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Sustainable bridges from campus to campus:  

The creation and conduct of online synchronous  

summer bridge programs in 2020  

(NSF IUSE #1525367) 

 
Abstract 

 

Purpose: The purpose of the Sustainable Bridges from Campus to Campus project (NSF 

IUSE #1525367, known locally as Engineering Ahead) is to establish summer bridge programs 

that serve Engineering students at regional campuses of The Pennsylvania State University. In 

2016, residential summer bridge programs for incoming Engineering students were started at the 

Abington, Altoona, and Berks campuses patterned after a successful long-standing bridge 

program at the Penn State University Park campus. Recruitment focuses on enrolling racially 

underrepresented domestic students (i.e., African American, Hispanic American, Native 

American, Pacific Islander), women, and first-generation students in Engineering into the bridge 

programs. The project also supports an established summer bridge program for racially 

underrepresented incoming Engineering students at the flagship University Park campus. In 2020 

(Year 5 of the project) because of the COVID-19 pandemic and restrictions on in-person 

gathering, the Engineering Ahead residential bridge programs were converted to online 

synchronous summer bridge programs. This paper presents data on recruitment, enrollment, 

retention, and students’ perceptions of belonging and mattering over time. 

Goals: The overarching goal of this project is to increase retention and graduation among 

racially underrepresented Engineering students, with a focus on students who start their Penn 

State education at a regional campus. Since their inception, the Engineering Ahead summer 

bridge programs try to increase retention and graduation through three strategies: intensive math 

review (pre-calculus, calculus), community building, and professional development.  Central 

topics and questions for this paper are how we conducted online bridges, what was offered, 

student enrollment and retention, what we learned from the process, can social integration among 

students be achieved virtually, and what were student perceptions of the online bridge 

experience?  

Method: Accepted incoming Engineering students (summer and fall 2020) at the 

Abington, Altoona, Berks, and University Park campuses were encouraged to apply via letter, 

email, and presentations at accepted student programs to an online summer bridge program to 

support success in math and science during the first year. Eighty-six incoming students enrolled 

in the four online bridge programs for incoming first-year Engineering students.  

Results: We reliably assessed students’ sense of belonging and perceived college 

mattering using standardized measures. Repeated measures analyses showed that there was a 

significant increase over the 4-week bridge programs of students’ sense of belonging and 

perceived mattering.  

Conclusions: An important component of summer bridge programs is fostering a sense 

of community and interpersonal bonds among the students. Results showed that students enrolled 

in online bridge programs reported significant increases in their sense of belonging and 

perceived college mattering over four weeks. It appears we captured some of the benefits of 

summer bridge programs even though they were not residential.  

 

  



Sustainable bridges from campus to campus:  

The creation and conduct of online synchronous summer bridge programs in 2020 

(NSF IUSE #1525367) 

 

The purpose of the Sustainable Bridges from Campus to Campus project (NSF IUSE 

#1525367, known locally as Engineering Ahead) is to establish summer bridge programs that 

serve Engineering students at regional campuses of The Pennsylvania State University. In 2016, 

residential summer bridge programs for incoming Engineering students were started at the 

Abington, Altoona, and Berks regional campuses. Recruitment focuses on enrolling racially 

underrepresented domestic students (i.e., African American, Hispanic American, Native 

American, Pacific Islander), women, and first-generation students in Engineering into the bridge 

programs. (Penn State defines first-generation students are those whose parents did not attend 

college.) The project also supports an established summer bridge program for racially 

underrepresented incoming Engineering students at the flagship University Park campus. In 2020 

(Year 5 of the project), the COVID-19 pandemic restricted in-person gathering. Rather than 

cancel the summer programs, the Engineering Ahead residential bridge programs were converted 

to online synchronous summer bridge programs. Because community building happens naturally 

in residential bridge programs, we wondered whether or not it would develop in bridge programs 

that were administered online and synchronously. We operationalized “community building” as 

the development over time of a sense of belonging and perceived mattering.  This paper presents 

data on change overtime during the summer bridge programs in students’ perceptions of a sense 

of belonging and mattering. 

