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ABSTRACT

This study investigates the interplay between achievement emotions, user experience, and
academic performance of online university assignments. Drawing on Pekrun’s Control-Value
Theory (CVT), User Experience Theory (UXT), Self-Determination Theory (SDT), Cognitive
Load Theory (CLT), and Expectancy-Value Theory (EVT), the research explores how these
factors impact first-year students’ engagement and performance in a computer programming
module. The sample comprised 350 responses across three assignments, with 30 responses
for Assignment 1, 292 for Assignment 2, and 27 for Assignment 3. Achievement emotions
were assessed using the Achievement Emotions Questionnaire (AEQ) across eight scales:
enjoyment, hope, pride, anger, anxiety, shame, hopelessness, and boredom. The User
Experience Questionnaire (UX) evaluated user experience across four scales: ease of use,
interest, alignment, and appeal. Additionally, academic performance was measured as a
percentage. Descriptive statistics revealed the prevalence of both positive and negative
emotions, as well as varied user experiences. Correlation analysis indicated significant
relationships between positive emotions (enjoyment, hope, pride) and higher academic
performance, while negative emotions (anger, anxiety, hopelessness) were negatively
correlated with performance. Positive user experiences (ease of use, interest, alignment,
appeal) were also positively correlated with academic success. Reliability analysis examined
the extent to which achievement emotions and user experiences significantly predict academic
performance. Recommendations for educators are to create assignments that minimise
cognitive load, maximise positive user experiences, and support students’ intrinsic

motivations.
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INTRODUCTION

Academic achievement and student engagement are critical points in higher education (Lin et
al. 2023). Understanding the factors influencing these areas can provide valuable insights into
creating a more effective and supportive learning environment (Sointu et al. 2023). Among
these factors, achievement emotions and user experience play significant roles. As defined by
Control-Value Theory (CVT), achievement emotions are directly related to achievement
activities and outcomes, such as studying for an exam or completing an assignment (Pekrun
and Goetz 2023). These emotions, which can be positive (e.g., enjoyment, hope, pride) and
negative (e.g., anger, anxiety, hopelessness), influence students’ motivation, cognitive
resources, and academic performance. Parallel to this, the user experience (UX) of academic
tasks, which encompasses ease of use, interest, alignment, and appeal (Jahnke 2023), has gained
attention as a determinant of student engagement and satisfaction (Fayez, Ozfidan, and Ismail
2023). The study that informed this article examined these dynamics within the framework of
the first-year computer programming module at an open and distance learning tertiary institute,
focusing on three assignments. Computer science was chosen because it is the cornerstone of
most modern technology. It fosters logical thinking, problem-solving, and creativity and is a
field where creativity and technical skill can lead to developing new software, creating better
algorithms, or improving cybersecurity. This subject provides numerous career opportunities,
but students often need help to learn the logic of computer programming, resulting in failing
university courses (Bosse and Gerosa 2017). The challenge is compounded in an online learning
environment. Previous studies have examined the interplay between achievement emotions and
academic performance (Pekrun et al. 2017), user experience and academic performance
(Paramitha, Dantes, and Indrawan 2018), and the relationship between achievement emotions
and user experience (Schrader and Grassinger 2021) in both face-to-face and online contexts.
However, studies have yet to consider all three factors simultaneously in an online environment,
particularly in computer science. This gap underscores the need for research that simultaneously
explores achievement emotions, user experience, and academic performance to provide

recommendations for improving student outcomes in online computer science courses.

46



Bhaw, Kriek, le Roux Emotional and user-experience factors influencing student performance

LITERATURE REVIEW

Achievement Emotions in Education

Achievement emotions, as conceptualised by CVT, are directly linked to academic activities
and outcomes, and significantly influence students’ motivation, learning strategies, and
performance (Feraco et al. 2023). These emotions, classified into positive (e.g., enjoyment,
hope, pride) and negative (e.g., anger, anxiety, hopelessness) have distinct impacts on students’
academic experiences (Pekrun et al. 2002, 2011). Positive emotions are associated with higher
motivation, better cognitive engagement, and improved academic performance, while negative
emotions can lead to disengagement, decreased motivation, and lower academic outcomes

(Cassady and Johnson 2002; Zeidner 1988).

