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Abstract 9 

Control-value theory (CVT) is a robust framework for understanding the antecedents of 10 

achievement emotions. However, few studies examined the interaction between control 11 

and value appraisals across a broad range of emotions. The aim of this study was to 12 

explore the interactive role of control and value in predicting 10 achievement emotions – 13 

three positive activating emotions (enjoyment, pride, and hope), two positive deactivating 14 

emotions (relief and relaxation), three negative activating emotions (anxiety, anger, and 15 

shame), and two negative deactivating emotions (hopelessness and boredom) – felt in 16 

relation to the academic setting of studying. We involved 166 and 126 Italian university 17 

students attending two consecutive psychological modules (General Psychology and 18 

Developmental and Educational Psychology) within the same degree program. Data were 19 

collected via self-report questionnaires, with partial overlap between samples, as a 20 

substantial proportion of students participated in both modules. Through regression 21 

analyses, control and value showed the expected pattern of associations, being positively 22 

related to positive emotions and negatively related to negative emotions. Evidence for 23 

interaction effects was limited across emotions and modules: Significant interactions 24 

emerged for anger and shame in the first module and for enjoyment and relaxation in the 25 

second, although these effects were generally small in magnitude. Overall, the findings 26 

provide partial support for CVT assumptions, suggesting that value may moderate the 27 

relation between control and achievement emotions in specific contexts, but not in a 28 

consistent or uniform way across emotional outcomes. 29 

Keywords: control-value theory; achievement emotions; perceived control; task value; 30 

university students 31 

 32 

1. Introduction 33 

When confronted with learning-related tasks, students can experience a range of 34 

emotions arising from interactions among various factors, which, in turn, affect their 35 

performance through cognitive, metacognitive, and motivational mechanisms (Pekrun et 36 

al., 2023). At the same time, emotions are relevant in their own right, as they are 37 

intrinsically linked to students’ well-being, one of the key goals of educational 38 

institutions. While in the past researchers mainly focused on test anxiety (Zeidner, 2007) 39 

and a few other emotions related to attributional processes such as pride and shame 40 
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(Weiner, 2018), it is now widely recognised that many different emotions play a pivotal 41 

role in learning contexts. Accordingly, it becomes important to examine a broad range of 42 

achievement emotions and their appraisals in order to identify ways to promote adaptive 43 

emotions for both students’ learning and well-being. 44 

In the last two decades, Pekrun’s control-value theory (CVT) of achievement 45 

emotions (Pekrun, 2006, 2024, 2025; Pekrun et al., 2023) has given a great impetus to 46 

research. According to this approach, control and value appraisals are recognised as the 47 

main proximal individual antecedents of achievement emotions, in line with literature 48 

documenting the relevance of appraisals for the emotion generation process (Moors et al., 49 

2013). Notwithstanding the amount of studies about the nature of the relation between 50 

emotions and their antecedents as postulated by CVT (Pekrun et al., 2023), only rarely has 51 

attention been paid to examining how control and value interact. In the few studies about 52 

this, researchers focused on a small number of emotions (Bieg et al., 2013; Goetz et al., 53 

2010; Lauermann et al., 2017; Putwain et al., 2018, 2021). Only one study, to date, has taken 54 

into account a more extensive repertoire of emotions (Shao et al., 2020). Nonetheless, Shao 55 

et al. did not consider deactivating positive emotions such as relief and relaxation.  56 

These two emotions have been understudied in relation to their appraisals (Graham 57 

et al., 2023; Richardson et al., 2016). They are nevertheless important because they are 58 

frequently experienced at different school and academic stages (Raccanello et al., 2013, 59 

2018b, 2022a, 2022b; Raccanello & Hall, 2021). They are associated with positive learning 60 

outcomes (see the following paragraph), similarly to positive activating emotions, but 61 

they also have peculiar characteristics differentiating them from those emotion types.  62 

Relief seems to occur in two situations (Graham et al., 2023). People report feeling 63 

relieved either when they realise they have avoided a potentially negative experience or 64 

when a negative experience has ended. In the first case a counterfactual thinking is in act 65 

(Markman et al., 1993) while in the second the appraisals of relief are simply based on a 66 

temporal criterion. In learning contexts, both situations can be very frequent and be 67 

related to a variety of antecedents. Therefore, extending knowledge of the nature of the 68 

appraisals underlying relief can be highly relevant to further understand how students 69 

feel and, in turn, how to support them. 70 

Relaxation or calm is conceptualised as a highly pleasant and low-activating emotion 71 

(Richardson et al., 2016) and could be considered an antonym of anxiety, which has been 72 

largely investigated in relation to achievement (Zeidner, 2007). However, relaxation has 73 

been disregarded by research on learning. It differentiates from enjoyment, usually 74 

associated with a driving, proactive force leading people towards resources and rewards, 75 

for its function of “turning-off” an individual’s attention to restore one’s own energy 76 

(Kawataba & Mallett, 2022; Richardson et al., 2016). Therefore, in some learning settings, 77 

relaxation could be a more adequate emotion compared to enjoyment. For example, in 78 

some contexts expressing a highly-activating emotion such as enjoyment could be 79 

considered inadequate, e.g., when studying in a place where other students need a quiet 80 

environment and not to be disturbed by people who externalise a high enthusiasm. 81 

Further knowledge on how control and value interact across a broad range of emotions – 82 

and particularly regarding the under-investigated deactivating positive emotions of relief 83 

and relaxation – is therefore needed as a central resource for developing ways to intervene 84 

on emotions’ appraisals, in order to foster adaptive achievement emotions and reduce 85 

those associated with more negative processes. 86 

Despite the relevance of CVT (Pekrun, 2006, 2024, 2025; Pekrun et al., 2023), research 87 

on the interaction between control and value in predicting achievement emotions remains 88 

limited and fragmented. In particular, previous studies are characterized by several gaps: 89 

(a) they provide mixed and still limited evidence on the interactive (multiplicative) role of 90 

control and value; (b) they typically focus on a restricted set of achievement emotions, 91 
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often neglecting the full range of emotions differing in valence and activation; and (c) they 92 

are often conducted in learning contexts that are not highly relevant to students’ academic 93 

interests, leaving open questions about how these appraisals operate in more personally 94 

meaningful settings. To address these gaps, we involved Italian university students at the 95 

beginning of their first and second year of a Bachelor’s degree course in Psychological 96 

Sciences, considering CVT as the main theoretical framework. Unlike previous research 97 

(e.g., Shao et al., 2020), which examined control and value interactions in a foreign 98 

language course unrelated to students’ major, we focused on two compulsory psychology 99 

modules (General Psychology, GP, and Developmental and Educational Psychology, 100 

DEP). Given that the choice of a university major such as Psychology is often aligned with 101 

students’ interests, these contexts were likely associated with relatively high task value, 102 

making them particularly suitable for examining the joint role of control and value in 103 

shaping achievement emotions. Furthermore, we extended prior research by considering 104 

a broader set of achievement emotions (N = 10), differentiated by valence and activation. 105 

To our knowledge, no previous study has examined the interaction between control and 106 

value across such a wide range of emotions, including positive deactivating emotions such 107 

as relief and relaxation. 108 

1.1. The Control-Value Theory 109 

According to CVT (Pekrun, 2006, 2024, 2025; Pekrun et al., 2023) and in line with 110 

previous literature, emotions are multi-component phenomena which encompass 111 

affective, cognitive, subjective, physiological, and expressive-behavioural components, 112 

arising as individuals’ responses to something relevant for the self. For example, a student 113 

strongly motivated for her university choice and thinking that she has long waited for 114 

increasing knowledge about how people function, can approach the first book she has to 115 

study pleasantly (affective component), happy for understanding the contents (cognitive 116 

component), energised (physiological component), searching time for studying while 117 

neglecting leisure activities (motivational component), and smiling (expressive- 118 

behavioural component). At the same time, another student who feels anxiety when 119 

studying could open the same book nervously (affective component), worrying about 120 

failure at the exam (cognitive component), sweating (physiological component), trying to 121 

excogitate excuses for closing the book as soon as possible (motivational component), and 122 

transmitting his negative emotion through facial expressions and gestures (expressive- 123 

behavioural component). 124 

In both cases, the emotion can be thought of as an achievement emotion. Consistently 125 

with previous literature (Pekrun, 2006, 2024, 2025; Pekrun et al., 2023), we define 126 

achievement emotions as those emotions pertaining to learning activities or outcomes, 127 

differentiated for at least two underlying dimensions, namely valence and activation. 128 

While the first accounts for the pleasantness of the affective state, activation concerns 129 

physiological arousal. The combination of the two dimensions gives rise to four quadrants 130 

(as represented in Table 1) – positive activating emotions such as enjoyment, pride, and 131 

hope; positive deactivating emotions such as relief and relaxation; negative activating 132 

emotions such as anxiety, anger, and shame; and negative deactivating emotions such as 133 

hopelessness and boredom.  134 

Table 1. Four quadrants derived from the combination of achievement emotions differing in valence 135 

(positive and negative) and physiological arousal (activating and deactivating).  136 

 Activating Emotions Deactivating Emotions 

Positive Emotions Enjoyment; Pride; Hope Relief; Relaxation 

Negative Emotions Anxiety; Anger; Shame Hopelessness; Boredom 

 137 
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According to the CVT, we can resort to a third dimension for classifying emotion, i.e., 138 

object focus (Pekrun, 2006, 2024, 2025; Pekrun et al., 2023). Object type includes the 139 

reference to activities or outcomes (Pekrun et al., 2023): Emotions felt while studying are 140 

probably activity-focused, while those related to an exam are probably outcome-focused. 141 

