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Abstract: Achievement emotions such as enjoyment, anxiety, and boredom 

significantly influence students’ motivation, engagement, and performance in 

physical education (PE). Despite growing interest in academic emotions, age-

appropriate tools for younger students remain limited. This study aimed to adapt and 

validate a brief, visually supported scale to assess enjoyment, anxiety, and boredom 

in PE. The goal was to develop a developmentally suitable instrument grounded in 

structural, linguistic, and cultural equivalence. Participants were 772 third- and 

fourth-grade students (388 girls) from six public elementary schools, recruited 

through convenience sampling. The adaptation process involved forward–backward 

translation, expert evaluations to ensure semantic, idiomatic, experiential, and 

conceptual equivalence, a pre-test to verify item clarity, and a pilot study to refine 

the visual layout. Psychometric properties were examined using Confirmatory Factor 

Analysis and Exploratory Structural Equation Modeling (ESEM). Results supported 

a clear three-factor structure with strong model fit indices. ESEM yielded high factor 

loadings and minimal cross-loadings, confirming distinct constructs. Internal 

consistency was satisfactory, with Cronbach’s alpha and McDonald’s omega values 

above .70. Construct validity was supported by acceptable AVE and CR values, and 

discriminant validity was confirmed. Multi-group CFA demonstrated measurement 

invariance across gender (male-female) and across grade level (3rd vs. 4th), 

indicating stable functioning across these groups. Overall, the findings show that the 

adapted scale is a reliable, valid, and practical instrument for assessing achievement 

emotions in elementary PE, offering a brief and visually accessible option for 

evaluating young students’ emotional experiences. 

INTRODUCTION 

The educational process is a multidimensional structure that involves not only cognitive gains 

but also emotional experiences. In this context, physical education classes are considered 

especially important for emotional development rather than cognitive outcomes (Simonton & 

Garn, 2019). In fact, many experts today argue that physical education should be approached 

as an emotionally driven subject (Espoz-Lazo et al., 2020; Wright et al., 2020). Like many 

other subjects, physical education also takes place in an achievement-oriented environment. 

The emotions that students experience before, during, or after class in connection with this 

achievement setting are referred to as achievement emotions (Simonton & Garn, 2019).  
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Achievement emotions are emotional responses that can be either positive or negative. They 

are linked to students’ academic performance and are shaped by their perceptions and 

experiences of success. These emotions influence both learning and motivation (Pekrun, 2006, 

2024) and, therefore, play a critical role in academic achievement (Camacho-Morles et al., 

2021). In addition to their impact on performance, it is now well understood that these emotions 

also affect important aspects of life, such as well-being, health, and career decisions (Pekrun et 

al., 2023). For this reason, understanding how achievement emotions are formed and how they 

affect students' learning processes is essential. To understand the development of these 

emotions, we can look to Pekrun’s (2006) Control-Value Theory. This theory suggests that 

achievement emotions are shaped by two main factors: control and value. Control refers to a 

student’s belief in their ability to influence their actions and outcomes in the learning process. 

Value refers to the importance and meaning the student attaches to the task. In physical 

education, factors such as the teacher, classroom environment, perceived physical competence, 

and peer support can directly shape students’ emotional experiences (Simonton et al., 2024). 

Although school is inherently an emotional environment (Pekrun, 2024), research on emotions 

in educational settings, especially in physical education, remains limited (Fierro-Suero et al., 

2020; Simonton & Garn, 2019). In physical education, previous work (e.g., Fierro-Suero et al., 

2020; Simonton & Garn, 2019) has already noted that achievement emotions are underexplored 

in general PE contexts, and this gap appears to be even more pronounced at the elementary 

level, where domain-specific studies are relatively scarce. In physical education classes, 

achievement emotions play a key role in shaping students’ emotional connection to the subject, 

their motivation, and their tendency to engage in physical activity over the long term (Fierro-

Suero et al., 2020; Garn et al., 2017; Simonton & Garn, 2019). Positive achievement emotions 

strengthen students’ participation in class and enhance their intrinsic motivation toward 

physical activity (Ceylan & Karlı, 2024; Simonton & Garn, 2020). In contrast, negative 

achievement emotions may increase students’ anxiety toward the subject and, over time, lead 

to avoidance behaviors (Bieleke et al., 2023; Cañabate et al., 2018). It is important to 

systematically investigate achievement emotions at the elementary level, especially in physical 

education classes where the foundations of education are laid, and interest in lifelong physical 

activity is cultivated.  