User Experience in Education

UX theory, rooted in human-computer interaction and design principles, is defined as a holistic
concept beyond usability, including emotional and psychological responses elicited during
interactions (Hassenzahl and Tractinsky 2006) and emphasises creating engaging, efficient, and
satisfying interactions (Norman 1988; Hsu 2024). Well-designed interfaces and materials
reduce cognitive load, foster deep learning, and sustain engagement, promoting better academic

outcomes (Hartson and Pyla 2012; Linnenbrink-Garcia et al. 2010; Schraw and Lehman 2001).

The Interplay Between Achievement Emotions and User Experience

The interaction between achievement emotions and user experience in educational settings is
crucial for enhancing student engagement and academic performance (Nasruddin et al. 2024).
Educational tasks designed with a positive user experience can enhance positive achievement
emotions, thereby improving academic performance (Moos and Azevedo 2009; Pekrun and

Stephens 2010; Sahraie et al. 2024).

Cognitive Load Theory and Assignment Design

CLT posits that educational tasks should minimise unnecessary cognitive demands to facilitate
better learning outcomes (Sweller 1988). Structured and easy-to-navigate assignments help
students focus on the intrinsic aspects of the task, enhancing cognitive engagement and reducing

negative emotions (Sweller, Ayres, and Kalyuga 2011).
Self-Determination Theory and Educational Motivation

SDT emphasises the importance of autonomy, competence, and relatedness in fostering

intrinsic motivation and well-being (Deci and Ryan 1985). Assignments that support these
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psychological needs are more likely to elicit positive emotions and enhance academic

performance (Deci et al. 1991; Ryan and Deci 2000).

Expectancy-Value Theory and Academic Engagement

First proposed by Atkinson et al. (1960) and further developed by Eccles and Wigfield (2002),
EVT posits that students’ engagement and performance are influenced by their expectations of
success and the value they place on academic tasks (Eccles and Wigtfield 2002). Assignments
perceived as achievable and valuable foster positive emotions and enhance academic

engagement (Wigfield and Eccles 2000; Eccles and Roeser 2011).

Control-Value Theory (CVT)
(Pekrun et al. 2007)

Core Theoretcial Foundation
Control and value affect emotions.
Impact
Emotions impact academic performance

User Experience Theory (UXT) Self-Determination Theory (SDT)
(Norman, 1988) (Deci & Ryan, 1985)
Focus Focus
Engaging interactions are crucial Basic needs affect motivation
Impact Impact
Positive UX boosts outcomes. Support needs for motivation
Components Components
Ease of use, interest, alignment, and appeal autonomy, competence, relatedness
Cognitive Load Theory (CLT) Expectancy-Value Theory (EVT)
(Sweller, 1988) (Eckles & Wigfield, 2002)
Focus Focus
Information processing demands affect learning Expectancy and value drive motivation.
Impact Impact
Optimize cognitive load for learning. Value and success expectations matter
Components Components
intrinsic, extraneous, and germane cognitive loads intrinsic, utility, and attanment value; and cost
Integrated Framework

Figure 1: Integrated framework for examining achievement emotions, user experience, and academic
performance

Source: Authors’ construct
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Conceptual Framework
The theory framing the present study is a combination of the CVT, UXT, SDT, CLT, and EVT.
Figure 1 illustrates the integrated framework for analysing achievement emotions, user
experience, and academic performance in assessments. This integrated framework provides a
comprehensive understanding of how various factors, including achievement emotions, user
experience, and motivational elements, impact student performance. This holistic approach
highlights the importance of considering emotional and motivational dimensions in educational
practices to foster a more effective and engaging learning environment.

AET and SDT offer insights into the emotional and motivational aspects of learning. UXT
and CLT emphasise the importance of assignment design and its impact on learning efficiency
and satisfaction. Finally, EVT bridges the gap between motivation, emotion, and perceived task

value, offering a holistic view of the factors influencing student engagement and performance.

METHODOLOGY
The research design outlines a comprehensive approach to understanding the interplay between

achievement emotions, user experience, and academic performance.

Research Objectives

The study aimed to assess the prevalence of different achievement emotions experienced by
students during online assignment preparation and completion; evaluate the user experience of
assignments in terms of ease of use, interest, alignment, and appeal; analyse the impact of
achievement emotions and user experience on students’ academic performance; and provide
insights into how assignment design can be improved to foster positive emotions and user

experiences, thereby enhancing academic outcomes.

