
American Journal of Undergraduate Research www.ajuronline.org

 Volume 21 | Issue 1 | June 2024  61

Undergraduate Students’ Confidence in Scientific Activity and Support Systems 
Based on Diversity in an Environmental Science Course 
 
Kimberly J. Parris*a, Zakiya H. Leggettb, & Porche L. Spencec 
 
aDepartment of Science, North Carolina State University, Raleigh, NC 
bDepartment of Forestry and Natural Resources, North Carolina State University, Raleigh, NC 

cDepartment of Natural Resources and Environmental Design, North Carolina A&T State University, Greensboro, NC 
 
https://doi.org/10.33697/ajur.2024.113 
 
Students: kjparris@ncsu.edu*  
Mentor: plspence@ncat.edu, zakiya_leggett@ncsu.edu 

  
ABSTRACT 
Undergraduate student support systems and individual confidence in science courses have been linked to better academic 
performance among college students. As the topics of diversity and inclusion continue to draw the attention of the collegiate, the 
problem of equity surrounding supportive learning environments for all races in higher education comes into focus. This paper 
adds to the literature by highlighting the importance of adequate support for students in collegiate settings. 
 
Disparities in student support and confidence with scientific activities among students of color (SOC) and white students in an 
undergraduate environmental science course had been evaluated. Students (n = 235) were asked to complete a Qualtrics survey 
containing questions focused on evaluating support from parents, siblings, close relatives, friends, peers, classmates, and 
professors and confidence regarding self-efficacy in learning and doing scientific activities. The perceived support and confidence 
in scientific activities in white students and SOC were measured using an independent T-test. The findings demonstrated that 
white students may have had access to stronger support systems and had higher perceived confidence levels in completing 
scientific activities based on survey responses. On average, white students had greater perceived support and more confidence. As 
a result, higher dropout rates, lower performance overall, and alienation of these students in higher education environments could 
occur. If this trend continues, racial discrepancies suggest that students of color need stronger support networks related to 
scientific activities in higher education settings. 
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INTRODUCTION 
As the population of the United States of America continues to increase in racial diversity, opportunities to examine inequities 
within institutions pertaining to diverse groups will grow as well. It is well known that generational wealth and legacies of groups 
holding power in the country have led to disproportionate wealth and educational gaps.1 According to the 2019 Survey of 
Consumer Finances, even though white citizens made up about 68.1% of the country’s population, they held 86.8% of the 
country’s overall wealth.2 These racial disparities often begin at the educational level where a larger family income can be 
associated with children receiving better quality primary and secondary school education. 1 This support from family early on to 
curate a safe and healthy primary and secondary school education is extremely influential on a student’s desire, confidence, and 
ability to achieve success in higher education.3 The motivations for students to explore their individual creativity in educational 
fields and allow themselves to prosper in university settings depends on crucial factors such as support and mentoring.4 In this 
study students enrolled in an undergraduate environmental science course were surveyed to gather data on their individual 
perceived confidence in science-related activities and perceived support systems available to them. The survey results were 
evaluated with respect to student’s racial backgrounds. 
 
Previously, support of students of color (SOC) in higher education and confidence had been studied separately within literature. A 
study by Fuse & Bergen.5 found that support for underrepresented groups in a professional science field differed based on racial 
background. The study highlighted the need for better emotional, financial, and alumni role model support and discussed how 
this impacted support in academic outcomes and graduate admissions. However, there is a lack of papers addressing the 
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relationship between both support and confidence variables on students’ of color ability to succeed, in contrast to their white 
counterparts. This study seeks to examine both items and observe any potential differences between the two based on race. 
 
