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Abstract: Students in STEM programs often face difficult or ‘weed out’ courses in their first year of declaring their major and 

are frequently confronted with academic threats. The U.S. is estimated to need at least 1 million more STEM majors to meet the 

growing job market in STEM fields, and nearly 60% of students who declare a STEM major eventually switch to a non-STEM 

major or leave without any degree. Drawing on self-affirmation theory, this quantitative study explores the role that academic 

confidence and a sense of belonging play in STEM major persistence through a lens self-affirmations. 54 undergraduate students 

participated in a pre-test/post-test survey with a double-blind affirmation intervention in an introductory chemistry I course. 

Findings revealed a remarkably high STEM major persistence rate of 102%, but no statistically significant findings, challenging 

the notion of standalone affirmation interventions as a quick solution for retention. While the intervention did not yield 

statistically significant results, post-test belonging scores suggest a more significant influence on persistence than academic 

confidence. The study underscores the complexity of promoting STEM major persistence and the need for multifaceted 

approaches. Future research could explore longitudinal impacts and mechanisms underlying student belonging to develop more 

effective retention strategies. 
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Introduction 

The fields of science, technology, engineering, and mathematics, commonly known as STEM, exploded in the twenty-

first century. STEM professionals are at the forefront of solving complex problems and shaping the future, from 

developing sustainable energy solutions to designing lifesaving medical innovations. The constant growth in these 

fields has led to a need for more students to graduate from post-secondary schools with a STEM degree. The U.S. is 

estimated to need at least 1 million more STEM majors to meet the growing job market in STEM fields (PCAST, 

2012), and nearly 60% of students who declare a STEM major eventually switch to a non-STEM major or leave 

without any degree (Graham et al., 2013).  

 

Typically, first year STEM majors will take at least one introductory level course in Biology, Chemistry, Anatomy 

and Physiology, or Physics. While these courses are at an introductory level, they are typically academically rigorous 

and often referred to as ‘weed out’ courses by students and faculty alike. Research has shown that a student’s poor 

performance, as defined by withdrawing from the course or receiving a D or F letter grade, in an Introductory 

Chemistry course is the biggest predictor of leaving their STEM major when compared to other traditional ‘weed out’ 

or difficult courses (Cohen & Kelly, 2019). Therefore, this study is conducted within an introductory chemistry course 

to investigate the factors at play and what may be impacting persistence of STEM majors. 

 

To help bridge the one million STEM major gap, research needs to address the factors that influence persistence in 

these ‘weed out’ courses as well as STEM majors. Two influential factors of persistence are students’ academic 

confidence and sense of belonging (Ajjawi et al., 2020; Bowden et al., 2021; Tinto, 2017). Research has shown that 
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affirmation positively influences these psychological factors (Estrada et al., 2019; Layous et al., 2017; Turetsky et al., 

2020; Wu et al., 2021). Acknowledging the significance of these factors, this research seeks to investigate the effect 

of an affirmation intervention on academic confidence and belonging in relationship to STEM major persistence in an 

introductory chemistry course. The researcher hypothesizes that participation in an affirmation activity will positively 

correlate with STEM major retention into the semester following an introductory chemistry I course. Specifically, it 

is anticipated that students who engage in the affirmation activity will demonstrate higher levels of academic 

confidence and a greater sense of belonging, contributing to increased persistence in their STEM major.   

Literature Review 

Students must persist through their STEM major to successfully join the STEM workforce. While retention methods 

frequently focus on the institution, leaving students to feel like a statistic in their own lives, persistence empowers the 

student to take ownership of their success and stay dedicated to achieving their academic goals. Two main factors 

attributed to persistence are belonging and academic confidence (Ajjawi et al., 2020; Pedler et al., 2022; Tinto, 2017; 

Wilson et al., 2015). When students feel that they belong, they are more resilient when facing challenges and find 

motivation both internally and externally from their group connections. Academic confidence is closely linked to a 

sense of belonging. When students believe they possess the capacity to succeed academically, they are better able to 

tackle difficult assignments. Affirmations provide students with methods to connect and bolster their sense of 

belonging and academic confidence.  

 

Persistence 

Persistence refers to the ability of students to persevere through academic challenges and setbacks to continue in their 

course, program of study, or to graduation. Persistence differs from retention in that retention is often approached 

from the perspective of the university and methods or actions the school and its entities can take to retain students. 

Persistence research focuses on students’ perspectives and places the power of striving towards their goals in their 

hands while acknowledging institutional practices and policies play key roles in student’s success (Cromley et al., 

2016; Tinto, 2017).  

