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Work in Progress: Investigation of Student-Faculty Micro-Interactions on 
Students’ Sense of Belonging through Organized Student-Faculty Lunches 

 
Introduction 

This WIP research investigates the effect of student-faculty micro-interactions on students’ 
senses of belonging using a population of undergraduate biomedical engineers (BMEs). 
Establishing a strong sense of belonging is inextricably linked with student engagement [1, 2], 
community building [3, 4], and retention of college students [5]. Students who feel like they 
belong to their university, their major, or at least feel a sense of belonging in their higher 
education are not only more likely to stay with their field of study [1] but also perform better 
academically [6], engage more attentively in their classes [7], and become more persistent [8]. 
Strategies for improving the sense of belonging have documented an increase in the performance 
of students and successful graduation from their respective engineering major, which translates 
into improved success in setting and achieving goals within their professional life. [9, 10] These 
principles can be applied to entire disciplines or narrowed to apply to specific majors. 

The field of undergraduate engineering education is continually evolving, with a growing 
emphasis on fostering a sense of belonging among students. [11] The impact of formal, 
pedagogical interactions between students and faculty have been well-documented. [12-15] 
Formal interaction is defined by Komarraju as in-class or instruction-related interaction between 
students and faculty members. [15] Faculties engaging in behaviors such as learning students’ 
names have shown to facilitate establishing an environment conducive to learning [16] and 
students receiving encouragement from their instructors demonstrate higher aptitude for 
engagement than students that did not [17]. Informal interaction is established as interaction 
outside of relevant classroom instruction. [15] Reported benefits of informal faculty interaction 
include improved clarity in career goals for undergraduate students [18] and increased GPA [19]; 
however, specific recommendations have yet to be investigated. Our study investigates informal 
student-faculty micro-interactions and their potential to shape students' perceptions of belonging 
within the field of biomedical engineering (BME) and the BME department. A 2019 internal 
survey within one specific BME department uncovered a concerning trend, revealing that one-
sixth of undergraduate students felt discomfort within the major, all of whom were a part of the 
34% with no affiliation with BME undergraduate student-focused groups. Moreover, one-third of 
the surveyed students seriously contemplated leaving the major, highlighting the urgency of 
addressing these issues to ensure the retention and success of students pursuing BME. 

To address these challenges also seen in our department, our study introduces an intervention in 
the form of organized monthly student-faculty lunches based on shared interests. These 
interactions aim to provide a platform for informal engagement between students and faculty 
members, potentially fostering a supportive community [20] within the department. Albeit an 
uncommon type of interaction [21], our proposed interventions provide a potential avenue to 
facilitate informal interactions between students and faculty. Our research uses Driscoll et al.'s 
[14] student-faculty interaction assessment model to evaluate students' sense of belonging, 
incorporating Likert-scale questions and free-response inquiries to capture nuanced aspects of 
their experiences. By focusing on both immediate and lasting impacts, our investigation seeks to 
identify improvements in students' perceptions and assess the sustainability of these positive 
outcomes over time. 



This study contributes to the broader discourse on student engagement, community building, and 
retention strategies in engineering or higher education in general with the translation from BME 
education. The findings not only provide insights into the effectiveness of informal student-
faculty micro-interactions but also offer a scalable and cost-effective approach that may be 
applicable across diverse academic settings. The introduction of such initiatives becomes 
increasingly crucial in ensuring that students, especially those at risk of disengagement, find a 
supportive and inclusive environment that enhances their sense of belonging and contributes to 
their overall academic success [20] and well-being in BME. 

 
Methods 

Twenty-three (23) non-graduating BME undergraduate students that have at least one year left in 
their academic plan, recruited during April to December 2023, in groups of 3-5, participated in 
department-sponsored lunches with faculty members based on shared interests. Recruitment of 
the students was based on an initial survey where students were given prescribed topics of 
interest such as undergraduate research, career advice, or graduate school. Students were given 
the option to write their own topics of interest in case the prescribed ones did not match what the 
students would like to discuss during the lunch. Confirmed students completed an anonymous 
pre-intervention survey of ten (10) questions, with 8 Likert-scale questions (1: strongly disagree, 
5: strongly agree) derived from the Driscoll model [14] and Leibowitz et al.’s validated survey 
[22] and 2 free response questions to understand the students’ motivation for attending the lunch. 
The 8 Likert-scale questions (shown in Table 2) explore dimensions of belonging including 
knowledge and satisfaction of events, self-efficacy, sense of belonging in department, clarity of 
career goals, and knowledge of diversity, equity, and inclusion (DEI). These topics were derived 
from Driscoll et al.’s model in the areas of inclusion like career choices, sensitivity to diversity, 
awareness of community and self-awareness [14].  