 

The transition to college often involves leaving the established bonds of family and 

friends to enter a new social environment in which the student may not know anyone and no one 

knows them. In addition to academic preparation, summer bridge programs can integrate new 

students into the college community by building relationships with other new students, faculty, 

and staff and mitigate feelings of being untethered, alone, or disconnected. To examine the 

development of social integration for incoming engineering students, we assessed sense of 

belonging and perceived mattering. The construct “sense of belonging” has been examined as a 

factor related to persistence and retention in college. In a college student population, “sense of 

belonging” can be defined as “subjective sense of affiliation and identification with the 

university community,” (p. 228), “interpersonal relatedness,” (p 229), and the opposite of 

loneliness (Hoffman, Richmond, Morrow & Salomone, 2002-2003). The construct “perceived 

mattering” is defined here as “relationships to specific others (e.g., faculty, counselors/advisors, 

other students)” that engender “the feeling that others are dependent on us, are interested in us, 

are concerned with our fate, care about us, and appreciate us” (Tovar, Simon, & Lee, 2009; 158, 

159). 

 

Procedure and Participants 

 

 Incoming engineering students at the Penn State Abington, Altoona, Berks, and 

University Park campuses were invited to apply for a math-intensive online synchronous summer 

bridge program via email, regular mail, and presentations at admitted-student programs. The 

bridge programs also focused on professional development, community building, and campus 

resources. The online bridge programs at the regional campuses were four weeks long. The 



University Park bridge program was six weeks long. The programs were full-time and ran from 

9am to 4pm or 5pm with some evening activities. On Friday at the end of each week, students 

were asked to complete online surveys that contained perceived mattering and sense of 

belonging scales. Students who successfully completed the bridge program received a $500 

scholarship. A total of 84 students participated. Enrollment in each program was as follows: 

Abington 22, Altoona 9, Berks 22, University Park 31. Table 1 shows the demographic 

characteristics of the Cohort 5 participants. Seventy-three percent are male. Forty-seven percent 

are racially underrepresented. Thirty-seven percent of the bridge students are first-generation 

college students. 

 

Table 1. Background Characteristics for Cohort 5 Bridge Students 

 

 Bridge Students 

Variables N % 

Gender   

   Male 61 73 

   Female 23 27 

Ethnicity   

   African American 19 23 

   Asian 11 13 

   Hispanic 19 23 

   Native American/Pacific Islander 1 1 

   White 34 41 

First-Generation College Student 31 37 

Note: Total N = 84 (n = 53 regional campus bridge students, n = 31 flagship campus bridge 

students).  

 

Results 

 

 Results involving longitudinal data were presented separately for the 4-week summer 

bridges and the 6-week summer bridge.  Tables 2 and 3 show the weekly College Mattering 

Inventory scores for the 4- and 6-week bridge programs. Visual inspection of the means showed 

increases over time in the total score and the subscale scores. Tables 4 and 5 show the weekly 

Sense of Belonging Scale scores for the 4- and 6-week bridge programs. Visual inspection of the 

means showed increases over time in the total score and the subscale scores with a positive 

meaning and a decrease over time in the subscale with a negative meaning.  

 

To examine the associations among the total scores and subscale scores, Tables 6 and 7 

show the Cronbach’s alpha reliability measurements and the within-scale intracorrelations for the 

College Mattering Inventory and the Sense of Belonging Scale at Week 1. The total scale scores 

and the subscales were reliable for the most part. Several of the subscales had marginal reliability 

with alpha coefficients less than 80. However, for the purposes of this paper, we focused on the 

total scale scores and not the subscale scores for the substantive analyses examining change over 



time. The subscales correlated as expected such that scales with a positive valence were 

significantly positively correlated and scales with a negative valence were significantly 

correlated to the positively valenced subscales in a negative direction. Table 8 shows the 

intercorrelations for the College Mattering Inventory and the Sense of Belonging Scale. Most of 

the variables for each scale were associated in logical ways with the other scale. The two total 

scale scores were correlated .68, moderately high. Put another way, the two total scale scores 

shared 46% of their variance indicating that the constructs tap into similar ideas but are not 

redundant with each other. It is not immediately clear why the Mattering to Instructors subscale 

was unrelated to any of the Sense of Belonging scales. 

