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The purpose of this study was to 

investigate sense of community 

(SOC) within a STEM learning 

community during the COVID-19 

pandemic. The STEM learning 

community that was the setting for 

this study is funded by a National 

Science Foundation (NSF) S-STEM 

grant. A mixed methods design was 

used to investigate levels of SOC 

and changes in SOC from December 

2019 to December 2020. Scholars 

completed the Sense of Community 

Index (SCI-2) (Chavis et al., 1986) 

during this time along with answer- 

ing questions about their experience 

in the program. Data showed evi- 

dence of a slight increase in SOC, 

when compared to prepandemic 

SOC. Three themes emerged from 

the qualitative data to support this 

finding: community as access, com- 

munity as sanctuary, and community 

as sacred. When data were coded 

for the presence of these themes 

across time, a slight decrease in 

the focus on community as access 

appeared from December 2019 to 

December 2020, but there were 

increases in the focus on sanctuary 

and sacredness of the community. 

Triangulation of the data provides 

evidence for this STEM learning 

community as an important support 

system for students during this time 

of unprecedented uncertainty in 

higher education. 

ecruiting and retaining a 

diverse cadre of STEM ma- 

jors in higher education is 

fraught   with   well-known 

and widespread issues (Davari et al., 

2017; Sithole et al., 2017; Xu, 2016). 

The need for STEM majors to hold 

future careers has been made clear 

(Laros, 2016; Sithole et al., 2017), 

but there are many factors that influ- 

ence a student’s decision to remain 

in their initial STEM major, includ- 

ing financial strain and the quality 

of the educational environment (Xu, 

2016). There is also a concern that 

STEM programs fail to give students 

adequate time for extracurricular ac- 

tivities, which has a negative impact 

on their overall college experience 

and their desire to complete their de- 

gree (Sithole et al., 2017). Other fac- 

tors such as first-generation status in- 

fluence students’ intention to depart 

before degree completion (Ash & 

Schreiner, 2016; White et al., 2018; 

Xu, 2016). 

Obstacles that impede degree 

completion for STEM majors have 

continued to persist even in the virtual 

educational environment created by 

the COVID-19 pandemic (Kalman 

et al., 2020). We believe that STEM 

students need a strong and resilient 

sense of community (SOC) in order 

to persist toward degree completion 

during these unprecedented times. 

White et al. (2018) posited that SOC 

does not develop without intentional 

interaction among community mem- 

bers and that place is important in 

creating and sustaining SOC. Toward 

this idea, the purpose of this study 

was to examine the persistence and 

sustainability of STEM scholars’ SOC 

through a STEM learning community 

during the COVID-19 pandemic. The 

following research questions guided 

this study: 

 
1. What were the SOC levels for 

scholars before and during the 

COVID-19 pandemic? 

2. How has SOC changed for 

scholars during the COVID-19 

pandemic? 

Theoretical framework 

One proven mitigation strategy for 

increasing retention and graduation 

rates in STEM majors is the imple- 

mentation of learning communities 

(Dagley et al., 2016; Solanki et al., 

2019; Hoffman et al., 2002). Learn- 

ing communities facilitate the de- 

velopment of relationships between 

students by combining academic 

and social interests (Hoffman et al., 

2002; White et al., 2019). Interaction 

with other like-minded students has 

positive implications for academic 

and social success of many student 

groups including low income, first- 

generation, and minority students 

(Ash & Schreiner, 2016; Johnson et 

al., 2020; Solanki et al., 2019; White 

et al., 2019). Learning communities 

often function as a cohort model, 

which has been shown to be a suc- 

cessful model for STEM students 

in higher education because of the 
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development of SOC (Maton et al., 

2016). Overall STEM student en- 

gagement can be enhanced through a 

learning community because of SOC 

(Jacobs & Archie, 2008). SOC has 

been associated with important men- 

tal health issues such as loneliness 

and alienation, highlighting the need 

to consider these factors as essential 

to student success (Oseguera et al., 

2020; White et al., 2019). 

Within the field of community 

psychology, Sarason (1974) first pro- 

posed the idea of SOC. This concept 

was later expanded upon by McMil- 

lan and Chavis (1986) and then first 

measured by Chavis et al. (1986). 

