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Abstract 

University faculty experience many emotions that have implications for their research success; however, 

previous studies on research-related emotions in faculty have consistently employed self-report 

measures with limited validity, reliability, and scope. The current study aimed to validate the Research 

Emotions Questionnaire (REQ) among STEM faculty, examine potential differences in emotions by 

demographic and job-related factors, and test a hypothesized model of emotions as predictors of faculty 

research success based on Pekrun’s (2006) control-value theory (CVT). An online survey was completed 

by 611 STEM faculty from 10 research-intensive US universities, with the data showing the REQ to be 

valid and reliable. Women reported more anxiety and disappointment, underrepresented minorities 

reported more anxiety, and full professors reported more enjoyment and pride, as well as less anxiety 

and disappointment, compared to junior colleagues. Structural equation modeling results showed 

perceived control and value appraisals significantly predicted research emotions and, in turn, self-

reported research success. Negative binomial regressions revealed enjoyment, boredom, 

disappointment, and frustration as significant predictors of bibliometric counts of publications and 

citations. The REQ is an improved tool for understanding faculty research emotions, with implications 

for developing targeted emotional regulation programs to enhance faculty well-being, success, and job 

satisfaction, particularly for underrepresented groups. 

Keywords: emotion, faculty, control, value, research 
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Examining the Origins and Outcomes of Research-related Emotions in Faculty: 

Developing the Research Emotions Questionnaire (REQ) 

Workers in Science, Technology, Engineering, and Mathematics (STEM) utilize a wide range of 

educational credentials to sustain the research enterprise in the US and other countries, drive 

innovation in critical and emerging technologies, and support nations’ competitiveness in the global 

economy (NSB NSF, 2024). Studies examining the predictors of research productivity in university faculty 

members have primarily focused on institutional characteristics (type, size, departmental climate, 

funding, laboratory size), demographics (gender, age, dependents), and job characteristics (discipline, 

workload, student supervision; Brew et al., 2016; Valdivieso et al., 2022). Recent studies have revealed 

that university faculty members experience many unique emotions that have powerful implications for 

their research success (DeLuca & Maddox, 2016; Stupnisky et al., 2016, 2019a, 2019b). Research is a 

domain where faculty emotions run exceptionally high because producing scholarly products is often 

tied to professional advancement such as tenure and promotion (Kowai-Bell et al., 2012; Watts & 

Robertson, 2011), the work requires long-term passion and perseverance (i.e., grit; Jaeger et al., 2022), 

and research is frequently criticized such as during peer review (Fitzgerald, 2018). Paradoxically, 

researchers are also socialized to suppress emotions to maintain scientific objectivity (Stupnisky et al., 

2016), thereby impeding emotion assessment and long-term well-being outcomes (Salimzadeh et al., 

2021). Indeed, qualitative studies have found faculty to report a range of frequently occurring emotions 

regarding their research that significantly affect their subsequent success (Dickson-Swift et al., 2009; 

Stupnisky et al., 2016). 

Considerable recent higher education research examined how faculty experiences affect their 

success (McNaughtan et al., 2021; Sabagh et al., 2021) as well as the role of emotions and mental health 

experienced by students in higher education (Durand et al., 2024; Pekrun & Stephens, 2010; Raposa et 

al., 2024). However, the role of emotions in faculty success has been less studied (Eagan & Garvey, 2015; 
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Gardner, 2022; Neumann & Finaly-Neumann, 1990). Rigorous multi-item emotion scales have been 

developed for students in elementary school (Lichtenfeld et al., 2012) and post-secondary contexts 

(Pekrun et al., 2011, 2023), as well as schoolteachers (Frenzel et al., 2016). In contrast, emotion 

measures and studies specific to faculty research are less common and have critical validity, reliability, 

and generalizability limitations. The purpose of this study was, therefore, to examine the reliability and 

validity of multi-item scales measuring seven research-related emotions among faculty members. 

Robust measures would allow more rigorous empirical tests of conceptual and theoretical models to 

understand the motivation and performance of faculty in research domains, as well as examine 

potential differences in their emotions and success based on demographic variables and job-related 

characteristics.  

Emotions in Faculty Members 

 Emotions are a response to important events or situations that are comprised of multiple 

components: affective experiences of subjective feelings, cognitive mental processing of information, 

physiological body reactions, and motivation to engage in behavior or act (Scherer & Moors, 2019). For 

example, before applying for a research grant, a faculty member may experience anxiety that is 

comprised of nervous, uneasy feelings (affective); worry about possible rejection (cognitive); sweaty 

hands, increased heart rate, fidgeting (physiological); and impulses to avoid submitting the grant 

(motivation). Such discrete (i.e., specific) emotions have also been grouped based on whether they are 

positive or negative (valence: pleasant or unpleasant) and whether they increase or decrease 

physiological arousal (activation: arousing or deactivating). They can be further classified by what they 

focus on, such as future, present, or past activities in teaching versus research (Pekrun et al., 2023). For 

example, research-related enjoyment in faculty is typically a positive, activating emotion experienced 

during research activities (such as data collection); alternatively, research-related disappointment is a 

negative, deactivating emotion that arises after specific research events (like manuscript rejection). 
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How social-environmental factors and behavioral outcomes are linked to various discrete 

emotions in achievement settings is effectively outlined in Pekrun’s (2006, 2024) Control-Value Theory 

of Emotions (CVT). According to this framework, individuals’ appraisals of control (causal influence over 

actions and outcomes) and value (importance and usefulness of actions and outcomes) within a given 

achievement situation lead to the emotions they experience and, subsequently, their motivation and 

performance. For instance, when analyzing research data, faculty who perceive themselves as 

competent and consider the project important are more likely to experience positive, activating 

emotions such as enjoyment, which, in turn, should improve performance through increased focus and 

engagement. Alternatively, faculty with low perceived competence are more likely to experience 

frustration, and faculty who deem the analyses to be of limited value may feel boredom, with both 

emotions likely resulting in lower performance and engagement.   

 Faculty members’ emotions concerning their research. Qualitative studies identifying which 

emotions faculty experience when conducting research have yielded a range of results. For example, 

Stupnisky et al. (2016) conducted focus groups with 18 pre-tenured faculty and asked them to identify 

factors that affect their success. Faculty spontaneously named 18 different emotions. A follow-up survey 

of 79 faculty revealed that enjoyment, pride, and boredom were most common regarding teaching, 

whereas feelings of anxiety, guilt, and helplessness were most prominent for research activities. 

Interviews by Stupnisky and colleagues (2019b) with 11 faculty yielded 46 discrete emotions related to 

teaching and research, with the most frequently mentioned emotions including enjoyment, frustration, 

excitement, happiness, and anxiety. Autoethnographic research similarly highlights the role of emotions 

in faculty research. For example, DeLuca and Maddox (2016) described experiencing guilt and anxiety 

when conducting qualitative ethnographies due to their position of privilege (see also Beare & Stenberg, 

2020; Dickson-Swift et al., 2009; Emerald & Carpenter, 2015). Although qualitative research highlights 

the crucial role of emotions for faculty during research, these findings may be influenced by 
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interpersonal dynamics, possibly leading to an underreporting of socially undesirable emotions like guilt, 

shame, and relief when the interviewer is present (Stupnisky et al., 2019b). 