Although the importance of achievement emotions has been emphasized and the elementary 

school period is considered a critical stage for the development of these emotions, there is 

currently no valid and reliable measurement tool available for assessing them in physical 

education classes, which contribute significantly to both physical and psychological health. A 

review of the achievement emotions literature shows that various measurement instruments 

have been developed for use in educational settings (e.g., Bieleke et al., 2021; Lichtenfeld et 

al., 2012; Pekrun et al., 2011). There are also tools designed to measure achievement emotions 

specifically in the context of physical education (e.g., Ceylan & Karlı, 2024; Fierro-Suero et 

al., 2020; Simonton et al., 2023). However, none of these scales target the elementary level in 

physical education. This is a critical gap, as the cognitive and developmental characteristics of 

elementary school students differ significantly from those of older students. Scales designed 

for adolescents (e.g., Ceylan & Karlı, 2024; Fierro-Suero et al., 2020) often rely on text-based 

items that require a level of abstract self-reflection and reading comprehension that may not be 

appropriate for younger children. Accordingly, in the present adaptation, we did not only use a 

visually supported response format; we also reformulated the item wording to reflect the 

movement- and play-based nature of elementary physical education and to match children’s 

everyday language. In contrast, elementary students often express their emotional experiences 

more easily and accurately when provided with concrete, visually supported formats 

(Lichtenfeld et al., 2012). In one notable example, Lichtenfeld et al. (2012) developed the 

Achievement Emotions Questionnaire-Elementary School (AEQ-ES) to assess achievement 

emotions in mathematics among elementary school students. Although the AEQ-ES was 
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designed in a traditional Likert-type format, it was adapted to the cognitive level of younger 

children by incorporating facial expressions to represent emotions. This visual format was 

intended to help students express their emotional experiences more easily and accurately 

(Lichtenfeld et al., 2012).  

From a test-adaptation perspective, structural equivalence across cultures and languages is 

essential (Hambleton & Patsula, 1999). In the present study, we assumed that the latent 

achievement emotions of enjoyment, anxiety, and boredom have clear counterparts in both the 

original AEQ-ES context and the Turkish PE context, and that cross-cultural comparison is 

meaningful because these emotions are defined within the same control-value theoretical 

framework. Previous research has consistently described these emotions as distinct but related 

dimensions, typically modeled as a three-factor structure at the elementary level (e.g., 

Lichtenfeld et al., 2012 in mathematics; Ceylan & Karlı, 2024; Fierro-Suero et al., 2020; 

Simonton et al., 2023 in PE). By retaining this three-emotion structure and testing it with CFA, 

ESEM, and measurement invariance analyses, we sought to provide empirical evidence that 

structural equivalence has been adequately achieved and verified in the adapted AEQ-PE-ES. 

The Current Study  

This study aimed to develop and validate the Achievement Emotions Questionnaire for Physical 

Education-Elementary School (AEQ-PE-ES). Rather than constructing a completely new 

instrument, we intentionally adapted the Achievement Emotions Questionnaire-Elementary 

School (AEQ-ES; Lichtenfeld et al., 2012) to the physical education domain. The AEQ-ES is 

one of the foundational measures for assessing enjoyment, anxiety, and boredom in elementary 

students, is firmly grounded in control-value theory, and has demonstrated strong reliability, 

validity, and cross-cultural measurement invariance in German and American samples. In line 

with test-adaptation guidelines (Hambleton & Patsula, 1999), adaptation is recommended when 

the underlying construct is conceptually equivalent across populations and when comparability 

with existing research is desired. In our case, we preserved the original three-emotion structure, 

age-appropriate visual response format, and control-value–based conceptualization of the 

AEQ-ES, while adapting item content from mathematics to physical education. This approach 

is consistent with previous PE achievement emotion scales that have adapted Pekrun’s 

achievement emotion measures to specific subjects (e.g., from mathematics to PE; Fierro-Suero 

et al., 2020) and positions the AEQ-PE-ES as a domain-specific extension of a theoretically 

and empirically established instrument rather than an entirely new, isolated measure. 

Furthermore, evidence regarding the cultural suitability of this structure is supported by recent 

studies in Turkey (e.g., Ceylan & Karlı, 2024), which have successfully validated the 

applicability of Control-Value Theory constructs within the Turkish educational context. These 

studies suggest that the three-factor emotional structure is cross-culturally stable and relevant 

for Turkish students. 

The AEQ-PE-ES is grounded in Pekrun’s (2006) domain-general Control-Value Theory, which 

has been established as a valid framework for understanding achievement emotions in physical 

education (e.g., Simonton & Garn, 2019). Although other scales for physical education exist 

(e.g., Fierro-Suero et al., 2020), they typically rely on abstract text-only response anchors and 

target older students, making them cognitively unsuitable for elementary students who benefit 

more from visually supported response formats, as demonstrated by Lichtenfeld et al., (2012). 