Moreover, the object can be characterised by different temporal relations, i.e., present- 142 

focused (in this case, emotions are concurrent, as it is possible while studying), future- 143 

focused (being prospective), or past-focused (being retrospective). Asking students to 144 

report how they feel when studying could be a way to operationalise emotions as focused 145 

concurrently on a specific activity. However, while we could presume that all the 146 

emotions measured in this way have these characteristics, we cannot determine if pride, 147 

relief, and shame (typically retrospective emotions), or hope, anxiety, and hopelessness 148 

(typically prospective emotions) are referred to the studying activity (i.e., focusing on 149 

different sub-phases of it) or rather to situations preceding or following the activity itself.  150 

According to the CVT (Pekrun, 2006, 2024, 2025; Pekrun et al., 2023), achievement 151 

emotions can be described considering their intertwinement with a range of antecedents 152 

and outcomes. Control and value appraisals are the most relevant antecedents, impacting 153 

directly on achievement emotions. These antecedents, in turn, are affected by more distal 154 

factors relating to the individual (e.g., personality traits) and the situation (e.g., 155 

perceptions of the learning context, such as task clarity and difficulty, or teachers’ 156 

enthusiasm). Achievement emotions then impact performance through the mediation of 157 

cognitive, metacognitive, and motivational factors, such as strategy use, effort, and self- 158 

regulation (Pekrun et al., 2023). Notwithstanding some exceptions, data usually support 159 

that positive emotions are associated with better performance and vice versa for negative 160 

emotions; however, the findings about the role of positive deactivating emotions and 161 

negative activating emotions are sometimes inconsistent (Loderer et al., 2020; Pekrun, 162 

2006, 2024, 2025; Pekrun et al., 2023; Shao et al., 2020). All these relations are assumed to 163 

be reciprocal, with recursive links. Finally, a key CVT assumption is the domain- 164 

specificity of achievement emotions, which are organised differently across contexts 165 

(Pekrun, 2006, 2024). 166 

1.2. Control and Value 167 

As anticipated, the most relevant determinants of achievement emotions are control 168 

and value appraisals (Pekrun, 2006, 2024, 2025; Pekrun et al., 2023). Perceived control 169 

(henceforth control) refers to the appraisal of control concerning actions and outcomes. 170 

Feeling in control of one’s achievement is a source of positive emotions, activating (e.g., 171 

for enjoyment, pride, and hope) and in some cases deactivating (e.g., for relaxation, for 172 

example, but not for relief), also among university students. Typically, the effect is 173 

opposite for feeling a lack of control, which is generally associated with increased negative 174 

activating emotions, such as anxiety, anger, shame, and also deactivating emotions, such 175 

as hopelessness (Pekrun et al., 2023). For the negative deactivating emotion of boredom, 176 

however, CVT assumptions suggest that increases in it would be associated with both low 177 

and high control (Pekrun et al., 2023). Nevertheless, a curvilinear relation between 178 

boredom and control appears less likely among university students (Shao et al., 2020). The 179 

challenges posed by learning and attainment tasks should make it unlikely to feel bored 180 

due to excessive competence. As for the conceptual relations of control with similar 181 

constructs, we specify that self-efficacy is one facet of control (the other being causal 182 

attribution) and that academic self-concept underpins both self-efficacy and control 183 

(Pekrun, 2006).  184 

Task value (henceforth value) refers to the subjective perception of the relevance of a 185 

task. Following Eccles and Wigfield (2023), it can include the so-called intrinsic value (i.e., 186 

when the task triggers interest or curiosity) and forms of extrinsic value like attainment 187 



Behav. Sci. 2026, 15, x FOR PEER REVIEW 5 of 30 
 

value (i.e., when the task is relevant for self-defining issues, such as getting good grades) 188 

and utility value (i.e., when the task is important for short or long-term objectives such as 189 

for other modules or for a future job). Intrinsic value has been found to be positively 190 

related to positive activating emotions such as enjoyment and positive deactivating 191 

emotions such as relaxation, and negatively to negative activating emotions such as anger 192 

and negative deactivating emotions such as boredom for psychology university students 193 

(Pekrun et al., 2023).  194 

Therefore, the CVT indicates the beneficial or detrimental independent effects of 195 

control and value generally on positive activating and deactivating emotions, and on 196 

negative activating and deactivating emotions, respectively. Nevertheless, although CVT 197 

allows for the possibility that the two appraisals may combine their effects in 198 

multiplicative ways (Pekrun, 2006, 2024), empirical support for this interactive pattern is 199 

still mixed (e.g., Putwain et al., 2018, Shao et al., 2020, as described later). This perspective 200 

is in line with classical appraisal theories recognising the simultaneous presence and 201 

possible links of more than one appraisal (Arnold, 1960). For example, a student is 202 

assumed to get more angry or ashamed – for a variety of individual or contextual reasons, 203 

such as perceiving difficulties in understanding or assessing one’s own learning strategies 204 

as poor – while studying something which is deemed as personally relevant rather than 205 

something considered not important for the self; similarly, another could enjoy more 206 

while studying contents perceived as relevant for their future, compared to another 207 

student perceiving no utility in mastering them. To sum up, it has been suggested that all 208 

forms of value may amplify the impact of control on emotions. However, both appraisals 209 

should be necessary for generating emotion (Shao et al., 2020). In other terms, for positive 210 

activating and deactivating emotions, a higher control would increase their intensity, and 211 

the lack of control would increase negative activating and deactivating emotions (even if 212 

it could not always be the case for boredom), while value may moderate these relations – 213 

although this pattern has not been consistently observed across studies. 214 

Notwithstanding CVT assumptions about the nature of the relation between control 215 

and value, their interaction has rarely been tested in the literature (for exceptions see Bieg 216 

et al., 2013; Goetz et al., 2010; Lauermann et al., 2017; Putwain et al., 2018, 2021; Shao et 217 

al., 2020), and never with a repertoire of emotions corresponding to all four quadrants of 218 

the valence-activation taxonomy (neglecting positive deactivating emotions) and for a 219 

domain deemed as a core one for a university course. 220 

As exceptions, some studies examined this issue with secondary school students, but 221 

with a reduced number of emotions (Bieg et al., 2013; Lauermann et al., 2017; Putwain et 222 

al., 2018, 2021). Bieg et al. (2013) involved eighth and eleventh graders and measured 223 

control and value (operationalised as attainment value) with a single item, focusing on 224 

four subjects (mathematics, physics, German, and English) in lesson-related settings. They 225 

observed that state and trait pride, anxiety, and boredom were predicted by control, value, 226 

and their interaction, consistent with the CVT, with a positive interaction for pride and a 227 

negative interaction for anxiety and boredom. Lauermann et al. (2017) revealed that high 228 

intrinsic and utility value amplified the negative relation between control and worry for 229 

third, fourth, and sixth graders in mathematics and reading. Putwain et al. (2018, 2021) 230 

examined whether different intrinsic, attainment, and utility value had differential 231 

outcomes for mathematics in the lesson setting. Involving sixth graders longitudinally 232 

(Putwain et al., 2018), they found that the positive relation between control and enjoyment 233 

was amplified by attainment value, while the positive relation between control and 234 

boredom was reduced by intrinsic value. With fifth graders, Putwain et al. (2021) also 235 

found that control and intrinsic value interacted in predicting enjoyment, with a stronger 236 

positive relation between control and this emotion at high value. 237 
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Only two studies examined the interaction between control and value involving 238 

university students (Goetz et al., 2010; Shao et al., 2020). Goetz et al. (2010) investigated 239 

control and intrinsic value (through one item) about everyday situations for three 240 

emotions, namely enjoyment, pride, and contentment. In both achievement (studying, 241 

attending lessons) and non-achievement settings (watching television, having lunch), they 242 

revealed positive interactions for each emotion. Shao et al. (2020) involved university 243 

students, assessing a larger variety of emotions and using a composite measure of 244 

intrinsic, attainment, and utility value for the learning setting in a foreign language 245 

domain (English for Chinese students). They detected significant positive interactions 246 

between control and value for enjoyment, pride, and hope, and negative interactions for 247 

anxiety, anger, shame, hopelessness, and boredom. The relations between control and 248 

positive emotions and those between control and negative emotions were stronger when 249 

value was high. 250 

On the whole, the few studies examining the interaction between control and value 251 

only partially confirmed the CVT assumptions about their multiplicative effects: While 252 

higher control and value would increase positive emotions, and the lack of control and 253 

value would increase negative emotions, findings about the moderating role of value are 254 

still mixed. Moreover, to our knowledge no previous study focused, for subjects 255 

particularly relevant for students’ university courses, on the interaction between control 256 

and value in relation to a large number of positive and negative, activating and 257 

deactivating achievement emotions – and in particular no one focused on positive 258 

deactivating emotions with about the same sample of students in two consecutive years.  259 

1.3. Aims 260 

We included emotions from the four quadrants of Pekrun’s (2006, 2024, 2025) 261 

taxonomy (comprising also positive deactivating emotions, currently understudied, 262 

particularly in academic contexts), we examined broadly the same sample of university 263 

students in two consecutive years, and we operationalised domain-specificity of emotions 264 

focusing on the learning setting for two subjects deemed as major for the university 265 

course. The main aim was to investigate how control, value, and their interaction related 266 

to 10 achievement emotions, differentiated as positive activating (enjoyment, pride, and 267 

hope), positive deactivating (relief and relaxation), negative activating (anxiety, anger, 268 

and shame), and negative deactivating (hopelessness and boredom).  269 

We choose these emotions based on Kleine et al. (2005), including at least two 270 

emotions for each quadrant. They can also be distinguished according to their object focus: 271 

Enjoyment, relaxation, anger, and boredom as activity-focused emotions; hope, anxiety, 272 

and hopelessness as prospective outcome emotions; and pride, relief, and shame as 273 

retrospective outcome emotions (Pekrun et al., 2023). We considered the academic setting 274 

of study for two modules, GP and DEP. A module (referred to as a “course” in many 275 

university/higher education systems) is a discrete component of a degree program taught 276 

and assessed over one or two semesters. We formulated the following hypotheses. 277 