In this study we used Phillips et al.6 for the definitions of scientific activity confidence and support, which examine and explore 
the framework for articulating and measuring learning outcomes in the scientific field. This study defines self-efficacy in the 
scientific field as the “extent to which a learner has confidence in his or her ability to participate in a science or environmental 
activity”.6 The questions modeled around the student’s self-efficacy and identity were used in this study to give insight on a 
student’s perceived confidence surrounding scientific activities. Support in this study is defined based on London et al.,7 which 
describes the influences that perceived identity compatibility and social support have on women in nontraditional fields during 
their transition into college. The study defines social support to include “emotional concern or comfort, affirmation, instrumental 
or tangible assistance, and the provision of information” from close friends, family members, and others around the students.7 
 
Support is a broad category that offers students a better chance at success. Familial Support includes many factors like familial 
structure, familial socioeconomic status, familial level of education, familial involvement in academic preparation, familial 
emotional connection, and more.8 These factors all contribute to ways a student can be supported by their families. Social and 
institutional support is just as important as these factors and contributes to a student’s self-esteem, validation, sense of community 
and direct connections while away from home. 8 Institutional support for students can be seen as an extension of a familial 
community that will be students “rock and a support to lean on”.4 Some ways in which students can be supported better by family 
in these settings would be to have families draft an academic success plan for their student, discuss their students futures in the 
academic world with professors and advisors, take factors of adversity such as the stereotypical hardships that come depending on 
race into account, help their student identify sources on campus that can help students with additional academic and social issues, 
and to encourage students to get involved on campus.8 Institutions can better support students by increasing the diversity of 
faculty, encouraging the facilitation of diversity conversations on campus, and .Support is a large aspect of a student’s path to 
success and analyzing discrepancies in higher education can bring academia one step closer to closing the gap. 
 
METHODS AND PROCEDURES 
A total of 235 students were surveyed in an undergraduate environmental science course at a large land grant university in the 
southeastern United States. This study was originally conducted with a sample size of 238 students enrolled in an introductory 
environmental science course. Among these students, three of the responses were dropped due to the students preferring not to 
answer demographic questions including race, gender, and other categories. This study received exemption status by the North 
Carolina State University Internal Review Board (NCSU IRB # 14368). 
 
Qualtrics™ was used to develop and implement a survey that included socio-demographic (age, classification, gender identity, 
race and major) and support questions which were adapted from London et al.7 Students were asked if their mother, father, 
siblings, other close relatives, friends, peers, and professors supported them in their major/educational pursuit using a Likert scale 
(1 being strongly disagree and 7 being strongly agree). This scale rated the perceived support of individuals who were close with 
the students and would have influenced their journey throughout their academic careers.  
 
By allowing the students to self-assess their own level of strength when it comes to scientific topics, an understanding of their 
own perceived levels of confidence with scientific activities can be found.9 Survey questions regarding student’s self-efficacy on 
learning and doing science topics from the Cornell Lab of Ornithology9 were adapted to measure scientific activity confidence. A 
Likert scale (1 being strongly disagree and 7 being strongly agree) was utilized in a Qualtrics™ survey. The questions provided 
insight about a student’s perceived self-efficacy level. The Likert scales were collapsed into three categories: 1-3 as disagree, 4 is 
neutral, and 5-7 is agree. An independent t-test was conducted to determine if there were significant differences between the 
perceived scientific activity confidence and support scores of white students when compared to students of color (SOC). 
Differences were considered significant at p-values <0.05. 
 
RESULTS 
Demographics 
This study included 235 students in total. Due to blank responses, the gender, age, and student classification measures in the study 
consisted of 234 students. The race measure consisted of 231 students in this study. Students of color (SOC) were defined as 
students who did not solely identify as white. This included African American, Asian, Native Hawaiian/Pacific Islander, 
Hispanic/Latin X, American Indian/Alaskan Native, and those of two or more races. It is a diverse classification meant to 
represent students who are not represented by whiteness. The University in the study is a predominantly white institution (PWI) 
where the majority of the students are white. In 2022, there were 2,450 faculty (white=70.8%, race other than just white=29.2%) 
at the institution in the current study. The lack of diversity in teaching faculty may offer some insight into the difference of 
support found amongst SOC and white students. 
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Student Demographics 

Measure Item Count (n) Percentage (%) 