Research Questions
The following five research questions underpinned the study:
e  RQI. What are the common achievement emotions experienced by students during
online assignment preparation and completion?
e RQ2. How do students perceive the user experience of online assignments in terms
of ease of use, interest, alignment, and appeal?
e RQ3. What is the relationship between achievement emotions and academic

performance in online assignments?
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e  RQA4. How does the user experience of online assignments impact students’ academic
performance?
e RQS5. How can online assignment design be improved to enhance positive

achievement emotions and user experiences?

Sample and Setting

The study was conducted at an open and distance learning tertiary institute, involving students
enrolled in a first-year computer programming module. Participants were undergraduate
students who voluntarily participated in the study by completing the questionnaires and
submitted responses to three online assignments. The first and third assignments were multiple-
choice-based, while the second assignment required written programming coding. The sample
comprised 350 responses, with 30 responses for Assignment 1, 292 responses for Assignment

2, and 27 responses for Assignment 3.

Data Collection

Data were collected using two primary instruments: the AEQ and the UX Questionnaire (UXQ).
The AEQ assessed students’ emotions related to assignment preparation and completion across
eight scales: enjoyment, hope, pride, anger, anxiety, shame, hopelessness, and boredom. The
UXQ measured user experience across four scales: ease of use, interest, alignment, and appeal.
Additionally, a score scale (as a percentage) was used to evaluate academic performance.
Responses were collected for each of the three online assignments in the first-year computer

programming module.

Instruments
The AEQ utilised a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree)
to measure students’ emotions. The UXQ used 7-point semantic differential scales to assess:

e Ease of use: technical-non-technical, complex—simple, impractical-practical,
complicated—straightforward, unexpected—expected, confusing—clearly structured,
undoable—doable.

e Interest: isolating—connective, unprofessional-professional, unsuitable—suitable,
inferior—superior, alienating—integrating, separates me-brings me closer,
unpresentable—presentable.

e  Alignment: conventional-inventive, unimaginative—creative, limiting—unrestricted,
conservative—innovative, dull-captivating, undemanding—challenging, familiar—

unfamiliar.
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e  Appeal: unlikeable—enjoyable, unappealing—appealing, disagreeable—likeable,

rejecting—inviting, bad—good, repelling—engaging, discouraging—motivating.

Data Analysis

The data analysis involved several steps. First, descriptive statistics (table 1) were calculated to
determine the mean and standard deviation for each emotion and user experience scale,
summarising the central tendencies and variabilities. Next, correlation analysis (tables 2 and 3)
used Pearson correlation coefficients to explore the relationships between emotions, user
experience scales, and academic performance. Reliability analysis (table 3) assessed the internal
consistency of the scales using Cronbach’s alpha. Multiple regression analyses (tables 7-9)
were then conducted to determine the predictive power of emotions and user experiences on
academic performance, with separate regression models created for each assignment. Finally,
ANOVA (table 10) was used to analyse the differences in emotions and user experiences across

different assignments.

Ethical Considerations

Ethical approval (reference number 2022/CSET/SOS/091 AMENDED) was obtained from the
relevant institutional ethics review board. Participants were informed about the purpose of the
study, their rights, and the confidentiality of their responses. Consent was obtained. Data were
anonymised to protect participants’ identities, and the results were reported in aggregate form.
Participation was voluntary, and students could withdraw from the study at any time without

penalty.

Limitations

The limitations of the study include sample size variation, self-report bias, and a cross-sectional
design. Uneven sample sizes across assignments may affect the generalisability of the findings.
Participants’ perceptions and social desirability may have influenced responses. The study’s

cross-sectional nature limits the ability to infer causality between variables.

RESULTS

Table 1 presents the means and standard deviations for each scale to provide an overview of
the general sentiment and experience of students. Higher mean values in scales like enjoyment,
hope, and pride suggest positive emotional experiences, whereas higher values in anger,

anxiety, shame, hopelessness, and boredom suggest negative emotions. For user experience,
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higher means in scales like ease of use, interest, alignment, and appeal indicate positive
experiences. This initial analysis can help identify overall trends and areas that might need

improvement.