The two free-form questions sought to inform the faculty with students’ goals and specific 
questions that may be useful for the discussion. Demographic information including class 
standing, gender, and ethnicity was also voluntarily obtained using the pre-survey. The lunches 
consisted of open-ended discussions with the faculty member and participating students, based 
on topics that students submitted beforehand, although students were encouraged to ask any 
questions that arose during the lunch. Covered topics ranged from inquiries about undergraduate 
research opportunities and directions, advice for undergraduate life, and general inquiries 
regarding post-graduate studies (master’s or PhD). A member of the investigating team was 
present during every lunch to facilitate discussion and conduct the logistics of the study, such as 
establishing the meeting location and administering the post-survey. 

Immediately following the lunch, students took a linked anonymous post-survey with the 
identical Likert-scale questions and two additional free-form questions for feedback. The Likert-
scale questions were reissued as a second anonymous post-survey one month later. We used 
Qualtrics to conduct all surveys. We chose a significance level of 0.05 for all comparisons. 
Paired t-tests were performed on results in each Likert-scale question from pre- vs. post-survey 
and pre- vs. one-month post-survey. Holm-Bonferroni corrections for multiple comparisons were 
performed in analysis of data involving the one-month post-survey. Python 3.11 was used to 
implement the statistical routines and create the illustrations. Our IRB approved our project as an 
exempt study (IRB #2030008-2).  



Results 

The demographics of student participants who responded to our post and one-month post-surveys 
are included in Table 1, which comprises of the data set that we analyzed in this study. 
Table 1. Demographics of responding students in the post-intervention survey (post-survey, 20 participants) and the 
one-month post-survey (14 participants) in percentage of students who responded to the respective surveys. Note 
that the sum of all ethnicities exceeds 100% because students may identify as multiple ethnicities. 

Demographic Range (post-survey, n=20) 
Class standing 1st year 

25.0% 
2nd year 

30.0% 
3rd year 
40.0% 

4th year or higher 
5.0% 

Gender Male 
10.0% 

Female 
85.0% 

Nonbinary/third gender 
5.0% 

 

Ethnicity White:  
Asian/Asian American 

Hispanic/Spanish Origin: 
Mexican/Mexican American/Chicanx: 

African American/African/Black: 
American Indian/Alaskan Native: 

35.0% 
70.0% 
5.0% 
5.0% 
5.0% 
5.0% 

Demographic Range (one-month post-survey, n=14) 
Class standing 1st year 

21.4% 
2nd year 

35.7% 
3rd year 
35.7% 

4th year or higher 
7.1% 

Gender Male 
14.3% 

Female 
78.6% 

Nonbinary/third gender 
7.1% 

 

Ethnicity White:  
Asian/Asian American 

Hispanic/Spanish Origin: 
African American/African/Black: 

American Indian/Alaskan Native: 

42.9% 
71.4% 
7.1% 
7.1% 
7.1% 

 

Table 2. Likert-scale questions (1: strongly disagree; 5: strongly agree) administered in the survey to the participating 
students with average scores of the questions from the pre-intervention survey (pre-score) and immediate post-
intervention survey (post-score) out of 5.00. n=20. 