Therefore, the present study drew on the pioneering work of Lichtenfeld et al., (2012), who 

successfully measured enjoyment, anxiety, and boredom in an elementary school mathematics 

context using an age-appropriate, visually supported format, and extended this approach to the 

PE domain. In order to examine the structural dimensions of achievement emotions more 

comprehensively, the study employed both a traditional method, Confirmatory Factor Analysis 

(CFA), and a more advanced approach, Exploratory Structural Equation Modeling (ESEM), 

which has gained prominence in recent years for evaluating constructs in psychological 
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research. Compared to conventional CFA, the ESEM technique offers a more flexible modeling 

framework (van Zyl & ten Klooster, 2022). Strictly constraining cross-loadings to zero, as in 

CFA, may not align with the developmental reality of elementary school children, whose 

emotional boundaries are often less differentiated and more intertwined than those of adults 

(Lichtenfeld et al., 2012). Furthermore, from a cultural adaptation perspective, ESEM allows 

for the detection of potential semantic overlaps that may arise when translating emotional 

concepts into the Turkish context, preventing artificial model misfit due to minor cross-cultural 

variations (van Zyl & ten Klooster, 2022). The findings of this study are expected to provide a 

deeper understanding of the structural characteristics of achievement emotions in physical 

education (see Figure 1) and contribute to our knowledge of how these emotions develop at an 

early age. 

 
Figure 1. Graphical representation of the tested models. 

METHOD 

Participants and Procedure 

This study employed a cross-sectional survey research design to adapt and validate the scale 

(Fraenkel et al., 2012). This study involved third and fourth-grade students attending six 

different public elementary schools affiliated with the Ministry of National Education in the 

province of Kırıkkale, Türkiye. The sample consisted of a total of 772 students (388 female) 

from these schools. Of the participants, 380 were in the third grade, and 392 were in the fourth 

grade. The target population was deliberately chosen to mirror the original AEQ-ES study, 

which also focused on elementary school students in the early grades (Lichtenfeld et al., 2012). 

Although the exact sample sizes and national contexts differ, both studies draw on large groups 

of children from public schools in general education settings, making the present sample 

reasonably comparable to the original instrument’s target group. Any differences in sample size 

and context were considered a strength rather than a limitation, as they allowed us to test the 

robustness of the AEQ-ES structure in a new cultural and domain-specific context. The students 

were between the ages of 9 and 11 (M = 9.61, SD = .63). Although various rules of thumb exist, 

Pituch & Stevens (2015) recommend a minimum of 20 participants per variable (item) for the 

sample size. Based on this criterion, our final sample of 772 participants substantially meets 

this requirement, providing sufficient statistical power for the CFA and ESEM analyses. In 

addition, 110 students were administered the data twice for test-retest analysis.  
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Participation in the study was entirely voluntary, and only students whose parents provided 

written consent were included in the research. During data collection, the purpose of the study 

was explained to the students, and they were informed that the data would be used solely for 

scientific purposes. It was clearly stated that there were no right or wrong answers on the 

questionnaire and that students were simply expected to express their personal feelings and 

thoughts. Considering the age range of the sample, each item on the scale was read aloud in the 

classroom by the lead researcher to ensure that every student fully understood the questions. 

Completing the scale took approximately 15 minutes and was done under teacher supervision. 

Measurement 

In this study, the AEQ-ES scale developed by Lichtenfeld et al. (2012) was adapted into Turkish 

and tailored specifically to the context of elementary school physical education classes. The 

AEQ-ES was originally developed within the framework of the Control-Value Theory and aims 

to assess three core achievement emotions experienced by students in academic settings: 

enjoyment, anxiety, and boredom. This specific focus on three dimensions, rather than a larger 

set, is theoretically deliberate. According to Pekrun’s (2006) Control-Value Theory, enjoyment, 

anxiety, and boredom are the three most central and prevalent activity-related emotions (i.e., 

emotions experienced during the learning activity). In contrast, other emotions often included 

in broader scales (e.g., pride, shame, hopelessness) are classified as outcome-related emotions 

(i.e., felt in response to a success or failure). Given that the present study intentionally excluded 

outcome contexts (such as tests and homework, as mentioned later in this section) to focus 

exclusively on the in-class experience of PE, limiting the scale to these three core activity-

related emotions was a necessary and theoretically consistent decision to maintain construct 

precision. While the original version of the scale measures these emotions in the contexts of 

class, homework, and tests, the present study focused solely on students’ overall emotional 

experiences related to physical education. This choice was based on the structural 

characteristics of physical education classes and the developmental level of elementary school 

students, which led to the exclusion of testing and homework contexts from the adapted version. 