H1. Control and value will be positively associated with positive activating and 278 

deactivating emotions, and negatively associated with negative activating and 279 

deactivating emotions. 280 

H2. In line with the CVT framework, we examined whether value moderates the 281 

relation between control and achievement emotions. Given that previous findings on the 282 

interactive (multiplicative) role of control and value are mixed, this hypothesis is 283 

considered exploratory. Specifically: 284 

H2a. Value will strengthen the positive association between control and positive 285 

activating and deactivating emotions (i.e., the positive relation between control and these 286 

emotions will be stronger at higher levels of value). 287 
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H2b. Value will strengthen the negative association between control and negative 288 

activating and deactivating emotions (i.e., the negative relation between control and these 289 

emotions will be stronger at higher levels of value). 290 

As a supplementary analysis, we also examined whether students perceived the two 291 

modules as valuable activities through an open-ended question on the reasons for their 292 

module-related emotions (see Supplementary Materials, SM, Paragraph A). 293 

2. Materials and Methods 294 

2.1. Participants, Research Design, and Procedure 295 

2.1.1. Participants 296 

We asked students enrolled in a Bachelor’s degree course in Psychological Sciences 297 

in a North-Eastern Italian University (the number of students for each year is 225) to 298 

participate in a survey on two modules, in two consecutive years. The final sample 299 

included 166 students (Mage = 21.20; SD = 5.35; range: 18-52; 82% females) for GP during 300 

their first year and 126 students (Mage = 21.45; SD = 6.17; range: 18-53; 85% females) for 301 

DEP during their second year. As these were mandatory modules, 107 participants (Mage 302 

= 20.95; SD = 5.29; range: 18-52; 86% females) were the same for both. In other words, 65% 303 

of the students who completed the first survey also completed the second one, and 85% 304 

of the students who completed the second survey had also completed the first one. Most 305 

of the students were Italian (98% and 99%, respectively for each module). 306 

2.1.2. Research Design 307 

The present study adopted a partially overlapping design combining longitudinal 308 

and cross-sectional elements. Data were collected in two consecutive academic modules 309 

(GP and DEP) within the same Bachelor’s degree program. Therefore, participants were 310 

recruited from the same student population across two academic years. As a result, the 311 

samples from the two modules were only partially independent: A substantial proportion 312 

of students participated in both data collections, providing repeated measurements across 313 

time, while the remaining participants contributed data to only one module. 314 

No missing data were observed in the dataset, as all participants provided complete 315 

responses on the measures included in the analyses. Therefore, no data imputation 316 

procedures were required. Participant attrition was present across the two modules, with 317 

107 students completing both surveys and others participating in only one module. This 318 

resulted in a partially overlapping sample, as described above. 319 

2.1.3. Procedure 320 

We delivered two online surveys at the beginning of the first and second year. 321 

Students were invited by email, and those who provided their informed consent 322 

completed the questionnaires during the second and third week of lessons. Given that 323 

they had probably already attended a certain number of lessons and begun studying the 324 

modules’ contents, also reasoning about their related capacities and reactions, we 325 

presume they were able to reliably self-report their perceptions of the investigated 326 

constructs. This work is part of a longitudinal project approved by the Ethical Committee 327 

of the Department of Human Sciences of the University of Verona (protocol numbers 328 

56613, 61174 and 336565, dated 17/09/2014, 18/09/2015, and 30/11/2016).  329 

2.2. Measures 330 

2.2.1. Control and Value 331 

We assessed module-related control and value. We used four items for control (I can 332 

learn also the most difficult things about the GP/DEP module; I think I can do almost all the work 333 

about the GP/DEP module; I think I can understand also the most difficult things about the 334 

GP/DEP module; I know I can learn what is proposed in the GP/DEP module) and four for value 335 
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(intrinsic/unspecified value, It is important for me to learn the contents of the GP/DEP module; 336 

attainment value, It is important for me to get a good grade in the GP/DEP module; utility value, 337 

What I learn in the GP/DEP module is useful also for other modules, and In my opinion, what is 338 

proposed in the GP/DEP module is useful), adapted from other scales (Duncan & McKeachie, 339 

2005; Lichtenfeld et al., 2012; Midgley et al., 2000; Raccanello & De Bernardi, 2010). These 340 

items were developed with experts in the field (e.g., Stephanie Lichtenfeld), were already 341 

available in Italian, and were used in previous projects (e.g., the Achievement Emotions 342 

Questionnaire – Elementary School project, AEQ-ES, Raccanello et al., 2019; and the 343 

Emotional Prevention and Earthquake in elementary school project, Prevenzione Emotiva 344 

e Terremoti nella scuola primaria, PrEmT, Raccanello et al., 2023). Although they reflect 345 

different facets of value (i.e., intrinsic/unspecified, attainment, and utility), they were 346 

treated as indicators of a global value appraisal, comprising both intrinsic and extrinsic 347 

components (Pekrun, 2024). This choice is consistent with the study aims and the CVT 348 

framework (Pekrun, 2006, 2024, 2025; Pekrun et al., 2023), which conceptualises value as 349 

a broad antecedent of achievement emotions, particularly when examined in interaction 350 

with control. The items were domain-specific for each module and had to be rated on a 351 

seven-point scale (1 = Completely false for me and 7 = Completely true for me). As reported in 352 

Table 2, internal consistency was good for both control (α = .88/.91 and ω = .88/.92, 353 

respectively, for GP/DEP) and value (α = .72/.84 and ω = .76/.85). 354 

2.2.2. Achievement Emotions 355 

We measured achievement emotions by asking students to think about emotions they 356 

had felt while studying the contents of each module. Notwithstanding limitations, self- 357 

report instruments remain among the key ways to access people’s inner states (Pekrun & 358 

Bühner, 2014). We used the 30-item Achievement Emotions Adjective List (AEAL; 359 

Raccanello et al., 2022b), a relatively short scale compared to other questionnaires 360 

commonly used in this field (e.g., the Achievement Emotions Questionnaire, AEQ; Pekrun 361 

et al., 2011). This instrument is a scale measuring three positive activating (enjoyment, 362 

pride, and hope), two positive deactivating (relief and relaxation), three negative 363 

activating (anxiety, anger, and shame), and two negative deactivating emotions 364 

(hopelessness and boredom). It includes three adjectives for each emotion (e.g., happy, 365 

satisfied, hopeful, relieved, calm, nervous, furious, ashamed, demoralized, bored), to be rated on a 366 

seven-point scale (1 = Not at all and 7 = Very much), assessing how much each student felt 367 

the described state. The hypothesised structure comprising 10 latent factors 368 

(corresponding to the 10 achievement emotions, with three items each) was originally 369 

tested with a sample of 2874 Swiss 10th-to-13th graders by running a confirmatory factor 370 

analysis (CFA; Raccanello et al., 2022). The original model showed acceptable fit indexes, 371 

χ2(357) = 2949.28, p < .001, comparative fit index (CFI) = .924, Tucker-Lewis index (TLI) = 372 

.908, root-mean-square error of approximation (RMSEA) = .050, standardised root mean 373 

residual (SRMR) = .046, with positive and statistically significant factor loadings (ranging 374 

from .49 to .86). In this study, as reported in Table 2, the internal consistency for each 375 

emotion was good, for both GP (α/ω ranging from .76/.76 to .88/.89) and DEP (α/ω ranging 376 

from .77/.82 to .92/.93). 377 

2.3. Data Analysis 378 

We used IBM SPSS Statistics (Version 28) and Mplus (Version 8.10; Muthén & 379 

Muthén, 2017). As preliminary analyses, we tested the factorial structure of module- 380 

related control and value by conducting CFAs using maximum likelihood estimation with 381 

robust standard errors (MLR), separately for the modules of GP and DEP. Each CFA 382 

included one factor. The models are considered acceptable when the CFI and TLI are ≥ 383 

.90, and RMSEA and SRMR are ≤ .08 (Byrne, 1994; Fabrigar et al., 1999; Hu & Bentler, 1999; 384 

Kline, 2023; Marsh et al., 2005). To further investigate the factorial structure of the control 385 
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and value measures, we also used an exploratory structural equation modelling (ESEM) 386 

approach. ESEM is sometimes preferable to CFA due to the likelihood of modest cross- 387 

loadings of items to other non-target factors. If the model does not take into account these 388 

cross-loadings, the fit can decline, and biased parameters could potentially be estimated 389 

(Morin et al., 2013). For such reason, we tested an ESEM – using the MLR estimator and 390 

the target rotation – hypothesising a two-factor structure and considering together the 391 

four items measuring control and the four items measuring value, separately for the two 392 

modules.  393 

For achievement emotions, we verified the factorial structure of the AEAL separately 394 

for the two modules. However, considering the reduced sample sizes (i.e., 166 participants 395 

for GP and 126 for DEP), we could not test the same model described in the original article 396 

(comprising 10 latent factors; Raccanello et al., 2022) as the ratio between observations and 397 

free parameters would have been too far from the suggested ratio (1:5; Kline, 2023). 398 

Therefore, for each module, we tested two separate CFA models – one for positive and 399 

one for negative emotions – using the MLR estimator and hypothesising a five-factor 400 

structure for each model.  401 

We calculated descriptive statistics and intercorrelations using Pearson’s r (Tables 2 402 

and 3). According to West et al. (1995), normality assumptions are supported if skewness 403 

is lower than 2.00 and kurtosis lower than 7.00. For correlations (Table 3), we considered 404 