 

Student persistence is focused on the interactions and circumstances of each student’s characteristics, such as 

confidence and attitudes; their life, such as health or employment; and the institution’s role through the policies and 

structures in place for student success (Ajjawi et al., 2020; Riegle-Crumb et al., 2019; Suarez et al., 2021). When 

students encounter a life setback, their personal characteristics are a major determinant of whether they will be able 

to persevere through the hurdle, if they will decide to take an alternative route towards their goal or drop out of school 

entirely. Riegle-Crumb et al. (2019) found that compared to their White peers, Black and Latino students are less 

likely to switch from a Humanities major to a STEM major and are significantly more likely to switch from a STEM 

major to a Humanities major.  
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STEM persistence is a predominate sub-field of persistence research. With nearly 60% attrition rates in STEM, 

introductory, gateway, or ‘weed out’ courses are important to review (Asher et al., 2023; Graham et al., 2013). 

Introductory chemistry is typically one of the first science courses taken within the STEM major’s first year and plays 

a significant role in shaping student’s academic trajectories (Asher et al., 2023). Introductory Chemistry courses have 

also been identified as high impact courses when considering DFW rates (Cohen & Kelly, 2019; Stone et al., 2018). 

Grade performance is tracked through grades of D and F, as well as if students withdraw from the course, receiving a 

W on their transcript. Tracking this grade combination is commonly referred to as the DFW rate. When standard 

introductory STEM course grade performance is compared between Anatomy and Physiology, Biology, Chemistry, 

and Physics, Chemistry DFW rates have been shown to provide the most significant indication of STEM student 

persistence (Cohen & Kelly, 2019).   

 

Belonging  

Love and belonging are situated in the middle of Maslow’s hierarchy of needs (Maslow, 1943). After achieving the 

most basic physiological needs and safety, humans seek connections and have a strong desire to belong. Many 

researchers have furthered this research into belonging since Maslow, but Baumeister and Leary have expanded the 

field immensely. In 1995, they conducted a meta-analysis and established their belongingness hypothesis. They found 

that belongingness is fundamental to human motivation. Humans are hard-wired to seek the feeling of belonging and 

it is pivotal to our emotional wellbeing. The communities in which we belong function as social coping mechanisms, 

where communities are support systems. When a member of the group is faced with stressful events and challenges, 

their belonging to this group provides support by being a member in addition to any direct, individual membership 

support. In the absence of spaces where someone feels they belong, they become more vulnerable to stress and are 

more likely to lose motivation and pursue their goals.  

 

A sense of belonging can be felt within the classroom, in their major, at the institution, and in personal and social 

environments. As a student’s sense of belonging increases, they are more likely to persist (Bowden et al., 2021; Dweck 

et al., 2014; Pedler et al., 2022; Wilson et al., 2015). With increased belongingness in a classroom setting, students 

are more likely to perceive instructors as supportive and organized, their motivation to succeed is statistically higher, 

and their academic confidence or self-efficacy increases (Flynn et al., 2016; Zumbrunn et al., 2014).  

 

STEM majors from underrepresented backgrounds are more likely to have a lower sense of belonging in their STEM 

program and are at an increased risk of changing majors or dropping out of college (Beauchamp et al., 2022; Tinto, 

2017). Students who have a greater sense of belonging tend to have higher academic confidence in themselves and 

are more likely to persist (Pedler et al. 2022).  

 

Academic Confidence 

Academic confidence is defined as a student’s belief in their ability to succeed in their coursework (Pedler et al., 

2022). Self-efficacy and academic confidence are used interchangeably in research. Bandura’s (1977) self-efficacy 
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definition focuses on an individual’s belief in their ability to succeed in a particular task or specific goal. Academic 

confidence tends to be utilized in broader and more generalizable contexts. This study utilizes the more encompassing 

term of academic confidence. 

 

Research has shown that academic confidence positively correlates with academic achievement (Honicke & 

Broadbent, 2016). Students with low academic confidence tend to avoid academic challenges, resulting in lower 

academic achievement or leaving the university. However, academic confidence is not a fixed notion and student’s 

first year experiences are critical to their construct and continued perception of academic confidence. Through 

influencing factors such as engagement, a sense of belonging, and perceptions of value of the curriculum, students 

can bolster their academic confidence and increase their likelihood of persistence (Tinto, 2017). Academic confidence 

positively influences academic performance in STEM courses (Cromley et al., 2016).  