The scale items were reformulated to reflect the physically active and play-based social nature 

of physical education classes. The adapted scale consists of a total of nine items, with three 

items for each emotion. The number of items was kept limited in order to ensure that the scale 

would be appropriate for the attention span of the target age group and that it would be easy to 

understand and administer (DeVellis & Thorpe, 2021). Each item was rated using a five-point 

Likert scale (not at all, very little, somewhat, quite a bit, very much). To accommodate the age 

characteristics of the students, the response options were visually supported with facial 

expressions (emojis). This method was also used in the original version of the AEQ-ES, 

allowing children to express their emotions more concretely by associating them with facial 

expressions that represent increasing emotional intensity (Lichtenfeld et al., 2012). In addition, 

different character faces were designed for boys and girls to help students better identify with 

the facial expressions. All faces were structured consistently to convey the same emotional 

meaning and were redesigned in a clear and simple visual format specifically for this study (see 

Appendix 1). The translation was conducted by experts proficient in both languages and 

cultures and knowledgeable about the construct (Sousa & Rojjanasrirat, 2011); thus, specific 

training was not required. The resulting scale was reviewed by three academic experts. Two of 

these experts are senior researchers with over 15 years of experience, specifically specializing 

in achievement emotions and sport psychology. The third expert holds a PhD in physical 

education with five years of academic experience and possesses advanced English proficiency, 

ensuring linguistic accuracy. They evaluated the scale in terms of (a) semantic, idiomatic, 

experiential, and conceptual equivalence, (b) how well each item represented the structure of 

achievement emotions, (c) the clarity of the expressions, and (d) whether any items appeared 

to be repetitive in meaning. The scale was also piloted with 24 elementary school students (13 
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girls), who were asked whether they understood the meaning of each item. Based on the results 

of the pilot study, it was concluded that the scale was suitable for use in the main research. 

Data Analysis 

Initially, data were collected from 780 participants. After the research data were transferred to 

a digital format, checks for missing values were performed. Responses with a completion rate 

below 95% were handled using listwise deletion. A total of 8 participants were removed based 

on this criterion, leaving the final sample of 772 included in the analyses. There were no missing 

data points in the records of the remaining 772 individuals; thus, the final dataset was complete. 

Descriptive statistics, including means, standard deviations, skewness, and kurtosis 

coefficients, were calculated using SPSS 27. The assumption of normal distribution for each 

subscale was evaluated based on whether the skewness and kurtosis values remained within the 

range of ±1. For distributions that exceeded this threshold, the Robust Maximum Likelihood 

(MLR) estimator was applied (van Zyl & ten Klooster, 2022).  

To test the construct validity of the scale, both CFA and ESEM were conducted. Whereas CFA 

was used to test the hypothesized simple three-factor structure, ESEM was employed to provide 

a more flexible evaluation of the measurement model by allowing items to cross-load on non-

target factors. This flexibility is critical because strictly constraining these naturally occurring 

conceptual overlaps to zero, as in CFA, often results in inflated factor correlations and biased 

structural estimates (Marsh et al., 2014; van Zyl & ten Klooster, 2022). This approach helps to 

obtain more realistic factor correlations and offers stronger evidence for convergent and 

discriminant validity of the three achievement emotion dimensions (van Zyl & ten Klooster, 

2022). These two analyses were performed using the Mplus 8.3 software (Muthén & Muthén, 

2017). In the CFA, items were allowed to load only onto their predefined factors, and cross-

loadings were not permitted. In the ESEM analysis, items were allowed to load freely onto their 

designated factors, while loadings on non-target factors were constrained to remain as close to 

zero as possible through the use of target rotation. This approach allows for more flexible 

modeling of psychological constructs such as achievement emotions (Morin et al., 2016). To 

assess model fit, we reported a comprehensive set of indices, including χ², TLI (Tucker-Lewis 

Index), Comparative Fit Index (CFI), Root Mean Square Error of Approximation (RMSEA), 

and Standardized Root Mean Square Residual (SRMR). CFI values equal to or greater than .90, 

and RMSEA and SRMR values equal to or less than .08, were considered acceptable thresholds 

(Hu & Bentler, 1999). In addition, AIC (Akaike Information Criterion), BIC (Bayesian 

Information Criterion), and aBIC (Adjusted BIC) values were examined to compare the models. 

Lower values on these indices indicate better model fit with lower complexity (Lin et al., 2017). 

To assess the structural equivalence of the scale across gender and grade level, a measurement 

invariance analysis was conducted. This analysis was performed at the configural, metric, 

scalar, and strict levels. A change in CFI (ΔCFI) of less than .01 between models was taken as 

the criterion for establishing measurement invariance (Byrne, 2016). To evaluate internal 

consistency, Cronbach’s Alpha and McDonald’s Omega (ω) coefficients were calculated. 

Values above .70 for both coefficients were considered indicative of acceptable reliability 

(Reise et al., 2013). To assess construct validity, Average Variance Extracted (AVE) and 

Composite Reliability (CR) values were computed. The criteria for construct validity were set 

as AVE ≥ .50 and CR ≥ .70. In cases where the AVE value was below the threshold, but the 

CR was sufficient, construct validity was still considered acceptable (Fornell & Larcker, 1981). 

