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Introduction 
Some STEM fields are characterized by different levels of attrition, based on student gender and 
generation in college. Evidence suggests that these patterns can be attributed in part to student affect, 
including a student’s Sense of Belonging. Doubts about belonging in the classroom are often 
shouldered disproportionately by students from marginalized groups, which can lead to 
underperformance and may explain the loss of, for example, women or first-generation college 
students from science fields (Cohen and Garcia 2008). However, to our knowledge, there is little 
empirical evidence linking Sense of Belonging to outcomes such as performance or retention in 
Norwegian STEM higher education. We focus here on results of a survey-based study of students in 
four introductory-level science courses  at the University of Bergen in Spring 2022. Our aims were to 
document Sense of Belonging in this population, and to identify whether Sense of Belonging 
correlated with student performance, gender or generation in college (whether one or both parents 
attended higher education). Because an individual’s Sense of Belonging can involve how they 
respond to setbacks or challenges (such as a bad grade on an exam), we also asked students about 
challenges they had faced in the course, and how they had managed these challenges. 
 
Methods 
Survey instrument: We surveyed students in four introductory-level science courses (n=249) at the 
University of Bergen during the last two weeks of the Spring 2022 semester. As part of a larger 
survey, students were asked to rate their level of agreement with several Sense of Belonging items, 
such as “How comfortable do you feel in this course?” and “To what extent do you feel accepted in 
this course?” Response options ranged from 0 (not at all/ikke i det hele tatt) to 6 (extremely/ekstremt). 
We asked participants about course challenges via an open-ended prompt: What specific challenges 
have you faced as a student -- either in this course, in your study program, or at the university in 
general? What did you do to overcome these challenges? Try to be as specific as you can. 
 
In addition to our survey, we also collected end-of-term grades from those students who consented to 
allow us to access their course grades. Of the 236 students who consented to participate in the study, 
101 students consented to share their course grades. 
 
Our study was approved by The Norwegian Centre for Research Data (reference number 963610). We 
informed students about the general aims of the study, and that the data would be treated 
confidentially and anonymized in any reporting. Participants could withdraw from the study at any 
time, and only those who consented to participate were included in the analyses reported here.  
 
Analysis: We conducted a series of linear mixed models to analyze the relationships between Sense of 
Belonging, gender, college generation, and course grades (as letter grades, with passing options 
ranging from A to E). For the open-ended responses, we used deductive coding to match the student 
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responses to categories (Table 1) that we assigned after an initial review of a subset of the data. 
Student responses could be coded into multiple categories. 
 
Table 1. The most common categories identified in open-ended responses about challenges 

 
Results 
We found that male students have a higher sense of belonging than their female counterparts (p = 
0.0155). We also found that students with a higher sense of belonging perform better in their courses 
(p = 0.003). We did not detect a relationship between Sense of Belonging and generation in college 
(p=0.8).  
 
Combining student scaled responses with open-ended questions about challenges they faced in the 
course can shed some light on the underpinnings of these differences. For example, one woman with a 
low Sense of Belonging wrote “I feel that everyone I talk to is sailing through just fine and it’s just me 
who is struggling.” And another said, “I felt stupid...I was afraid to ask questions.” Conversely, a man 
with a high Sense of Belonging shared “I have actually managed quite well.”  
 
Discussion 
Our ability to extrapolate from this work is limited by a small sample size, and a restricted survey 
distribution in just four courses in one mathematics and natural sciences faculty, at one university.  

  
Most Common 
Categories 

 
Example Statements 

Challenges related 
to the course 

• That more of the courses (particularly the intro courses) are too big. For 
instance, I think that KJEM110, BIO100, and INF100 should cover 15 
study points each, instead of 10 sp. 

• Difficult curriculum, and many courses at a time. Stressful periods. 

Coping strategies • If I'm stuck, I ask friends at the same study program, who are also 
taking the course, for help. 

• Read a lot to be well prepared. 

Lack of 
motivation / 
Trouble focusing 

• Have struggled a little with motivation, which naturally has affected this 
course a little bit as well. 

• Hard to sit down and actually focus on the subject. 

Time management • I work with school instead of relaxing, being social and active, during 
my spare time. 

• Often discovered that an assignment needed to be done the day before it 
was due. 

Overwhelmed, 
stressed 

• Many of the courses feel overwhelming with many details and a large 
curriculum. 