 



 

Table 2. Weekly College Mattering Inventory Scores During Virtual 4-Week Summer Bridge Programs 2020 

 

   Week 

   1 2 3 4 

   n = 47 n = 43 n = 37 n = 26 

Construct # Items Range M SD M SD M SD M SD 

Total Mattering Scale 29 29-145 102.1 15.6 101.2 19.8 103.8 18.8 110.4 17.4 

General College Mattering 8 8-40 24.9 5.5 5.7 7.0 26.0 6.1 29.4 5.0 

Mattering vs Marginality 6 6-30 22.3 5.8 6.0 9.0 22.4 6.5 22.5 6.7 

Mattering to Counselors 5 5-25 17.3 4.5 17.5 4.7 17.2 5.2 19.0 408 

Mattering to Instructors 4 4-20 11.0 1.4 10.2 2.3 11.2 1.3 11.2 1.4 

Mattering to Students 3 3-15 7.6 1.9 7.9 2.5 8.9 2.3 9.5 3.0 

Perception of Value 3 3-15 12.2 2.0 11.6 2.2 11.8 2.4 12.5 1.8 

Note: Total N = 53. Scale = 1-5. 

 

 

  



Table 3. Weekly College Mattering Inventory Scores During Virtual 6-Week 2020 Summer Bridge Programs 

 

   Week 

   1 2 3 4 5 6 

   n = 26 n = 28 n = 28 n = 28 n = 25 n = 26 

Construct # Items Range M SD M SD M SD M SD M SD M SD 

Total Mattering Scale 29 29-145 113.3 12.9 113.7 14.2 116.3 14.5 121.0 14.8 121.1 15.7 122.5 16.9 

General College 

Mattering 
8 8-40 30.1 5.1 30.2 4.9 30.5 4.7 32.8 4.9 32.0 5.2 33.9 5.1 

Mattering vs 

Marginality 
6 6-30 22.8 4.8 22.5 5.2 23.4 4.9 24.3 4.5 23.9 5.2 23.2 6.6 

Mattering to 

Counselors 
5 5-25 19.9 2.9 20.4 2.9 21.0 3.2 21.7 3.2 21.6 3.7 22.7 3.1 

Mattering to 

Instructors 
4 4-20 11.6 1.0 11.3 1.9 11.4 1.6 11.2 1.7 11.6 1.2 10.6 2.1 

Mattering to Students 3 3-15 9.0 2.8 9.1 2.6 10.0 2.8 10.6 2.3 11.3 2.6 11.4 3.0 

Perception of Value 3 3-15 13.1 1.7 13.3 1.8 13.3 2.0 13.2 2.0 13.4 1.8 13.7 2.0 

Note: Total N = 31. 

 

 

  



Table 4. Weekly Sense of Belonging Scores During Virtual 4-Week 2020 Summer Bridge Programs 

 

   Week 

   1 2 3 4 

   n = 46 n = 43 n = 37 n = 26 

Construct # Items Range M SD M SD M SD M SD 

Total Sense of 

Belonging Score 
26 1-5 3.3 .4 3.4 .5 3.4 .6 3.6 .6 

Peer Support 8 1-5 2.9 .7 3.1 .8 3.3 .9 3.4 .9 

Faculty Support 6 1-5 3.7 .8 3.8 .8 3.8 .9 3.9 1.0 

Classroom Comfort 4 1-5 3.6 1.1 3.8 1.0 3.7 1.0 3.9 1.1 

Isolation 4 1-5 2.8 .9 2.6 .9 2.5 1.1 2.6 1.1 

Empathic Faculty 

Understanding 
4 1-5 3.7 .7 3.8 .7 3.8 .8 4.0 .9 

Note: Total N = 53.  