McMillan and Chavis (1986) asserted 

that “the experience of sense of com- 

munity does exist and does operate 

as a force in human life” (p. 8). They 

proposed that the measurement of 

SOC centers on four factors: mem- 

bership, influence, reinforcement of 

needs, and shared emotional connec- 

tion (Chavis et al., 1986). Member- 

ship refers to the feeling of belonging 

and has clear boundaries. Influence 

is a bidirectional concept that de- 

scribes both the member’s influence 

on the actions of the community 

and the cohesiveness created by the 

community. Reinforcement of needs 

consists of all of the various needs met 

by the community and shared emo- 

tional connection details the sense of 

a shared history and identification as a 

member of the community (Chavis et 

al., 1986). The Sense of Community 

Index-2 (SCI-2) (Chavis et al., 2008) 

is now widely used to measure this 

construct in multiple areas including 

within learning communities (Maton 

et al., 2016). 

Context for the study 

Appalachian State University, 

founded in 1899 as a teacher’s col- 

lege, has come to be known as the 

“premier public undergraduate in- 

stitution in the state of North Caro- 

lina” (Appalachian State University, 

2021). Appalachian State is one of 

17 campuses in the University of 

North Carolina System and enrolls 

more than 20,000 students, offering 

them more than 150 undergraduate 

and graduate majors. Situated in the 

Blue Ridge Mountains, Appalachian 

State has a well-known reputation 

for serving the region as well as pro- 

ducing high-quality research. 

The learning community that is the 

focus of this study is the Appalachian 

High Achievers in STEM scholar- 

ship program, which is funded by a 

National Science Foundation (NSF) 

S-STEM grant (NSF 17-527). This 

program, called “S-STEM” by scholar 

participants, is intended to recruit 

and retain talented, financially needy 

scholars, many of whom come from 

rural backgrounds. Five STEM degree 

programs partner to serve scholars 

as a part of S-STEM: chemistry, 

computer science, geology, applied 

mathematics, and physics. Scholars 

are admitted into the program from 

two categories: lower-level/transfer 

students or upper-level students. 

Lower-level/transfer students must 

be in their first year of the major 

while upper-level students must be 

within 60 hours of graduation and 

agree to enroll in graduate school at 

Southern State to obtain and sustain 

their funding. 

The S-STEM program includes 

several research-based elements that 

are intended to support scholars as 

they transition into the university and 

assimilate into their degree programs 

(Davari et al., 2017). First, scholars 

become a member of a research 

team each academic semester that 

has an assigned faculty mentor. The 

research teams consist of students 

in complementary majors and focus 

on a new problem each semester. 

Scholars also attend weekly study 

halls with peer tutors and attend an 

hour-long seminar each Friday. Semi- 

nar topics range from academic talks 

to leadership training. In addition to 

on-campus programming and other 

social events, each scholar is assigned 

an alumni mentor. Specific goals of 

the S-STEM program are to: enhance 

undergraduate research experiences, 

provide emotional support, and pro- 

vide support for continuing into a 

STEM career. 

Context for on-campus   events 

is important to bear in mind while 

evaluating the SOC of the S-STEM 

community both during and before the 

COVID-19 pandemic. Fall 2019 was 

a normal semester with all study halls 

and Friday seminars occurring face- 

to-face along with team meetings for 

the research project teams. On March 

11, 2020, our campus leadership ex- 

tended spring break until March 23 

when all classes, labs, and other meet- 

ings were required to be held fully 

online. For the S-STEM community, 

this meant that the Friday seminar 

became somewhat interrupted, as 

seminar topics had to shift and be 

rescheduled. The research teams con- 

tinued to meet independently online. 

Fall 2020 brought some uncertainty 

and many faculty were given options 

to teach fully online; the majority 

of classes and labs were held fully 

online. The Friday seminar continued 

to be held online during fall 2020, as 

well as study halls. We will explore 

these changes below in our discussion 

of the results. 

Method 

This study employed a convergent 

mixed methods design (Creswell & 

Plano Clark, 2018). Use of a con- 

vergent design mixes data in an ef- 

fort to obtain a fuller understanding 

 
 

50 Journal of College Science Teaching 



p49-57RT-McGee.indd 51 8/24/2021 8:40:00 AM 

 

Self-reported participant demographics. 