• Difficult curriculum, and many courses at a time. Stressful periods. 

Feelings of 
isolation / 
loneliness 

• I have been sick a lot after I had corona in the middle of this semester. 
This has also made the studying more difficult. 

• Diseases that are connected with stress, interfere with my whole life, 
particularly at school. 
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However, our main findings—that Sense of Belonging varies by gender—echo similar work in other 
contexts (e.g., Walton & Cohen 2007, Rainey et al. 2018, Gopalan & Brady 2020) and may point to 
some explanatory factors behind the differential attrition between women and men in STEM fields in 
Norway. If, for whatever reason (e.g., stereotype threat; Steele 1997), women are more likely to see 
challenges in a course as indication that they do not belong in that course or discipline, then they may 
be more likely to opt out of pursuing further study in that area.  
 
Fortunately, we can learn from social-belonging interventions that have, in many studies (Walton et 
al. 2015, Yeager et al. 2016, Murphy et al. 2020) successfully countered these psychological threats. 
And recently, investigators (Binning 2020, Hammarlund 2022) have demonstrated gains with a 
version of these interventions—an ecological-belonging intervention that is explicitly designed for 
implementing in the natural context (or ecology) of the classroom. Specifically, Binning et al (2020) 
led students through an exercise in which the students were encouraged to see course challenges as 
normal, temporary, and surmountable—and not, for example, as an indication that everyone is doing 
just fine and they are the only ones struggling.  
 
Future work will attempt to contextualize the impacts of this intervention in a Norwegian context, and 
hopefully give us some indication of possible strategies for countering the problem of attrition in 
STEM higher education.  
 
Acknowledgements 
This work was supported by an iEarth Seed Project mini-grant from the iEarth Centre for Excellence 
in Geosciences Education awarded to SH and MG (prosjektnummer: 101060101 DIKU-SFU iEarth), 
the bioCEED Centre for Excellence in Biology Education, and a mobility grant from the Norwegian 
Research Council awarded to RAC, SC, and CJB (award number: 275681). We would like to thank 
the participants of the Emerging Research in STEM Education Mini-Symposium at the University of 
Bergen, the bioBERG Research Group, the Ballen lab, and the Auburn DBER group for feedback on 
our data analysis. Special thanks to Kristin Holtermann for accessing and de-identifying student grade 
information. 
 
References cited 
Binning, K. R., Kaufmann, N., McGreevy, E. M., Fotuhi, O., Chen, S., Marshman, E., ... & Singh, C. 
(2020). Changing social contexts to foster equity in college science courses: An ecological-belonging 
intervention. Psychological Science, 31(9), 1059-1070. 
 
Cohen, G. L., & Garcia, J. (2008). Identity, belonging, and achievement: A model, interventions, 
implications. Current directions in psychological science, 17(6), 365-369. 
 
Gopalan M, Brady ST. 2020. College students’ sense of belonging: A national perspective. 
Educational Researcher 49: 134-137. 
 
Hammarlund, S. P., Scott, C., Binning, K. R., & Cotner, S. (2022). Context Matters: How an 
Ecological-Belonging Intervention Can Reduce Inequities in STEM. BioScience, 72(4), 387-396. 
 
Murphy MC, Gopalan M, Carter ER, Emerson KT, Bottoms BL, Walton GM. 2020. A customized 
belonging intervention improves retention of socially disadvantaged students at a broad-access 
university. Science Advances 6: 1-7. 
 
Rainey K, Dancy M, Mickelson R, Stearns E, Moller S. 2018. Race and gender differences in how 
sense of belonging influences decisions to major in STEM. International Journal of STEM Education 
5: 1-14. 
 
Steele CM. 1997. A threat in the air: How stereotypes shape intellectual identity and performance. 
American Psychologist 52: 613-629. 
 



 4 

Walton GM, Cohen GL. 2011. A brief social-belonging intervention improves academic and health 
outcomes of minority students. Science 331: 1447-1451. 
 
Walton GM, Logel C, Peach JM, Spencer SJ, Zanna MP. 2015. Two brief interventions to mitigate a 
“chilly climate” transform women’s experience, relationships, and achievement in engineering. 
Journal of Educational Psychology 107: 468-485. 
 
