematics self-efficacy.

Vicarious Experience. It is developed through observing others’ capabilities in relation to performance. This
way, students construct their efficacy beliefs through observing results of others’ actions. They compare
themselves to individuals (e.g., classmates, peers, and adults) for the evaluation their own academic capabilities.
Students’ beliefs are likely to be altered by the success or failure of the performance that they feel similar to the
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current situation (Shunk, 1987). For instance, a classmate is succeeded at a challenging mathematics problem.
This might convince other students in class to overcome the challenge too. Another type of vicarious experience
is called self-comparative information that could also alter students’ self-efficacy. Since either cognitively or by
recoding, students could review their current and past performances (Usher & Pajares, 2009). However, there
are no absolute measures of proficiency in academic activities. It other words, it is not clear observing others
capabilities or/and recording individual’s current or past performances is effective in altering students’ self-
efficacy. Nevertheless, results of the research studies (Gainor & Lent, 1998; Lent, Lopez & Bieschke, 1991)
revealed that vicarious experience did not predict self-efficacy.

Social Persuasions. The third source of self-efficacy is called social persuasions. Encouragement received by
the individuals such as parents, teachers, and peers improve students’ confidence in their academic capabilities.
Supportive messages serve as an encouragement to boost students’ effort and confidence when it is
accompanied by proper instruction that might help to carry success for them (Bandura, 1997; Hattie &
Timperley, 2007). Social persuasions can be seen as limited in increasing one’s self-efficacy. it may serve well
to young students whom eagerly attend the messages that came from those close to them (Bandura, 1997).
Social persuasions involve students’ descriptions of whether their teachers provided them with regular feedback
about their performances (Usher & Pajares, 2008). Study of Phan (2012) revealed that a significant positive
relationship was found between students’ verbal persuasions and self-efficacy. Lopez, Lent, Brown and Gore,
(1997) also found that social persuasions predicted mathematics self-efficacy for students. Results from these
two study suggested that the significant relationship between verbal persuasions and self-efficacy should be
taken into consideration for the students” mathematical performance.

Emotional and Physiological State. The last source of self-efficacy is called emotional and physiological state.
This source was informed by the physiological states such as anxiety, stress, and fatigue as an indicator of
students’ competency. “Students learn to interpret their physiological arousal as an indicator of personal
competence by evaluating their own performances under differing conditions” (p.90, Usher & Pajares, 2009).
The study of Klassen (2004) revealed that emotional and physiological state negatively predicts mathematics
self-efficacy. This finding shows that emotional and physiological state plays an important role in student’ self-
efficacy.

As it can be seen, previous studies have explored the students' self-efficacy from four sources: mastery
experience, vicarious experience, social persuasions, and emotional and physiological state (e.g., Gainor & Lent,
1998; Lent et al., 1991; Usher, 2009). Students construct their self-efficacy beliefs by interpreting from these
four sources (Bandura, 1986). The studies of Klassen (2004) and Stevens, Wang, Olivarez, and Hamman (2007)
examined the relationship between students mathematics self-efficacy and mathematics performance. The study
of Klassen (2004) revealed that self-efficacy beliefs strongly predicted 7% grade students’ mathematics
performance. Stevens et al. (2007) found that the relationship between mathematics self-efficacy and
mathematics achievement was stronger for males than females. There was no significant difference between
males and females regarding their mathematics self-efficacy.

The two constructs, self-efficacy and emotions play a vital role in students’ mathematical competency and
performance (Bandura, 1986; Usher & Pajares, 2009). Studies focusing on achievement emotions and
mathematics self-efficacy in elementary students is still emerging research area (Lichtenfeld, et al., 2012; Stipek
& Gralinski, 1991). A few studies examined young students’ achievement emotions (Lichtenfeld et al., 2012;
Putwain et al., 2018) and sources of mathematics self-efficacy individually (Klassen, 2004; Usher, 2009).
Therefore, this present study takes a closer look at the relationship between elementary students’ achievement
emotions and sources of mathematics self-efficacy. Given the long-lasting effects of the emotions, it is essential
to examine the consequences of emotions can have on elementary students’ sources of mathematics self-
efficacy. To address this issue, the present study investigated the relationship between achievement emotions
and sources of self-efficacy in elementary students. More specifically, the present study aims to answer the
following research questions:

1. What is the relationship between achievement emotions and sources of mathematics self-efficacy in
elementary students?

2. Are there differences among elementary students’ achievement emotions, gender and mathematical
performance that can be attributed to sources of mathematics self-efficacy?