TABLE 1 

  
 

 

 

 

 

 

 

 

 

 

 

of the research problem (Creswell 

& Plano Clark, 2018). Data collec- 

tion for this study took place during 

the last Friday seminar in Decem- 

ber 2019, May 2020, and December 

2020 through a survey, created and 

deployed using Survey Monkey. 

Scholars were encouraged to com- 

plete the survey each semester, but 

they were not forced to do so. The 

survey contained various items of 

interest to the stakeholders associ- 

ated with the S-STEM program, 

including the Sense of Commu- 

nity Index-2 (SCI-2) (Chavis et al., 

2008) as well as two open-ended 

questions: (1) What have been the 

benefits of working with a faculty 

person (research mentor) to con- 

duct research in your field of study? 

and (2) Please share any comments 

you have about your experiences 

in S-STEM. Participants also self- 

reported demographic information. 

Participants 

In total there were 38 unduplicated 

participants in this study; primar- 

ily undergraduates (84%, n = 32). 

Graduate students (n = 6, 16%) were 

included in this study because most 

participated in S-STEM as under- 

graduates. The majority of partici- 

pants were male (63%, n = 24) and 

White (53%, n = 20). Data collection 

for this study spanned four cohorts 

of students entering the program at 

different times (see Table 1). Most 

members of cohorts 0 and 1 gradu- 

ated during the course of this study. 

Cohort 3 entered into the S-STEM 

program during the COVID-19 pan- 

demic and was included in this study 

as they interacted fully with Cohort 2 

during the fall 2020 semester. 

Data analysis 

Descriptive statistics were used to 

determine the levels of SOC present 

during each instance of data collec- 

tion (December 2019, May 2020, 

and December 2020) as measured 

by the SCI-2 (Chavis et al., 2008). 

The SCI-2 scores were created by 

calculating a total sum and then sub- 

sequently calculating a sum for each 

subscale. The highest possible score 
 

 

 

 

 
 

  Cohort 0 
n = 4 

Cohort 1 
n = 12 

Cohort 2 
n = 12 

Cohort 3 
n = 10 

All 
n = 38 

Starting year 2017–18 2018–19 2019–20 2020–21   

 n (%) n (%) n (%) n (%) n (%) 

Level Undergraduate 4 (100%) 9 (75%) 12 (100%) 7 (70%) 32 (84%) 

Graduate 0 3 (25%) 0 3 (30%) 6 (16%) 

Gender Female 0 4 (33%) 4 (33%) 5 (50%) 13 (34%) 

Fluid 0 1 (8%) 0 0 1 (3%) 

Male 4 (100%) 7 (58%) 8 (67%) 5 (50%) 24 (63%) 

Race/ethnicity African American 1 (25%) 0 3 (25%) 1 (10%) 5 (13%) 

Asian-American/ 
Pacific Islander 

1 (25%) 1 (8%) 0 1 (10%) 3 (8%) 

Latino/a/Hispanic 
American 

0 5 (42%) 3 (25%) 1 (10%) 9 (24%) 

Multi-racial 0 1 (8%) 1 (8%) 0 2 (5%) 

White/Caucasian 2 (50%) 5 (42%) 5 (42%) 8 (80%) 20 (53%) 

Major Chemistry 0 2 (16%) 1 (8%) 1 (10%) 4 (11%) 

Computer science 3 (75%) 4 (33%) 5 (42%) 3 (30%) 15 (39%) 

Geology 0 1 (8%) 1 (8%) 0 2 (5%) 

Mathematics 1 (25%) 2 (16%) 3 (25%) 4 (40%) 10 (26%) 

Physics 0 3 (25%) 1 (8%) 2 (20%) 6 (16%) 
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Sense of community index (SCI-2) scores across three semesters. 

TABLE 2 
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for total SOC is 72. The highest pos- 

sible score per subscale (Member- 

ship (M), Influence (I), Reinforce- 

ment of Needs (RON), and Shared 

Emotional Connection (SEC) is 18. 

The SCI-2 has a reported alpha of 

.94, with subscale alpha coefficients 

of .79 to .86. Due to the limitations of 

small sample sizes, only descriptive 

statistics will be reported. 