Question  Pre-score 
/5.00 

Post-score 
/5.00 

Q1. I am aware of the undergraduate-oriented events and opportunities (for example, 
the BME Open House) in the department of Biomedical Engineering at UC Davis. 3.25 4.05 

Q2. I have participated in the events and am satisfied with the quality of such 
undergraduate-oriented events in the department. 3.05 3.80 

Q3. I feel that I belong in the department of BME at UC Davis. 3.55 4.05 

Q4. I am clear about my undergraduate academic study plan (the course schedules) 
in BME at UC Davis. 3.45 3.70 

Q5. I know my strengths and weaknesses in my concentration of study in BME. 3.25 3.55 

Q6. I would like to complete my B.S degree in BME at UC Davis. 4.50 4.70 

Q7. I am clear about my career goals in biomedical engineering. 3.10 3.80 

Q8. I am aware of the challenges associated with the 
biomedical engineering industry in terms of diversity, equity, and inclusion. 3.20 3.70 



We received 20 valid responses (87.0% response rate) for the immediate post-survey and 14 
responses (60.9% response rate) for the one-month post-survey. Comparisons of the results from 
the pre and the post-surveys are shown in Table 2 and Figure 1. Students reported significant 
improvement in multiple aspects from our survey, including Q1 (knowledge of events, p<0.001), 
Q2 (participation and satisfaction of events, p=0.007), Q3 (sense of belonging in department, 
p=0.004), Q7 (clarity of career goals, p<0.001), and Q8 (knowledge of DEI, p=0.021). 
 

 
Figure 1. Pre- (blue) vs post-survey (orange) results for 20 
participants. Questions 1-8 correspond to Q1-8 in Table 2. 
*: p<0.05; **: p<0.01; ***: p<0.001. 

 
Figure 2. Pre- (blue) vs post-survey (orange) and pre vs. 
one-month post-survey (green) results for 14 participants. 
Questions 1-8 correspond to Q1-8 in Table 2. *: p<0.05; **: 
p<0.01; ***: p<0.001; * (ns): p<0.05 but did not survive the 
Holm-Bonferroni corrections for multiple comparison.

The one-month post-survey results, found in Figure 2, featured fewer students yet achieved 
statistical significance that lasted through the one-month post-survey in Q2, Q3, Q7, and Q8 with 
similar significance levels. One notable difference is that Q6 (intention to graduate from major) 
showed significance in the pair of pre- vs. the immediate post-survey (p=0.019), although this 
trend diminished somewhat in pre- vs. one-month post-survey (p=0.082). In general, the 
improvements in the one-month post-survey followed the same trend as the immediate post-
survey and minimal changes happened one month after the lunch. 
 
Discussion 

The data thus far suggest a positive correlation between students’ sense of belonging and 
informal student-faculty micro-interactions through the organized lunches. Our findings are 
consistent with existing literature, such as the improvement in the clarity of career goals [18]. 
Students showed good improvement from the pre-intervention in each question, from awareness 
of BME events to a sense of belonging, while resulting in five pairs of statistical significance in 
the post-survey. Figure 2 indicates this improvement is lasting despite a single intervention. We 
hypothesize that the lasting improvement resulted from students entering lunch with a clear 
understanding of their goals and knowledge of the faculty that they would be having lunch with. 
Our approach is extremely translatable with minimal cost and commitment of human resources. 
Documentation of our methods and assessments can be distributed to other majors or colleges to 
provide foundational guidelines for the execution of a similar intervention, although individual 