 

 

 

 



Table 5. Weekly Sense of Belonging Scores During Virtual 6-Week 2020 Summer Bridge Programs 

 

   Week 

   1 2 3 4 5 6 

   n = 26 n = 28 n = 28 n = 28 n = 25 n = 25 

Construct # Items Range M SD M SD M SD M SD M SD M SD 

Total Sense of 

Belonging Score 
26 1-5 3.4 .4 3.5 .4 3.6 .5 3.7 .5 3.7 .4 3.9 .5 

Peer Support 8 1-5 3.5 .8 3.4 .9 3.5 .8 3.7 .8 3.8 .8 4.1 .9 

Faculty Support 6 1-5 3.7 .7 3.8 .8 4.0 .7 4.2 .7 4.2 .8 4.4 .7 

Classroom Comfort 4 1-5 3.3 1.1 3.6 1.0 3.6 1.1 3.8 1.1 3.9 1.1 4.1 1.1 

Isolation 4 1-5 2.5 1.0 2.5 1.0 2.4 1.0 2.2 .9 2.2 1.0 2.1 1.1 

Empathic Faculty 

Understanding 
4 1-5 4.0 .6 4.3 .5 4.3 .5 4.3 .6 4.4 .6 4.5 .6 

Note: Total N = 30.  

 

 



Table 6. Reliability and Intracorrelations for the College Mattering Inventory (Week 1) 

 

Scale α 1 2 3 4 5 6 7 

1. Total Score .89 -- .82*** .72*** .81*** .28* .46*** .64*** 

2. General College 

Mattering 
.81  -- .35** ***.69 .17 .44*** .41*** 

3. Mattering vs. 

Marginality 
.87   -- .39** .20 .14 .44*** 

4. Mattering to 

Counselors 
.82    -- .17 .22 .46*** 

5. Mattering to 

Instructors 
.77     -- .21 .16 

6. Mattering to 

Students 
.68      -- .20 

7. Perception of 

Value 
.63       -- 

Note: N = 73. *** p < .001. ** p < .01. * p < .05. 

 

 

Table 7. Reliability and Intracorrelations for the Sense of Belonging Scale (Week 1) 

 

Scale α 1 2 3 4 5 6 

1. Total Score .74 -- .70*** .80*** .71*** -.51*** .70*** 

2. Peer Support .84  -- .34** .25* -.67*** .39** 

3. Faculty Support .79   -- .67*** -.51*** .46*** 

4. Classroom Comfort .92    -- -.48*** .32** 

5. Isolation .77     -- -.25* 

6. Empathic Faculty 

Understanding 
.70      -- 

Note: N = 72. *** p < .001. ** p < .01. * p < .05. 

 

 

  



Table 8. Correlations Between the Sense of Belonging and Perceived Mattering Scales 

(Week 1) 

 

 Sense of Belonging Scales 

Mattering Scales 

Total 

Score 

Peer 

Support 

Faculty 

Support 

Classroom 

Comfort 
Isolation 

Empathic 

Faculty 

Understanding 

Total Score .68*** .57*** .57*** .38** -.50*** .57*** 

General College 

Mattering 
.45*** .52*** .24* .00 -.22 .45*** 

Mattering vs. 

Marginality 
.52*** .37** .54*** .48*** -.53*** .33** 

Mattering to 

Counselors 
.54*** .38** .44*** .32** -.33** .52*** 

Mattering to 

Instructors 
.10 .10 .04 .05 -.10 .19 

Mattering to 

Students 
.46*** .56*** .25* .20 -.34* .26* 

Perception of Value .42*** .32** .43*** .22 -.31** .33** 

Note: N = 72. 