3. How well do the measure of control (achievement emotions) predict sources of mathematics self-
efficacy?
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Method
Participants

In this study, data were collected from 349 fourth grade students enrolled in three public schools located in
northwest part of Turkey. Sample of this study consists of 174 female and 175 males.

Instruments

In this study, two instruments, Achievement Emotions Questionnaire-Elementary (AEQ-ES) and the Sources of
Self-efficacy Scale (SSES) were administered to elementary students.

Sources of Self-efficacy Scale (SSES). This scale was developed by Usher and Pajares (2009) and adapted to
Turkish by Yurt and Sunbul (2014). This instrument was used to determine students’ sources self-efficacy. This
instrument included 24 items in a five point Likert type ranging from “strongly agree” to “strongly disagree”
(See Appendix A for sample items). SSES consists of four sub-scales: mastery experience, vicarious experience,
social persuasions, and physiological state. The Cronbach alpha reliability coefficient for the subscales,
calculated as .87 for mastery experience, .80 for vicarious experience, .93 for social persuasions and .94 for
physiological state. This instrument was used to measure elementary students’ perceptions of sources of
mathematics self-efficacy.

Achievement Emotions Questionnaire-Elementary School (AEQ-ES). This questionnaire was developed by
Lichtenfeld et al. (2012) and adapted to Turkish by Haciomeroglu and Bilgen (2013). The AEQ-ES consists of
28 items on a five-point Likert type of scale ranging from “strongly agree” to “strongly disagree” (See Appendix
B for sample items). Within this instrument, AEQ-ES involves 3 subscales: enjoyment, anxiety, and boredom.
The reliability coefficient for the overall instrument was calculated as .79. For the subscales, the Cronbach alpha
reliability coefficient was calculated as .89 for enjoyment, .89 for anxiety, and .72 for boredom. In this study,
AEQ-ES was utilized to measure students’ achievement emotions.

Mathematics Achievement. At the end of the school year, students’ grades as documented in the report card were
gathered (M=4.68, SD=.62). Grades in Turkey range from 1 (poor) through 5 (excellent).

Procedure

In this study, AEQ-ES and SSES were administered to elementary students. These instruments were given to
students to complete during their regular class hours. It took approximately 20-25 minutes for them to complete
the instruments.

Data Analysis

Elementary students' scores on the AEQ-ES and the SSES were analyzed by using descriptive and inferential
statistics. MANOVA test was performed to examine the relationship between gender, achievement, achievement
emotions and sources of self-efficacy in mathematics. Pearson correlations were calculated to examine the
bivariate relations between students’ achievement emotions and sources of self-efficacy in mathematics. Then,
standard multiple regression analysis was utilized to explore whether students’ achievement emotions was a
predictor of their sources of self-efficacy. The set of potential antecedents of achievement emotions for sources
of self-efficacy were entered in multiple regression analysis. The variables that were significant at the 0.05
levels were allowed to enter the equation.

Findings

Elementary students’ scores on the AEQ-ES and SSES were analyzed to investigate the relationship between
achievement emotions and sources of self-efficacy (mastery experience, vicarious experience, social
persuasions, and physiological state) in mathematics. Elementary students’ responses revealed that they enjoyed
(M=4.22; SD=.84), mathematics but they also felt less anxious (M=1.93; SD=.84), and bored (M=1.54; SD=.85)
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across the three achievement settings (i.e., attending class, doing homework, and taking tests and exams). In
addition, students’ responses to the SSES revealed that they generally held a sufficient level of sources of self-
efficacy regarding mastery experience (M=3.71; SD=.65), vicarious experience (M=3.87; SD=.82), and social
persuasions (M=3.78; SD=1.03). However, students held a low level of sources of self-efficacy regarding
physiological state (M=1.92; SD=1.03).

A two-way multivariate analysis of variance was conducted to compare the mean scores of the nine dependent
variables (i.e., enjoyment, anxiety, boredom, mastery experience, vicarious experience, social persuasions, and
physiological state) and two independent variables (i.e., gender and mathematics achievement). There was a
statistically significant difference between boys and girls on the combined dependent variables, F (7, 335) =
1.28, p = .026; Wilks’ Lambda = .97; partial eta squared = .02. When the results for the dependent variables
were considered separately, the only difference to reach statistical significance, using a Bonferroni adjusted
alpha level of .007, was boredom, F (7, 341) = 5.59, p = .019, partial eta squared = .01. The effect size,
calculated using partial eta square, was small (Cohen, 1988). An inspection of the mean scores indicated that
male students (M =2.28, SD =.13) found mathematics classes more boring than female students (M =1.66, SD
=.22). The difference favored female students. There was no significant difference between female and male
students regarding sources of self-efficacy (i.e., mastery experience, vicarious experience, social persuasions,
and physiological state).