For discriminant validity, the Maximum Shared Squared Variance (MSV) and Average Shared 

Squared Variance (ASV) were used. Discriminant validity was considered to be established 

when AVE > MSV, AVE > ASV, and √(AVE )> inter-factor correlations (Fornell & Larcker, 

1981). Finally, in order to evaluate the consistency of the scale over time, the test-retest method 

was applied at two-week intervals, and the coefficients obtained enabled us to evaluate whether 

the scale was reliable over time (Streiner et al., 2024). 



Ceylan et al.                                                                        Int. J. Assess. Tools Educ., Vol. 13, No. 3, (2026) pp. 674–684 

680 

RESULTS 

Table 1 presents the correlation values and descriptive statistics for the AEQ-PE-ES scale. 

Significant relationships were observed among all subscales. The strongest negative 

correlation was found between enjoyment and boredom (r = -.496), while the strongest 

positive correlation was between anxiety and boredom (r = .440). Additionally, the internal 

consistency coefficients for the subscales ranged from .704 to .798. 

Table 1. Descriptive statistics and correlations of the AEQ-PE-ES. 

 Mean SD Skewness Kurtosis Enjoyment Anxiety Boredom 

Enjoyment 4.523 .560 -1.664 3.490 (.704)   

Anxiety 1.871 .850 1.139 .882 -.340 (.792)  

Boredom 1.559 .681 1.651 3.003 -.496 .440 (.707) 

ω — — — — .706 .798 .712 

Note. Values in parentheses indicate Cronbach's Alpha coefficients. 

As shown in Table 2, both the CFA and ESEM models demonstrated excellent fit indices. The 

model fit values obtained from the CFA analysis were excellent (χ²(24) = 33.013, TLI = .990, 

CFI = .993, RMSEA = .022, SRMR = .026). Similarly, the ESEM model also showed an 

excellent fit (χ²(12) = 11.339, TLI = 1.000, CFI = 1.000, RMSEA = .000, SRMR = .010). When 

AIC, BIC, and aBIC values were examined, both models yielded very similar results. Despite 

minimal differences, both models fell within acceptable ranges and met the established criteria 

supporting the factorial validity of the adapted scale. 

Table 2. Results of model fit comparison between CFA and ESEM. 

Type of 

Model 
χ2 df TLI CFI RMSEA SRMR AIC BIC aBIC 

Meets 

Criteria 

CFA 33.013 24 .990 .993 .022 .026 15479.60 15619.07 15523.81 Yes 

ESEM 11.339 12 1.000 1.000 .000 .010 15473.25 15668.53 15535.16 Yes 

Although the models demonstrated excellent fit indices, comparing model fit values alone is 

not sufficient to determine the most appropriate model. Morin and colleagues (2016, 2017) 

emphasized that, in addition to fit indices, a careful examination of each factor loading plays a 

critical role in understanding how well the model represents the underlying structure. Therefore, 

in order to evaluate the factor structures, the factor loadings and cross-loadings are presented 

in Table 3. An examination of the factor loadings for the CFA model presented in Table 3 shows 

that each item loaded strongly and significantly onto its intended factor. The ESEM analysis, 

which also considers cross-loadings, revealed that item 6 loaded onto the boredom factor at a 

very low but statistically significant level. Both models produced significant and strong factor 

loadings overall. Importantly, the ESEM solution showed strong primary loadings and only 

small cross-loadings, indicating that each item primarily measured its intended emotion while 

still capturing the natural overlap between enjoyment, anxiety, and boredom, thereby 

supporting the discriminant validity of the three-factor structure. 

Table 4 shows the results of the measurement invariance analysis. When the single group 

solutions were analyzed, the three-factor model showed a very good fit for boys (χ²(24) = 52.260, 

TLI = .959, CFI = .973, SRMR = .040, RMSEA = .055) and for girls (χ²(24) = 36.305, TLI = .981, 

CFI = .988, SRMR = .030, RMSEA = .036). In the multi-group CFA results, the ΔCFI values 

between the configural, metric, scalar, and strict models were all below .01, indicating that the 

scale meets the criteria for measurement invariance across gender. These results suggest that 

the scale reflects the same factor structure for both male and female students. 
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Table 3. Standardized factor loadings. 

Indicators 
CFA  ESEM 

λ  Enjoyment λ Anxiety λ Boredom λ 

Enjoyment      

1 .729  .831 .056 -.024 

2 .621  .539 -.023 .003 

3 .663  .603 -.045 -.030 

Anxiety      

4 .775  .020 .745 -.058 

5 .827  -.021 .810 -.016 

6 .643  -.008 .687 .159 

Boredom      

7 .758  .072 .089 .786 

8 .721  -.077 .012 .739 

9 .560  -.053 -.093 .435 

Table 4. Measurement invariance results. 