Table 1: Emotion and User Experience Scales

Scale Assignment 1 Assignment 2 Assignment 3

M SD M SD M SD
Emotion
Enjoyment 2.15 1.1 2.40 1.17 1.96 .90
Hope 2.27 1.04 2.55 1.1 2.1 .92
Pride 218 1.15 2.38 1.13 1.96 .80
Anger 3.69 1.18 3.36 1.18 3.34 1.36
Anxiousness 3.02 1.08 2.68 1.19 2.61 1.01
Shame 3.49 1.30 3.29 1.18 2.95 1.25
Hopelessness 3.63 1.30 3.36 1.26 3.04 1.26
Boredom 3.90 1.31 3.81 1.30 3.78 1.35
User experience
Usefulness 4.15 1.23 4.12 1.23 3.45 1.31
Interest 5.21 1.16 4.87 1.28 4.54 1.74
Alignment 4.65 1.13 4.60 1.05 4.18 1.50
Appeal 5.41 1.22 5.06 1.38 4.84 1.66

Note: Emotion Scale ranges from 1 to 4. The User Experience Scale ranges from 1 to 7. Assignment 1 (n = 30).

Assignment 2 (n = 292). Assignment 3 (n = 27)

The correlation matrix data in table 2 reveal how different emotions and user experience scales
interact with each other. Positive correlations (e.g., between enjoyment and ease of use) suggest
that positive emotions often accompany positive user experiences. Negative correlations (e.g.,
between anxiety and ease of use) indicate that negative emotions are more likely when user
experiences are poor. Identifying these correlations helps understand the interplay between
different factors affecting student experiences and performance. The data in table 2 highlight
the relationships among the emotional and user experience variables. Strong positive
correlations between enjoyment, hope, and pride (r > .7) suggest that these positive emotions
often co-occur. Conversely, negative emotions like anger, anxiety, and hopelessness exhibit
strong negative correlations with positive emotions (r < -.5), indicating that these are typically

experienced inversely.
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Table 2: Emotion and User Experience Scales correlated with assignment score

Scale Assignment 1 Assignment 2 Assignment 3

R P R p r P
Emotion
Enjoyment -.033 573 .086 .652 -.162 418
Hope -124 .033 .022 .909 -.365 .061
Pride -.096 .102 -.042 .826 -.301 27
Anger .034 567 -.341 .066 107 595
Anxiousness .065 .267 -.045 .813 .040 .842
Shame .087 137 234 212 .306 121
Hopelessness .083 157 .028 .882 412 .033
Boredom -.006 .923 .012 .949 -.002 .994
User experience
Usefulness 181 .002 -.071 .709 .056 .783
Interest .048 417 .159 401 .008 .969
Alignment -.020 737 .155 413 .160 426
Appeal 120 .040 .159 402 .063 .754

Note: Assignment 1 (n = 30). Assignment 2 (n = 292). Assignment 3 (n = 27)

Table 3 presents Cronbach’s alpha values by assessing the internal consistency of the scales
used. High reliability (values above .7) means that the items within each scale consistently
measure the same underlying concept (Revicki 2023). For example, if the enjoyment scale has
a high Cronbach’s alpha, it suggests that the various items measuring enjoyment are consistent

and reliable indicators of this emotion.

Table 3: Emotion and User Experience Scale Reliability Analysis

Scale N Min Max M SD A

Assignment 1 30 .00 96.00 65.93 29.92 .89
Assignment 2 292 .00 100.00 77.86 2.84 .88
Assignment 3 27 .00 95.00 69.88 28.43 .97

Multiple regression analyses were conducted to examine the extent to which achievement
emotions predicted students’ assignment scores. Separate models were created for each of the

three assignments. The results for Assignment 1 are presented in Tables 4—6.