 

Women in STEM are still underrepresented and tend to leave STEM at higher rates than their male counterparts. 

Learning environments that encourage a sense of belonging positively correlate to increased perceptions of 

competence (Griffin, 2023). Through continued academic success in STEM courses, students are more likely to 

graduate with a STEM degree and enter their desired STEM field in the future.  

 

Affirmations  

Affirmations are self-supporting statements, values, and concepts that can be written, spoken, or thought of by 

individuals seeking encouragement (Layous et al., 2017). Affirmations in the classroom are useful in threatening 

situations, such as difficult exams, or when students may feel isolated or singled out. The affirmations allow students 

to reflect on their belonging to a group, or their academic capabilities that helped them enter college or succeed in 

other areas of their lives.   

 

Affirmation activities have been shown to benefit students academically in many ways, such as raising the grades of 

first-generation undergraduates in a biology course (Harackiewicz et al., 2014) and increasing the academic 

achievement of underperforming low-socioeconomic status students (Hadden et al., 2019). Writing affirmations have 

been used specifically in STEM persistence research to show improved GPA scores (Asher et al., 2023), as well as 

improved biology course persistence and maintained or improved social networks (Turetsky et al., 2020). Wu et al. 

(2021) found that affirmation activities work best when integrated into class work as a normal classroom activity and 

benefit identity threatened students. These works suggest that improving student’s perceptions of threats through self-

affirmations may be key to increasing STEM major persistence. 

Theoretical Framework 

Self-affirmation theory (Steele, 1988) focuses on an individual’s ability to maintain a positive concept of self by 

supporting their roles, beliefs, and values through adversity. When the individual is presented with a threat, they will 

seek to reaffirm the self through an act of affirmation. The individual does not have to engage in resolving the threat 
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presented, but instead tends towards maintaining the overall concept of the self as good through acts of affirmation. 

These threats range from large and severe, such as a natural disaster or cancer diagnosis in which the individual is 

unable to avoid the threat, to smaller scale threats such as hearing an insult or failing an exam.  

 

Individuals support positive self-identity through self-affirmation interventions. Self-affirmation interventions are acts 

that one performs to demonstrate adequacy to the self. These acts can be internal acts of validation, such as a nurse 

remembering the heartfelt gratitude from a patient after hearing an insult, or external acts, such as a student helping 

their classmate with their homework after losing a soccer match. The size and directionality of the act vary, but the 

affirmation must relate to something validating to the individual. These acts function as psychological buffers against 

threats of failure or negative experiences.  

 

Part of learning is failure, and self-affirmations help students mitigate the negative impact of the natural setbacks and 

hardships they encounter in the learning process. Affirming one’s values has been shown to enhance one’s feelings of 

self-worth and competence, which supports their continuation of the learning process (Wu et al., 2021; Yeager & 

Dweck, 2012). Self-Affirmation Theory acknowledges the importance of belonging and social identity in shaping 

individuals' self-perceptions. Affirmations can strengthen a student's sense of belonging by aligning them with values 

related to their academic achievement and professional aspirations. This sense of belonging can contribute to a positive 

academic identity and has the potential to motivate persistence (Estrada et al., 2019). 

 

Students in STEM programs often face difficult or ‘weed out’ courses in their first year of declaring their major and 

are frequently confronted with academic threats (Cohen & Kelly, 2019). The threats can result from external sources 

such as poor grades, lack of understanding complex concepts, or stereotypes explicitly or implicitly expressed in the 

classroom. This study builds upon prior research by exploring the role that academic confidence and sense of 

belonging play in STEM major persistence through a lens self-affirmations.  

Methods 

Research Context 

This study aimed to examine the effect of an affirmation intervention on students’ academic confidence and sense of 

belonging in relation to their persistence as STEM majors. Project researchers work at a private liberal arts 4-year 

institution in the United States. As higher education faculty and staff, they aim to support the recruitment and 

persistence of students within the STEM majors at their institution and hopefully others. STEM majors within this 

study’s context include biochemistry, biology, chemistry, engineering, exercise science, and medical lab science. 