Models 
χ2  

(df) 
TLI CFI SRMR RMSEA 

Model Comparison 

 
Δχ2 

(Δdf) 
ΔCFI 

Single group solutions         

Male (384) 
52.260 

(24) 
.959 .973 .040 .055 — — — 

Female (388) 
36.305 

(24) 
.981 .988 .030 .036 — — — 

3rd Grade (380) 
43.139 

(24) 
.972 .981 .036 .046 — — — 

4th Grade (392) 
42.135 

(24) 
.971 .981 .036 .044 — — — 

Gender (male-female) invariance       

1. Configural 
88.566 

(48) 
.970 .980 .036 .047 — — — 

2. Metric 
99.475 

(54) 
.970 .978 .045 .047 2 vs. 1 

10.91 

(6) 
.002 

3. Scalar 
105.834 

(60) 
.973 .977 .046 .044 3 vs. 2 

6.359 

(6) 
.001 

4. Strict 
123.508 

(69) 
.972 .973 .051 .045 4 vs. 3 

17.674 

(9) 
.004 

Grade (3rd - 4th) invariance        

1. Configural 
85.274 

(48) 
.972 .981 .036 .045 — — — 

2. Metric 
90.752 

(54) 
.975 .981 .041 .042 2 vs. 1 

5.478  

(6) 
.000 

3. Scalar 
101.945 

(60) 
.975 .979 .044 .043 3 vs. 2 

11.193 

(6) 
.002 

4. Strict 
150.428 

(69) 
.957 .959 .056 .055 4 vs. 3 

48.483 

(9) 
.020 
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In addition, measurement invariance was also examined across grade level (3rd vs. 4th grade). 

In the single-group CFAs, the three-factor model demonstrated good fit for 3rd-grade students 

(n = 380; χ²(24) = 43.139, TLI = .972, CFI = .981, SRMR = .036, RMSEA = .046) and for 4th-

grade students (n = 392; χ²(24) = 42.135, TLI = .971, CFI = .981, SRMR = .036, RMSEA 

= .044). In the multi-group CFA results, configural, metric, and scalar invariance across grades 

were supported, whereas strict invariance was not fully supported (ΔCFI = .020). Overall, these 

findings indicate that the scale measures the same latent constructs comparably across 3rd- and 

4th-grade students at least up to the scalar level. 

Table 5 reports the convergent, discriminant, and reliability values. The AVE values were 

calculated as .452 for Enjoyment, .566 for Anxiety, and .469 for Boredom. When AVE is 

below .50, some sources suggest that structural validity can still be considered acceptable if the 

CR value exceeds .70. It was observed that the CR values were sufficient for all factors. In 

addition, for each factor, the AVE value was greater than the corresponding MSV and ASV 

values, and √AVE was greater than the inter-factor correlations. This indicates that discriminant 

validity was established. Finally, the scale's consistency over time was examined at the factor 

level (n = 110), revealing high test-retest reliability coefficients for all three factors: enjoyment 

(r = .887), anxiety (r = .878), and boredom (r = .827). 

Table 5. Construct validity indicators. 

Factors AVE CR MSV ASV Test-retest 

Enjoyment .452 (.672) .711 .246 .181 .887 

Anxiety .566 (.752) .795 .194 .155 .878 

Boredom .469 (.685) .723 .246 .220 .827 

Note. The values in parentheses represent the √AVE values. 

DISCUSSION 

The aim of this study was to examine the validity and reliability of the AEQ-PE-ES, a scale 

adapted to measure the achievement emotions experienced by elementary school students 

during physical education classes. This scale was adapted from the AEQ-ES developed by 

Lichtenfeld et al. (2012) and focuses on assessing three key achievement emotions- enjoyment, 

anxiety, and boredom- within the context of physical education. Although this study involved 

a Turkish adaptation, our primary aim was to extend the AEQ-ES from an elementary 

mathematics context to elementary physical education. Because the scale is grounded in 

Control-Value Theory and uses developmentally appropriate, concrete wording with visually 

supported response options, we expected the three-emotion structure (enjoyment, anxiety, 

boredom) to generalize to PE lessons in Turkish elementary schools. The findings revealed that 

the construct validity of the AEQ-PE-ES was supported by high model fit values obtained from 

both CFA and ESEM analyses. In both methods, the model fit indices met the recommended 

threshold levels. The internal consistency of the scale, measured by Cronbach’s Alpha and 

McDonald’s Omega, was found to be within acceptable limits (Reise et al., 2013). Additionally, 

the AVE and CR values calculated for construct validity were at or above the thresholds 

proposed by Fornell and Larcker (1981). Measurement invariance analyses indicated that the 

scale functioned consistently across male and female groups and across grade level (3rd vs. 4th 

grade), showing that it can be confidently used in comparative analyses. Overall, these results 

demonstrate that the brief and visually supported format of the AEQ-PE-ES effectively captures 

the emotional experiences of elementary school students in physical education settings. 

The validity and reliability findings of the AEQ-PE-ES are largely consistent with similar scale 

studies in the literature. When first compared with the AEQ-ES developed by Lichtenfeld et al. 

(2012), both studies demonstrated strong construct validity supported by high model fit values. 