Cohen’s thresholds (Cohen, 1988; r < .10: very small; .10 ≤ r < .30: small; .30 ≤ r < .50: 405 

moderate; r ≥ .50: large). At an exploratory level, we examined whether the relations 406 

between control/value and each of the 10 emotions were linear and/or curvilinear, 407 

separately for each module (SM, Paragraph B).  408 

We then conducted 10 multiple regressions, separately for each module, with control 409 

and value as the predictors and each emotion as the outcome. We checked for control- 410 

value interactions for each regression using the SPSS PROCESS macro (Model 1; Hayes, 411 

2022). Control and value were mean-centred before the analysis to decrease potential 412 

multicollinearity effects (Aiken & West, 1991). In the case of significant interactions, we 413 

plotted simple slopes between control and the corresponding emotion at ±1 SD value (low 414 

level: -1 SD; high level: +1 SD; Cohen et al., 2003) and ran simple slope tests (Table 6). 415 

To assess the adequacy of the sample size, we conducted a sensitivity power analysis 416 

for the interaction term in a multiple regression model including three predictors (control, 417 

value, and their interaction). Assuming α = .05 and power = .80, the minimum detectable 418 

effect sizes were f² ≈ .049 for the GP sample (n = 166) and f² ≈ .065 for the DEP sample (n = 419 

126) – in multiple regression models, f² represents the effect size associated with the 420 

incremental variance explained by a predictor. This indicates that the study was 421 

sufficiently powered to detect small-to-moderate interaction effects, but may have been 422 

underpowered to detect smaller effects. 423 

3. Results 424 

3.1. Preliminary Analyses 425 

3.1.1. Control and Value 426 

As regards control, for GP the model had acceptable CFI and SRMR, but the TLI and 427 

RMSEA were respectively lower and higher than the preferable values, χ2(2) = 16.883, p < 428 

.001, CFI = .935, TLI = .805, RMSEA = .212, SRMR = .035. However, acknowledging that 429 

model fit indexes are not golden rules (e.g., Marsh et al., 2004), we further examined the 430 

data searching for evidence of model misspecification. The inter-item and item-total 431 

correlations were strong (respectively, ranging from .526 to .768 and from .652 to .816). 432 

The factor loadings were positive, high, and statistically significant (ranging from .67 to 433 

.92). The proportion of explained variance (R2) was high (ranging from .44 to .85). All this 434 
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considered, we found no evidence of model misspecification, leading us to conclude that 435 

the reduced sample size (n = 166) could be the reason for the two fit indexes (out of four) 436 

outside the thresholds. For DEP, the hypothesised single-factor model on control was 437 

confirmed, χ2(2) = 0.009, p = .995, CFI = 1.000, TLI = 1.000, RMSEA = .000, SRMR = .001, 438 

with positive and statistically significant factor loadings (ranging from .79 to .95). 439 

As for value, the hypothesised single-factor model was confirmed for both GP, χ2(2) 440 

= 0.149, p = .928, CFI = 1.000, TLI = 1.000, RMSEA < .001, SRMR = .006, and DEP, χ2(2) = 441 

0.557, p = .757, CFI = 1.000, TLI = 1.000, RMSEA = .000, SRMR = .008, with positive and 442 

statistically significant factor loadings (ranging from .37 to .85 and from .55 to .90, 443 

respectively for the two modules). 444 

Finally, the two-factor ESEM with the control and value as factors had good fit 445 

indexes, for both GP, χ2(13) = 26.574, p = .014, CFI = .954, TLI = .902, RMSEA = .079, SRMR 446 

= .028, and DEP, χ2(13) = 22.236, p = .052, CFI = .977, TLI = .951, RMSEA = .075, SRMR = 447 

.025, supporting the structural validity of the measures. Together with the CFA findings, 448 

these results support the use of a unidimensional representation of value in the present 449 

study, despite the conceptual heterogeneity of the items. 450 

3.1.2. Achievement Emotions 451 

For achievement emotions, the model fit indexes were acceptable for both GP 452 

(positive emotions: χ2(80) = 142.130, p < .001, CFI = .953, TLI = .939, RMSEA = .068, SRMR 453 

= .044; negative emotions: χ2(80) = 137.211, p < .001, CFI = .942, TLI = .924, RMSEA = .066, 454 

SRMR = .074) and DEP (positive emotions: χ2(80) = 144.350, p < .001, CFI = .922, TLI = .897, 455 

RMSEA = .080, SRMR = .057; negative emotions: χ2(80) = 138.926, p < .001, CFI = .931, TLI 456 

= .909, RMSEA = .076, SRMR = .067), with the only exception of TLI for positive emotions 457 

in the latter module, slightly lower than the threshold. All the factor loadings were 458 

positive and statistically significant (ranging from .62/.66 to .94/.93 in GP, and from .52/.68 459 

to .91/.94 in DEP, respectively for positive/negative emotions). 460 

3.1.3. Descriptive Statistics 461 

We reported descriptive statistics about all the variables in Table 2. We checked 462 

skewness (range: 0.12 to 2.23) and kurtosis (range: 0.03 to 6.13) for each variable; all the 463 

values were below 2.00 (except for anger for GP) and 7.00, respectively, confirming 464 

normality assumptions.  465 

Table 2. Descriptive statistics for study variables by module (General Psychology, before the slash, 466 

and Developmental and Educational Psychology, after the slash). 467 

 Range M SD Skewness Kurtosis Cronbach’s α McDonald’s ω 

Control 1-7/1-7 5.19/5.44 1.02/0.92 -0.13/-0.26 -0.67/-0.58 .88/.91 .88/.92 

Value 1-7/1-7 6.18/5.92 0.76/0.81 -1.04/-0.48 0.53/-0.49 .72/.84 .76/.85 

Enjoyment 1-7/1-7 4.53/4.16 1.30/1.18 -0.17/0.22 -0.61/-0.41 .88/.87 .89/.87 

Pride 1-7/1-7 4.73/4.50 1.35/1.12 -0.22/0.12 -0.36/-0.50 .86/.77 .88/.82 

Hope  1-7/1-7 4.89/4.88 1.18/1.12 -0.12/-0.08 -0.58/-0.29 .79/.85 .80/.85 

Relief  1-7/1-7 3.35/3.56 1.28/1.18 0.53/0.47 0.17/0.22 .86/.84 .86/.85 

Relaxation 1-7/1-7 3.89/4.04 1.32/1.21 0.13/0.15 -0.40/-0.27 .88/.84 .88/.85 

Anxiety 1-7/1-7 3.32/3.01 1.38/1.30 0.18/0.44 -0.41/-0.41 .80/.82 .81/.82 

Anger 1-7/1-7 1.67/1.84 0.90/1.12 2.23/1.47 6.13/1.41 .87/.92 .88/.93 

Shame 1-7/1-7 1.70/1.64 0.96/0.92 1.44/1.82 1.28/3.35 .85/.87 .86/.87 

Hopelessness 1-7/1-7 2.14/2.27 1.09/1.06 1.17/0.92 1.58/0.50 .86/.81 .86/.82 

Boredom 1-7/1-7 2.20/2.35 0.96/1.10 0.84/0.82 0.79/-0.03 .76/.82 .76/.82 
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We inserted correlations in Table 3. The correlation between control and value was 468 

positive and moderate for GP and positive and large for DEP; in both cases, it was in the 469 

same direction. For both modules, control correlated positively with positive emotions 470 

and negatively with negative emotions (except for anger and shame in GP). Value 471 

correlated positively with positive emotions (except relaxation for GP and relief for DEP), 472 

and negatively with negative emotions (except anxiety in GP).  473 

Table 3. Bivariate correlations for study variables (General Psychology, below the diagonal, and 474 

Developmental and Educational Psychology, above the diagonal) 475 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 

1. Control - .606*** .245** .350*** .429*** .217* .483*** -.375*** -.319*** -.308*** -.330*** -.251** 

2. Value .327*** - .322*** .346*** .251** .030 .190* -.273** -.408*** -.427*** -.354** -.325*** 

3. Enjoyment .459*** .349*** - .743*** .563*** .524*** .575*** -.208* .016 .038 -.071 -.151 

4. Pride .428*** .425*** .792*** - .554*** .527*** .457*** -.177* -.045 -.058 -.179* -.213* 

5. Hope  .462*** .384*** .683*** .697*** - .478*** .516*** -.185* -.154 -.104 -.205* -.180* 

6. Relief  .372*** .218** .685*** .672*** .618*** - .720*** -.284** .096 .173 -.073 -.086 

7. Relaxation .424*** .108 .626*** .459*** .565*** .664*** - -.522*** -.070 -.014 -.215* -.170 

8. Anxiety -.297*** -.048 -.225** -.191* .240** -.346*** -.523*** - .450*** .463*** .639*** .541*** 

9. Anger -.097 -.366*** -.290*** -.284*** -.282*** -.128 -.218** .366*** - .757*** .719*** .714*** 

10. Shame -.094 -.191* -.078 -.127 -.113 .001 -.088 .450*** .519*** - .695*** .610*** 

11. Hopelessness -.352*** -.327*** -.362*** -.441*** -.411*** -.376*** -.383*** .604*** .597*** .474*** - .668*** 

12. Boredom -.237** -.384*** -.426*** -.385*** -.316*** -.297*** -.255*** .427*** .591*** .396*** .654*** - 

Note. *p < .05. **p < .01. ***p < .001. 476 

3.2. Moderating Effects of Value in the Relation Between Control and Achievement Emotions 477 

We ran 10 multiple regressions, separately by modules. The results are inserted in 478 

Table 4 for the General Psychology module and Table 5 for the Developmental and 479 

Educational module. 480 

Table 4. Regression results for the General Psychology module, including main and interaction 481 

effects (final model), baseline models (without interaction), and model comparisons. 482 

 Control Value Control × 

Value 

Baseline Model Comparison Between  

Baseline and Final Model 

 b p b p b p R2 F(df) p ΔR2 ΔF(df) p 

Enjoyment 0.49 < .001 0.38 .002 -0.02 .878 .255 27.94(2,163) < .001 < .001 0.02(1,162) .878 