Qualitative data were then exam- 

ined using open coding with the two 

questions from the surveys first coded 

for the presence of the four factors 

in a SOC as defined by McMillan 

and Chavis (1986). Data were then 

recoded to examine references to 

the three main goals of the program: 

Research Experience (RE), Emotional 

Support (ES), and Career Support 

(CS). Codes were then transformed 

into themes and data analyzed again 

in concert to triangulate findings from 

both data sets. 

Results 

Descriptive statistics shown in 

Table 2 allow for a comparison 

of SOC scores across time in ag- 

gregate. Close analysis of these 

scores revealed a decline in total 

SOC and in all four SOC subscales 

from December 2019 to May 2020. 

Data revealed a sizeable increase in 

mean total SOC from May 2020 to 

December 2020. Across all partici- 

pants, mean total SOC was greater 

in December 2020 than in Decem- 

ber 2019 (pre COVID-19). Subscale 

scores for influence, reinforcement 

of needs, and shared emotional con- 

nection were all greater in Decem- 

ber 2020 than in May 2020 or De- 

cember 2019. Membership scores 

were slightly lower in December 

2020 than December 2019, but 

higher than May 2020. 

When total SOC is examined by 

cohort (see Table 3), some of the same 

patterns emerged. Mean total SOC for 

December 2020 remains the highest 

for each cohort. However, subscale 

scores by cohort do not mimic the 

overall patterns shown in SOC in all 

cases. 

Patterns in the qualitative data 

echoed the patterns in the quantitative 

data. The highest number of codes 

for subscales of SOC were found in 

December 2020. In total, RON was 

coded most (79 times), M was coded 

43 times, and SEC was coded 23 

times. There were no codes for I in 

the qualitative data, likely due to the 

nature of the questions. 

When the same data were coded 

for the occurrence of program goals, 

the highest code frequencies were 

found in December 2020. RE was 

coded 66 times, ES was coded 60 

times, and CS was coded once. See 

Table 4 for frequency of codes. 

Themes 

The intersectionality of our codes 

allowed themes to emerge that cap- 

tured the various aspects of SOC of 

this particular community during the 

time that this study took place. We 

recognize that these themes may be 

time bound and contextual, as the 

COVID-19 pandemic presents a 

unique opportunity to examine the 

sustainability of SOC during a seis- 

mic shift in the norm. As expanded 

upon above, the impact of the CO- 

VID-19 pandemic on our institution 

was substantial with an extension of 

spring break in spring 2020 leading 

into a fall 2020 semester that was 

full of uncertainty. Nonetheless, we 

found the themes to be a meaning- 

ful interpretation of the shift in SOC 

and feelings about the community as 

time has passed. 

Community as access 

Community as access occurred 

where the desire for and receipt of 

context-specific support from the 

community, as well as access to re- 

sources, were mentioned. Access 

was defined in this study as both ac- 

cess to resources (i.e., software, hard- 

ware, lab spaces) and also access to 

 

 

 

 

 
 

   
Total sense of 
community 

 

Membership 

 

Influence 

 
Reinforcement 
of needs 

Shared 
emotional 
connection 

 n M SD M SD M SD M SD M SD 

December 2019 23 52.13 13.81 12.33 3.71 12.50 3.68 13.38 3.55 13.48 4.23 

May 2020 23 50.04 13.38 11.65 3.78 12.09 4.13 13.22 3.36 13.09 3.36 

December 2020 26 55.62 11.49 12.04 3.74 14.59 3.04 14.62 3.10 14.42 2.80 
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 TABLE 3  

Sense of community by cohort. 

Note: M = membership, I = influence, RON = reinforcement of needs, SEC = shared emotional connection, SOC = Total sense of 
community. 

  
 

 

 

 

 

 

 

 

 

 

 

expertise (i.e., mentors, peer mentors, 

faculty). This theme remained a con- 

stant at each data collection point and 

highlighted the academic nature of 

the learning community that S-STEM 

provides to scholars. Participants con- 

sistently shared that subject-specific 

knowledge was a valued part of this 

community and that students other- 

wise would not normally have access 

to some of these knowledge-building 

experiences. This theme appeared in 

the data a total of 81 times. 

Some responses within this theme 

were straightforward such as, “I’ve 

begun to learn how to program.” 