Yeager DS, Romero C, Paunesku D, Hulleman CS, Schneider B, Hinojosa C, ... Dweck CS. 2016. 
Using design thinking to improve psychological interventions: The case of the growth mindset during 
the transition to high school. Journal of Educational Psychology 108: 374-391. 
 


	Konferansebidrag trykt utgave.pdf
	01 Haakens
	02 Bolland
	03 Beerepoot
	1 Introduksjon
	2 metode
	2.1 Beskrivelse av emnet
	2.2 Beskrivelse av eksamenen
	2.3 Spørreundersøkelse: studentenes perspektiver på eksamensform

	3 Resultater: skoleeksamen eller hjemmeeksamen?
	4 Diskusjon

	04 Coucheron
	1 introduksjon
	2 metode
	2.1 Beskrivelse av emnene
	2.2 Pollbasert undervisning
	2.3 Felles nettbasert studentevaluering

	3 resultater
	4 diskusjon & Konklusjon

	05 Persson
	06 andreassen
	07 Fjeld
	08 Korpås
	1 Introduksjon
	2 Kontekst
	3 datainnsamling
	4 STUDENTENES ERFARINGER OG REFLEKsJONER
	4.1 Favoritteksperiment og motivasjon
	4.2 Praktisk tilnærming til fysikk for å forstå teori
	4.3 Studentenes læring

	5 Våre refleksjoner og tanker
	6 Takk til Studentene

	09 Gregers
	10 Hoff
	1 Introduksjon
	2 Metode for Gjennomføring
	2.1 Fag 1: ETE-2801 Elektriske installasjonar
	2.2 Fag 2: ELE-2502 Elektronikk 1
	2.3 Fag 3: ELE-2602 Mikrokontrollere

	3 Resultat
	3.1 Fag 1: ETE-2801 Elektriske installasjonar
	3.2 Fag 2: ELE-2502 Elektronikk 1
	3.3 Fag 3: ELE-2602 Mikrokontrollere

	4 Diskusjon
	5 Konklusjon

	11 Holen
	12 Sande
	13 Storesund
	14 Radmehr
	ABSTRACT: a growing body of literature in mathematics education focuses on how teaching and learning mathematics could be improved in service mathematics courses of different STEM major programs. Service mathematics courses are part of economics progr...
	1 Introduction
	2 Mathematics in economics
	5 Results
	6 Discussion and conclusions

	15 Dæhli
	16 Jenssen
	17 Solstrand
	1 introduksjon
	2 Metode
	2.1 Introduksjon av CranialGame til studentene
	2.2 Spørreundersøkelse om motivasjon til å ta i bruk spillet

	3 resultater fra spørreundersøkelsen
	4 oppsummering & diskusjon

	18 Sverdvik
	19 Langfoss
	20 Lobert
	Peer-review of oral presentations using Feedback Fruits

	21 Olsen
	22 Pezzotta
	1 INTRODUCTION
	2 DESIGN of education programs
	2.1 Traditional way of designing courses
	2.2 New needs in the Energy field of study
	2.3 Proposed new method (data-based design method)

	3 CASE STUDY
	3.1 Description of case study
	3.2 Methods
	3.3 Results

	4 DISCUSSION
	5 CONCLUSIONS
	6 summary, ACKNOWLEDGMENTS and references

	23 Bodsberg
	24 Sandvoll
	25 Thorvaldsen
	26 Bjune
	27 Hansen
	28 Berglund
	29 Daae
	30 Marøy
	1 Bakgrunn
	2 Teori
	3 Metode
	3.1 Undervisingsopplegg
	3.2 Intervju
	3.3 Spørreundersøkelse

	4 RESULTATER og diskusjon
	5 Konklusjon

	31 Pedersen
	32 Ovedal_Hakestad
	33 Jetlund
	34 Taha
	1 INTRODUCTIOn
	2 METHODS
	3 ResultS
	4 Conclusion

	35 Hanssen
	36 Costello
	37 Irgens
	1 Introduction
	2 Methods
	2.1 Description of the courses
	2.2 The intervention
	2.3 Data collection