Pride 0.43 < .001 0.57 < .001 0.12 .241 .274 30.80(2,163) < .001 .006 1.38(1,162) .241 

Hope 0.44 < .001 0.40 < .001 0.13 .138 .274 30.77(2,163) < .001 .010 2.22(1,162) .138 

Relief 0.44 < .001 0.18 .149 0.19 .063 .149 14.25(2,163) < .001 .018 3.52(1,162) .063 

Relaxation 0.55 < .001 -0.06 .633 -0.15 .159 .181 17.98(2,163) < .001 .010 2.00(1,162) .159 

Anxiety -0.43 < .001 0.10 .497 -0.07 .562 .091 8.17(2,163) < .001 .002 0.34(1,162) .562 

Anger 0.01 .869 -0.45 < .001 -0.15 .045 .135 12.69(2,163) < .001 .021 4.08(1,162) .045 

Shame -0.05 .536 -0.23 .025 -0.17 .033 .038 3.18(2,163) .044 .027 4.62(1,162) .033 

Hopelessness -0.30 < .001 -0.34 .002 -0.12 .153 .174 17.18(2,163) < .001 .010 2.06(1,162) .153 

Boredom -0.12 .086 -0.43 < .001 -0.08 .322 .161 15.68(2,163) < .001 .005 0.99(1,162) .322 
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Note. Baseline models exclude the interaction term; final models include the interaction term. R² refers to explained variance. ΔR² 483 

and ΔF indicate the change in model fit after adding the interaction. Regression coefficients (b) and p-values are reported from the 484 

final models. 485 

Table 5. Regression results for the Developmental and Educational Psychology module, including 486 

main and interaction effects (final model), baseline models (without interaction), and model 487 

comparisons. 488 

 Control Value Control × 

Value 

Baseline Model Comparison Between  

Baseline and Final Model 

 b p b p b p R2 F(df) p ΔR2 ΔF(df) p 

Enjoyment 0.10 .468 0.51 .002 0.29 .024 .107 7.39(2,123) < .001 .037 5.25(1,122) .024 

Pride 0.27 .037 0.31 .040 0.06 .639 .151 10.93(2,123) < .001 .002 0.22(1,122) .639 

Hope  0.53 < .001 -0.01 .949 0.03 .835 .184 13.88(2,123) < .001 < .001 0.04(1,122) .835 

Relief  0.40 .005 -0.15 .365 0.23 .079 .063 4.15(2,123) .018 .024 3.13(1,122) .079 

Relaxation 0.76 < .001 -0.14 .341 0.28 .021 .250 20.48(2,123) < .001 .032 5.45(1,122) .021 

Anxiety -0.47 .002 -0.20 .246 -0.24 .084 .144 10.35(2,123) < .001 .021 3.04(1,122) .084 

Anger -0.14 .264 -0.39 .009 0.22 .061 .175 13.03(2,123) < .001 .023 3.57(1,122) .061 

Shame -0.08 .443 -0.40 .001 0.09 .376 .186 14.09(2,123) < .001 .005 0.64(1,122) .424 

Hopelessness -0.21 .082 -0.29 .048 0.09 .424 .147 10.56(2,123) < .001 .005 0.79(1,122) .376 

Boredom -0.10 .435 -0.41 .008 -0.11 .380 .110 7.63(2,123) < .001 .006 0.78(1,122) .380 

Note. Baseline models exclude the interaction term; final models include the interaction term. R² refers to explained variance. ΔR² 489 

and ΔF indicate the change in model fit after adding the interaction. Regression coefficients (b) and p-values are reported from the 490 

final models. 491 

 492 

3.2.1. Positive Activating Emotions 493 

Enjoyment was positively predicted by control for GP, and by value for both 494 

modules. For DEP, we also found a positive interaction between the two factors for 495 

enjoyment. Simple slope analyses (Table 6), conducted at ±1 SD of value, showed that the 496 

relation between control and enjoyment was positive at high levels of value but not 497 

significant at low levels. As illustrated in Figure 1, this pattern is reflected in a steeper 498 

positive slope for higher levels of value compared to lower levels. For each module, pride 499 

was positively and additively predicted by control and value. Hope was positively 500 

predicted by control for both modules, and by value for GP. 501 

Control, value, and their interaction accounted for 26% and 14% of the variance (for 502 

GP and DEP, respectively) for enjoyment; 28% and 15% for pride; and 28% and 18% for 503 

hope. 504 

Overall, these findings provide support for H1 with respect to positive activating 505 

emotions, as control and value showed the expected positive associations. Partial support 506 

was found for H2a, as the moderating role of value emerged for enjoyment in the DEP 507 

module, but not consistently across emotions and modules. 508 

3.2.2. Positive Deactivating Emotions 509 

Only control (and not value) positively predicted relief and relaxation for both 510 

modules. For relaxation about DEP, this effect was moderated by a positive interaction 511 

between control and value. Simple slope analyses (Table 6), conducted at ±1 SD of value, 512 

showed that the positive relation between control and relaxation was significant at both 513 
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low and high levels of value, but stronger at higher levels of value. Figure 1 visually 514 

represents this interaction, with steeper slopes at higher levels of value. 515 

The three predictors accounted for 17% and 9% of variance, respectively for GP and 516 

DEP, for relief; and 19% and 28%, for relaxation. 517 

Taken together, these results offer only partial support for H1 about positive 518 

deactivating emotions, as control – but not value – showed the expected positive 519 

associations. Evidence for H2a was limited, with a moderating effect of value observed 520 

only for relaxation in the DEP module. 521 

Figure 1. Interaction of control and value on anger and shame for General Psychology, and 522 

enjoyment and relaxation for Developmental and Educational Psychology. 523 

 524 

3.2.3. Negative Activating Emotions 525 

For both modules, control negatively predicted anxiety. For anger and shame, control 526 

was not a significant predictor, whereas value showed a consistent negative association 527 

across modules. For anger, the two factors negatively interacted for GP. Simple slope 528 

analyses (Table 6), conducted at ±1 SD of value, showed that the relation between control 529 

and anger was not significant at either low or high levels of value. As shown in Figure 1, 530 

the slopes are relatively flat across levels of value, consistent with the non-significant 531 

simple slope results. For shame, there was a negative interaction for GP. Simple slope 532 

analyses (Table 6), conducted at ±1 SD of value, showed that the relation between control 533 

and shame was positive and significant at both low and high levels of value. Figure 1 534 

reflects this pattern, showing positive slopes across value levels. 535 

For anxiety, the three predictors accounted for 9% and 17% of variance, respectively 536 

for GP and DEP; 16% and 20% for anger; 6% and 19% for shame.  537 
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In sum, the results provide partial support for H1 with reference to negative 538 

activating emotions, as some of the expected negative associations emerged. In contrast, 539 

H2b was not supported, as the interaction effects did not consistently follow the 540 

hypothesized pattern. 541 

3.2.4. Negative Deactivating Emotions 542 

Hopelessness was negatively predicted by control for GP, and by value for both 543 

modules. Boredom was negatively predicted by value for both modules. 544 

For hopelessness, the three predictors accounted for 19% and 15% of variance, 545 

respectively for GP and DEP; and 17% and 12%, for boredom.  546 

Collectively, these findings provide partial support for H1 regarding negative 547 

deactivating emotions, as some of the expected negative associations emerged. No 548 

support was found for H2b, as no significant interaction effects were observed. 549 

Table 6. Results of the simple slope test for the four significant control × value interactions, 550 

separately for high (+1 SD) and low levels (-1 SD) of value (results for high value are reported before 551 

the slash, and results for low value after the slash). 552 

Module Significant Control × Value Interaction b t p 

General Psychology  Anger -0.10/0.12 -1.10/1.46 0.272/0.146 

 Shame 0.52/0.35 4.19/3.01 < .001/.003 

Developmental and Educational Psychology Enjoyment 0.33/-0.14 1.98/-0.81 0.050/0.420 

 Relaxation 0.99/0.54 6.22/3.33 < .001/.001 

4. Discussion 553 

We focused on the role of control and value as antecedents of ten achievement 554 

emotions, examining their additive and multiplicative effects. We observed the same 555 

sample of university students one year apart, in relation to two mandatory psychological 556 

modules in their Bachelor’s degree course. Students rated these modules as relatively high 557 

in value (see Measures/Results), and value also emerged as a salient reason underlying 558 

their emotions (see SM, Paragraph A). Overall, the findings provided broad support for 559 

H1, although not uniformly across all emotions, whereas H2 received only partial and 560 

inconsistent support. More specifically, the additive effects of control and value were 561 

more robust than their interactive effects, which emerged only for a limited number of 562 

emotions and did not follow a uniform pattern across modules. 563 

4.1. Additive Effects of Control and Value (H1) 564 

Most of the results aligned with the CVT assumptions (Pekrun, 2006, 2024, 2025; 565 

Pekrun et al., 2023), with some exceptions. Control was related to achievement emotions, 566 

confirming H1. It positively predicted all positive activating emotions (enjoyment, pride, 567 

and hope) for each module (except enjoyment for DEP), consistently with findings about 568 

university students (Pekrun et al., 2023; Shao et al., 2020). A similar pattern emerged for 569 

the two positive deactivating emotions (relief and relaxation), positively predicted by 570 

control, for both modules. This result supports previous findings for relaxation – rarely 571 

investigated with university students – which was positively linked to perceived control, 572 

but not for relief, which was negatively related in previous work (Pekrun et al., 2023). To 573 

interpret this discrepancy, it is useful to consider the two-pathway model of relief 574 

proposed by Graham et al. (2023), distinguishing between relief arising from the 575 

avoidance of a negative outcome and relief following the end of a negative state. In the 576 

present study, focusing on the studying activity rather than on evaluative outcomes, relief 577 

may have primarily reflected the second pathway, that is, the reduction of a previously 578 

experienced negative state (e.g., anxiety due to anticipated difficulty or procrastination). 579 
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In such cases, higher perceived control may facilitate this reduction, leading to increased 580 

relief. Accordingly, the positive relation between control and relief observed here may 581 

reflect the predominance of this mechanism, whereas previous findings may have been 582 

more influenced by outcome-related forms of relief. Future research should explicitly 583 

distinguish between these forms to clarify their differential relations with control 584 

appraisals. 585 

Control was significantly and negatively related only to the anticipatory outcome- 586 

focused emotions of anxiety in both modules and hopelessness in GP. For all the other 587 

negative emotions, the relations with control were not significant although the coefficients 588 

were negative (except anger in GP, for which the regression coefficient was near zero and 589 

non-significant) – however, these effects should not be interpreted as statistically 590 

supported. Overall, these findings are consistent with literature about university students 591 