departments are recommended to exercise caution since the reception of student-faculty 
interactions have been reported to be variable by major. [21] 
Our survey assessed the sense of belonging in BME quantitatively using 8 Likert-scale questions. 
These 8 questions were written to adopt a broad coverage on the theoretical framework provided 
in Driscoll et al.’s model [14] while ensuring a high rate of retention in participation of our post-
surveys. Results from our study will serve as a steppingstone for our future studies that involve 
more detailed assessments in sense of belonging due to informal student-faculty interactions. 
With better developments of the survey questions and potential validation, we will be more 
confident in teasing out subjectivity in subjects’ interpretations to our current Likert-scale 
questions and reveal the exact areas where our interventions have benefits in. 
Three questions received positive improvements in the post-survey but did not fall significant at 
the 0.05 level. Q4 and Q5 relate to the academic plan and performance/competence of the 
students in BME. We postulated that the lower improvement may be due to faculties not 
necessarily knowing all the courses offered in our BME curriculum and all the concentration 
offered by the department, as well as the faculties’ research focus not completely aligning with 
the students’ concentration of interest. 
The main reason for us not to achieve a significant result on Q6 (I would like to complete by 
B.S. degree in BME at UC Davis) is the high base level (4.50/5.00 on pre-survey, in between 
strongly agree and agree). The results from the pre-survey suggest that the lunch participants 
may already be determined in finishing their BME degree at our school, which may or may not 
be the population that increased student-faculty interactions will be the most beneficial for. 
Although, Q1 and Q2 (knowledge, participation, and satisfaction of events; 3.25 and 3.05 in the 
pre-survey) suggest that we have adequately reached out to groups that did not know or have 
attended undergraduate-focused events in our department, potentially building community within 
this group. We will continue brainstorming ideas under our approved IRB for reaching out to the 
subgroup that are on the fence of completing their BME degree here. However, reaching out to 
“proper” populations remain a challenge for studies involving student engagement. 
The results we presented are an aggregate or average behavior of all participants. Improvements 
may not be even as individuals have unique methods of processing information, and the format 
of discussion over lunch may be more appealing to some students compared to others. Feedback 
comments made by a few participants indicated that their goals were not fully achieved in the 
lunches, though all responses indicated they learned something new regarding either their 
professional life, academia, or getting to know BME faculty better. One student indicated that 
their interests did not completely overlap with the faculty member they had lunch with, as the 
student was highly interested in going to industry immediately. Although uncommon in our 
results, we would like to caution the departments who would like to adopt our approach to use 
clear language and matching criteria for recruiting students, as mismatch in students’ and 
faculties’ interest will be detrimental in the outcome of such lunches. 
Table 1 suggests that we have acquired a reasonable distribution of class standing and ethnicity 
data, which are not far from our department’s distribution. However, we are getting an unusually 
high representation of females involved in the student-faculty lunches. We would like to 
investigate this behavior further in our future studies.  
We have additional work planned to move on from WIP to a full submission. To improve 
response rate for one-month post surveys, we plan on distributing gift cards as an incentive to 



completing the one-month post-survey, since currently, the completion of the one-month post-
survey is completely voluntary. We will continue enrolling subjects for our student-faculty 
lunches. With a larger sample size, we may be able to find more statistically significant 
improvements in other questions we included in the survey. A larger sample size also allows us 
to investigate the potential equity of the effects more accurately across demographics, as a larger 
sample size will likely represent the distribution of the demographic better. We are motivated by 
the literature that indicates a disproportionate number of college students that belong to 
marginalized groups in terms of ethnicity [23, 24], gender [25], or educational status [26] have a 
lowered sense of belonging than their peers. Research on engineering students is concurrent with 
these findings, as engineering students who pertain to these minority groups report a lower sense 
of belonging. [26-29] Once we perform subgroup analysis with each respective demographic 
group, we also plan to interview individuals from all demographic groups to tailor the execution 
of the monthly lunches to better improve students’ sense of belonging. We will also perform 
coding analyses on the free-response questions submitted by the students to identify certain 
themes that are commonly mentioned or asked, so that we could provide the department with 
suggestions for potential improvements in undergraduate education. The coding analyses will 
also be beneficial in preparing the faculty participants and setting faculties’ expectations before 
the students submit their pre-survey. 
We plan to continue investigating more instances of student-faculty micro-interactions in the 
same lunch setting as well as other informal activities such as board game nights with faculty. To 
control for confounding variables, we plan to administer student-only lunches with a graduating 
student acting as the mentor in place of the faculty in some of these lunches to assess the efficacy 
of informal student-student interactions versus student-faculty interactions, to provide a better 
sense of direction on implementations of the project in the next stage. We are actively looking 
for collaborators on our project; with more collaborators, validation and further development of 
our surveys could be performed for a more in-depth study of the specific impact of these lunches 
on students’ sense of belonging. 
 
Conclusion 

The organized monthly student-faculty lunches revealed positive and lasting correlation between 
informal student-faculty micro-interactions and improvement in non-graduating undergraduate 
BME students' sense of belonging. The observed enhancements in satisfaction with events, 
knowledge of concentration, sense of belonging, career goals, and awareness of diversity, equity, 
and inclusion underscore the potential of this approach in fostering a supportive community 
within academic departments. With its scalability, minimal resource commitment, and 
encouraging results, this intervention provides a promising avenue for other departments to adopt 
our approach to address challenges related to student comfort and retention within their majors. 
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