 Following the wide range of discrete emotions experienced by faculty detected using qualitative 

methods, researchers strived to test the generalizability of the findings by assessing the frequency of 

emotions quantitatively. To measure such varied emotions in surveys while avoiding survey fatigue, 

many past studies examined emotions with single-item measures (e.g., “Please indicate how frequently 

you have experienced the following EMOTIONS regarding your TEACHING/RESEARCH this academic 

year: Enjoyment, anxiety, boredom, etc.”; Stupnisky et al., 2019b; see also Kords-Freudinger, 2017). 

Stupnisky et al. (2019b) measured 22 discrete emotions among 102 pre-tenured faculty using single-

item measures, finding enjoyment, happiness, pride, satisfaction, and relaxation to be commonly 

reported regarding teaching, whereas more frustration, anxiety, worry, fear, envy, shame, loneliness, 

and hopelessness were reported with respect to research. These emotions were correlated in the 

expected directions with success (i.e., positive correlations for positive emotions and negative 

correlations for negative emotions). However, the validity and generalizability of these relations is 

questionable due to the inability to establish reliability and structural scale validity for single-item 

emotion measures. Although previous analyses found significant relations after collapsing measures to 

form internally reliable scales (Stupnisky et al., 2019b), these variables necessarily reflected more basic 

dimensions (e.g., positive/negative valence) and provided limited information concerning how specific 

discrete emotions relate to success for faculty in the research domain.  

 Limitations of existing research on faculty emotions. The primary limitation of most prior 

studies examining faculty research emotions is that they utilized single-item measures that may have 

low validity (AERA, APA, NCME, 2014). For instance, one faculty member may have a very different view 

of what the single word “anxiety” means compared to another faculty member. Simply put, single items 

provide limited information as to how faculty members more fully experience specific emotions of 
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interest (i.e., content-related validity). Alternatively, multi-item measures have superior validity by 

collecting different data points regarding the target construct, which is particularly important for 

assessing the theoretically proposed components of faculty members’ emotional experiences, including 

affective, cognitive, physiological, and motivational aspects (Pekrun, 2006).  

A second disadvantage of single-item measures is their questionable reliability (Blair et al., 2014; 

Warner, 2013). According to classical test theory, item responses reflect both true score variance and 

random measurement error, and it is by aggregating multiple indicators of a single construct that 

random error can be gauged and potentially accounted for. The use of single items to measure 

psychological constructs, such as emotions, is typically discouraged due to their inability to be assessed 

for internal reliability. Instead, multi-item measures allow for tests of reliability in terms of internal 

consistency, such as Cronbach’s alpha or McDonald’s omega, which typically produce greater scale 

variability and consistently yield data that is more normally distributed.  

As noted, some prior studies of faculty emotions have combined single items of discrete 

emotions into summative variables measuring basic dimensions of positive or negative affect (Kords-

Freudinger, 2017; Stupnisky et al., 2019b) or assessed general emotion constructs such as mood (Kowai-

Bell et al., 2012) or emotional exhaustion (Navarro et al., 2010). However, such approaches also lack 

validity when attempting to assess specific discrete emotions due to collapsing across single-item 

measures to create simplified variables. To address the limitations of prior research on faculty emotions 

due to single-item measures or suboptimal composite measures, the current study adapted an existing 

multi-item measure of emotions designed for students (Pekrun et al., 2011) to improve the validity and 

reliability of faculty emotion measures. 

Recent work by Stupnisky et al. (2019a) initiated the use of multi-item scales to study discrete 

emotions experienced by faculty regarding their research activities. Findings based on a sample of 312 

North American assistant professors showed that multi-item measures of faculty enjoyment, anxiety, 
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and boredom (four items each) concerning their research demonstrated good reliability as well as 

convergent and discriminant validity. Furthermore, a structural equation model highlighted faculty 

perceptions of both control and value pertaining to their research as important antecedents of their 

research-related emotions. Bibliometric indictors of research success were positively predicted by 

research enjoyment and negatively predicted by research anxiety. However, the study was limited in 

that faculty were recruited via social media, thus potentially excluding faculty members who avoid social 

media use. Furthermore, only a limited range of three emotions were assessed.  

Recent studies have also examined the relationships between faculty emotions and self-

reported research performance measures (Stupnisky et al., 2016; 2019b). Although findings show strong 

positive correlations between self-report and objective success outcomes (Hall et al., 2006; Ruthig et al., 

2007), such measures may be inaccurate due to memory errors and/or social desirability bias. 

Researchers and bibliometricians generally agree that publications in peer-reviewed scientific journals 

remain a reliable indicator of research productivity (Hardré et al., 2011; Javitz et al., 2010; Walker & 

Fenton, 2013), particularly in STEM disciplines. However, it is often argued that measures of faculty 

research productivity should also include indicators of research impact, such as article citation counts 

(Moed, 2005). Accordingly, the current study built upon prior research by complementing multi-item 

self-report measures of research success in faculty members with bibliometric Web of Science data on 

publications and citation counts.  

Demographic differences in faculty emotions. Pekrun’s (2006, 2024) control-value theory posits 

that the general functional mechanisms of human emotions are universal, whereas emotions' contents, 

frequency, and intensity differ by culture, gender, and individuals. To date, many studies have examined 

how demographic and job characteristics affect research experiences and performance, but not many 

studies have examined individual differences in faculty research emotions.  
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Regarding gender, it is well documented that fewer women are employed as faculty in STEM 

fields than men (NCES, 2023). Research by Mardani et al. (2023) with 651 US STEM faculty at research 

institutions found that 86.6% of women reported experiencing gender discrimination from a superior or 

colleague, with 80.7% indicating being excluded from opportunities based on their gender. Sugimoto 

and colleagues (2013) further showed that women produce fewer scholarly publications than their male 

peers and that their work is less cited regardless of authorship order, countries, collaborative practices, 

and discipline. Beaudry and Larivière (2016) similarly discovered that women faculty receive less funding 

for research than their male colleagues, and Meho (2022) found that women faculty represent only 14% 

of the world’s highly cited researchers, reflecting a persistent gender gap. Hunter and Leahey (2010) also 

demonstrated that women faculty are more likely to experience a decline in research productivity and 

visibility after having a child. Overall, research shows that numerous factors, from personal choices to 

institutional barriers, limit the participation and success of women faculty in STEM fields (Ceci & 

Williams, 2010). Despite these well-documented gender differences in research experiences and 

productivity, findings show no gender differences in research-related emotions for faculty members 

(Stupnisky et al., 2016).  

Underrepresented minority (URM) individuals are those whose representation is smaller than in 

the general population, typically based on race and/or ethnicity. Among university faculty, URMs are 

particularly rare, and therefore visible, in STEM fields (NSF NCSES, 2020). Results from empirical studies 

reveal that URM faculty are more likely to experience bias, discrimination, and stress that impact 

multiple aspects of their work, including their research performance (O’Meara et al., 2020; Stolzenberg 

et al., 2019; Stupnisky et al., 2015). Indeed, a study by Mardani et al. (2023) with non-white URM STEM 

faculty found 77.6% to have been discriminated against by superiors or colleagues based on their race or 

ethnicity, with 66.7% reporting being left out of opportunities. Workplace discrimination faced by URM 

faculty has also been suggested to further manifest in depression, isolation, and lessened relatedness to 
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colleagues (Zambrana et al., 2017; 2021), all of which are reasonably expected to impact their emotions 

while conducting research. Accordingly, O’Meara et al. (2020) found that URM faculty reported 

spending more time on teaching, mentoring, and advising activities at the expense of their research 

endeavors.  

