
Emotional valence and arousal in remote, hybrid, 
and face-to-face work interaction situations

Ilmari Puhakka, ilmari.puhakka@tuni.fi

Petri Nokelainen, petri.nokelainen@tuni.fi

Eija Lehtonen, eija.lehtonen@tuni.fi

Faculty of Education and Culture, Tampere University, Tampere, Finland

EARLI2025 Conference 28.8.2025, University of Graz, Austria

Ilmari Puhakka, ilmari.puhakka@tuni.fi

mailto:ilmari.puhakka@tuni.fi
mailto:petri.nokelainen@tuni.fi
mailto:eija.lehtonen@tuni.fi


Background

• Emotions have been increasingly studied in connection to work well-
being (Diener et al., 2020) and workplace learning (Hökkä et al., 2020).

• Emotions are relevant in individual work tasks, but also in interaction 
and collaboration in work.

• Research has focused on trait emotions or moods, even though 
emotions in work often manifest at state-level, having significant 
situational and temporal variability (Eaton & Funder, 2001). 

• Increase in remote and multilocational working has raised new 
challenges in work interaction and collaboration.
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Aims

•To examine how task-related
• autonomy and relatedness satisfaction,

• perceived competence development,

• physiological arousal (EDA), and

• perceived goal fulfilment

predict post-event activity- and outcome-related 
emotional valence (positive/negative) and emotional 
arousal (activating/deactivating).
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Setting

• Setting of the interaction situation
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Face-to-face

All persons in the same 

place during the situation

Hybrid

Some persons in the same 

location face-to-face, but 

some participating online

Online

All persons participating 

online

Work interaction situation:

Work situations, where you are not working alone (e.g., conversation with a manager, client 

meeting, working together)



Emotions

•Achievement emotions
• From Control-Value Theory (Pekrun & Perry, 2014).

• Emotions can be categorized by emotional valence
(positive/negative), and emotional arousal
(activating/deactivating).

•For example: joy (positive, activating), anxiety (negative, activating), 
contentment (positive, deactivating), sadness (negative, deactivating)
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Autonomy and relatedness satisfaction

•Satisfaction of the basic psychological needs of autonomy 
and relatedness from the Self-Determination Theory (Ryan & 

Deci, 2017).

• In addition to competence satisfaction which was not examined here -> 
instead, competence refers to task-related perceived competence 
development

• Autonomy and relatedness satisfaction are considered important in work 
interaction situations.
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Perceived competence development

•Perceived competence development
• Individual’s task-related experience of competence 
development in interaction work situation.

• Emotional valence and arousal are positively associated with 
perceived active competence development (Puhakka et al., manuscript 

in preparation).
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EDA

•Physiological arousal
• Measured via electrodermal activity 
(EDA) that refers to the activation of 
sympathetic nervous system (Boucsein, 
2012; Dawson et al., 2017).

• EDA responds to cognitive and 
emotional processing.

Ilmari Puhakka |  8



Data and participants

• Participants (n = 56) were white-collar employees from two 
companies operating in technology sector (software 
development and consulting) in Finland. 

• Mean age was 41.4 years (SD = 9.122) and 33 (58.9%) were 
women.

• The data were collected in May-November 2022.

• Participants wore smart rings and answered short 
questionnaires before and after work interaction situations 
during a two-week research period (10 work days). 
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Measures – ESM-pre

• Experience sampling method (ESM) data were 
collected via LearningTracker (LT) smart phone 
application (Nokelainen & Hartikainen, 2020).

• Questions before interaction situation 
(prospective):
• Prospective emotions

• Related to the interaction situation (activity)

• Related to goal fulfilment of the interaction situation (outcome)

• Other information (e.g., own participation: face-to-
face/online)
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Measures - ESM-post

• Questions after interaction situation (retrospective):

• Setting (f2f/hybrid/online)

• Perceived task-related competence development

• Perceived task-related goal fulfilment

• Retrospective emotions
•Related to the interaction situation (activity)

•Related to goal fulfilment of the interaction situation 
(outcome)

• Task-related autonomy and relatedness satisfaction

• Other information (e.g., role, size)
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Measures - EDA

•Physiological arousal (EDA)
• Recorded continuously using a smart 
ring

• Double normalized EDA index, 1–100 
index value per minute (Salonius et al., 2024)

• Quiet (1-20), Calm (21-40), Active (41-
60), Excited (61-80), Very excited (81-
100)
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Research questions

•How task-related autonomy and relatedness 
satisfaction, perceived competence development, goal 
fulfilment, and EDA in work interaction situations predict

RQ1) post-event activity-focused emotional valence,

RQ2) post-event outcome-focused emotional valence,

RQ3) post-event activity-focused emotional arousal,

RQ4) post-event outcome-focused emotional arousal?
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Statistical analyses

•The four research questions were investigated with 
generalized linear mixed-effects models (GLMMs) with a 
binomial family using the lme4 package’s glmer function 
(Bates et al., 2015).