In addition, there was a statistically significant difference between the students regarding mathematics
achievement on the combined dependent variables, F (7, 335) = 5.5, p =.000; Wilks’ Lambda = .72; partial eta
squared = .10. When the results for the dependent variables were considered separately, the variables that reach
statistical significance, using a Bonferroni adjusted alpha level of .007, were enjoyment, anxiety, boredom,
mastery experience, vicarious experience, social persuasions, and physiological state. There was a statistically
significant difference between students’ enjoyment, [F (7, 341) =9.17, p = .000; partial eta squared = .07],
anxiety [F (7, 341) = 10.75, p = .000; partial eta squared = .08], and boredom [F (7, 341) = 9.09, p = .000;
partial eta squared = .07] regarding mathematics achievement. Despite reaching statistical significance, the
effect size, calculated using partial eta square, was small (Cohen, 1988). Post-hoc comparisons using the Tukey
HSD test indicated that there was a significant difference between high and low mathematics achievement
scores of the elementary students regarding achievement emotions. Furthermore, there was a statistically
significant difference between students” mastery experience [F (7, 341) = 25.84, p = .000; partial eta squared =
.18], vicarious experience [F (7, 341) = 5.18, p = .002; partial eta squared = .04], social persuasions [F (7, 341)
= 17.20, p = .000; partial eta squared = .13], and physiological state [F (7, 341) = 14.17, p = .000; partial eta
squared = .11] regarding mathematics achievement. However, the effect size was small (Cohen, 1988). Post-hoc
comparisons using the Tukey HSD test indicated that there was a significant difference between high and low
mathematics achievement scores of the elementary students regarding sources of self-efficacy (mastery
experience, vicarious experience, social persuasions, and physiological state).

In order to compare the measures of students’ achievement emotions and sources of mathematics self-efficacy
scores, correlations were calculated for the subscales of each instrument. The relationship between achievement
emotions (as measured by the AEQ-ES) and sources of mathematics self-efficacy (as measured by SSES) was
investigated using Pearson product-moment correlation coefficient.

Table 1. Correlations between achievement emotions and sources of self-efficacy

SSES
Mastery Vicarious Social Physiological
experience experience persuasions state
Enjoyment 552%* 488** .637** - 432%*
AEQ-ES Anxiety -.256** -109** -.349** T37**
Boredom -.203** -.228** -.328** .633**

N=349; **p<.01

As it can be seen in Table 1, there were significant correlations between the achievement emotions (i.e.,
enjoyment, anxiety and boredom) and sources of self-efficacy (i.e., mastery experience, vicarious experience,
social persuasions, and physiological state). Findings showed that achievement emotions and sources of
mathematics self-efficacy are closely intertwined.

Multiple regressions were used to assess the ability of the control measure (AEQ-ES) to predict levels of
sources of self-efficacy (SSES). In this case, enjoyment, anxiety, and boredom were entered into equation as a
control measure.
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Predicting Students’ Mastery Experience from Their Enjoyment, Anxiety, and Boredom

Bivariate correlations among enjoyment and mastery experience (r(349)=.552, p<.01), anxiety and mastery
experience (r(349)=-.246, p<.01), and boredom and mastery experience (r(349)=-.203, p<.01) were significant.
Therefore, these variables were included in regression. Results of the standard multiple regression analysis were
demonstrated that overall there was a significant relationship between predictors (i.e., enjoyment, anxiety, and
boredom) and mastery experience at F (5, 343) =64.47, p<.001, R?=0.65 respectively. The predictors explain
65% of the variance in mastery experience. This criterion meets for a large effect size (Cohen, 1988).
Individually, these variables, enjoyment (=-0.49, p< .05), anxiety (B =-0.11, p <.05) and boredom (p =0.30, p
<.05) significantly predicted mastery experience of the elementary students. Enjoyment variable makes the
strongest contribution for explaining the mastery experience.