While factor loadings in the study by Lichtenfeld et al. ranged from .61 to .93, in the present 
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study they were found to range from .56 to .83. This indicates that the items in both studies 

adequately represent their corresponding emotional dimensions (Hu & Bentler, 1998). In 

Lichtenfeld et al.'s study, significant correlations were found between enjoyment and anxiety 

(-.48), enjoyment and boredom (-.76), and anxiety and boredom (.57). In the current study, the 

correlations were observed as -.34, -.50, and .44, respectively. These similarities suggest that 

both versions of the scale reflect the structural relationships between emotions in a consistent 

manner. Importantly, this convergence between the original and Turkish versions demonstrates 

that the evaluation-based structure proposed by Control-Value Theory can be generalized in 

linguistic and educational contexts when the meanings of the elements are preserved. However, 

the slight variation in the magnitude of these correlations likely reflects domain-specific 

differences; unlike the solitary nature of mathematics tests, PE is a public performance setting 

where social comparison may distinctively influence the intensity of emotional interplay. 

On the other hand, when the findings of this study are compared with those of the AEQ-PE 

developed by Fierro-Suero et al. (2020) for middle school students, both studies show strong 

construct validity supported by high model fit indices. In their study, factor loadings ranged 

from .47 to .83, while in the present study, they ranged from .56 to .83. This indicates that in 

both studies, the items sufficiently and similarly represented their respective emotional 

dimensions. In their study, the reported correlations were -.24 between enjoyment and anxiety, 

-.71 between enjoyment and boredom, and .20 between anxiety and boredom. Similarly, in our 

study, the corresponding values were -.34, -.50, and .44. These results suggest that the AEQ-

PE and AEQ-PE-ES scales exhibit similar structural and relational patterns, and support the 

applicability of the control-value theory across different age groups. These results indicate that 

the AEQ-PE and AEQ-PE-ES scales exhibit similar structural and relational models and 

support the applicability of control-value theory across different age groups. Notably, these 

similarities emerge despite being obtained in different cultural-educational settings, consistent 

with the theory's assumption that control and value assessments can evoke similar feelings of 

success in different contexts. 

The ESEM findings are consistent with results reported in other recent scale development 

studies, such as the Discrete Emotions in Physical Education Scale (DEPES) by Simonton et 

al. (2023) and the Achievement Emotion Questionnaire-Second Language Learning (AEQ-

L2L) by Shao et al. (2023). For example, in the DEPES study, Simonton et al. presented the 

ESEM approach as a more flexible and explanatory model compared to the stricter assumptions 

of CFA, allowing for a more realistic representation of overlaps between factors (Simonton et 

al., 2023). Similarly, in the present study, the ESEM model showed high fit indices while 

maintaining cross-loadings at low levels through the target rotation framework. This allowed 

for a more realistic estimation of factor overlaps without compromising the structural integrity 

of the individual emotions. In the DEPES study, inter-factor correlations were also reported at 

high levels, such as -.610 between enjoyment and shame, and .749 between enjoyment and 

pride. These findings structurally parallel the present study’s results, such as -.50 between 

enjoyment and boredom, and -.34 between enjoyment and anxiety. Likewise, in the AEQ-L2L 

study by Navarro et al. (2024), the ESEM model was preferred, and cross-loadings were found 

to be low (λ < .05), while item loadings on their intended factors were high (λ > .05). These 

findings support the strong construct validity and internal consistency observed in the present 

study and demonstrate that a multidimensional emotional structure can be effectively measured 

using brief and targeted items. 

An examination of the ESEM results revealed that item 6 of the anxiety subscale showed a 

statistically significant but low loading (λ = .159) on the boredom factor. This finding suggests 

that it may stem from the multidimensional and overlapping nature of achievement emotions. 

According to Pekrun’s (2006) Control-Value Theory, both anxiety and boredom are associated 

with low perceptions of control and value. This implies that students may sometimes experience 

these two emotions simultaneously. Especially in elementary school children, the boundaries 
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between emotions may be more fluid, which can cause some items to evoke associations with 

more than one emotional domain (Lichtenfeld et al., 2012). Furthermore, the specific content 

of item 6 (I am afraid of not being able to do a movement) provides a more direct explanation 

for this cross-loading. The fear of failing at a specific movement (low perceived competence) 

may lead a child to disengage from the task, perceiving the anxiety-inducing situation as 

overwhelming or dull. This sense of being overwhelmed is closely aligned with the concept of 

boredom and is, in fact, represented by another item (Item 8) within our scale’s Boredom factor. 

Similarly, in the DEPES study by Simonton et al. (2023), low-level cross-loadings were also 

observed and were attributed to the idea that children’s emotions may not yet be cognitively 

well differentiated. In this context, the partial loading of an anxiety item on the boredom factor 

can be explained by the possibility that students perceive anxiety-inducing situations as 

simultaneously dull or overwhelming. This finding, both theoretically and in line with previous 

research, reflects the intertwined structure of children’s emotional experiences. 