Table 4: Assignment 1: Emotions Regression Model Summary

Model R R? Adjusted R? Std. Error of the Estimate
1 .640 410 .185 27.01678

Note: Dependent variable: score. Predictors: (constant), enjoyment, hope, anger, anxiety, shame, hopelessness,
boredom
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Table 5: Assignment 1: Emotions Regression ANOVA

Model Sum of Squares df Mean Square F P

1 Regression 10633.832 8 1329.229 1.821 129
Residual 15328.035 21 729.906
Total 25961.867 29

Note: Dependent variable: score. Predictors: (constant), enjoyment, hope, anger, anxiety, shame, hopelessness,
boredom

Table 6: Assignment 1: Emotions Regression Coefficients

Model Unstandardised Standardised t P
Coefficients Coefficients
B Std. Error Beta
1 (Constant) 79.512 44919 1.770 .091
Enjoyment -6.373 1.238 -.248 -.622 .540
Hope 8.786 9.678 .325 .908 374
Pride -3.327 9.036 -.125 -.368 716
Anger -16.687 6.270 -.660 -2.661 .015
Anxiousness -3.781 5.601 -.150 -.675 507
Shame 21.149 8.679 .837 2.437 .024
Hopelessness -9.327 8.303 -.394 -1.123 274
Boredom 3.968 6.930 A72 573 573

Note: Dependent variable: score

Similarly, the regression analysis for Assignment 2 suggests that the model’s explanatory power
is much lower, with an R? of .041 and an adjusted R* of .014, indicating that only 4.1 per cent
of the variance in scores is explained by the model. The model is not statistically significant (p
= .148). Among the predictors, hope approaches significance (p = .072) with a negative
coefficient of -4.576, suggesting a potential negative impact on scores, though it does not reach
the threshold for statistical significance. Overall, none of the predictors significantly affect the
scores in Assignment 2.

The regression model for Assignment 3 explains a substantial portion of the variance in
scores, with an R? of .758 and an adjusted R? of .386. The model is statistically significant (p =
.024), indicating a reliable prediction of scores based on the included predictors. Enjoyment
negatively affects assignment scores, with a coefficient of -6.373 (p = .018), meaning that
higher enjoyment is paradoxically associated with lower scores. In contrast, hope has a positive
impact on scores, with a coefficient of 8.786 (p = .013), as does shame, with a coefficient of
21.149 (p = .024).

The regression analysis across the three assignments shows varied impacts of emotional
predictors on student scores. For Assignment 1, anger negatively and shame positively
influence scores, though the overall model is not significant. Assignment 2’s model is not
significant, with no predictors showing a significant effect. In contrast, Assignment 3’s model

is significant, with enjoyment negatively and both hope and shame positively affecting scores.
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These findings highlight the complex and assignment-specific nature of the relationship
between emotions and academic performance in the computer programming module. Table 7
shows that the model explains 25.3 per cent of the variance in scores (R*> = .253), though the
adjusted R? (-.086) suggests overfitting. Table 4 reveals that none of the emotional variables
significantly predict scores, as all p-values exceed .05.

Like the emotion model, tables 7-9 show how well user experience scales predict
assignment scores. Higher R? values indicate better predictive power of the user experience
scales. The ANOVA and regression coefficients data provide insights into which aspects of
user experience significantly affect scores. For example, if ease of use has a significant positive
coefficient, it suggests that assignments perceived as easier to use are associated with higher
scores. The regression analysis for Assignment 1 (table 7) indicates that the model has an R-
value of .253, suggesting a weak correlation between user experience factors (appeal,
usefulness, alignment, interest) and the scores. The R? value is .064, meaning that only 6.4 per
cent of the variance in scores can be explained by these predictors. The adjusted R? is negative
(-.086), indicating a poor model fit, which is further supported by the standard error of the
estimate (31.17816). The ANOVA of Assignments 2 and 3 for the regression model, calculated
an F' value of .427 with a p-value of .788, which is not statistically significant.

This indicates that the regression model does not significantly predict the dependent
variable (score). The regression coefficients in table 9 reveal that none of the predictors
(usefulness, interest, alignment, appeal) significantly contribute to the model. The p-values for

all predictors are greater than .05, with the smallest p-value being .342 for usefulness.