Also critical to examining the development of faculty research emotions and productivity are job 

characteristics such as rank and career age. Junior faculty consistently score lower on scholarly 

productivity than associate or full professors (Eagan et al., 2014). For example, Beare and Stenberg 

(2020) interviewed 10 faculty members in rhetoric and composition at research-intensive institutions 

and revealed that career stage or rank significantly influenced their emotions regarding publishing. 

Interestingly, Stupnisky et al. (2016) found that first-year faculty members felt significantly less 

helplessness and guilt than more senior faculty regarding their research, contrary to some expectations 

that junior faculty would experience more detrimental emotions due to their lesser experience. Overall, 

many potential differences in research-related emotions and perceptions (e.g., control, value) among 

faculty may exist based on personal background variables and job characteristics that have important 

implications for their research performance. However, to date, few of these group comparisons have 

been conducted, likely due to the limited availability of robust self-report measures.   

The Current Study 

Given the pivotal role of faculty research in generating new knowledge to advance society (NSB 

NSF, 2024), it is essential to explore how faculty emotions influence their research success. In the 

current study, we examined the reliability and factorial validity of newly developed multi-item scales 

measuring faculty members’ discrete emotions concerning their research activities. We further explored 

faculty differences in research-related emotions based on gender, URM status, and rank. Finally, in line 

with the Control-Value Theory (Pekrun, 2006, 2024), we investigated relations between research-related 

emotions and proposed antecedents of perceived control and value among university faculty, and 
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additionally evaluated both self-report and objective indicators of research success as critical outcome 

variables.  

Methods 

Procedure and Participants 

In Spring 2021, 611 STEM faculty members (Granovskiy, 2018; Hasanah, 2020; NSB, 2015) 

completed an online survey approved by the Institutional Review Board from the first author’s 

institution.1 The number of institutions recruited was based on estimates of the number of STEM faculty 

members in the institutions, survey participation rate, statistical power, and the availability of 

participant incentives.  In exchange for their participation, faculty were offered entry into drawings for 

gift cards and a summary of the study results. Faculty participants were recruited from 10 US Doctoral 

Universities (R2 Higher Research Activity Carnegie Classification) located throughout the US. In the US, 

R2 institutions have historically experienced an “upward drift” (i.e., striving for higher Carnegie 

Classification to gain prestige; Aldersley, 1995), typically resulting in imbalanced faculty workloads 

marked by high research demands (Greene et al., 2008; O’Connor et al., 2011). As such, emotions 

pertaining to research activities were expected to particularly salient among these faculty. Participants 

were 56.8% male, predominantly white (80.5%) and non-Hispanic (92.6%), had an average age of 47.9 

years (SD = 11.4), employed at various ranks (34.1% full, 25.6% associate, 30.3% assistant, 10.0% other, 

including research professors, postdocs, etc.), and had average contractually expected efforts or 

workloads of 36.3% teaching, 40.1% research, and 12.5% service (other = 7.9%; see Table 1 for full 

sample profile). 

Measures 

Emotions. The Research Emotions Questionnaire (REQ) contains seven multi-item scales 

assessing discrete, research-related emotions previously established as commonly experienced by 

faculty members: enjoyment, pride, relief, anxiety, frustration, boredom, and disappointment (Stupnisky 
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et al., 2019b; Appendix A). The measured emotions captured the dimensions of both valence 

(positive/negative) and activation (activating/deactivating), thereby expanding on the three research-

related emotions previously assessed in faculty members by Stupnisky et al. (2019a). The emotion scales 

each contained four items, and each item uniquely measured one component of the multi-component 

processes of emotions proposed in Pekrun’s (2005) control-value theory (affective, cognitive, 

physiological, motivational).  

Control and value. Four items from Stupnisky et al. (2019a; adapted from Perry et al., 2001) 

measured faculty participants’ perceived control concerning their research activities (e.g., “I have a great 

deal of control over my performance”; 1 = Strongly disagree, 5 = Strongly agree). Adapted from 

Stupnisky et al. (2019b), faculty members’ perceived value of research was assessed with four items 

reflecting the facets of positive task value proposed by Eccles (2005; intrinsic, attainment, utility, cost, 

e.g., “It is important to me that I do well in my research”; 1 = Strongly disagree, 5 = Strongly agree).  

Research success. Faculty reported their perceived success over the last three academic years in 

three areas: conducting research activities (e.g., literature reviews, study design, data collection, 

analysis, writing, etc.), publishing research, and securing external grant funding for research. In each of 

the three areas, faculty compared their perceived success to four criteria: “Your own standards,” “Your 

department’s standards for tenure and promotion,” “Colleagues in your department,” and “Colleagues 

in your field(s)” (1 = Well below average, 3 = Average, 5 = Well above average; Stupnisky et al., 2023).  

Faculty bibliometric indicators of research publications and citations over the three years prior 

to the completion of the survey were collected from the Web of Science. Participants were matched 

with the publications indexed in the Web of Science based on their family name and first name, with 

each publication portfolio manually curated to remove papers authored by homonyms. Confirmation of 

publications was performed by contrasting with participants’ CVs available online and other heuristics, 

such as the institutional affiliation indicated on the paper and the consistency between the discipline of 
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the publication and participants’ departmental affiliation. The coverage of bibliometric databases varies 

by country and discipline (Mongeon & Paul-Hus, 2016); however, for U.S. authors, the coverage of the 

Web of Science database is extensive due to primarily indexing papers published in English. For the 

publication count and citation variables, outliers were identified as those scores falling outside 97.5% of 

all scores and were trimmed (specifically, we removed the data of 11 faculty with 25+ publications and 

12 with 233+ citations). 

Covariates. As covariates in the analysis, we included faculty career age (“How many years have 

you been working as a faculty member at your current [at another] institutions?”, summed to get total 

age) and research effort percentage on contract (“As stated in your contract for the current academic 

year, please specify your expenditure of time using percentages into the categories below: Teaching, 

Research, Service, Other”). Job satisfaction was measured with a 10-item scale from the National 

Science Foundation’s 2003 Survey of Doctorate Recipients, which asked, “How satisfied are you with the 

following aspects of your job over the last year?” with items referring to aspects such as “Salary” and 

“Intellectual Challenge” (1 = Very dissatisfied, 5 = Very satisfied; M = 3.63, SD = 0.64, Cronbach’s α = .86). 

Cohen et al.’s (1983) perceived stress scale measured thoughts and concerns participants had since they 

began their current position. The scale consisted of seven items, such as “How often have you felt 

nervous and ‘stressed’?” (1 = Never, 5 = Very often; M = 3.04, SD = 0.80, Cronbach’s α = .89). 