Gender 
Man/Male 125 53.4 

Woman/Female 106 45.3 
Other 3 1.3 

Age 
18-24 225 96.2 
25-34 7 3.0 
35-44 2 0.9 

Student Classification 

Freshman 89 38.0 
Sophomore 87 37.2 

Junior 37 15.8 
Senior 21 9.0 

Race* 

American Indian/Alaskan Native 2 0.9 

American Indian/Alaskan Native, White/Caucasian 1 0.4 

Asian 21 9.1 

Asian, White/Caucasian 5 2.2 

Asian, Native Hawaiian/Pacific Islander 1 0.4 

Asian, White/Caucasian 1 0.4 

Black/African American 12 5.2 

Black/African American, White/Caucasian 4 1.7 

Hispanic/Latinx 12 5.2 

Hispanic/Latinx, White/Caucasian 2 0.9 

Native Hawaiian/Pacific Islander, White/Caucasian 1 0.4 

White/Caucasian 169 73.2 

Figure 1. Mean scientific activity confidence values for students based on the corresponding statements. *Each student did not disclose their race,  
therefore the count for race is n = 231. 
 
Perceived Student Scientific Activity Confidence 
The number of white students that completed the survey (168) was more than double the number of SOC (62).  Students were 
asked to rate statements to measure their confidence when it comes to science related activity (Figures 2 and 3). Results indicated 
that there were significant differences amongst the two groups mean confidence values. Students of color produced significantly 
higher mean values for statements associated with a negative confidence viewpoint on scientific concepts. Two of these 
statements were: “It takes me a long time to understand new science topics” (M=3.40 for SOC, M = 2.73 for CS; p = 0.001*) and 
“It takes me a long time to understand how to do scientific activities” (M=3.24 for SOC, M=2.67 for CS; p =0.004*). Responses 
to the statements “I think I’m pretty good at understanding science topics” (M=5.00 for SOC, M = 5.53 for CS; p = 0.003*) and 
“I feel confident in my ability to explain science topics to others” (M=4.23 for SOC, M = 4.82 for CS; p =0.003*) indicated white 
students had perceived a significantly higher positive scientific activity confidence when compared to SOC(Figure 3).  
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Figure 2. Mean scientific activity confidence values for students based on the corresponding statements. The error bars represent a 95% confidence interval. 
 

Confidence statements Student Race N Mean Std. Deviation 
Std. Error 

Mean 
P-value 

I think I'm pretty good at 
understanding science topics.  

SOC 62 5.00 1.32 0.17 

0.003* 

white 168 5.53 1.12 0.09 

Compared to my peers, I think 
I can quickly understand new 

science topics. 

SOC 62 4.81 1.30 0.17 

0.042* 

white 168 5.18 1.20 0.09 

It takes me a long time to 
understand new science topics. 

SOC 62 3.40 1.42 0.18 

0.001* 

white 168 2.73 1.30 0.10 

I feel confident in my ability to 
explain science topics to 

others. 

SOC 62 4.23 1.31 0.17 

0.003* 

white 168 4.82 1.34 0.10 
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I think I'm pretty good at 
following instructions for 

scientific activities. 

SOC 62 5.60 1.27 0.16 

0.05 

white 168 5.95 1.00 0.08 

Compared to my peers, I think 
I can do scientific activities 

pretty well. 

SOC 62 5.13 1.25 0.16 

0.16 

white 168 5.38 1.14 0.09 

It takes me a long time to 
understand how to do 

scientific activities. 

SOC 62 3.24 1.28 0.16 

0.004* 

white 168 2.67 1.31 0.10 

I feel confident about my 
ability to explain how to do 

scientific activities to others. 

SOC 62 4.56 1.35 0.17 

0.13 

white 168 4.88 1.36 0.10 

Figure 3. Descriptive statistics for students as it relates to their science activity confidence (* denotes significance at a p = <0.05). A Levene test was performed, 
but was not found to be significant at a 95% confidence interval. 
 
 

 
Figure 4. Percentage of student agreement to a statement that family in their life supported them in their choice of  major. The error bars represent a 95% 
confidence interval. 
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Figure 5. Percentage of agreement based on the support of the following persons regarding their choice of major. The error bars represent a 95% confidence 
interval. 
 