•All analyses were conducted in the R statistical 
computing environment (R Core Team, 2020).
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Bivariate two-level correlations

•Correlations indicated that perceived goal fulfilment, 
relatedness and autonomy satisfaction, and perceived 
competence development were robust predictors of 
positive post-event emotional outcomes.

•EDA showed limited direct correlation with emotional 
response measures.
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Setting

Goal 

fulfilment

Relatedness

RQ1: activity-related emotional valence

Face-to-face -> hybrid -> fully online

“When thinking about the finished group work situation, during it I felt mainly…”
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Goal fulfilment

Relatedness

RQ2: outcome-related emotional valence

“When thinking about the fulfillment of the goals of finished group work situation, I feel…”



Ilmari Puhakka 1.9.2025 |  20

Setting

Goal fulfilment

Autonomy

RQ3: activity-related emotional arousal

Relatedness

“When thinking about the finished group work situation, during it I felt mainly…”

Face-to-face -> hybrid -> fully online
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Goal fulfilment

Relatedness

RQ4: outcome-related emotional arousal

“When thinking about the fulfillment of the goals of finished group work situation, I feel…”



Discussion

• Goal fulfilment and relatedness satisfaction had generally the strongest 
positive and activating influences on emotional valence and arousal.

• Work setting was also a contributor with hybrid and fully online 
interaction situations having a more negative valence and lower 
emotional arousal. 

• Physiological arousal (EDA) had no distinct association with emotional 
valence or arousal.

• Interesting result as emotional (categorized from self-assessed 
emotions) and EDA (objective physiological arousal) are expected to 
related.

|  22Ilmari Puhakka



Discussion

• Interestingly, perceived competence development was 
not a significant predictor in the models, even though it 
had positive bivariate correlations to emotional valence 
and arousal
• This indicates that goal fulfilment and relatedness are more 
impactful in producing positive and activating emotions.

• Informal workplace learning was not directly associated with 
work well-being (compared to e.g., relatedness satisfaction) 
(Puhakka et al., in press).
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Implications

• It is important to not forget to meet face-to-face. 

• Informal interaction should be encouraged and facilitated to enhance 
relatedness satisfaction during work encounters and collaboration.

• Clarity of situation goals and monitoring their fulfilment can enhance 
the perception of goal fulfilment which also links to positive emotions.

• Unexpected lack of EDA-results raises question about the link 
between emotional and physiological arousal (Pekrun, 2019).
• Further research on methodological and theoretical questions should be 

undertaken (e.g., related to possible scaling and linearity issues).
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Thank you!

Ilmari Puhakka |  25

SKYFOX / Marko Kallio

PGL research group: https://research.tuni.fi/pglresearch/

https://research.tuni.fi/pglresearch/


References
• Billett, S. (2001). Learning through work: Workplace affordances and individual engagement. Journal of Workplace Learning, 13(5), 209–214. 

https://doi.org/10.1108/EUM0000000005548

• Boucsein, W. (2012). Electrodermal activity (2nd ed.). Springer.

• Bürkner, P.-C. (2017). brms: An R package for Bayesian multilevel models using Stan. Journal of Statistical Software, 80(1). https://doi.org/10.18637/jss.v080.i01

• Cerasoli, C. P., Nicklin, J. M., & Nassrelgrgawi, A. S. (2016). Performance, incentives, and needs for autonomy, competence, and relatedness: A meta-analysis. 

Motivation and Emotion, 40, 781–813. https://doi.org/10.1007/s11031-016-9578-2

• Cichomska, K. (2013). Chairing and attending virtual meetings: The importance of shared experience. Assessment & Development Matters, 5, 9–12. 

https://doi.org/10.53841/bpsadm.2013.5.4.9

• Dawson, M. E., Schell, A. M., & Filion, D. L. (2017). The electrodermal system. In J. T. Cacioppo, L. G. Tassinary, & G. G. Berntson (Eds.), Handbook of 

psychophysiology (4th ed., pp. 217–243). Cambridge University Press.