Rationale for Analysis 

 Descriptive statistics and reliability analyses were conducted for all study variables to examine if 

the data sufficiently met statistical assumptions, such as normality and internal scale consistency. The 

items of the emotion, control, value, success, job satisfaction, and stress scales were then averaged into 

sum scores representing their respective constructs. Group differences in emotions based on 

demographics and job characteristics were assessed with t-tests (gender, URM) and ANOVAs (rank). We 

calculated correlations to examine bivariate relationships among all study variables.  



14 
 

To estimate measurement models and structural models, we used structural equation modeling 

(SEM; Rousseel, 2012) with the R latent variable analysis (lavaan) package. SEM was chosen for these 

analyses because it incorporates latent variables that robustly reflect theoretical constructs and account 

for measurement error, and models complex relationships among variables that are tested using a 

confirmatory approach (i.e., pre-specified hypothesizes) based on overall model fit to the data (Hair et 

al., 2009). First, a confirmatory factor analysis (CFA) was conducted to test the relations between the 

observed/measured variables and the latent/unmeasured variables (Marsh et al., 1999). This 

measurement model included latent variables for control, value, all seven emotions, and perceived 

success. Second, once the measurement model was found to have a suitable fit and sufficient loadings, 

we used it to estimate structural models.  

The structural models tested predictive hypotheses that faculty’s perceived control and value 

would predict their emotions, which, in turn, would predict their perceived self-reported research 

success. Bootstrapping was used to test mediation, that is, the indirect effects of control and value on 

success via each emotion, as well as their total effects (control and value did not directly predict success 

in these models). The structural model also included covariates predicting research success, specifically 

career age (years since PhD), contract time spent on research, job satisfaction, and stress. Job 

satisfaction and stress were each calculated as averaged item scores to reduce model complexity. The 

criteria used to assess model fit included the standardized root mean square error (SRMR < .05 indicates 

a well-fitting model, Byrne, 2010; < .08, Hu & Bentler, 1999; < .10, Kline, 2005), the comparative fit index 

(CFI > .95 indicates a well-fitting model, < .90 requires respecification; Bentler, 1990; Hu & Bentler, 

1999), and the root mean square error of approximation (RMSEA < .08 indicates an acceptable-fitting 

model, Browne & Cudeck, 1992; < .10 MacCallum et al., 1996).  

As number of publications and citations represents count data, such variables are often 

positively skewed, yielding a Poisson distribution (i.e., most values are relatively low, few are high, and 
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the variance may be larger than the mean). Typical linear regression and structural equation models 

assume a normal distribution of the outcome variable (e.g., self-reported research success on a Likert 

scale). Thus, applying linear regression methods to count data can lead to biased parameter estimates 

(Beaujean & Grant, 2016). Whereas analytical strategies such as dichotomizing responses or nonlinear 

transformations (e.g., square root) are often adopted to make the variable more closely approximate to 

normal, such approaches have significant limitations (Dawson & Weiss, 2012). In contrast, as negative 

binomial regression models assume a non-normal distribution and link predictor variables to the 

outcome via a natural log transformation, this analytical approach was used in the present study to 

assess the bibliometric indicators of research productivity. This method is better suited to account for 

distributions showing an overdispersion of scores (i.e., when the variance is larger than the mean). 

Results 

Preliminary Analyses 

Descriptive statistics on individual self-report survey items found no significant departures from 

normality (skewness +1.0 to +2.3 = moderately nonnormal, +2.3 = severely non-normal; Lei & Lomax, 

2005; kurtosis > + 7.0 = non-normal; Byrne, 2010). The bibliometric data was non-normal, as expected, 

and thus was analyzed using negative binomial regressions. Tests of reliability showed that each of the 

multi-item scales demonstrated internal consistency based on Cronbach’s alpha (.78 to .92) and 

McDonald’s omega (.76 to .85). We averaged items to form summative variables for the respective 

scales and reconfirmed normal distributions (Table 2), with the summative variables subsequently 

assessed in the correlational and group difference analyses.  

Emotion Mean Levels and Group Differences 

The violin plot in Figure 1 illustrates that faculty reported the highest levels of pride and 

enjoyment regarding their research (positive, activating), followed by relief (positive, deactivating). 

Anxiety was the most frequently reported negative emotion, followed by frustration (both activating), 
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whereas disappointment and boredom were the least reported emotions for research (negative, 

deactivating).  

Group difference tests (Table 3) showed that women reported more anxiety and 

disappointment regarding their research activities compared to men. Faculty who self-reported as an 

underrepresented minority (URM based on gender, race, and/or ethnicity) conveyed more anxiety 

concerning their research than those who did not identify as URM. Finally, full professors reported the 

most enjoyment and pride, as well as the least anxiety and disappointment, compared to associate and 

assistant professors.  

Correlations 

Correlations among study variables revealed significant relationships supporting the validity of 

the emotion scales and the control-value theory. Emotion intercorrelations (Table 4) were as expected, 

with positive and negative emotions relating according to valence. Evidence of external validity included 

positive emotions positively relating and negative emotions negatively relating to perceived control and 

value (Table 5). All the emotions correlated significantly with the self-rated research success measure 

(ranging from r = .21 for relief to r = -.42 for disappointment), reinforcing the importance of emotions to 

faculty members’ perceived research performance. Also, modest correlations were observed between 

the emotions and the bibliometric number of faculty publications and citations, with the relatively low 

magnitude of relations likely due to the non-normal distribution of the bibliometric variables. 

Measurement Models 

A CFA with all seven emotion scales loading onto their respective, emotion-specific latent 

variables supported the scales’ structural validity based on an acceptable goodness of fit (Table 6). 

Convergent validity of the scales (i.e., that the items suitably shared common variance) was supported 

as many of the items loaded strongly onto their respective latent variables (above .70) with the average 

variance extracted (AVE; average of item R2) for latent variables being above or approaching .50 (except 
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for anxiety and disappointment that were .48; Hair et al., 2009). Support for discriminant validity (i.e., 

that each emotion latent construct is significantly unique from the others) was provided by results 

showing the average AVEs between pairs of latent emotion constructs to be greater than the square of 

the correlation between those constructs (all except frustration-disappointment: Avg. AVE = .53 < R2 = 

.59; Hair et al., 2009). Finally, a competing model was analyzed in which all positive emotion items 

loaded onto one latent variable, and all negative emotions onto a separate latent variable. The 

positive/negative emotion model had a worse fit than the seven-emotion model, thus providing further 

support for the model that conceptualized discrete emotions. 

Structural Models 

Seven structural equation models were analyzed to test the relations of perceived control and 

value with each discrete emotion and, in turn, self-reported research success (Figure 2). Each model 

assessed had sufficient fit to the data and showed each discrete emotion to predict research success 

significantly. Positive emotions positively predicted success, whereas negative emotions negatively 

predicted success. It is important to note that these relations were observed over and above the effects 

of career age, research time, job satisfaction, and stress covariates. Disappointment was the strongest 

predictor of research success among the emotions assessed, followed by pride. The models also 

supported Pekrun’s (2006, 2024) theory as perceived control and positive value appraisals positively 

predicted positive emotions and negatively predicted negative emotions. Furthermore, 10 of 14 indirect 

effects on perceived success were statistically significant. More specifically, the relationship between 

perceived value and research success was significantly mediated by enjoyment and boredom, whereas 

the path from perceived control to research success was mediated by relief and anxiety.  