Support Systems Student Race N Mean Std. Deviation 
Std. Error 

Mean 
P-value 

Mother 
SOC 62 6.20 1.48 0.19 

0.07 
white 169 6.59 1.16 0.09 

Father 
SOC 61 6.16 1.38 0.18 

0.49 
white 166 6.31 1.46 0.11 

Siblings 
SOC 58 5.95 1.65 0.22 

0.36 
white 168 6.16 1.47 0.11 

Close Relatives 
SOC 50 5.78 1.45 0.20 

0.06 
white 140 6.20 1.30 0.11 

Friends 
SOC 62 6.06 1.16 0.15 

0.29 
white 169 6.25 1.22 0.09 

Peers 
SOC 62 5.90 1.24 0.16 

0.87 
white 169 5.93 1.34 0.10 

Classmates 
SOC 62 5.56 1.70 0.22 

0.11 
white 169 5.95 1.33 0.10 

Professors 
SOC 62 5.63 1.60 0.20 

0.03* 
white 169 6.11 1.22 0.09 

Figure 6. Descriptive statistics for students as it related to their support systems (* denotes significance at a p = <0.05). A Levene test was performed but was not 
found to be significant at a 95% confidence interval. 
 
Perceived Support 
Students were asked if the following persons in their life supported them in their major/educational pursuit (Figures 4 and 5). In 
an analysis of the student’s support systems, results indicated that there was a significant difference amongst the support 
perceived from professors by SOC and white students. White students displayed a higher mean value (M=6.11) in contrast to 
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SOC (M=5.63). This perceived support value from professors was significantly greater (p =0.03*) in white students than in SOC. 
Both SOC and white students placed their peers and classmates among the groups that they felt the least support from (Figure 
6). The mean values when ranking support perceived from their classmates about their choice of major were similar for white 
students and SOC.  
 
The independent t-test indicated that for these family support variables, there is no significant difference in white students and 
SOC perceived support from their mother, father, siblings, and close relatives regarding their choice of major (Figure 6). Similar 
to the family perceived support, results suggest that student’s perceived support from friends, peers and classmates, there was not 
a significant difference between white students and SOC. Students support values were overall the highest for mother and father 
and were the lowest for peers and professors. However, when evaluating students perceived support levels from their professors, 
the t-test indicated a significant difference (p=0.034*) between how much white students (M=6.11) and SOC (M=5.63) perceived 
support from them. 
 
DISCUSSION/CONCLUSION 
Discrepancies in academic performance of undergraduate students of color (SOC) and their white counterparts in the scientific 
field could be associated with the support systems around them and their own confidence surrounding science activity. In this 
study, students in an introductory environmental sciences course communicated their own perceived levels of support and 
confidence. In both the support and scientific activity confidence results, white student’s results yielded more positive outcomes 
than SOC. It was found that there were significant differences between the two groups pertaining to their perceived level of 
support from professors and their individual confidence pertaining to STEM related topics. 
 
Upon entering the collegiate environment, many different factors contribute to the success of students in academics. Two key 
factors examined in this study included scientific activity confidence and support. Science-related confidence is the students 
“sense of their competence and skill, [and] their perceived capability to deal effectively with various situations”.10 An increase in a 
student’s self-confidence can be correlated with a higher level of academic success.11 Support “can be conceptualized in terms of 
the structural components (e.g., social integration: being a part of different networks and participating socially) and the functional 
components (e.g., different types of transactions between individuals, such as emotional support or favors)”.12 Support is an 
important factor in the academic setting because it promotes positive reinforcement that motivates students to try their best in 
school and maintain/exceed their current performance.13 
 
Based on a study by Quintana et al.,1 a connection was found between race and the levels of support in undergraduate students. 
Some groups have a higher chance of performing better in academic settings than others,1 which could be due to the abundance 
of evidence linking better support systems to better academic performance.14 McKown et al.15 delves into a series of three studies 
conducted at primary schools. These studies examined different racial groups of students and the relationship between what their 
teachers expected of them and how this related to their academic performance. In this paper, researchers concluded that when the 
teachers expected more from students, they taught more enthusiastically and provided “higher quality instruction”. Subsequently 
these students would become influenced based on the expectations from teachers and as a result would respond by either working 
harder to meet the higher standard or becoming demotivated in the face of prejudice and low expectations.15 In reference to the 
results above, the SOC in this study ranked the perceived support from professors when it comes to their choice of major 
significantly lower than that of the white students. This could provide insight into an academic achievement gap that could result 
for SOC where they must work harder against what is perceived to be less support from their professors. 
 