	3 Findings
	4 Discussion

	38 Takamine
	39 Møllersen
	40 Hagland
	From theory to practical skills – effect of interactive simulation lab exercises for improved learning (DigiLab)
	1. Department of Chemistry, Biosciences and Environmental Engineering, University of Stavanger
	ABSTRACT: Molecular biology is a fundamental field of study that deals with the structure, function, and regulation of molecules that make up living organisms. It is a key discipline in the life sciences, and an understanding of molecular biology is e...
	1. INTRODUCTION
	2. METHODS
	2.1 Informal questionnaire
	2.2 Exam data
	2.3 Wet labs

	3. RESULTS
	4. DISCUSSION
	4.1 How would this fit in blended or flipped classroom model?
	4.2 Alignment with Norwegian education quality
	4.3 Conclusion

	As this has been a funded educational project with limited time scope, it is hard to conclude that the access to digital lab simulations have improved the learning of students. We can only rely on informal course feedback, Labster simulation feedback ...

	REFERENCES

	41 Dahl
	42 Strømme
	43 Nylehn
	1 INTRODUCTION
	2 THEORETICAL FRAMEWORK
	3 METHOD
	4 RESULTS AND DISCUSSION
	4.2 Critical thinking in teaching
	4.3 Perceived barriers to critical thinking
	4.4 Limitations of the study
	4.5 Recommendations for critical thinking in teaching


	44 Holtermann
	45 Stenstrøm
	Postere.pdf
	P1 Bruk av digitale læringsressurser og beregningsverktøy i statistikkundervisning_Bjørnland
	P2 Fra kokebok til kontekstualisering i generell kjemi_Østby et al
	P3 Systematisk programtilnærming i innføring av medstudentvurdering_Jakobsen et al
	P4 Experiences with an interactive boardgame that teaches_Jimarkon, Rotondo, Dikilitas og Efjestad Fjereide
	P5 Seminar i rapportskriving og prosjektarbeid for ingeniør bachelorstudenter_Thorkaas, Ingdal, Bjerkan og Giljarhus
	P6 Bruk av Discord som online supportsenter for matematikk i ingeniørutdannelsen_Bakke
	P7 Experience in University Curricula for Students in Working Life and Industry_Pedersen et al
	P8 En regional modell for samhandling mellom skole, utdanning og arbeidsliv_STEM økosystem_Rørvik, Wolff og Glad
	P9 Transforming_Electronics_Education_for_Engineering_of_Today_and_Tomorrow_MNT2023_abstract
	P10 Exam as an instrument for student-active learning in a reliability analysis course_Selvig og Abrahamsen
	P11 Refill – påfyll på laboratoriet_Thorkaas et al
	P12 Læringsakademi – Kollegafellesskap for kulturendring_Sivertsen
	P13 Oppfriskning av basisferdigheter - hverandrevurdering som gruppearbeid_Møllersen
	P14 Tenke som en programmerer_Brustad
	P15 Undervisningsmetoder i fag for mobilapplikasjonsutvikling_Pedersen
	P16 Å motivere og forberede internasjonale studenter for ingeniørstudier_Takamine et al
	P17 Bruk av studentassistenter til å utvikle fagspesifikke brettspill_Aakre
	P18 Which education should we have today for a more sustainable tomorrow_Bounaim
	P19 Hvordan bygge studieprogram for fremtiden_Gederaas
	P20 Tools and practices for structured and documented student reflective thinking_Kalian
	P21 STEM Teachers and Heads of Education as partners in change_Førland, Holtermann, Bjune og Eliassen
	P22 Supporting Educational Change through Change Teams_Andersson og Cotner
	P23 sammendrag_nielsen_eidesen
	Konferansebidrag trykt utgave
	01 Haakens
	02 Bolland
	03 Beerepoot
	1 Introduksjon
	2 metode
	2.1 Beskrivelse av emnet
	2.2 Beskrivelse av eksamenen
	2.3 Spørreundersøkelse: studentenes perspektiver på eksamensform

	3 Resultater: skoleeksamen eller hjemmeeksamen?
	4 Diskusjon

	04 Coucheron
	1 introduksjon
	2 metode
	2.1 Beskrivelse av emnene
	2.2 Pollbasert undervisning
	2.3 Felles nettbasert studentevaluering

	3 resultater
	4 diskusjon & Konklusjon

	05 Persson
	06 andreassen
	07 Fjeld
	08 Korpås
	1 Introduksjon
	2 Kontekst
	3 datainnsamling
	4 STUDENTENES ERFARINGER OG REFLEKsJONER
	4.1 Favoritteksperiment og motivasjon
	4.2 Praktisk tilnærming til fysikk for å forstå teori
	4.3 Studentenes læring