Predicting Bibliometric Success Outcomes 

Table 7 reports the results of the hierarchical negative binomial regressions, which evaluated 

mean-centered predictors predicting faculty publication and citation counts. In Step 1, we included 
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faculty appraisals of research-related control and value as predictors, as well as all covariates (career 

age, research effort % on contract, job satisfaction, stress). In Step 2, we added the emotions 

individually as predictors in seven separate regression models. Goodness of fit was assessed with the 

Akaike information criterion (AIC) for which smaller values typically indicate a better model. All the AIC 

values of the negative binomial regressions that included emotions (Step 2) were smaller than the 

values for the models without emotions (Step 1), suggesting that emotions are important to 

understanding faculty production of publications and citations. 

For the analyses predicting number of publications, the Step 1 results showed research value, 

career age, research effort on contract, and to a lesser extent job satisfaction to be significant predictors 

(perceived control and stress were not significant predictors). On average, these variables predicted that 

faculty would produce 5.55 publications every 3 years. In Step 2, enjoyment was the strongest predictor 

among the positive emotions. A one-standard deviation increase in enjoyment (0.71, or a little more 

than half a response increase on a 5-point Likert scale) predicted a 21.13% increase in publications 

produced over 3 years, which translates to 7.21 total publications on average (i.e., almost two 

publications more than with average enjoyment). The inclusion of enjoyment also resulted in value 

becoming non-significant, suggesting that enjoyment mediated the effect of value on faculty 

publications. Boredom was the strongest predictor among the negative emotions, with a one-standard 

deviation increase (0.69) predicting a 15.84% decrease in publications over 3 years, yielding 4.21 total 

publications on average. Value also decreased in strength with the inclusion of boredom, suggesting a 

mediational effect. Relief (7.37%), disappointment (-10.34%), and frustration (-9.37%) were also 

significantly related to publication count, albeit to a lesser extent.  

For the analyses predicting citations, in Step 1 the results showed research value, career age, 

research effort on contract, and stress to be significant predictors of citations (perceived control and job 

satisfaction were not significant predictors). These variables collectively predicted that faculty would, on 
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average, obtain 24.48 citations every 3 years. In Step 2, when the emotions were added individually, 

enjoyment was again the strongest predictor with a one-standard deviation increase (0.71) predicting a 

23.74% increase in citations over 3 years, or 32.82 total citations on average. The inclusion of enjoyment 

again resulted in value becoming non-significant, suggesting that enjoyment mediates the effect of 

value on faculty citations. Turning to negative emotions, boredom was again the strongest predictor, 

with a one-standard deviation increase (0.69) predicting a 29.66% decrease in citations over 3 years, 

yielding 14.15 total citations on average. The inclusion of boredom also resulted in the value effect 

decreasing in strength, suggesting mediation. Disappointment (-23.29%), and frustration (-19.86%) were 

also significantly related to citation counts. Overall, the detrimental relation of negative emotions to 

faculty citations on citation counts was notably stronger than the positive relations of positive emotions. 

Discussion 

The current study aimed to validate the Research Emotions Questionnaire (REQ) among US 

STEM faculty, examine emotion differences in demographic and job characteristics, and test a 

hypothesized model of emotions as key predictors of faculty research success based on Pekrun’s (2006, 

2024) control-value theory. The predictive analyses included both structural equation models of self-

reported faculty research success and negative binominal regression models including bibliometric 

measures of faculty publications and citations.  

Central to the purpose of the current study, findings showed the emotion scales to be reliable 

and valid. The new multi-item scales modified from the Achievement Emotions Questionnaire (AEQ; 

Pekrun et al., 2011, 2023) and expanded from Stupnisky et al. (2019a) demonstrated superior construct 

and content validity as compared to single-item measures of discrete emotions used in past studies with 

faculty (e.g., Stupnisky et al., 2016, 2019b). CFA results confirmed internal reliability and convergent s 

validity of the items, suggesting that the items were strongly related to each other while assessing the 

multiple dimensions of each emotion. The emotion scales also showed divergent validity, indicating they 
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were unique despite being significantly intercorrelated. Furthermore, results revealed the measures to 

have good criterion-related validity as emotions showed logical inter-correlations (i.e., positive with 

positive, negative with negative emotions) and expected associations with success. Overall, findings 

suggest that the REQ is an improved tool, one that is more accurate and nuanced, for researchers and 

administrators to examine the emotions experienced by faculty in relation to their research activities. 

Understanding how specific emotions relate to faculty research success could inform emotional 

regulation programs or workshops. For example, interventions could be designed to help faculty or 

students manage negative research emotions like frustration and anxiety, while promoting positive 

emotions such as enjoyment or pride, which are linked to greater success. 

The data analyses unveiled several group differences in research emotions that were expected 

given the literature on the demographic and job characteristics of faculty. Women reported more 

anxiety and disappointment regarding their research compared to men, which was understandable 

given that women have been found to be underemployed as STEM faculty (NCES, 2023), produce fewer 

scholarly products that are less cited (Sugimoto et al. 2013), be awarded less funding (Beaudry & 

Lariviere, 2016), and be less likely to be highly cited researchers (Meho, 2022). Similarly, faculty who 

self-identified as an underrepresented minority reported more anxiety pertaining to their research than 

those who did not identify as URM, a finding likely related to more frequent experiences of bias, 

discrimination, and stress in the academic workplace (O’Meara et al., 2020; Stolzenberg et al., 2019 

Zambrana et al., 2017, 2021). Finally, full professors reported the most enjoyment and pride, as well as 

the least anxiety and disappointment, compared to their associate and assistant professor colleagues. 

This set of findings aligns with past studies documenting the challenges experienced by new faculty 

(Beare & Stenberg, 2020; Eagen et al., 2014). The practical implications of these findings suggest that 

higher education institutions need to consider the emotional well-being of their faculty, particularly 

women, underrepresented minorities, and early-career scholars. By providing targeted support, 
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addressing systemic biases, and fostering inclusive, supportive environments, academic institutions can 

reduce anxiety and disappointment while enhancing job satisfaction, productivity, and career success 

for faculty across different demographic and professional groups. Future studies may also examine if the 

structures and policies of colleges and universities contribute to the observed differences in the 

emotions of women and URM faculty relative to others. 

Study findings further supported the application of Pekrun’s (2006, 2024) control-value theory 

to understand how perceptions of control and value correspond with emotions in the context of faculty 

research (Stupnisky et al., 2016, 2019a, 2019b). The results supported the hypothesis that faculty 

positive emotions relate to increased and negative emotions to decreased research success. The analysis 

of bibliometric research outputs was also a significant contribution beyond studies that relied on self-

report measures of success, which are more susceptible to response bias (Stupnisky et al., 2016, 2019b). 