Science activity confidence and support systems are connected. The more positive a student’s support system tends to be, the 
better their scientific confidence will be when approaching difficult or new topics.16 Confidence is a factor that is strongly 
associated with high performance in all aspects of life.11 Those who tend to hold onto higher perceived self-confidence seem to 
attribute better qualities in terms of likeability, self-esteem, performance, and competence.10 Three studies conducted around 
“self” by the University of New York at Buffalo, determined that college students with considerable self-confidence are attributed 
with more positive future academic outlooks.10 Our results indicated that SOC were repeatedly responding with significantly lower 
values for scientific activity confidence statements compared to their white classmates. The lower the student’s confidence 
surrounding these topics, the more students may struggle to achieve the same level of academic success as other students within 
the scientific field.17 
 
Such disparities may possibly lead to more SOC having harder times navigating the same environments as their white 
counterparts. The support system of a student can be a major indicator of their success in school and academic environments.8 
This discrepancy and lack of support could lead to gaps in terms of science activity confidence and quality education for SOC. 
Higher dropout rates, lower performance overall, and alienation of SOC in higher education could result. Along with some of the 
other factors that SOC must overcome in collegiate settings, these additional aspects can continue to make it difficult for them to 
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successfully enter, succeed, graduate, and find jobs.18 “Only with a keen understanding of the sources of ethnic disparities in 
academic achievement can social policies be designed to promote greater equity and by extension, optimal youth development and 
a healthy society”.19 

 
Some limitations in this study include the classification of students in the course surveyed, the small number of SOC (n=62) 
within the overall population surveyed, and a lack of open-ended survey questions. In an introductory environmental science 
course, most students were underclassmen and fell into the freshman and sophomore classification. If the study included more 
students of higher classifications, it may have provided better insight regarding support in collegiate settings from students who 
were further along in their academic career. The small amount of SOC in the sample size of the data may have resulted in an 
underpowered study. Additionally, more in depth survey questions that were open ended may have provided information 
regarding why students did not feel supported or confident regarding the topics asked. There were also other factors of support 
commonly found in collegiate settings that were not analyzed in this study, which may have had an impact on student support 
scores such as family finances, tutors, academic advisors, teaching assistants, and other faculty.  
 
Something worth noting is that even if many of the results did not yield significant differences, perhaps due to a low sample size, 
white students consistently had a trend of better/more positive ratings than SOC. This demonstrates a consistent difference that 
may be worth exploring for future research. Some other implications from this study that future research may call to answer is the 
examination of study groups, mentor programs, and monetary support from family specifically on the effect of support. Although 
these factors were not observed in this study, they may have a profound effect on students support systems in higher education. 
This may call for a reanalysis of the term “support” and the many layers of it impacting students’ lives. This study was also 
conducted at a large PWI, and analysis for support and confidence at historically Black colleges or universities, other minority 
serving institutions, and smaller institutions may offer different results that are worth investigating.  
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PRESS SUMMARY 
Undergraduate student support systems and individual confidence in science courses have been linked to better academic 
performance among college students. As the topics of diversity and inclusion continue to draw the attention of the collegiate, the 
question of equity surrounding supportive learning environments in higher education comes into focus. Students (n = 235) were 
asked to complete a survey with the intent to measure the differences in support and confidence among white students and 
students of color (SOC). The findings demonstrated that white students may have had access to stronger support systems and had 
higher science activity confidence levels than SOC based on survey responses. As a result, higher dropout rates, lower 
performance overall, and alienation of these students in higher education environments could occur. 