(Pekrun et al., 2023; Shao et al., 2020). In addition, the relation between boredom and 592 

control was linear, supporting previous speculations about the overchallenging nature of 593 

the university tasks (Shao et al., 2020). Moreover, for anger, shame, and boredom, the 594 

mean values were quite low. Our findings tentatively suggest that when negative activity 595 

emotions such as anger, shame, and boredom are relatively low, students’ perceptions of 596 

control may play a less salient role in predicting them. However, the present data do not 597 

allow us to determine whether these patterns reflect stable individual differences in 598 

emotional intensity or predominance. Future research could address this issue by 599 

adopting person-centered approaches or including trait-level measures to examine 600 

whether students differ in their general emotional profiles, and how these differences may 601 

influence the role of control and value appraisals. Nevertheless, keeping also in mind the 602 

relatively small sample size, our findings generally confirmed the key role of perception 603 

of control in relation to all positive activating and deactivating emotions, and only some 604 

negative activating and deactivating emotions, generally supporting H1.  605 

Also for value, the significant effects were in line with the CVT, confirming H1. Value 606 

positively predicted all positive activating emotions (except hope in DEP). However, it 607 

was not significantly related to positive deactivating emotions, although, in line with CVT, 608 

we expected value to be positively associated with these emotions, given their positive 609 

valence and their presumed link with the perceived relevance of the task. As for negative 610 

emotions, value negatively predicted all of them except anxiety. Our results are mostly 611 

consistent with previous ones, especially for activating positive emotions and negative 612 

activity-related emotions such as anger and boredom (Pekrun et al., 2023; Shao et al., 613 

2020), and suggest a clear pattern for positive deactivating emotions – as not related to 614 

value. Again, investigating students’ reasons underlying how they feel could help to 615 

understand if the apparent unrelatedness of relief and relaxation with value is due to 616 

issues concerning more specific causes salient for them, that could have masked the link 617 

between this appraisal and these emotions. Being relieved or relaxed about studying 618 

could be related to future outcomes – such as one’s evaluation about own learning, 619 

performance feedback, or exam grades – which however are probably not so relevant 620 

when approaching a new subject at the beginning of a new academic year, for which the 621 

formal assessment in Italy is scheduled at least three months later. The links between 622 

value and these two emotions could be stronger when measured in the proximity of the 623 

exam session. Moreover, it was not possible to determine whether these emotions, usually 624 

prospective, were focused on a temporal range included within the activity of studying 625 

or rather pertained to subsequent periods of time. As for anxiety, it could be related more 626 

to the value of failure rather than to the value types (i.e., intrinsic/unspecified, attainment, 627 

and utility value) that we investigated (Pekrun et al., 2023). Across the four categories of 628 

emotions considered (positive activating, positive deactivating, negative activating, and 629 

negative deactivating), the pattern of results varied, with stronger support for some 630 
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emotional domains than others. Taken together, these findings indicate that H1 was 631 

broadly supported, especially for control and positive activating emotions, whereas 632 

support was more partial for positive deactivating and negative emotions. 633 

4.2. Interactive Effects of Control and Value (H2) 634 

As regards the exploration of the potentially interactive relation between control and 635 

value, our findings showed that value moderated relations between control and some 636 

emotions. For GP, at the beginning of the first year, this was shown for two negative 637 

activating emotions (anger and shame). However, simple slope analyses indicated that 638 

the relation between control and anger was not significant at either low or high levels of 639 

value, whereas for shame the relation was positive and significant at both levels of value. 640 

Considering previous studies, similar interactions were revealed only by Shao et al. (2020) 641 

with university students in a different context, namely a compulsory comprehensive 642 

English module for the learning-setting. However, in that research the amplifying effect 643 

was stronger for low control, while in our case it was particularly relevant at high control. 644 

These differences could be related in part to some confounds due to the fact that for GP 645 

the students were at the beginning of their university course, and they had not received 646 

yet any grade as a feedback about their real competence. This could explain the absence 647 

of the same interaction during the second year, in which the two emotions were predicted 648 

only by value. In other terms, it could be that the two appraisals interact to determine the 649 

two activity emotions in the studying task (i.e., when confronting with the concepts and 650 

explanations about a subject, psychology, which many of them had not previously 651 

encountered at school) when appraisals about control are still not updated in line with 652 

real performance outcomes, while their role decreases after that students accumulate real- 653 

world feedbacks.  654 

For DEP, during the second year, a significant moderation emerged for enjoyment 655 

(consistently with Goetz et al., 2010; Putwain et al., 2018; Shao et al., 2020) and relaxation. 656 

For enjoyment, the relation between control and the emotion was positive at high levels 657 

of value, but not significant at low levels. For relaxation, the relation between control and 658 

the emotion was positive at both low and high levels of value, but stronger at higher levels 659 

of value. No previous study examined how control/value appraisals interacted for this 660 

emotion. This result is not completely coherent with the findings of the only study 661 

addressing the related positive deactivating emotion of contentment (Goetz et al., 2010), 662 

which is, however, outcome-focused.  663 

To sum up, when moderation effects were observed, the pattern varied across 664 

emotions and contexts, without a consistent direction. These results provided only partial 665 

support for H2, with limited evidence for H2a (i.e., for positive emotions) and no 666 

consistent support for H2b (i.e., for negative emotions). Overall, these findings suggest 667 

that the interaction between control and value may operate differently depending on the 668 

specific emotion and context, rather than following a uniform pattern. We could argue 669 

that, for enjoyment, anger, and shame, value has a key relevance when control is high, 670 

potentially playing a role in shaping the strength of the relation between control and 671 

emotions in some contexts. When arousal is low, it would seem that, whether control and 672 

value have joint effects, the protective role of value emerges for students feeling lack of 673 

control. Therefore, our findings indicate that the relation of control and value can be 674 

interactive, but the mechanisms underlying it could be different both for different 675 

emotions and for different contexts (in line with the domain-specificity assumptions of 676 

the CVT), also for the same individuals – indeed, most of the sample responding to the 677 

first survey was included in the sample responding to the second one. Therefore, our 678 

research should be considered as a preliminary step in the process of accumulating 679 

empirical evidence about the additive and/or interactive relation between control and 680 
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value appraisals in predicting achievement emotions, in line with the assumptions of the 681 

CVT and the few previous data on this issue (Bieg et al., 2013; Goetz et al., 2010; 682 

Lauermann et al., 2017; Putwain et al., 2018, 2021; Shao et al., 2020). 683 

Importantly, the majority of the tested interactions were not statistically significant. 684 

This pattern suggests that, in many cases, the additive effects of control and value may be 685 

sufficient to explain achievement emotions, without requiring a multiplicative relation 686 

between the two appraisals. From a theoretical perspective, this is consistent with CVT, 687 

which does not assume that interaction effects should systematically emerge for all 688 

emotions, but rather that their occurrence may depend on specific emotional processes 689 

and contextual conditions. In particular, multiplicative effects may be more likely when 690 

both appraisals are simultaneously salient and strongly engaged, whereas in other cases 691 

emotions may be adequately explained by the independent contributions of control and 692 

value. Accordingly, the present findings highlight that the role of value as a moderator 693 

appears limited and context-dependent, and that the absence of interaction effects for 694 

most emotions is itself an informative result that contributes to refining the theoretical 695 

understanding of control–value relations. 696 

It is worth noting that the proportion of explained variance varied across emotions 697 

and modules, ranging from relatively low to moderate levels. This variability likely 698 

reflects the complexity of achievement emotions, which are influenced by multiple factors 699 

beyond control and value appraisals. While the observed R² values are in line with 700 

previous research in educational psychology, they also indicate that additional variables 701 

may contribute to the prediction of emotions. For example, individual differences (e.g., 702 

personality traits, motivational orientations), contextual factors (e.g., teaching quality, 703 

task characteristics), and situational appraisals not captured by the present measures may 704 

play a relevant role. Furthermore, the relatively lower explained variance for some 705 

emotions (e.g., anxiety or shame for GP) may suggest that these emotions are more 706 

strongly influenced by factors such as fear of failure or social-evaluative concerns. 707 

Accordingly, future research should consider integrating additional predictors to better 708 

capture the complexity of achievement emotions. 709 

In addition, the interaction effects observed in the present study were generally small 710 

in magnitude, which is consistent with previous literature showing that moderation 711 

effects in non-experimental designs are often modest and difficult to detect (McClelland 712 

& Judd, 1993). Accordingly, the available sample size may have limited the statistical 713 

power to detect weaker interaction effects, potentially contributing to the inconsistency of 714 

findings across emotions and modules. This aspect should be considered when 715 

interpreting the results related to H2, which were exploratory in nature. 716 

Finally, given the relatively large number of interaction tests conducted (10 emotions 717 

× 2 modules), the possibility of Type I error cannot be excluded. Supplementary analyses 718 

applying a false discovery rate correction (Benjamini–Hochberg), reported in the SM 719 