An unexpected finding was that several emotions were predicted only by a single appraisal (SEMs: value 

paths to enjoyment and boredom, control paths to relief and anxiety; negative binomial regression 

models: value paths to enjoyment and boredom). This set of results suggests that value and control 

appraisals may have differential effects on research emotions, which has implications for diagnosis and 

appraisal-focused interventions. For example, if a faculty member is experiencing high research anxiety, 

faculty development administrators might best be encouraged to focus on improving perceived control, 

whereas if faculty report research to be boring, the focus should likely instead be on highlighting the 

personal value attached to their research-related activities and outcomes. Recently, shifts in the political 

climate—particularly in the United States—have led to an emotional impact faculty. Federal research 

grants are increasingly being scrutinized or reduced, particularly those studying diversity, equity, and 

inclusion (DEI). These changes can diminish faculty members’ sense of control and the perceived value 

of their research, leading to reduced enjoyment and heightened feelings of disappointment, frustration, 

and anxiety, ultimately reducing productivity. 
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The current study improves upon past studies by recruiting a larger, more diverse sample of 

faculty from various STEM disciplines, evaluating robust outcome variables, and controlling for critical 

research-related covariates. However, there are multiple limitations to consider prior to generalizing the 

study findings, as well as potentially fruitful areas for future research. First, the sample is specific to 

STEM faculty at R2 institutions. Future studies may seek to examine a broader population of faculty 

from other institution types, such as R1 (highest research activity) and R3 (moderate research activity) 

universities. Disciplinary differences in faculty emotions could also be examined, such as within the 

sciences comparing hard sciences versus social sciences, but also compared to the humanities. Second, 

future studies are encouraged to evaluate faculty perceptions and emotions regarding more specific 

components and activities of research, such as the emotions experienced by faculty during grant writing, 

data collection, data analysis, writing results for publication, and the interpersonal dynamics in a 

research team or when presenting at conferences. The impact of faculty research emotions on job 

satisfaction, student mentorship, tenure and promotion, and retention could also be explored. Third, 

other strategies for measuring emotions should still be considered. For example, a study on German 

academics by Thies and Kordts-Freudinger (2019) used an experience sampling method to evaluate 

momentary (state) teaching-related emotions and appraisals five times daily for two weeks, yielding 

results that also supported the control-value theory. Whereas that study employed single-item 

measures, expanding such research to include more reliable multi-item scales and also to consider 

research, as highlighted in the present study, could help to understand the real-time antecedents of 

faculty emotions better when engaged in both research and teaching.  

In summary, the present study findings provide clear empirical support for the utility of the 

Research Emotions Questionnaire to assist researchers in better evaluating faculty emotions in terms of 

how they predict research success and are impacted by cognitive appraisals of control and value 

pertaining to their research. The findings offer valuable insights adding to recent higher education 
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research, particularly studies exploring how faculty experiences influence their success (McNaughtan et 

al., 2021; Sabagh et al., 2021), as well as the pivotal role of emotions and mental health in academic 

settings (Durand et al., 2024; Raposa et al., 2024). The findings inform potential administrative 

interventions for faculty to improve not only their research output but also their lived experiences when 

conducting research.  
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Footnote 

1 In this study, we aimed to analyze a large group of faculty members who could be classified as STEM in 

order to make the findings applicable to a broader population, yet still be covered within the Web of 

Science. There are differing opinions on the definition of “Science, Technology, Engineering, and Math” 

(STEM) and what disciplines are included in that classification (Hasanah, 2020). The current study 

sample included 16.06% social science and 8.38% psychology faculty, which are sometimes not 

considered STEM, while 75.56% of the faculty sampled came from other STEM disciplines. As “STEM” 

was developed by the National Science Foundation (NSF) in 1990 (Sanders, 2009), and the NSF funded 

the current study, we recruited faculty from all fields designated as STEM by the NSF at the time this data 

collection recruitment began, which included psychology and social science (NSF, 2015; Granovskiy, 

2018).  
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Appendix: Emotion Scales 
 
The following statements represent some of the ways your RESEARCH may make you FEEL in 
your academic position over the last year: 1 = Strongly disagree, 5 = Strongly agree   
 

Name  Items 

 Enjoyment (positive/activating) 
enjoyAr1_1 13. I enjoy research. 
enjoyCr1_1 26. I look forward to conducting research 
enjoyMr1_1 3. My enjoyment of research makes me want to do it more. 
enjoyPr1_1 17. I enjoy conducting research so much that I feel energized. 
 Pride (positive/activating) 
PrideAr1_1 1. I am proud of my research. 
PrideCr1_1 30. I take pride in the quality of research I do. 
PrideMr1_1 5. The pride I feel in my research accomplishments motivates me to continue. 
PridePr1_1 12. When I do well in research, my heart beats with pride. 
  

 Anxiety (negative/activating) 
anxietyAr1_1 4. Conducting research makes me feel uneasy. 
anxietyCr1_1 19. I often worry about my research.  
anxietyMr1_1 21. I get nervous that I might make serious mistakes while conducting research. 
anxietyPr1_1 24. I get tense while conducting research. 
 Frustration (negative/activating) 
frustAr1_1 9. I often feel annoyed while conducting research. 
frustMr1_1 14. I wish I did not have to do research because of how irritating it can be. 
frustPr1_1 31. When conducting research I frequently feel aggravated. 
frustGr1_1 29. Research frustrates me. 
  

 Boredom (negative/deactivating) 

boredAr1_1 8. I get bored while conducting research. 
boredCr1_1 18. I get so bored while conducting research that my mind begins to wander. 
boredMr1_1 27. Because time seems to move more slowly while conducting research, I frequently look at the time. 
boredPr1_1 23. I have problems staying alert due to feeling bored while conducting research. 
 Disappointment (negative/deactivating) 
disapAr1_1 11. I often feel disappointed by my research. 
disapCr1_1 25. Thinking about my research makes me disappointed. 
disapMr1_1 16. Because I do not want to be disappointed, I often avoid conducting research.  
disapPr1_1 2. Research sometimes is so disappointing it drains my energy. 
  

 Relief (positive/deactivating) 
reliefAr1_1 28. Conducting research brings me a feeling of relief. 
reliefCr1_1 20. I find research to be a source of comfort. 
reliefMr1_1 6. I try to spend time conducting research because it eases tension. 
reliefPr1_1 32. Conducting research is a chance for me to feel relief. 

Note. In variable names, A = Affective, C = Cognitive, M = Motivational, P = Physiological.  
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Table 1 
Sample Demographics 

Baseline characteristic N % 

Gender   
   Man 347 56.79 
   Woman 254 41.57 
   I prefer not to respond 8   1.31 
   Other gender identity 2   0.33 
Race   
   White 484 80.53 
   Asian 84 13.98 
   Multiple 18   3.00 
   Black 12   2.00  
   American Indian or Alaska Native 3   0.50 
Ethnicity   
   Non-Hispanic Or Latino Or Spanish Origin 560 92.56 
   Hispanic Or Latino Or Spanish Origin   45   7.44 
International status   
   No (domestic) 442 72.82 
   Yes (international) 165 27.18 
Underrepresented minority   
   No 373 61.25 
   Yes 236 38.75 
Field   
   Life sciences 150 26.18 
   Social sciences 92 16.06 
   Engineering 85 14.83 
   Psychology 48   8.38 
   CISE 36   6.28 
   Geoscience 34   5.93 
   Mathematical sciences 32   5.58 
   Physics and astronomy 32   5.58 
   Chemistry 30   5.24 
   STEM ed and learning research 27   4.71 
   Materials research 7   1.22 
Rank   
   Full professor 208 34.10 
   Assistant professor 185 30.33 
   Associate professor 156 25.57 
   Other 41   6.72 
   Instructor or teaching professor 15   2.46 
   Research scientist or analyst 5   0.82 
Tenure status   