Table 7: Assignment 1: User Experience Regression Model Summary

Model R R? Adjusted R? Std. Error of the Estimate
1 .253 .064 -.086 31.178

Note: Dependent variable: score. Predictors: (constant), appeal, usefulness, alignment, interest

Table 8: Assignment 1: User Experience Regression ANOVA

Model Sum of Squares df Mean Square F p

1 Regression 1659.921 4 414.980 427 .788
Residual 24301.946 25 927.078
Total 25961.867 29

Note: Dependent variable: score. Predictors: (constant), appeal, usefulness, alignment, interest
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Table 9: Assignment 1: User Experience Regression Coefficients

Model Unstandardised Standardised t P
Coefficients Coefficients
B Std. Error Beta
1 (Constant) 53.543 28.258 1.895 .070
Usefulness -5.440 5.617 -.224 -.968 342
Interest 3.947 9.208 .169 429 672
Alignment 1.065 9.343 .037 114 910
Appeal 2.109 9.410 .097 .224 .825

Note: Dependent variable: score

The model summary for Assignment 2 calculated an R-value of .208, indicating a weak
correlation. The R? value is .043, suggesting that only 4.3 per cent of the variance in scores can
be explained by the predictors. The adjusted R? is .030, which shows a slight improvement but
still indicates a weak model fit. The ANOVA for Assignment 2 was calculated with an F value
of 3.259 and a p-value of .0120. This p-value is statistically significant, indicating that the
regression model has some predictive power for Assignment 2 scores. The regression
coefficients of Assignment 2 indicate that usefulness is a significant predictor (p = .022) with a
positive beta value (.144), meaning that an increase in perceived usefulness is associated with
higher scores. The other predictors (interest, alignment, appeal) do not significantly contribute
to the model, with p-values of .431, .369, and .088, respectively.

The regression model summary for Assignment 3 calculated an R-value of .221, indicating
a weak correlation. The R? value is .049, suggesting that 4.9 per cent of the variance in scores
can be explained by the predictors. The adjusted R?is negative (-.124), indicating a poor model
fit. The ANOVA of Assignment 3 results with an F value of .282 and a p-value of .887,
indicating that the regression model does not significantly predict the scores for Assignment 3.
The regression coefficients reveal that none of the predictors (usefulness, interest, alignment,
appeal) significantly contribute to the model for Assignment 3. All p-values are greater than
.05, with the smallest p-value being .411 for alignment.

The regression analyses for the three assignments reveal varying levels of predictive
power for user experience factors on assignment scores. In Assignment 1, the model does not
significantly predict scores, with no predictors showing significant contributions. Assignment
2 shows some predictive power, with usefulness being a significant positive predictor, although
the overall model fit remains weak. Assignment 3, like Assignment 1, shows no significant
predictive power for the user experience factors.

These findings suggest that while user experience factors like usefulness may influence
assignment scores to some extent (as seen in Assignment 2), the overall impact across different

assignments is inconsistent. The inconsistency implies that other factors not captured in the user
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experience scales might be more critical in determining academic performance on assignments.
Further research could explore additional variables or alternative models to understand
assignment performance determinants better. A one-way analysis of variance (ANOVA) was
conducted to determine whether achievement emotions, user-experience ratings, and
assignment scores differed significantly across the three assignments. The results are presented

in Table 10.
Table 10: Emotion, User Experience, and Score by Assignment (ANOVA)

Scale Source SS df MS F P

Enjoyment Between 2.818 2 1.409 1.162 314
Within 419.342 346 1.212
Total 422.159 348

Hope Between 2.970 2 1.485 1.377 .254
Within 373.072 346 1.078
Total 376.042 348

Pride Between 2.413 2 1.206 .948 .389
Within 44.340 346 1.273
Total 442.753 348

Anger Between 5.408 2 2.704 1.902 151
Within 491.776 346 1.421
Total 497.183 348

Anxiety Between 6.533 2 3.266 2.768 .064
Within 408.323 346 1.180
Total 414.855 348

Shame Between 7.711 2 3.856 2.323 .099
Within 574.166 346 1.659
Total 581.878 348

Hopelessness  Between 9.971 2 4.986 2.970 .053
Within 58.857 346 1.679
Total 59.829 348

Boredom Between .584 2 .292 .169 .844
Within 597.206 346 1.726
Total 597.790 348

Usefulness Between 12.197 2 6.098 3.963 .020
Within 532.458 346 1.539
Total 544.655 348

Interest Between 12.995 2 6.498 4.325 .014
Within 519.818 346 1.502
Total 532.814 348

Alignment Between 5.368 2 2.684 2.018 134
Within 46.168 346 1.330
Total 465.536 348

Appeal Between 1.497 2 5.248 3.235 .041
Within 561.376 346 1.622
Total 571.873 348

Score Between 5041.936 2 252.968 5.031 .007
Within 17339.902 346 501.130
Total 178432.838 348
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Note. SS = Sum of Squares; MS = Mean Square. Significant p-values (p < .05) are bolded.