(Paragraph C), further suggest that these interaction effects should be interpreted with 720 

caution. Future research should consider applying corrections for multiple comparisons 721 

and replicating these findings in larger samples. 722 

4.3. Applied Implications 723 

This study suffers from some limitations. On the whole, our results support the basic 724 

idea that changing both control and value perceptions could impact students’ 725 

achievement emotions and, in light of the links between achievement emotions and 726 

performance, also their learning outcomes. On the one hand, it could be worth 727 

implementing a series of activities and practices with students aiming at ameliorating 728 

their feelings of control over a task. Control can be promoted by giving students the 729 

possibility to reflect on their control over tasks, by reframing their attributional beliefs 730 
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(e.g., also through evidence-based interventions; see Hamm et al., 2014 for an example of 731 

an evidence-based attributional retraining treatment), or by providing them direct or 732 

indirect mastery experiences and supporting them through external positive feedback 733 

(Bandura, 2018) and teachers’ enthusiasm (Moè et al., 2021). Our data indicate that at the 734 

university level increases in perceived control could have, in turn, the effect of improving 735 

many of the positive emotions that can be felt while learning, and could also have 736 

beneficial effects in terms of diminishing anxiety, frequently associated to a low 737 

achievement (Pekrun et al., 2023). However, we acknowledge that self-efficacy and similar 738 

beliefs could have detrimental effects in case they are not realistic (Talsma et al., 2019). 739 

Therefore, it is worth working on students’ control appraisals, but with the awareness that 740 

in some cases it would be better not to foster an unrealistic view about one’s capacities. 741 

On the other hand, previous literature indicated, also through evidence-based 742 

procedures, that some programs influence not only students’ control but also the value 743 

that they attribute to a task (Eccles & Wigfield, 2023). This happens for example when the 744 

environment supports students’ needs respecting the rhythm of their learning, giving 745 

rationales underlying instructions and rules, proposing different options, favouring 746 

mastery experiences, and using an informative language (Reeve, 2009, 2016), also through 747 

the adoption of specific programmes (e.g., Cheon et al., 2018). Most of these programmes 748 

tried to improve utility value, to foster cascade effects in students’ motivation and 749 

performance (Harackiewicz & Priniski, 2018). While intervention programs aiming at 750 

improving the control and the value of studying could be useful in general for students 751 

with all levels of capacities, it is worth considering that they could be differentially 752 

efficacious for students perceiving themselves at different levels of competence. Indeed, 753 

some of the interactions that we detected suggest that intervention programmes could 754 

have differential effects for different emotions. Considering positive emotions, if we focus 755 

on enjoyment, such programmes could be particularly useful for those students 756 

perceiving themselves as very competent. If we consider relaxation, we could formulate 757 

opposite expectations, with particular relevance of such programs for students with low 758 

control. Again, our results about the moderation of control and value for anger and shame 759 

suggest that value may play a role in modulating emotional experiences for students’ 760 

well-being and performance, especially for those students who perceived themselves as 761 

particularly competent. Having in mind the possible negative effects of these two 762 

emotions for learning (Pekrun et al., 2023), in planning interventions to ameliorate 763 

students’ perception of value towards a subject, particular attention should be paid by 764 

taking into account their perceived competence. Nevertheless, given that our findings 765 

about interactions in part differed from previous research, we should be cautious before 766 

generalising them to other contexts.  767 

4.4. Limitations and Directions for Future Research 768 

This study suffers from some limitations. First, we initially proposed the survey to 769 

all the students enrolled in the first year of the Bachelor’s degree course in Psychological 770 

Sciences. We do not know the reasons underlying their decision to participate or not. The 771 

students accepting to participate could have been more motivated or engaged towards 772 

their studies, and so the sample may not be representative at the course level. Moreover, 773 

the total number of students enrolled each year in the degree course under investigation 774 

was 225; therefore, the size of our two samples was smaller than that number, but still 775 

relatively representative of the population (74% of the population for the first year and 776 

56% for the second year). In any case, the sample size was relatively modest, particularly 777 

with respect to detecting interaction effects in multiple regression analyses, which 778 

typically require larger samples (McClelland & Judd, 1993). This may have reduced 779 
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statistical power and contributed to the limited and inconsistent evidence for interaction 780 

effects. 781 

Second, the students were involved at the beginning of their academic year, so they 782 

could still have been in their initial stages in the development of their control and value 783 

perceptions about the subjects and the topics, especially for the first year; future research 784 

should gather measures at more time points to monitor this aspect. In addition, given that 785 

the selected modules were very relevant for students’ degree course, both control and 786 

value had relatively high scores. Future research could aim to involve larger and more 787 

representative samples, paying more attention to recruitment issues and balancing 788 

modules according to their relevance. Moreover, another limitation of the present study 789 

concerns the operationalization of value as a unidimensional construct. Although the 790 

items covered different facets (e.g., intrinsic, attainment, and utility value), they were 791 

aggregated into a single factor. Future research should disentangle these components to 792 

examine whether they differentially interact with control in predicting specific 793 

achievement emotions. 794 

Third, in the sample there was a prevalence of females. While in the future it would 795 

be worth exploring these issues with more balanced samples, this is a typical characteristic 796 

in the composition of the groups of students enrolled in Italian psychology university 797 

courses (Morana & Sagramora, 2019).  798 

Fourth, the dataset included both a cross-sectional component (independent 799 

observations from students participating in only one module) and a longitudinal 800 

component (repeated observations from the same individuals across modules). For the 801 

purposes of the present study, analyses were conducted separately for each module to 802 

examine the relations between control, value, and achievement emotions within each 803 

academic context. However, given the partial overlap between samples, the two datasets 804 

cannot be considered fully independent, and comparisons across modules should be 805 

interpreted with caution. In addition, the data concerning each module were correlational 806 

in nature. Future studies could examine the relations between individual antecedents of 807 

emotions and emotions considering more than one time point, e.g., at the beginning, 808 

middle, and end of a module, to disentangle reciprocal feedback loops as postulated by 809 

the CVT. In addition, we did not consider the relation of control and value appraisals and 810 

achievement emotions with achievement. In the future, it could be interesting to 811 

investigate how both appraisals and emotions are related to later performance, through a 812 

longitudinal design.  813 

Fifth, we based on self-report instruments, and mainly on close questions, which are 814 

still among the most relevant ways to get insight into people’s inner world (Pekrun & 815 

Bühner, 2014). These data could be triangulated by both coding responses to open 816 

questions about students’ emotions and adding physiological or observational measures. 817 

Coding responses to open questions could also shed light on students’ range of reasons 818 

for feeling specific emotions in specific time periods and settings. Moreover, while our 819 

instructions solicited the students to report the achievement emotions that they felt while 820 

studying – which were probably concurrent, activity-focused emotions – we could not 821 

exclude that they also referred to temporal frames different from the present. For example, 822 

this could have happened for emotions typically focused retrospectively on the past, like 823 

relief, or prospectively on the future, like anxiety. Future research could add questions to 824 

investigate explicitly on which object type and temporal relation the measured emotions 825 

are focused.  826 

Sixth, another limitation concerns the proportion of explained variance. Although 827 

control and value significantly predicted several emotions, the overall amount of variance 828 

explained was relatively modest for some outcomes. This suggests that other relevant 829 



Behav. Sci. 2026, 15, x FOR PEER REVIEW 20 of 30 
 

predictors, not included in the present study, may contribute to students’ emotional 830 

experiences. 831 

Finally, most of the studies investigating the interaction between control and value 832 

focused on the learning setting. Future research could investigate if the same effects 833 

generalise to other settings, such as exams. Given that some achievement emotions result 834 

as more salient in evaluative versus non-evaluative settings (Raccanello et al., 2013), in 835 

line with CVT assumptions about their changing rates according to individual 836 

dispositions (Frenzel et al., 2007a; Pelch, 2018) or cultural contexts (Frenzel et al., 2007b), 837 

it could be worth testing the universality of the interaction between different appraisals 838 

and emotions (Pekrun, 2006, 2024). 839 

5. Conclusions 840 

This study provides evidence that control and value appraisals are relevant for 841 

predicting a broad range of positive and negative, activating and deactivating 842 

achievement emotions within the specific context of university students’ studying 843 

activities in two psychological modules. Moreover, it offers partial support for the role of 844 

value as a moderator, as interaction effects emerged only for some emotions. Taken 845 

together, the findings suggest that the additive effects of control and value are relatively 846 

robust, whereas their interactive effects appear more context-dependent and less stable 847 

across emotional outcomes. In this sense, the study contributes to refining the 848 

assumptions of CVT by highlighting the need to further investigate when and for which 849 

emotions multiplicative effects are more likely to emerge. 850 

From an applied perspective, the results indicate that interventions aimed at 851 

enhancing students’ perceptions of control and value may foster more adaptive emotional 852 

experiences, although their effectiveness may vary depending on the specific emotional 853 

processes involved. Notwithstanding the study’s limitations, these findings extend the 854 

investigation of CVT assumptions and underscore the importance of future research 855 

examining a wider range of emotions and contexts, as well as employing larger samples 856 

and more robust designs to clarify the role of control–value interactions. 857 
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A. Paragraph A. Exploration of Students’ Reasons for Their Module- 1035 

Related Emotions 1036 

A.1. Aim 1037 

As a preliminary, we checked whether the students perceived the two modules (i.e., 1038 

General Psychology, GP, and Developmental and Educational Psychology, DEP) as 1039 

valuable activities, through an open question investigating the reasons for their module- 1040 

related emotions. In this case, our aim was to further explore students’ representation of 1041 

value for the two modules, investigating whether value emerged as a salient reason 1042 

underlying their module-related emotions. We expected the students to frequently 1043 

mention value (in terms of intrinsic, attainment, and/or utility value) as one of the reasons 1044 

underlying the emotions that they felt in relation to the two modules on which we focused. 1045 