   Tenured 353 57.87 
   On tenure track, but not tenured 174 28.52 
   Not on tenure track 77 12.62 
   Other 6   0.98 
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Table 2  
Descriptive Statistics and Reliabilities 
 

 
Range M (SD) Skew Kurtosis 

Cron’s 
α 

McD’s 
ω 

Positive       
   Activating       
      Enjoyment 1.00-5.00 4.04(0.71) -0.87 -0.87 .90 .90 
      Pride 1.50-5.00 4.05(0.63) -0.64 0.76 .78 .79 
   Deactivating       
      Relief 1.00-5.00 3.15(0.79)  0.06 -0.03 .82 .76 
Negative       
   Activating       
      Anxious 1.00-5.00 2.61(0.85)  0.19 -0.43 .78 .78 
      Frustration 1.00-5.00 2.11(0.82)  0.82 -0.27 .85 .85 
   Deactivating       
      Disappointment 1.00-4.75 2.19(0.78)  0.41 -0.37 .79 .79 
      Boredom 1.00-5.00 1.80(0.69)  1.03 1.58 .85 .85 
       

Perceived control 1.00-5.00 4.01(0.64) -0.78 1.50 .76  
Value 1.00-5.00 4.12(0.67) -0.68 0.77 .85  
       

Perceived success       
    Activity 1.00-5.00 3.32(0.85) -0.19 -0.44 .85  
    Publishing 1.00-5.00 3.16(0.94) -0.10 -0.10 .89  
    Grants 1.00-5.00 3.05(0.98)  0.05 -0.56 .90  
    Overall 1.00-5.00 3.18(0.78) -0.09 -0.32 .92  
Bibliometrics       
   Number publications 1-25 6.04(5.19) 1.49 1.93   
   Number citations 0-233 28.67(40.93) 2.44 6.32   

Note. All scales were comprised of 4 items, except for overall perceived success which combined the 12 items of the three other perceived 
success scales and the single item bibliometric items. All item response scales were 1 = Strongly Agree, 5 = Strongly Disagree. AVE = Average 
variance explained from CFAs. Descriptive statistics are regarding averaged multi-item scales.  

 
 
 
Table 3 
Group Differences  
 

Measure Men Women  Majority URM1  Assist Assoc Full 

Enjoyment  4.08 3.99  4.03 4.06  4.05 3.95a 4.14b 
Pride 4.03 4.08  4.07 4.03  4.06 3.93a 4.11b 
Relief 3.20 3.08  3.14 3.17  3.14 3.05 3.21 
Anxiety 2.49 2.78***  2.54 2.70*  2.81a 2.63b 2.41c 
Frustration 2.06 2.16  2.11 2.09  2.18 2.14 1.99 
Disappointment 2.12 2.28*  2.16 2.22  2.34a 2.25b 2.02c 
Boredom 1.78 1.82  1.77 1.83  1.85 1.82 1.70 
Control 4.05 3.96  4.07* 3.93  3.97 3.90a 4.12b 
Value 4.13 4.12  4.12 4.12  4.21 4.04 4.09 

Note. Statistically significant t-test differences indicated by * and ANOVA post-hoc comparisons by differences in superscript letters. 
1URM = Underrepresented Minority in the STEM fields based on gender, race, and/or ethnicity; Majority = Male, white, not of 
Hispanic/Latinx/Spanish ethnicity 

* p < .05, ** p < .01, *** p < .001 
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Table 4  
Correlations among Emotions 

 
 1 2 3 4 5 6 7 

1. Enjoyment -       

2. Pride .76 -      

3. Relief .62 .51 -     

4. Anxiety -.42 -.27 -.22 -    

5. Frustration -.66 -.51 -.39 .65 -   

6. Disappointment -.61 -.53 -.32 .68 .77 -  

7. Boredom -.65 -.48 -.31 .43 .63 .60 - 

Note. All correlations are statistically significant at p < .05.  

 
 
Table 5 
Correlations of Emotions with Control, Value, and Success 
 

 Appraisals  Self-reported Success  WOS Bibliometrics 

 Control Value  Activity Publishing Grants Overall  Publications Citations 

Enjoyment .45 .79  .32 .30 .24 .33  .26 .22 

Pride .47 .72  .33 .29 .25 .34  .17 .18 

Relief .26 .54  .20 .23 .12 .21  .20 .13 

Anxiety -.36 -.23  -.26 -.25 -.11 -.24  -.10 -.11 

Frustration -.42 -.53  -.28 -.29 -.17 -.28  -.21 -.20 

Disappointment -.53 -.48  -.43 -.41 -.26 -.42  -.22 -.21 

Boredom -.28 -.55  -.24 -.22 -.15 -.23  -.24 -.24 

Note. All correlations are statistically significant at p < .05.  

 

 
Table 6 
Goodness of Fits 
 

 Chi-square df, p RMSEA(90% CI) CFI SRMR AVE 

CFA – 7 Emotions 1127.52 326, <.001 .067(.062, .071) .92 .07  
CFA – 1 Positive, 1 Negative Emotion 2469.77 349, <.001 .105(.101, .109) .78 .09  
       

SEM – Enjoyment 968.48 298, <.001 .065(.060, .069) .94 .09 .70 
SEM – Pride 1104.31 298, <.001 .071(.066, .075) .92 .09 .50 
SEM – Relief  1064.73 298, <.001 .069(.065, .074) .92 .11 .50 
SEM – Anxiety 1249.45 298, <.001 .077(.073, .082) .89 .12 .48 
SEM – Frustration 974.93 273, <.001 .069(.064, .074) .92 .11 .58 
SEM – Disappointment 1097.25 298, <.001 .071(.066, .075) .91 .09 .48 
SEM – Boredom  975.52 298, <.001 .065(.060, .070) .93 .10 .60 
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Table 7  
Negative Binomial Regressions on Bibliometric Research Outcomes 

PUBLICATIONS 

Step 1 
 

Step 2 

No Emotion 
 

Enjoyment Pride Relief Anxiety Frustration Disappoint Boredom 

Intercept 
     1.71*** 
    (5.55) 

 
     1.70*** 
   (5.50) 

    1.71*** 
   (5.54) 

   1.71*** 
  (5.54) 

   1.71*** 
  (5.53) 

   1.71*** 
  (5.54) 

    1.71*** 
   (5.53) 

    1.70*** 
   (5.47) 

Control 
      .02 
    (1.03) 

 
      .02 
   (1.02) 

      .03 
  (1.03) 

      .02 
  (1.02) 

     .02 
  (1.02) 

      .02 
  (1.02) 

      .01 
  (1.01) 

      .02 
   (1.10) 

Value 
      .07*** 
    (1.08) 

 
      .03 
   (1.03) 

      .09*** 
  (1.09) 

      .06** 
  (1.06) 

     .07*** 
  (1.08) 

      .06** 
  (1.06) 

      .07*** 
  (1.07) 