Predicting Students’ Vicarious Experience from Their Enjoyment, Anxiety, and Boredom

The predicted variables (enjoyment, anxiety and boredom) were entered for the regression analysis for the
students’ vicarious experience. Results of the standard multiple regression analysis was demonstrated that
overall there was a significant relationship between enjoyment and vicarious experience at F (3, 256) =25.46,
p<0.05 respectively. However, there was no significant difference between anxiety and enjoyment, and boredom
and enjoyment at F (3, 256)=25.46, p>0.05. It was found that anxiety and boredom were unrelated to students’
vicarious experience. Therefore, these predictors (anxiety and boredom) were excluded from the analysis. Next,
enjoyment entered in regression. Results showed that there was a significant relationship between enjoyment
and vicarious experience at F (2, 346) =64.47, p<.001, R’=0.51 respectively. This criterion meets for a large
effect size (Cohen, 1988). The control measure, enjoyment was statistically significant (}=0.56, p < .001) and
predicted vicarious experience of the elementary students. This is the only predictor makes a strong contribution
for explaining vicarious experience of the students.

Predicting Students’ Social Persuasions from Their Enjoyment, Anxiety, and Boredom

The set of potential antecedents of achievement emotions for social persuasions were entered in multiple
regressions. Results revealed that there was a significant relationship between predictors and social persuasions
F (5, 343) =58.64, p<.001, R?=0.75 respectively. Thus, a large proportion (75%) of the variability in students’
social persuasion related to sources of self-efficacy was predicted by enjoyment, anxiety, and boredom. This
criterion meets for a large effect size (Cohen, 1988). Individually, these variables, enjoyment (f=-.22, p<.001),
anxiety (B =.71, p<.001) and boredom (B =.16, p<.001) significantly predicted their social persuasions.
Enjoyment predicted students’ physiological state in a negative direction. The predictor, anxiety makes a strong
contribution for explaining social persuasion.

Predicting Students’ Physiological State from Their Enjoyment, Anxiety, and Boredom

Results of the regression analysis demonstrated that the relationships between enjoyment and physiological state
were not significant at F (6, 342) =76.38, p>.005 respectively. However, there was a significant relationship
between anxiety and physiological state, and boredom and physiological state at F (6, 342) =76.38, p<.005. As a
result, enjoyment was removed. Next, anxiety and boredom was entered in regression. Findings revealed that a
significant relationship was found between anxiety and physiological state and boredom and physiological state
at F (5, 343) =71.23, p<.001, R?=0.75, respectively. Thus, a large proportion (75%) of the variability in
students’ physiological state was predicted by anxiety and boredom. Individually, anxiety (B =.71, p<0.05) and
boredom (B =.17, p<0.05) predicted students’ physiological state in a positive direction. However, anxiety
makes a strong contribution for explaining physiological state of the students.

Conclusions

This present study examined the relationship between achievement emotions and sources of mathematics self-
efficacy in elementary students. In general, this study showed that not only students felt less anxiety and
boredom but also it seems they enjoyed doing mathematics in in different settings (i.e., attending class, doing
homework, and taking tests and exams). There was no significant difference between students’ achievement
emotions (enjoyment and anxiety) regarding gender. This finding suggests that gender is not a distinguishing
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factor when explaining students’ achievement emotions related to mathematics. Regarding achievement
emotions, there was a significant difference between male and female students regarding boredom. It seems
female students felt less bored when learning, doing and taking tests in mathematics. Considering the effect size,
this finding suggests that female students enjoy math slightly more than male students. In the line with previous
research (Lichtenfeld et al., 2012; Putwain et al., 2018), elementary students’ enjoyment of learning seems to
reduce negative activity emotions, such as boredom and anxiety. There was a significant difference between
students’ achievement emotions and sources of mathematics self-efficacy regarding mathematics achievement.
It seems students who held a higher level of mathematics achievement do well in mathematics. Not only they
felt less bored and anxious but also enjoy mathematics in different achievement settings. Along with the
previous research (e.g., Pinxten, Marsh, De Fraine, Noortgate & Dame, 2014; Putwain et al., 2018), this study
supported the relationship between emotions and mathematics achievement. Previous research (e.g., Ahmed, can
der Werf, Kuyper, & Minnaert, et al., 2013; Frenzel, Pekrun & Goetz, 2007a; Pekrun et al., 2011; Putwain,
Sander & Larkin, 2013) posited boredom was negatively related to mathematics achievement. Along with the
research studies, the study findings support the hypothesis that achievement emotions particularly boredom is
significantly related to students’ mathematics achievement. This study showed a significant but small difference
between female and male students regarding boredom.