• Kultalahti, S., Viitala, R., Hujala, M., & Kekäle, T. (2023). Employee well-being: The role of perceived competence. Journal of Workplace Learning, 35(7), 648–661. 

https://doi.org/10.1108/JWL-06-2023-0095

• Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. Cambridge University Press. https://doi.org/10.1017/CBO9780511815355

• Nokelainen, P., & Hartikainen, S. (2020). LearningTracker software for experience sampling data collection. Tampere University.

• Nokelainen, P., Pylväs, L., & Hartikainen, S. (2024). University teachers’ self-reported emotions and electrodermal activity during teaching-related working events. 

Studies in Higher Education, 1–20. https://doi.org/10.1080/03075079.2024.2387750

• Pekrun, R., Marsh, H. W., Elliot, A. J., Stockinger, K., Perry, R. P., Vogl, E., Goetz, T., van Tilburg, W. A. P., Lüdtke, O., & Vispoel, W. P. (2023). A three-dimensional 

taxonomy of achievement emotions. Journal of Personality and Social Psychology, 124(1), 145–178. https://doi.org/10.1037/pspp0000448

• Puhakka, I. J. A., Nokelainen, P., & Lehtonen, E. (in press). Remote work intensity in knowledge work: Associations with informal workplace learning, basic 

psychological needs satisfaction, job satisfaction, and turnover intention. Vocations and Learning.

• R Core Team. (2022). R: A language and environment for statistical computing . R Foundation for Statistical Computing, Vienna, Austria. https://www.R-project.org/

• Ryan, R. M., & Deci, E. L. (2017). Self-determination theory: Basic psychological needs in motivation, development, and wellness . Guilford. 

• Van den Broeck, A., Ferris, D. L., Chang, C.-H., & Rosen, C. C. (2016). A review of self-determination theory’s basic psychological needs at work. Journal of 

Management, 42(5), 1195–1229. https://doi.org/10.1177/0149206316632058

Ilmari Puhakka |  26

https://doi.org/10.1108/EUM0000000005548
https://doi.org/10.18637/jss.v080.i01
https://doi.org/10.1007/s11031-016-9578-2
https://doi.org/10.1007/s11031-016-9578-2
https://doi.org/10.1007/s11031-016-9578-2
https://doi.org/10.1007/s11031-016-9578-2
https://doi.org/10.1007/s11031-016-9578-2
https://doi.org/10.1007/s11031-016-9578-2
https://doi.org/10.1007/s11031-016-9578-2
https://doi.org/10.53841/bpsadm.2013.5.4.9
https://doi.org/10.1108/JWL-06-2023-0095
https://doi.org/10.1108/JWL-06-2023-0095
https://doi.org/10.1108/JWL-06-2023-0095
https://doi.org/10.1108/JWL-06-2023-0095
https://doi.org/10.1108/JWL-06-2023-0095
https://doi.org/10.1108/JWL-06-2023-0095
https://doi.org/10.1108/JWL-06-2023-0095
https://doi.org/10.1017/CBO9780511815355
https://doi.org/10.1080/03075079.2024.2387750
https://doi.org/10.1037/pspp0000448
https://www.r-project.org/
https://www.r-project.org/
https://www.r-project.org/
https://doi.org/10.1177/0149206316632058

	Slide 1: Emotional valence and arousal in remote, hybrid, and face-to-face work interaction situations
	Slide 2: Background
	Slide 3: Aims
	Slide 4: Setting
	Slide 5: Emotions
	Slide 6: Autonomy and relatedness satisfaction
	Slide 7: Perceived competence development
	Slide 8: EDA
	Slide 9: Data and participants
	Slide 10: Measures – ESM-pre
	Slide 11: Measures - ESM-post
	Slide 12: Measures - EDA
	Slide 14: Research questions
	Slide 15: Statistical analyses
	Slide 16: Bivariate two-level correlations
	Slide 18: RQ1: activity-related emotional valence
	Slide 19: RQ2: outcome-related emotional valence
	Slide 20: RQ3: activity-related emotional arousal
	Slide 21: RQ4: outcome-related emotional arousal
	Slide 22: Discussion
	Slide 23: Discussion
	Slide 24: Implications
	Slide 25: Thank you!
	Slide 26: References

