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• individuals’ past experiences 
• multiple interactions with 

affective, cognitive, 
motivational, physiological 
and behavioral processes

THEORETICAL FRAMEWORK



ACHIEVEMENT EMOTIONS

“Emotions that are tied directly to 
achievement activities or achievement 
outcomes” (Pekrun, 2006, p. 317).



CONTROL-VALUE 
THEORY

Figure 1. Control-Value Theory of Achievement Emotions Model 
(Pekrun, 2006)



CONTROL-VALUE 
THEORY

Figure 1. Control-Value Theory of Achievement Emotions Model 
(Pekrun, 2006)

Academic self-efficacy
• Control appraisal 
• High self-efficacy 

associated with positive 
emotions

• Low self-efficacy 
associated with negative 
emotions 
(Goetz et al., 2010; Nie et al., 2011; Pekrun 
et al., 2004)



◦ Domain-specificity of emotions and self-efficacy 
(Pekrun, 2006; Bandura, 1997) 

◦ Lower level of enjoyment and interest in math 
(Tulis & Ainley, 2011)

◦ Studies mostly focused on anxiety (Zeidner, 2007)

◦ Studies mostly in individualist cultures 
◦ In Turkey …
◦ Students fall behind on math competencies 

(according to PISA and TIMMS)
◦ Math self-efficacy and anxiety scores below and 

above the respective global average (OECD)
◦ 8th grade students must take a standardized exam 

twice to enter a high school
◦ The intensity and range of emotions might be higher 

in this grade level in math



PURPOSE OF THE STUDY

What is the relationship between 
eighth grade students’ 
achievement emotions and self-
efficacy in mathematics?



METHOD

Correlational 
Design

Cross-Sectional
Paper-Based Surveys

Cluster Sampling
• 9 middle schools; three central districts

in a midwestern city of Turkey
• 612 eighth grade students (53% female)



Achievement Emotions 
Questionnaire 
Mathematics 

(AEQ-M) 
(Pekrun et al., 2005)

• 60-item self-report instrument
• Seven distinct emotions
• 5-point Likert scale

ENJOYMENT (10 items)
The material we deal with in 
mathematics is so exciting that I 
really enjoy my class.

PRIDE (5 items) I am proud of my contributions to 
the math class.

ANXIETY (15 items) Even before I take the math test,
I worry I could fail.

ANGER (9 items) My mathematics homework 
makes me angry.

HOPELESSNESS (6 items) I have no energy.

SHAME (8 items) I am embarrassed about my lack 
of knowledge in mathematics.

BOREDOM (6 items) I think mathematics class is 
boring.

• CFA yielded satisfactory fit 
indices for 7-factor model

• RMSEA < .08
• CFI > .95
• SRMR < .05



Achievement Emotions 
Questionnaire 
Mathematics 

(AEQ-M) 
(Pekrun et al., 2005)

• 60-item self-report instrument
• Seven distinct emotions
• 5-point Likert scale

ENJOYMENT (10 items; 𝝰𝝰 = .94)
The material we deal with in 
mathematics is so exciting that I 
really enjoy my class.

PRIDE (5 items; 𝝰𝝰 = .91) I am proud of my contributions to 
the math class.

ANXIETY (15 items; 𝝰𝝰 = .91) Even before I take the math test,
I worry I could fail.

ANGER (9 items; 𝝰𝝰 = .88) My mathematics homework 
makes me angry.

HOPELESSNESS (6 items; 𝝰𝝰 = .90) I have no energy.

SHAME (8 items; 𝝰𝝰 = .83) I am embarrassed about my lack 
of knowledge in mathematics.

BOREDOM (6 items; 𝝰𝝰 = .90) I think mathematics class is 
boring.

• CFA yielded satisfactory fit 
indices for 7-factor model 
(RMSEA < .08, CFI > .95, 
SRMR < .05)

• Higher reliability estimates for 
each dimension



MATHEMATICS 
SELF-EFFICACY

• How confident are you that you 
can successfully solve math 
exercises involving rounding and 
estimating?

Mathematics
Skills Self-

Efficacy
(MSSE)
(24 items)

(Usher, 2007) 

• How well can you participate in 
math class?

Self-Efficacy
for Self 

Regulated
Learning 
(SESRL)

(11 items)
(Bandura, 2006)

CFA yielded satisfactory fit
• Math Skills Self-Efficacy 

(RMSEA < .08, CFI > .90, 
SRMR < .05)

• Self-Efficacy for Self-
Regulated Learning
(RMSEA < .08, CFI > .95, 

SRMR < .05)



MATHEMATICS 
SELF-EFFICACY

• How confident are you that you 
can successfully solve math 
exercises involving rounding and 
estimating?

Mathematics
Skills Self-

Efficacy
(MSSE)
(24 items)

(Usher, 2007) 

• How well can you participate in 
math class?

Self-Efficacy
for Self 

Regulated
Learning 
(SESRL)

(11 items)
(Bandura, 2006)

CFA yielded satisfactory fit
• Math Skills Self-Efficacy 

(RMSEA < .08, CFI > .90, 
SRMR < .05)

• Self-Efficacy for Self-
Regulated Learning
(RMSEA < .08, CFI > .95, 

SRMR < .05)

High reliability estimates for 
MSSE (𝝰𝝰 = .96) and SESRL (𝝰𝝰
= .94) items 



RESULTS
Descriptive Statistics

Achievement
Emotions

M SD

Enjoyment 2.96 1.10
Pride 3.16 1.17
Anger 2.44 1.14

Anxiety 2.73 1.06

Boredom 2.66 1.26

Hopelessness 2.78 1.28

Shame 2.37 .99

Mathematics Self-Efficacy M SD

Mathematics Skills Self-Efficacy 4.25 1.24
Self-Efficacy for Self-Regulated 
Learning

3.77 1.27



What is the relationship between eighth grade students’ 
achievement emotions and self-efficacy in mathematics?
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CANONICAL 
CORRELATION

• Relationship between 
multiple independent and 
dependent variables

• All variables should be 
correlated > .30 

• Same signs between sets 
reflect positive relationships

• Opposite signs between 
sets reflect negative 
relationships
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achievement emotions and self-efficacy in mathematics?

Achievement
Emotions

Mathematics
Self-Efficacy

Pride

Anger

Anxiety

Boredom

Hopelessness

Shame

Self-Efficacy 
for Self-

Regulated 
Learning

Mathematics 
Skills Self-
Efficacy

Enjoyment Canonical Correlation Diagram

.78 .83

-.86

-.97



What is the relationship between eighth grade students’ 
achievement emotions and self-efficacy in mathematics?

Achievement
Emotions

Mathematics
Self-Efficacy

Pride

Anger

Anxiety

Boredom

Hopelessness

Shame

Self-Efficacy 
for Self-

Regulated 
Learning

Mathematics 
Skills Self-
Efficacy

Enjoyment Canonical Correlation Diagram

.78

-.86

-.97

.83



DISCUSSION

• Findings of the study were in line with the 
literature 
(Goetz et al., 2010; Nie et al., 2011; Pekrun et al., 2004)

• Not possible to infer causality

• Optimal level of challenge for math lessons

• Designing learning environments considering 
students’ emotional states



THANK YOU… QUESTIONS & 
COMMENTS?

Basak.Calik@uky.edu

mailto:Basak.Calik@uky.edu
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