Beyond the psychometric results, these findings have significant implications for both 

educational practice and future research. From a practical perspective, the AEQ-PE-ES offers 

teachers a quick and cognitively appropriate tool to monitor the 'emotional climate' of their 

classes. Given the scale’s visual nature, practitioners can easily identify students experiencing 

high anxiety or boredom without disrupting the flow of the lesson. This allows for timely 

pedagogical interventions such as adjusting task difficulty or modifying game rules to foster 

enjoyment and prevent early disengagement from physical activity. For researchers, this study 

fills a critical measurement gap by providing a valid instrument specifically tailored for the 

elementary level, a period often overlooked in PE emotion research. Theoretically, the 

validation of the three-factor structure primarily supports the cross-contextual robustness of the 

Control-Value Theory framework in PE, even though cross-cultural invariance has not been 

directly tested in the present study. Methodologically, the successful application of the visual 

format confirms that abstract emotional constructs can be reliably measured in younger 

populations when age-appropriate supports (emojis) are utilized, encouraging future 

researchers to adopt similar visual approaches for elementary cohorts. 

Limitations and Future Research 

This study has several limitations. First, the research was conducted only with third- and fourth-

grade students from selected schools in a single province using a convenience sampling method. 

This limits the generalizability of the findings to the broader student population. Similar studies 

conducted with different age groups (such as first- and second-grade students) and in diverse 

socio-economic and socio-cultural contexts could provide stronger evidence for the validity of 

the scale. Second, the measurement relied solely on students’ self-reports. In particular, the 

limited ability of younger children to interpret and express their emotions may be a significant 

factor affecting data reliability. Therefore, future research is recommended to use mixed 

methods supported by multiple data sources, such as teacher or parent evaluations. Third, 

although the AVE values for the Enjoyment and Boredom factors were below the .50 threshold, 

convergent validity was still deemed acceptable because the CR values were above the .70 

criterion; however, this situation was noted as a minor limitation. Fourth, this study focused 

only on the scale's internal structure and did not provide external validity evidence (e.g., 

correlations with other constructs). This should be addressed in future research. Finally, the 

scale is limited to three emotional dimensions. Future studies may develop extended models by 

including additional outcome-related achievement emotions such as pride, shame, or 

hopelessness. 

Conclusion 

This study introduced the AEQ-PE-ES as a visually supported, valid, and reliable measurement 

tool for assessing achievement emotions specific to elementary school physical education 

classes. The scale is structured within the framework of the Control-Value Theory and evaluates 
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the emotions of enjoyment, anxiety, and boredom in a brief and comprehensible manner. The 

findings indicate that the scale is valid, reliable, and practical for use. Considering the 

challenges of measuring emotions in younger age groups, this scale provides a valuable 

contribution to both physical education research and practice. It is recommended that future 

studies explore the use of this scale in different contexts, such as cross-cultural comparisons, 

intervention programs, and longitudinal research. 
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APPENDIX 

Appendix 1. Final form of the AEQ-PE-ES with visual response options. 

Enjoyment 

1 
I enjoy physical education. 

Beden eğitimi dersinden zevk alırım. 

2 
I look forward to physical education lessons.  

Beden eğitimi dersini heyecanla beklerim. 

3 
Taking part in physical education makes me feel happy. 

Beden eğitimi dersine katılmak beni mutlu hissettiriyor. 

 

 

 

 

 

 

 

 

 

 
Not at all 

Hiç 

A little 

Çok az 

Somewhat 

Orta 

Quite 

Oldukça 

Very much 

Çok fazla 

     

Anxiety 

4 
I feel worried when I think about physical education. 

Beden eğitimi dersini düşündüğümde endişeleniyorum. 

5 
The things I have to do in physical education make me feel worried.  

Beden eğitimi dersinde yapmam gereken şeyler beni endişelendiriyor.  

6 
I am afraid of not being able to do a movement in physical education.  

Beden eğitimi dersinde bir hareketi yapamamaktan korkarım. 

 

 

 

 

 

 

 

 

 

 
Not at all 

Hiç 

A little 

Çok az 

Somewhat 

Orta 

Quite 

Oldukça 

Very much 

Çok fazla 

     
Boredom 

7 
I find physical education boring. 

Beden eğitimi dersini sıkıcı bulurum. 

8 
Physical education makes me feel overwhelmed. 

Beden eğitimi dersi beni bunaltıyor. 

9 
I feel like time passes slowly in physical education. 

Beden eğitimi dersinde zamanın yavaş geçtiğini düşünüyorum. 

 

 

 

 

 

 

 

 

 

 
Not at all 

Hiç 

A little 

Çok az 

Somewhat 

Orta 

Quite 

Oldukça 

Very much 

Çok fazla 

     
 