DISCUSSION

The present study’s findings support that positive emotions like enjoyment and pride correlate
with higher academic performance, reflecting core principles from the CVT of achievement
emotions (Pekrun et al. 2007). This trend suggests that when students feel in control of their
learning activities and value them, their motivation and cognitive resources are enhanced,
leading to better academic outcomes (Pekrun and Stephens 2010). Conversely, negative
emotions, such as anger, anxiety, shame, hopelessness, and boredom, can significantly impact
student performance and overall well-being, indicating the need for improved assignment
design and student support to mitigate stress and enhance the learning experience (Cassady and
Johnson 2002; Zeidner 1988). The correlation analysis (table 2) provides further insights into
the relationships between emotions, user experience scales, and student performance across
assignments. Positive correlations, such as those between enjoyment and ease of use,
underscore the importance of creating user-friendly assignments to foster positive emotional
experiences, an essential aspect of UXT (Hartson and Pyla 2012). Conversely, negative
correlations, such as those between anxiety and ease of use, suggest that poor user experience
can lead to increased negative emotions. Addressing assignment complexity and clarity issues
can help reduce anxiety and other negative emotions, ultimately improving student satisfaction
and performance (Linnenbrink-Garcia et al. 2010; Moos and Azevedo 2009).

The reliability analysis in table 3 confirms that the scales used in the study are consistent
and reliable, with high Cronbach’s alpha values for most scales. This reliability ensures the
validity of the findings and supports making reliable inferences about the data (Revicki 2023).
The assignment-specific correlation analysis reveals that different assignments evoke different
emotional and experiential responses. For instance, if anxiety is highly correlated with scores
in Assignment 2 but not in Assignment 1, it suggests that Assignment 2 is perceived as more
challenging or stressful. This variability highlights the need for tailored support and
interventions for specific assignments to help students manage stress and improve performance.
Understanding these assignment-specific dynamics can help educators design more effective
and supportive learning experiences, aligning with the principles of SDT, which emphasises
supporting autonomy, competence, and relatedness to foster higher intrinsic motivation (Deci
and Ryan 1985; Ryan and Deci 2000).

Regression analysis (tables 4-6) examines the extent to which emotions predicted
assignment scores. Although the overall models for Assignment 1 did not reach significance,

some individual coefficients suggested associations worth further investigation. Similarly, the
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user experience regression models (tables 7-9), explored whether ratings of usefulness, interest,
alignment, and appeal predicted scores. Ensuring assignments are easy to use, interesting, and
engaging can significantly boost student performance and engagement, reflecting UXT and
EVT principles (Hassenzahl and Tractinsky 2006; Fayez et al. 2023).

The ANOVA results (table 10) show significant differences in emotions and user
experiences across assignments. These differences suggest that students’ emotional and
experiential responses vary depending on the assignment, which can inform improvements in
assignment design. By understanding how different assignments impact students’ emotions and
experiences, educators can design assignments that consistently foster positive experiences and
emotions, minimising extraneous cognitive load and maximising germane cognitive load, as
suggested by CLT (Sweller 1988; Sweller et al. 2011). The detailed analysis reveals a complex
interplay between emotions, user experiences, and performance across different assignments
(Cassady and Johnson 2002; Linnenbrink-Garcia et al. 2010; Pekrun et al. 2002, 2007, 2011;
Pekrun and Stephens 2010; Zeidner 1988). Positive emotions and user experiences generally
enhance performance, while negative emotions can hinder it (Wigfield and Eccles 2000; Eccles
and Roeser 2011). These insights highlight the importance of designing user-friendly, engaging
assignments aligned with students’ interests to foster positive emotions and experiences. By
addressing these factors, educators can improve student performance, satisfaction, and overall
well-being. This comprehensive approach can lead to a more supportive and effective learning
environment.