Elementary students’ sources of self-efficacy regarding mastery experience, vicarious experience and social
persuasions were found to be sufficient. These findings might mean that students were capable of interpreting
their mastery experiences in learning mathematics whether or not they are succeeded /failed in completing a
mathematical task. Not only they gain from their own experiences but also students were able to build their self-
efficacy through vicarious experience by observing particular individuals (i.e., classmates, peers, adults). Also,
these findings suggested that their own mastery experiences as well as mastery models were able to guide
students for making judgments about their academic capabilities (Schunk, 1983, 1987; Schunk & Hanson, 1985,
1988). Findings related to social persuasions revealed that students were positively affected by the
encouragement received from parents, teachers and peers. It seems supportive messages accompanied by proper
instruction could bring success for students (Usher & Pajares, 2008; Evans, 1989) as well as sufficient level of
self-efficacy. Students held a low level of self-efficacy regarding physiological state. This present study
revealed that the students felt less anxious about mathematics. This finding can be interpreted as students’
physiological state was informed by their other emotional states (e.g., stress, fatigue, and mood) that had an
important role in learning mathematics. Usher and Pajares (2008) emphasized that it is essential to focus on
developing students’ physical and emotional well-being to decrease negative emotional states. There was no
significant difference between students’ sources of mathematics self-efficacy (mastery experience, vicarious
experience, social persuasions, and physiological state) regarding gender. This finding suggests that both male
and female students seem to have similar experiences in learning elementary mathematics when considering the
sources of their self-efficacy. In contrast, previous research showed that there was a significant difference
between students’ sources of self-efficacy regarding gender (Lent et al., 1996; Stevens et al., 2007; Usher &
Pajares, 2006). Align with previous study of Klassen (2004) a significant difference was found between high
and low mathematics achievement scores of the students regarding sources of self-efficacy. This finding
suggested that students with high level of sources of self-efficacy seem to do well in mathematics.

Results showed that achievement emotions and sources of mathematics self-efficacy were closely intertwined.
Achievement emotions, enjoyment, anxiety, and boredom were strong predictors of students’ sources of
mathematics self-efficacy. In learning mathematics, students seem to enjoy doing mathematics. While being part
of learning process, they felt less anxious and bored about mathematics. This finding suggested that enjoyment
in mathematics initiated positive development in students’ sources of self-efficacy. Whether students were
succeeded/failed in doing a mathematical task, it seems they were able to sufficiently learn from these
experiences. Also, students were able to foster emotions in a positive direction. They felt less anxious and bored
about mathematics. It is likely that these emotions were endured by the support and encouragement from
parents, teachers and peers.

In conclusion, majority of previous research focused on examining number of other emotions such as hope,
anger, and anxiety in older students (Birgin et al., 2010; Frenzel, Pekrun, & Goetz, 2007a, 2007b; Putwain et al.,
2018; Zeidner, 1998). For future research, studies examining the achievement emotions and sources of self-
efficacy in young students are still emerging. Therefore, this study addressed this limitation by examining the
relationship between achievement emotions and sources of mathematic self-efficacy in a sample of elementary
school children. A longitudinal research study should be conducted using mixed method approach to examine
elementary students’ achievement emotions and sources of self-efficacy in mathematics. For instance, emotions
and sources of self-efficacy could be examined more intensively over longer durations. This particular type of
approach would allow researchers to investigate students’ emotions and sources of self-efficacy in details. This
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research might unfold the factors that are influential in developing the elementary students’ achievement
emotions and sources of mathematics self-efficacy.
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Appendix A. Achievement Emotions Questionnaire-Elementary (AEQ-ES): Sample Items

| enjoy math class. (Enjoyment)

When | do math homework, | am in a good mood. (Enjoyment)

When | think about math class, I get nervous. (Anxiety)

When | do math homework, | worry If | will ever understand it. (Anxiety)
Math homework bores me to death. (Boredom)

| find math class so boring that | would rather do something else. (Boredom)
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Appendix B. Sources of Self-efficacy Scale (SSES): Sample Items

I make excellent grades on math tests. (Mastery experience)

I have always been successful with math. (Mastery experience)

I compete with myself in math. (Vicarious experience)

Seeing kids do better than me in math pushes me to do better. (Vicarious experience)
My math teachers have told that | am good at learning math. (Social persuasions)
People have told me that | have a talent for math. (Social persuasions)

Just being in math class makes feel stressed and nervous. (Physiological state)

| start to feel stressed-out as soon as | begin my math work. (Physiological state)
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