Utilizing a quantitative research study design, the researchers hypothesized that students who participated in an 

affirmation intervention would be able to increase their academic self-confidence and sense of belonging, which 

would lead to their continued academic persistence as STEM majors.  
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Research Design 

Students within an introductory chemistry I course were invited to participate in this study during the Fall 2023 

semester. Volunteers across two sections of chemistry I participated in a pre-test/post-test with a double-blind 

affirmation intervention (Gibbons & Raker, 2019; Good et al., 2012). The institution hosts introductory chemistry in 

a I and II format, in which STEM degree programs require introductory chemistry I; Biology, Chemistry, and 

Biochemistry majors must also complete introductory chemistry II as part of their program. The pre-test/post-test 

surveys and affirmation activity took place during the introductory chemistry I course. Transcript data was used to 

discern persistence based on enrollment in the next introductory chemistry course, where required, as well as all 

participant’s STEM major status the semester following the intervention. The pre-test/post-test survey addressed 

academic self-confidence and sense of belonging, and the affirmation activity served as the intervention.  

 

Academic self-confidence and sense of belonging were measured using portions of the Chemistry Self-Concept 

Inventory (Gibbons & Raker, 2019) and the Math Sense of Belonging Scale (Good et al., 2012). Gibbons and Raker’s 

(2019) inventory rates above acceptable coefficient alpha scores of .70 (p. 609), indicating good reliability. Good, 

Rattan, and Dweck (2012) established internal reliability and consistency for each item used in the Math Sense of 

Belonging Scale. The selected items from each scale were identified as most relevant to the research topic and the 

survey was pilot tested by a group of seven graduate students.  

 

The survey asked students to use a seven-point Likert scale to rate the accuracy of statements surrounding academic 

confidence and sense of belonging, from Very Inaccurate to Very Accurate, with five additional questions related to 

demographic data, including declared major. Academic confidence was defined as a student’s sureness in their success 

in their coursework. This section’s prompts included phrases such as, “I expect to do well in this class” and, “I’m 

certain I can understand the most difficult material presented in the readings for this course”. A sense of belonging 

was explained to students as “how you feel about a group and your membership in it”. The sense of belonging 

questions included phrases such as, “I feel a sense of belonging with the Chemistry community” and “A sense of 

belonging makes difficult classes feel easier”.  

 

Persistence was defined as continuation and measured by student’s declared STEM major and enrollment in the next 

introductory chemistry course the semester following the intervention. Majors were categorized as either STEM 

(Science, Technology, Engineering, and Mathematics) or non-STEM. STEM majors encompassed disciplines such as 

Biochemistry, Biology, Chemistry, Civil Engineering, Exercise Science, Mechanical Engineering and Medical Lab 

Science. Non-STEM majors included Nursing, Psychology, Spanish, and Undeclared. It is important to note that while 

Nursing and Psychology can be considered STEM majors in certain contexts, they were classified as non-STEM for 

the purposes of this research. This classification was based on institutional designation where this research was 

conducted. Specifically, the institution does not classify Nursing as a STEM major, and Psychology is only offered as 

a Bachelor of Arts degree.  
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Participants 

The study took place at a private, midwestern university where 87 undergraduate students were enrolled in an 

introductory chemistry I course. Of those students, 72 (83%) provided consent and completed the phase one pre-test 

survey and affirmation activity. At the end of the semester, 54 (75%) participants who completed phase one 

activities completed the post-survey. The course was comprised of a majority of female participants (59%). The 

students were predominantly White (74%) or Hispanic/Latino (15%). Students ranged in age from 18 to 28 years 

old, where 61% were age 18 and 20% were age 19. 44% of students identified as Christian, 35% Catholic,11% hold 

no religious identity, and 13% identified with other religions. 87% of the students declared a STEM major, 13% 

declared a non-STEM major or were undeclared.  

 

Data Collection and Analysis 

The data was collected in three phases. In phase one, students completed the online pre-test survey prior to the one-

time, double-blind affirmation intervention during week two of the sixteen-week introductory chemistry course. The 

graduate student researcher visited both sections of the introductory chemistry I course to administer the survey and 

intervention as part of an in class activity prior to the first unit exam of the course. Students were informed of the 

activities and those who did not consent to participate were asked to study silently. A QR code was displayed in class 

and a link to the survey was provided within the course’s LMS platform. Students who agreed to participate in the 

study completed the pre-test survey on their personal devices.  

 

Once students completed the pre-test survey, they were handed a sealed packet with an affirmation activity inside. 

Equal versions of the control and intervention affirmation activities were placed in unmarked packets, and then 

students randomly selected a packet. Each packet included instructions to complete the activity and provided space 

for the students to write in their answers. All students received the same 11 personal characteristics and values such 

as “independence” or “relationships with friends or family” and were asked to rank them in order of personal 

importance. Students in the intervention group were asked to write for 15 minutes about why their top-ranked personal 

value or characteristic was most important to them. The control group spent the same 15 minutes writing about why 

their ninth ranked value or characteristic might be someone else’s most important value or characteristic.  