  



We conducted repeated measures analyses of the total scale score for sense of belonging 

and for perceived mattering to answer the substantive question of whether students reported 

increases over the course of their virtual bridge programs. To maximize the sample size and 

statistical power, we examined the change over time for four weeks for all of the programs 

together. For each analysis, we examined change in total scale scores as a function of time 

(within-subjects variable) and which bridge program (between-subjects variable). For the Sense 

of Belonging Scale, there was a significant main effect of Time [F(3,120) = 9.35, p < .001)] 

indicating that students’ scores changed significantly over four weeks. The Summer Bridge 

between-subjects factor was not significant [F(3,40) = 1.31, ns], indicating that sense of 

belonging scores were similar across the different bridge programs. The Time x Bridge Program 

interaction was not significant [F(9, 120) =1.63, ns], indicating that changes in sense of 

belonging over time did not differ by which summer bridge the students attended.  Post-hoc 

analysis of the estimated marginal means showed that sense of belonging ratings at Week 4 

were significantly higher than at Week 1 (3.70 vs. 3.41, p < .001), Week 2 (3.70 vs 3.47, p < 

.001), and Week 3 (3.70 vs 3.5, p < .05). Sense of belonging at Weeks 1, 2, and 3 did not differ 

from each other. Figure 1 illustrates the pattern of results for students’ sense of belonging. 

 

 
Figure 1. Sense of Belonging Over 4 Weeks During Online Bridge Programs 

 

Next we examined perceived college mattering over four weeks for the bridge students. 

Similar to the sense of belonging scale, there was a significant main effect of Time [F(3,117) = 

8.96, p < .001)] indicating that students’ mattering scores changed significantly over four 

weeks. The Summer Bridge between-subjects factor was also significant [F(3,39) = 4.11, p , 

.05], indicating that perceived college mattering scores differed across the bridge programs. The 

Time x Bridge Program interaction was not significant [F(9, 117) =1.41, ns], indicating that 

changes in perceived mattering over time did not differ by which summer bridge the students 

attended.  Post-hoc analysis of the estimated marginal means for the Time factor showed that 

mattering ratings at Weeks 3 and 4 were significantly higher than at Time 1 and Week 4 

was higher than Week 2. Mattering at Weeks 1 and 2 and Weeks 2 and 3 did not differ from 

each other. Figure 2 illustrates the results for perceived college mattering. Post hoc analysis of 

the Bridge factor showed that the University Park students reported significantly higher 
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perceived mattering than the Abington students.  Figure 3 shows the main effect for Bridge 

program. 

 

 
Figure 2. Perceived College Mattering Over 4 Weeks During Online Summer Bridge 

Programs 

 

 
Figure 3. Perceived Mattering and the Main Effect of Bridge Program During Online 

Summer Bridge Programs 
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Discussion and Conclusions 

 

In 2020 the Engineering Ahead project quickly retooled math-intensive in-person bridge 

programs at four campuses in The Pennsylvania State University system to offer them virtually 

and synchronously over either four or six weeks. An important component of summer bridge 

programs is fostering a sense of community and interpersonal bonds among the students. The 

purpose of this paper was to examine whether students’ perceived mattering and sense of 

belonging changed over time during the course of the bridge programs. “The common agenda 

and similar struggles further encouraged student/peer interactions and helped to create meaning 

bonds between students that are characterized by support rather than mere social unions.” (p. 

252) Hoffman et al (2002-2003) made this observation about learning communities, however it 

also aptly describes students’ residential summer bridge experience. We wondered if an online 

summer bridge context would also engender meaningful bonds. Results showed that students 

enrolled in online bridge programs reported significant increases in their sense of belonging and 

perceived college mattering over four weeks. It appears we captured some of the benefits of 

summer bridge programs even though they were not residential. Further analysis will examine 

whether students’ sense of belonging and perceived mattering had longer term benefits in terms 

of academic performance during the fall semester or retention after the first and second 

semesters. As a point of comparison, future research should include the assessment of sense of 

belonging and mattering among students who do not participate in a summer bridge program. 
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