Other responses focused on the role 

of the research mentor: “My research 

mentor has been extremely patient and 

been helpful throughout the research 

process.” Mentors were viewed as a 

“guide” and sometimes mentioned by 

name: “Dr. N [pseudonym] has helped 

us set up Unreal on the lab computers 

and work on our project.” “When we 

get stuck we can go to Dr P [pseud- 

onym] for help.” 

In May 2020 and December 2020, 

responses within this theme became 

more elaborate and detailed, and 

presented a shift toward the valued 

resource in the community being peo- 

ple (experts, faculty, other students) 

and away from the research project, 

technology, and software. One such 

comment in May 2020 was, “I think 

I have benefited from working with 

Dr. C [pseudonym] because she not 

only leads our research, but she also 

helps us plan our classes and how to 

move forward towards our degrees and 

provides personal mentorship as well.” 

Additionally, one scholar commented 

that, “It is great having a research men- 

tor to guide you along the process and 

make sure that you and your group are 

learning and investigating new topics.” 

Academic goals beyond undergraduate 

degrees and career goals were also 

mentioned by participants with rel- 

evance to this theme. One scholar com- 

mented in December 2020 that, “It’s 

been helpful to have someone not only 

be an aid in research but also be helpful 

in other aspects.” Another commented 

that the research mentor was helpful 

for “getting a different point of view 

on research and industry.” 

Community as sanctuary 

One definition of sanctuary is “a place 

of refuge and protection (Merriam- 

Webster, 2021). The theme commu- 
 

 

 

 

 
 Cohort 0 Cohort 1 Cohort 2 Cohort 3 

Construct n M SD n M SD n M SD n M SD 

M 4 10.25 4.43 11 13.64 3.80 9 11.67 3.04 0   

I 4 9.25 4.57 11 13.36 3.64 9 12.89 2.85 0   

RON 4 13.00 6.00 11 13.82 3.16 9 13.00 3.12 0   

SEC 4 12.75 6.18 11 13.55 4.70 8 13.75 2.82 0   

SOC 4 45.25 19.84 11 54.36 14.16 8 52.50 10.45 0   

M 4 13.25 2.22 11 11.18 3.25 8 11.50 5.10 0   

I 4 12.75 4.11 11 11.55 3.91 8 12.50 4.87 0   

RON 4 12.75 4.57 11 13.55 2.91 8 13.00 3.74 0   

SEC 4 14.00 2.83 11 13.00 3.82 8 12.75 3.24 0   

SOC 4 52.75 13.45 11 49.27 12.77 8 49.75 15.73 0   

M 2 11.00 1.41 8 13.38 3.85 6 12.33 4.27 10 11.00 3.71 

I 2 14.50 0.71 8 15.88 3.09 6 13.17 3.82 10 14.30 2.67 

RON 2 14.00 2.83 8 16.63 2.07 6 13.17 3.60 10 14.00 3.13 

SEC 2 14.00 0.00 8 16.00 2.00 6 14.00 3.52 10 13.50 2.92 

SOC 2 53.50 2.12 8 61.88 10.25 6 52.67 13.97 10 52.80 11.21 
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nity as sanctuary reflected feelings 

about being connected to others in the 

community. Responses coded under- 

neath this theme became longer, more 

detailed, and in many cases more 

heartfelt from December 2019 to 

December 2020. This theme appears 

a total of 55 times. Participants re- 

flected a sense of appreciation for the 

community as a safe space while also 

echoing the importance of relation- 

ships: “Stem [S-STEM] has helped 

me greatly with academics and also 

with making friends.” One student 

shared, “I really enjoy the atmosphere 

and the sense of community and fam- 

ily that has been built up over my time 

in the program as well as the oppor- 

tunities and connections it’s allowed 

me to make.” 

There are other responses in both 

semesters of 2020 that reflect the idea 

of trust within the community. We con- 

sidered trust to be something greater 

than just being connected and reflected 

a deeper bond within the community. 

Some of the responses that fell under 

this theme were quite detailed. One 

scholar shared, “I am able to have a 

chemistry teacher who I can send 

questions to if needed and simply by 

developing a relationship with her I 

feel more connected and confident 

in my major.” Another shared their 

experience after several years of con- 

nection with the community by stating, 

“Since I started the program my fresh- 

man year, I’ve had the same professor 

research mentor and she has been 

great. The biggest benefit [of S-STEM] 

would be having someone you trust to 

go to with questions and/or concerns.” 