Understanding and leveraging these insights can help educators create a learning
environment that enhances academic performance and supports students’ mental health and
emotional balance. The findings provide a comprehensive understanding of the typical
achievement emotions experienced by students during assignment preparation and completion,
and how these emotions, alongside user experiences, influence academic performance.
Descriptive statistics revealed that students commonly experience a range of positive and
negative emotions while engaging with their assignments.

In terms of user experience, students’ perceptions varied across the four measured scales:
ease of use, interest, alignment, and appeal. Generally, assignments perceived as easy to use,
interesting, well-aligned with students’ identities, and appealing, received higher ratings. Ease
of use was particularly crucial, with students favouring clear, straightforward, and well-
structured assignments. Interest was measured by how engaging and professionally presented
the assignments were, with higher interest levels linked to more connective and interactive
assignments. Alignment referred to how well the assignments resonated with students’

identities and preferences, with creative and innovative assignments being highly rated. Appeal
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measured the assignments’ overall attractiveness and motivating potential, with enjoyable and
engaging assignments favoured (Fayez et al. 2023; Nasruddin et al. 2024).

The integrated conceptual framework combining CVT, UXT, SDT, CLT, and EVT
provides a comprehensive understanding of the complex interplay between achievement
emotions, user experiences, and academic performance. The findings underscore the
significance of fostering positive emotions and creating engaging, user-friendly assignments to
enhance student satisfaction and performance. Educators can design more effective and
supportive learning environments by addressing factors that support students’ autonomy,
competence, and relatedness, as well as by minimising extraneous cognitive load while
maximising germane cognitive load. These insights offer valuable guidance for improving
assignment design and student support, ultimately contributing to better academic outcomes

and enhanced overall well-being for students (Pekrun and Goetz 2023; Ryan and Deci 2000).

RECOMMENDATIONS AND IMPLICATIONS OF THE STUDY

Based on the present study’s findings, several recommendations emerge to improve assignment
design and enhance positive achievement emotions and user experiences, especially in learning
programming. Firstly, educators should focus on creating assignments that are clear and well-
structured to reduce cognitive load and enhance ease of use. Incorporating elements that
stimulate interest and engagement, such as interactive and collaborative tasks, can make
assignments more appealing and motivating. Aligning assignments with students’ interests and
preferences by integrating creative and innovative elements can further enhance alignment and
interest. Finally, designing assignments that are enjoyable and engaging can foster positive
emotions and improve academic performance. By addressing these aspects, educators can
create a supportive and effective learning environment that promotes positive achievement
emotions and enhances user experiences, ultimately leading to improved academic outcomes.
The findings of this study have significant implications for educational practice and assignment
design. The data indicate that positive emotions, such as enjoyment, hope, and pride, as well as
positive user experiences, like ease of use, interest, alignment, and appeal, are crucial for
enhancing student performance and satisfaction. Conversely, negative emotions, such as
anxiety, anger, and hopelessness, can detrimentally affect students’ academic outcomes and
overall well-being. These insights underscore the importance of designing assignments that are
user-friendly, engaging, and aligned with students’ interests and identities. By focusing on
creating assignments that minimise confusion, complexity, and negative emotional responses,

educators can foster a more positive learning environment. This approach not only improves
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academic performance but also supports students’ emotional and psychological health, leading
to a more holistic and effective educational experience. Implementing these findings can help
educators develop strategies to support and motivate students, thereby enhancing both their

academic success and overall satisfaction with their learning experiences.

CONCLUSION

The present study highlights the crucial impact of achievement emotions and user experience
on academic performance, assessed over three online assignments (MCQ and written). Positive
emotions, such as enjoyment, hope, and pride, along with favourable user experiences
characterised by use, interest, alignment, and appeal, tended to be associated with higher
academic performance, although the relationships were generally modest. Conversely, negative
emotions, such as anxiety, anger, and hopelessness, and negative user experiences marked by
complexity, disinterest, misalignment, and un-appeal, adversely affect students’ academic
outcomes. These findings underscore the importance of thoughtful assignment design in higher
education to foster a supportive learning environment, improving academic outcomes and
emotional well-being. The study suggests minimising cognitive load, enhancing user
experience, and aligning assignments with students’ intrinsic motivations to boost engagement
and performance. These insights contribute to the research on the interplay between
achievement emotions, user experience, and academic performance, offering practical
strategies to enhance student engagement, satisfaction, and success in a more holistic

educational experience.
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