Mentioning this construct could have been an indicator of the salience of value in their 1046 

representation of each module (Putwain et al., 2018), confirming the relevance of the two 1047 

modules under investigation for the involved students. 1048 

A.2. Method 1049 

A.2.1. Participants and Procedure 1050 

See the description in the manuscript. 1051 

A.1.2. Measures 1052 

We asked the students to respond to an open question (adapted from Raccanello et 1053 

al., 2018) about their module-related emotions and underlying reasons (i.e., How do you 1054 

feel when you study for the GP/DEP module? Why?). Salience of module-related value was 1055 

operationalised by coding the responses for the reference to at least one value type: 1056 

intrinsic value (e.g., Eagerness to discover […] it is really such a wide subject that you feel 1057 

immersed in a world bigger than you. As being in the middle of New York without having visited 1058 

it yet / I feel curious because I learn new things, respectively for the two modules), attainment 1059 

value (e.g., I’m afraid not being up to the exam / I feel worried about achieving my best), or utility 1060 

value (e.g., These are modules and knowledge necessary for the future I imagine / I think that [the 1061 

contents] are very useful for my future job). For each participant, the score was 0 if there was 1062 

no mention of any kind of value; the score was 1 if they mentioned at least one value type. 1063 

A first judge coded all the responses; a second judge coded 30% of the responses. Inter- 1064 

rater reliability was very good, given that the percentage agreement between the two 1065 

judges for the two modules was, respectively, 100% and 97%. Discrepancies were solved 1066 

through discussion between the judges. 1067 

A.3. Results 1068 
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We examined students’ responses about the reasons for their emotions, as gathered 1069 

using the open questions. We calculated the percentage of responses referring to each 1070 

module’s value (unspecified, attainment, and utility value).  1071 

For GP, we found that most of the students (87%) spontaneously reported value as 1072 

one of the reasons for their emotions. Again, one year later, for DEP, most of the students 1073 

(82%) cited value as one of the reasons for how they felt about the module in question. 1074 

Therefore, these data suggested that the students recognized personal value as a salient 1075 

antecedent of their module-related emotions. 1076 

A.4. Discussion 1077 

Preliminarily, we used open questions to gather information about the salience of 1078 

value as one of the reasons underlying how they felt in relation to the two modules. The 1079 

exam of their responses highlighted that value – in its different nuances, i.e., in terms of 1080 

intrinsic, attainment, or utility value – is a dimension salient as one determinant of 1081 

emotions within students’ representations of both modules (Putwain et al., 2018).  1082 

These qualitative data indicate that value is salient in students’ representations of 1083 

both modules, highlighting its role as an antecedent of their emotions. Importantly, they 1084 

speak to the salience of value rather than its level, as the spontaneous mention of value 1085 

does not in itself imply high evaluations. The level of value is instead supported by the 1086 

quantitative ratings, which showed relatively high mean scores for both GP and DEP. 1087 

Taken together, these findings provide complementary evidence, with qualitative data 1088 

capturing the prominence of value in students’ meaning-making and quantitative data 1089 

indicating relatively high value ratings. 1090 

B. Paragraph B. Exploratory Curve Estimation 1091 

At an exploratory level, we examined whether relations between control or value and 1092 

each of the 10 achievement emotions were linear or curvilinear (i.e., quadratic), separately 1093 

for the two modules (see Table 1SM and Table 2SM). About control (Table 1SM), there 1094 

was a significant linear relation in all the cases except for control and anger, and for control 1095 

and shame for GP. About value (Table 2SM), there was a significant linear relation in all 1096 

the cases except, for GP, for value and relaxation, and for value and anxiety, and, for DEP, 1097 

for value and relief. The results also showed, for GP, a significant quadratic relation 1098 

between control and pride, and between value and relaxation, and for DEP a significant 1099 

quadratic relation between value and enjoyment, anger, and shame.  1100 

The regression analyses revealed a significant positive interaction only between 1101 

control and value in predicting enjoyment, for the module of DEP. Therefore, we ran again 1102 

the curve estimation analysis for enjoyment. We tested the linear and quadratic relation 1103 

between value and enjoyment, differentiating the groups of students with low (-1 SD; n = 1104 

22), mean (0 SD; n = 84), and high (+1 SD; n = 30) control (see Figure 1SMa, 1SMb, and 1105 

1SMc, respectively). The linear relation was significant at mean (b = 0.53, p = .002) but not 1106 

at low (b = -0.33, p = .259) or high (b = 1.25, p = .088) levels of control. As regards the 1107 

curvilinear relation, it was significant only for participants with low (b = 0.80, p = .016) 1108 

levels of control, but not for those with mean (b = 0.11, p = .630) or high (b = -1.10, p = .508) 1109 

levels. 1110 

 1111 

 1112 

Table 1SM. Curve estimation of the linear and quadratic relations between control and achievement 1113 

emotions, separately by module (values about General Psychology are reported before the slash, 1114 

and values about Developmental and Educational Psychology after the slash). 1115 
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 Linear Quadratic 

 b p b p 

Enjoyment 0.58/0.31 < .001/.006 -0.11/0.05 .151/.609 

Pride 0.56/0.43 < .001/< .001 -0.16/-0.04 .040/.663 

Hope  0.53/0.52 < .001/< .001 -0.09/-0.16 .205/.087 

Relief  0.47/0.28 < .001/.015 0.03/-0.05 .711/.652 

Relaxation 0.55/0.64 < .001/< .001 -0.02/0.05 .813/.606 

Anxiety -0.40/-0.53 < .001/< .001 -0.16/-0.14 .079/.220 

Anger -0.09/-0.39 .215/< .001 0.01/0.04 .924/.703 

Shame -0.09/-0.31 .229/< .001 -0.06/-0.09 .332/.290 

Hopelessness -0.37/-0.38 < .001/< .001 0.01/-0.03 .899/.759 

Boredom -0.22/-0.30 .002/.005 -0.08/0.01 .178/.942 

Table 2SM. Curve estimation of the linear and quadratic relations between value and achievement 1116 

emotions, separately by module (values about General Psychology are reported before the slash, 1117 

and values about Developmental and Educational Psychology after the slash). 1118 

 Linear Quadratic 

 b p b p 

Enjoyment 0.59/0.47 < .001/< .001 0.13/0.40 .364/.003 

Pride 0.75/0.48 < .001/< .001 -0.12/0.19 .392/.137 

Hope  0.59/0.35 < .001/.005 0.13/0.07 .280/.600 

Relief  0.37/0.04 .005/.738 -0.14/0.21 .337/.159 

Relaxation 0.19/0.29 .165/.034 0.29/0.16 .049/.278 

Anxiety -0.09/-0.44 .535/.002 -0.01/-0.04 .980/.809 

Anger -0.43/-0.57 < .001/< .001 0.06/0.36 .549/.003 

Shame -0.24/-0.49 .014/< .001 0.04/0.20 .743/.048 

Hopelessness -0.47/-0.46 < .001/< .001 0.22/0.10 .056/.410 

Boredom -0.48/-0.44 < .001/< .001 0.06/-0.02 .558/.896 

 1119 

 1120 

 1121 

 1122 

 1123 

 1124 

 1125 

 1126 

Figure 1SM. Scatter plots of the linear and quadratic relations between value and enjoyment for the 1127 

module of Developmental and Educational Psychology, separately for (a) low (-1 SD), (b) mean (0 1128 

SD), and (c) high (+1 SD) control. 1129 
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Figure 1SMa 1130 

 1131 

Figure 1SMb 1132 

 1133 

 1134 

 1135 

 1136 

 1137 

Figure 1SMc 1138 
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 1139 

C. Paragraph C. Correction for Multiple Comparisons of Interaction 1140 

Effects 1141 

To account for the issue of multiple comparisons, a false discovery rate (FDR) 1142 

correction was applied to the interaction effects using the Benjamini–Hochberg procedure, 1143 

separately for each module (m = 10 tests per module). Adjusted p-values are reported in 1144 

Table 3SM for GP and Table 4SM for DEP. After correction, none of the interaction effects 1145 

remained statistically significant at α = .05. 1146 

Table 3SM. Benjamini–Hochberg (BH) correction for the interaction effects for General Psychology. 1147 

 Interaction b Uncorrected p BH adjusted p Significant after BH 

Enjoyment -0.02 .878 .878 No 

Pride 0.12 .241 .344 No 

Hope 0.13 .138 .265 No 

Relief 0.19 .063 .210 No 

Relaxation -0.15 .159 .265 No 

Anxiety -0.07 .562 .624 No 

Anger -0.15 .045 .210 No 

Shame -0.17 .033 .210 No 

Hopelessness -0.12 .153 .265 No 

Boredom -0.08 .322 .403 No 

Note. Benjamini–Hochberg correction was applied separately within each module across the 10 interaction tests. Regression 1148 

coefficients (b) are reported from the final models. BH-adjusted p-values reflect false discovery rate control at α = .05. 1149 

 1150 

 1151 

 1152 

Table 4SM. Benjamini–Hochberg (BH) correction for the interaction effects for Developmental and 1153 

Educational Psychology. 1154 
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 Interaction b Uncorrected p BH adjusted p Significant after BH 

Enjoyment 0.29 .024 .120 No 

Pride 0.06 .639 .710 No 

Hope 0.03 .835 .835 No 

Relief 0.23 .079 .168 No 

Relaxation 0.28 .021 .120 No 

Anxiety -0.24 .084 .168 No 

Anger 0.22 .061 .168 No 

Shame 0.09 .376 .530 No 

Hopelessness 0.09 .424 .530 No 

Boredom -0.11 .380 .530 No 

Note. Benjamini–Hochberg correction was applied separately within each module across the 10 interaction tests. Regression 1155 

coefficients (b) are reported from the final models. BH-adjusted p-values reflect false discovery rate control at α = .05. 1156 
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