	5 Våre refleksjoner og tanker
	6 Takk til Studentene

	09 Gregers
	10 Hoff
	1 Introduksjon
	2 Metode for Gjennomføring
	2.1 Fag 1: ETE-2801 Elektriske installasjonar
	2.2 Fag 2: ELE-2502 Elektronikk 1
	2.3 Fag 3: ELE-2602 Mikrokontrollere

	3 Resultat
	3.1 Fag 1: ETE-2801 Elektriske installasjonar
	3.2 Fag 2: ELE-2502 Elektronikk 1
	3.3 Fag 3: ELE-2602 Mikrokontrollere

	4 Diskusjon
	5 Konklusjon

	11 Holen
	12 Sande
	13 Storesund
	14 Radmehr
	ABSTRACT: a growing body of literature in mathematics education focuses on how teaching and learning mathematics could be improved in service mathematics courses of different STEM major programs. Service mathematics courses are part of economics progr...
	1 Introduction
	2 Mathematics in economics
	5 Results
	6 Discussion and conclusions

	15 Dæhli
	16 Jenssen
	17 Solstrand
	1 introduksjon
	2 Metode
	2.1 Introduksjon av CranialGame til studentene
	2.2 Spørreundersøkelse om motivasjon til å ta i bruk spillet

	3 resultater fra spørreundersøkelsen
	4 oppsummering & diskusjon

	18 Sverdvik
	19 Langfoss
	20 Lobert
	Peer-review of oral presentations using Feedback Fruits

	21 Olsen
	22 Pezzotta
	1 INTRODUCTION
	2 DESIGN of education programs
	2.1 Traditional way of designing courses
	2.2 New needs in the Energy field of study
	2.3 Proposed new method (data-based design method)

	3 CASE STUDY
	3.1 Description of case study
	3.2 Methods
	3.3 Results

	4 DISCUSSION
	5 CONCLUSIONS
	6 summary, ACKNOWLEDGMENTS and references

	23 Bodsberg
	24 Sandvoll
	25 Thorvaldsen
	26 Bjune
	27 Hansen
	28 Berglund
	29 Daae
	30 Marøy
	1 Bakgrunn
	2 Teori
	3 Metode
	3.1 Undervisingsopplegg
	3.2 Intervju
	3.3 Spørreundersøkelse

	4 RESULTATER og diskusjon
	5 Konklusjon

	31 Pedersen
	32 Ovedal_Hakestad
	33 Jetlund
	34 Taha
	1 INTRODUCTIOn
	2 METHODS
	3 ResultS
	4 Conclusion

	35 Hanssen
	36 Costello
	37 Irgens
	1 Introduction
	2 Methods
	2.1 Description of the courses
	2.2 The intervention
	2.3 Data collection

	3 Findings
	4 Discussion

	38 Takamine
	39 Møllersen
	40 Hagland
	From theory to practical skills – effect of interactive simulation lab exercises for improved learning (DigiLab)
	1. Department of Chemistry, Biosciences and Environmental Engineering, University of Stavanger
	ABSTRACT: Molecular biology is a fundamental field of study that deals with the structure, function, and regulation of molecules that make up living organisms. It is a key discipline in the life sciences, and an understanding of molecular biology is e...
	1. INTRODUCTION
	2. METHODS
	2.1 Informal questionnaire
	2.2 Exam data
	2.3 Wet labs

	3. RESULTS
	4. DISCUSSION
	4.1 How would this fit in blended or flipped classroom model?
	4.2 Alignment with Norwegian education quality
	4.3 Conclusion

	As this has been a funded educational project with limited time scope, it is hard to conclude that the access to digital lab simulations have improved the learning of students. We can only rely on informal course feedback, Labster simulation feedback ...

	REFERENCES

	41 Dahl
	42 Strømme
	43 Nylehn
	1 INTRODUCTION
	2 THEORETICAL FRAMEWORK
	3 METHOD
	4 RESULTS AND DISCUSSION
	4.2 Critical thinking in teaching
	4.3 Perceived barriers to critical thinking
	4.4 Limitations of the study
	4.5 Recommendations for critical thinking in teaching


	44 Holtermann
	45 Stenstrøm