      .04* 
   (1.20) 

Career age 
      .01 * 
    (1.01) 

 
      .01 
   (1.01) 

      .01* 
  (1.01) 

      .01* 
  (1.01) 

      .01† 
  (1.01) 

      .01† 
  (1.01) 

      .01† 
  (1.01) 

      .01 
  (1.01) 

Research effort % 
      .005* 
    (1.005) 

 
      .004* 
   (1.004) 

      .005** 
  (1.005) 

     .005** 
  (1.005) 

     .005** 
  (1.005) 

     .005** 
  (1.005) 

      .005* 
  (1.005) 

      .005** 
  (1.005) 

Job satisfaction 
      .12† 
    (1.13) 

 
      .13† 

   (1.14) 
      .12† 
  (1.13) 

      .12† 
  (1.12) 

      .11† 
  (1.12) 

      .13† 
  (1.14) 

      .12† 
  (1.13) 

      .11† 
  (1.11) 

Stress 
      .08 
    (1.08) 

 
      .08 
   (1.09) 

      .09† 

  (1.09) 
      .08 
  (1.08) 

      .10† 

  (1.09) 
      .12* 

  (1.13) 
      .12* 

  (1.13) 
      .08† 
  (1.09) 

Emotion - 
 

       .27** 
   (1.31) 

     -.07 
  (0.94) 

      .09† 
  (1.10) 

     -.03 
  (0.96) 

     -.13* 
  (0.88) 

     -.15** 
  (0.86) 

     -.26*** 
  (0.77) 

     Expected % pub change 
     with +1 SD emotion 

0.00% 
 

+21.13% -4.31% +7.37% -2.52% -9.37% -10.34% -15.84% 

     Expected # pub count  
     with +1 SD emotion 

5.55 
 

     7.21 5.21 6.09 5.31 4.88 4.76 4.21 

AIC  2358.03 
 

2325.75 2337.26 2320.49 2313.98 2328.69 2322.63 2316.79 

Δ AIC - 
 

32.28 20.78 37.54 44.05 29.35 35.40 41.24 

CITATIONS No Emotion  Enjoyment Pride Relief Anxiety Frustration Disappoint Boredom 

Intercept 
     3.20*** 
  (24.48) 

 
     3.19*** 
  (24.31) 

    3.19*** 
  (24.52) 

   3.18*** 
(24.03) 

   3.19*** 
(24.38) 

    3.19*** 
 (24.31) 

    3.18*** 
 (24.09) 

    3.16*** 
 (23.58) 

Control 
      .04 
   (1.04) 

 
      .04 
   (1.04) 

     .04 
  (1.04) 

     .04 
  (1.04) 

     .03 
  (1.03) 

     .02 
  (1.02) 

     .00 
  (1.00) 

     .04 
  (1.04) 

Value 
      .10*** 
   (1.11) 

 
      .04 
   (1.04) 

     .09* 
  (1.10) 

     .10** 
  (1.10) 

     .10** 
  (1.10) 

     .07* 
  (1.07) 

     .07* 
  (1.08) 

     .04 
  (1.04) 

Career age 
      .01* 
   (1.01) 

 
      .01* 
   (1.01) 

     .02* 
  (1.02) 

     .01* 
  (1.01) 

     .01* 
  (1.01) 

     .01† 
  (1.01) 

     .01* 
  (1.01) 

     .01† 
  (1.01) 

Research effort % 
      .01*** 
   (1.01) 

 
      .01*** 
   (1.01) 

     .02*** 
  (1.01) 

     .01*** 
  (1.01) 

     .01*** 
  (1.01) 

     .01*** 
  (1.01) 

     .01*** 
  (1.01) 

     .01*** 
  (1.01) 

Job satisfaction 
      .17 
   (1.19) 

 
      .18 
   (1.19) 

     .15 
  (1.16) 

     .19† 
  (1.21) 

     .19† 
  (1.21) 

     .20† 
  (1.23) 

     .20† 
  (1.22) 

     .16 
  (1.18) 

Stress 
      .20* 
   (1.22) 

 
      .22** 
   (1.25) 

     .21* 
  (1.24) 

     .20* 
  (1.22) 

     .27** 
  (1.31) 

     .27** 
  (1.31) 

     .31*** 
  (1.36) 

     .20* 
  (1.22) 

Emotion - 
 

      .30† 
   (1.35) 

     .09 
  (1.01) 

     .11 
  (1.12) 

   -.14 
  (0.87) 

    -.27** 
  (0.76) 

    -.35** 
  (0.71) 

    -.51*** 
  (0.60) 

     Expected % cite change 
     with +1 SD emotion 

0.00% 
 

+23.74% +5.86% +9.07% -11.22% -19.86% -23.29% -29.66% 

     Expected # cite count  
     with +1 SD emotion 

24.48 
 

32.82 24.77 26.91 21.21 18.48 17.10 14.15 

AIC  3667.41 
 

3625.57 3635.72 3590.65 3594.37 3623.34 3612.12 3604.68 

Δ AIC - 
 

41.84 31.68 76.76 73.03 44.07 55.29 62.72 
† p < .10, * p < .05, ** p < .01 
Note. Negative binomial analyses replicated SEMs with each emotion analyzed individually in its own model. Top coefficients are standardized regression weights 
and lower coefficients in parentheses are exponentiated coefficients for interpretation. Expected percent change is calculated as 100 × [exp((standardized 
regression weight × standard deviation)-1], which is translated as for every one standard deviation increase in a particular emotion there is % increase in 
publications or citations. Expected publication or citation count is calculated as the exponentiated intercept multiplied by the exponentiated emotion coefficient.
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Figure 1 
Violin Plot of Faculty Emotions for Research 
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Figure 2 
Structural Equation Models Based on Pekrun’s Control-Value Theory of Emotions        
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Bootstrap mediation results: 

Control indirect β = .01, p = .47 
Value indirect β =.29, p < .001  

Control + Value total β = .30, p <.001 

Bootstrap mediation results: 

Control indirect β = .10, p = .002  

Value indirect β = .29, p < .001  
Control + Value total β = .39, p <.001 

Bootstrap mediation results: 
Control indirect β = .15, p < .001 

Value indirect β = -.02, p = .31  

Control + Value total β = .13, p <.001 

R2 = .21 R2 = .25 

R2 = .18 
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Figure 2 continued… 
Structural Equation Models Based on Pekrun’s Control-Value Theory of Emotions        
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Bootstrap mediation results: 

Control indirect β = .07, p = .01 

Value indirect β = .10, p < .001  

Control + Value total β = .17, p <.001 

Bootstrap mediation results: 

Control indirect β = -.03, p = .22 

Value indirect β = .20, p < .001  

Control + Value total β = .17, p <.001 
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Bootstrap mediation analyses: 

Control indirect β = , p =  
Value indirect β = , p < .001  

Control + Value total β =, p <.001 

Bootstrap mediation results: 

Control indirect β = .16, p < .001 
Value indirect β = .02, p = .29  

Control + Value total β = .19, p <.001 

Bootstrap mediation results: 
Control indirect β = .33, p < .001    

Value indirect β = .16, p < .001  

Control + Value total β = .48, p <.001 

R2 = .20 R2 = .28 