Community as sacred 

The final theme, community as sa- 

cred, aligns with the following defi- 

nition from Merriam-Webster as 

“highly valued and important” (Mer- 

riam-Webster, 2021). This theme ap- 

pears a total of 74 times in the data. 

In December 2019, participants re- 

marked about being “grateful” for 

the experience, or “enjoying” the 

program. One such statement from a 

student was, “I enjoy coming together 

to do research sometimes on shared 

interests.” Another was, “I really en- 

joy and feel as though I benefit from 

this program!” In May and Decem- 

ber 2020, more participant responses 

referenced membership in the “S- 

STEM” community than in Decem- 

ber 2019, naming the community in 

their responses and fully elaborating 

on their feelings about the program. 

There were many references to appre- 

ciation of belonging to something and 

connecting to something. One student 

shared that, “This has been a hard 

year that I have made through thanks 

to the S-STEM community.” Another 

elaborated by stating, “The S-STEM 

program has made my time at [South- 

ern State University] in the program 

significantly better. It is an excellent 

community and they have helped me 

tremendously personally and profes- 

sionally.” Other scholars commented, 

“It has been very helpful as a support 

system especially being at home so 

much during quarantine” and “I love 

having a group of people that care for 

me!” One of the most powerful com- 

ments in the study was coded within 

this theme as well: “Every time we 

meet up, it feels like meeting with 

family and friends so it is very nice 

to have in times when I can’t visit my 

family and friends.” 

Sense of community before 
and during the COVID-19 
pandemic 

We found it important to examine the 

frequency of our three themes across 

time in order to investigate the per- 

sistence and sustainability of SOC 

during the COVID-19 pandemic and 

were surprised by the results. Figure 

1 details the trends that emerged once 

scholar responses were coded the- 
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Frequency of codes and themes across data collection points. 

TABLE 4 

 December 
2019 

May 
2020 

December 
2020 

Total 

Sense of community code f f f f 

1. Membership (M) 11 14 18 43 

2. Influence (I) 0 0 0 0 

3. Reinforcement of needs (RON) 23 23 33 79 

4. Shared emotional connection (SEC) 5 5 13 23 

Goals code f f f f 

A. Research experience (RE) 22 19 25 66 

B. Emotional support (ES) 14 19 27 60 

C. Career support (CS) 1 0 0 1 

Themes f f f f 

Community as access 28 27 26 81 

Community as sanctuary 16 19 20 55 

Community as sacred 12 21 41 74 

 



p49-57RT-McGee.indd 55 8/24/2021 8:40:00 AM 

 

  
 

 

 

 

 

 

 

 

 

 

 

matically. We found that community 

as access showed a slight downward 

trend, occurring slightly less fre- 

quently in May and December 2020 

than in December 2019. An opposite 

pattern appeared in the trendlines 

for the other two themes. Commu- 

nity as sacred occurred slightly more 

frequently across time, with partici- 

pants mentioning the S-STEM com- 

munity by name in many of their 

responses and detailing the value of 

membership in the community, espe- 

cially during the pandemic. Commu- 

nity as sanctuary also occurred more 

frequently across time with a large 

increase in December 2020. 

While the findings we will discuss 

are valuable to our program we feel 

that they are also valuable to other 

learning communities and show value 

to the field as a whole as these com- 

munities are serving a very real pur- 

pose for students during a trying time. 

The discussion will detail our general 

findings and the significance of those 

findings along with limitations and 

recommendations for future research. 

Discussion 

In this study, our intersectionality 

of the two coding schemes showed 

quite a bit of overlap, causing us 

to examine the ebb and flow of re- 

sponses to different aspects of SOC, 

both before and during the end of the 

pandemic. After the data were thor- 

oughly triangulated, we feel confi- 

dent in asserting the validity of our 

findings. White et al. (2018) noted 

the importance of place in establish- 

ing community. Place was defined as 

“classes, residents, halls” (p. 814). 

However, we now think of online 

classes and meetings as “places” as 

well and it seems possible that vir- 

tual places will continue to fill an im- 

portant role in establishing SOC for 

college students. The movement of 

S-STEM community activities into 

virtual spaces seemed to not have a 

negative impact on overall SOC of 

this learning community. Quite the 

contrary, SOC remained strong and 

even increased during the COV- ID-

19 pandemic. We were surprised by 

what appeared to be an increase in 

mean SOC from December 2019 to 

December 2020 and an increase in 

most all subscales of SOC. As the 

fall 2020 semester was offered 

almost fully online campus-wide, 

and the Friday seminars were also 

online, a dramatic drop in SOC was 

expected. 

We also found value in examining 

the trends in the qualitative data with 

regard to SOC and think the trends are 

of value in considering the possible 

impact that the pandemic has had 

on SOC within S-STEM. We found 

that our scholar participants first 

connected to the S-STEM learning 

community academically and then 

emotionally later on. It was fascinat- 

ing that responses to questions about 

the research mentor and the program 

in general shifted in focus from an 

appreciation of the community as 

asset-rich to the community as emo- 

tionally rich. 

Feelings about membership in the 

community shifted from “enjoyment” 

to “gratefulness.” Major changes oc- 

curred during the time of this study 

on our campus. All students in March 

2020 were asked to leave campus and 

return to their homes. As disruptive 

as this directive was for academic 

environments, it also caused unprec- 

edented emotional disruption to col- 

lege students (Kalman et al., 2020). 

As participants clearly noted, there 

were times when they were unable 

to gather with their own family and 

friends and the S-STEM community 

was able to fill this role in their lives. 

Additionally, our S-STEM scholars 

come from various communities and 

family structures, are diverse, and 

many are first-generation college 

students. Responses from the schol- 

ars during May and December 2020 
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  FIGURE 1  

Frequency of sense of community themes across time. 
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show without question that S-STEM 

remained a lifeline for them to cam- 

pus, faculty, and friends. 

We entered into this study with 

the intention of merely examining 

the levels of SOC present within the 

S-STEM learning community. The 

literature on learning communities 

is rich and the value of the learning 

community to retention and degree 

completion cannot be understated. 

Learning communities themselves, 

during normal academic semesters, 

bolster students and keep them per- 

sisting toward degree completion 

(Hoffman et al., 2002; White et al., 

2019). We believe that in these uncer- 

tain times, when we are still operating 

in a more virtual academic environ- 

ment, that there is added value to our 

S-STEM community to support and 

sustain our scholars both in degree 

completion and emotionally. This 

study includes significant findings for 

both the learning community litera- 

ture, SOC research, and the emerg- 

ing research around the COVID-19 

pandemic and impacts on institutions 

of higher education. 

Limitations 

Although the use of mixed meth- 

ods allows for investigation of SOC 

within a small STEM learning com- 

munity, the lack of a large sample 

size creates an obstacle for examin- 

ing these constructs inferentially. 

The use of only descriptive statis- 

tics for measuring a psychological 

construct likely has more utility for 

applied research and evaluative pur- 

poses. Empirically, we cannot attri- 

bute causation of an increase in SOC 

to the S-STEM learning community 

through the pandemic. Furthermore, 

as this study took place at a single 

institution, its findings may not be 

generalizable to other institutions or 

other STEM learning communities. 

With these limitations in mind, we 

have recommendations for future re- 

search that will lead to generalizable 

findings. 

Recommendations for future 
research 

There are many interesting avenues 

to explore regarding SOC in STEM 

learning communities. First and 

foremost, more intensive qualitative 

research would contribute a rich and 

deep understanding of the relation- 

ships at play between our scholars 

and their peers and mentors. Future 

studies should seek to examine con- 

structs not explored in this study 

such as influence of community 

members on the community and vice 

versa. As these data are a snapshot in 

time, future research should continue 

to examine community aspects that 

might contribute to SOC. As men- 

tioned above, there is a burgeoning 

field of study around the COVID-19 

pandemic and impacts on multiple 

aspects of society and on institu- 

tions of higher education. Future 

researchers should further explore 

how STEM learning communities 

buffer isolation and mental health is- 

sues for college students navigating 

uncharted waters as young adults, 

students, and scholars. Additionally, 

there remain many opportunities for 

research around virtual and online 

learning communities and how those 

communities function, support each 

other, and recognize members of the 

community through shared experi- 

ences. ■ 
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