 

In alignment with self-affirmation theory, the students in the intervention group were asked to reflect upon a personal 

value or characteristic that is most important to them. With the pending unit exam acting as an external threat, students 

in the intervention group were asked to self-affirm by focusing on this personal value or characteristic to help remind 

them of their goodness and to reduce the negative aspects the looming threat provided. The students in the control 

group were asked to reflect upon their ninth ranked value or characteristic. The ninth ranked value or characteristic 

was found to be a neutral item in the ranking and therefore acted as a control measure.  

 

In phase two, during week fifteen of the same semester, the graduate student researcher returned to the introductory 

chemistry I sections and asked students to complete the academic confidence and belonging survey again to collect 
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post-test data. A QR code was displayed in the classroom and a link to the post-test survey was provided in the course 

LMS. Lastly, in phase three, after the add/drop period of the following semester, a report was gathered from the 

Registrar’s Office identifying each student participant’s declared major and enrollment status in the next introductory 

chemistry course. The add/drop time frame is provided to students to readjust their schedule based on any need or 

personal changes, such as changing majors. The collection of data after the add/drop period was used to ensure that 

all student persistence records accurately reflected the student’s intent to persist through the semester both in course 

enrollment and major declaration.   

 

Due to the need to correlate pre- and post- test survey responses with student’s affirmation activity responses and their 

persistence information, students provided identifiable information on their pre- and post- test surveys and their 

affirmation activity. To ensure anonymity, the student’s identifiable information was replaced with a unique identifier. 

This allowed for participant confidentiality while maintaining consistency within the data.  

 

Once the data was obtained, the information was loaded into SPSS for statistical analysis. All data was aligned using 

the unique identifier to ensure each student’s data was correctly correlated with their pre- and post-test survey results, 

their affirmation activity responses, and their major and enrollment in the next introductory chemistry course. Pre- 

and post-test survey results were reviewed for normality and variance with no cases excluded from the analysis. Total 

section scores were obtained for academic confidence and belonging as well as a total score for all items on the pre- 

and post-test surveys. Descriptive statistics were used to identify the persistence of STEM majors and the persistence 

into introductory chemistry II. An Independent t-test was conducted to compare the control and test groups with the 

post-test total score, the post-test academic confidence total, and the post-test belonging total.  A paired sample t-test 

was run on each item of the pre- and post-test survey. This allowed the researcher to identify any statistically 

significant differences in academic self-confidence and sense of belonging between the pre- and post-test surveys. An 

Independent t-test was conducted to identify any significance based on the participant’s affirmation group and their 

post-test results.  

Results 

The national average for STEM major persistence is roughly 40% (Graham et al., 2013), but this study found a STEM 

major persistence rate of 102%. Not only did all 47 STEM majors persist into the following semester, one of the seven 

initial non-STEM majors changed their major to STEM by the following semester. Biology, Chemistry, and 

Biochemistry majors must complete introductory chemistry II as part of their program. Of the final 48 STEM majors, 

28 were required to complete introductory chemistry II based on their major. 89% of those required to take 

introductory chemistry II enrolled in the course the following semester. Both findings far exceed the national average 

STEM retention rate. 

 

To examine the academic confidence and belonging score of chemistry I students and the possible impact of an 

affirmation activity intervention, an independent t-test and a paired sample t-test were conducted. The independent t-
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test was used to discern the impact the affirmation activity had on participant’s post-test academic confidence score, 

post- test belonging score, and their overall post-test score. As shown in Table 1, participants who received the 

affirmation intervention demonstrated no statistically significant difference than their control group classmates in their 

post-test academic confidence scores t(52)= -.34, p = .74, post-test belonging scores t(52)= -1.11, p = .27, nor their 

overall post-test score t(52)= -.73, p = .47. Based on the drastically elevated persistence rates and the lack of 

statistically significant findings when comparing the test and control groups, it is unlikely that a single affirmation 

intervention is the most impactful strategy to increase STEM major retention (Turetsky et al., 2020). 

 

Table 1 

Post- Test Independent T-Test Score Correlations  

    M n SD p 

Post-Academic Confidence Score     .74 

 Test 39.18 22 12.03  

 Control 40.34 32 12.81  

Post-Belonging Score     .27 

 Test 31.23 22 9.31  

 Control 33.59 32 6.34  
Post-Test Total Score     .47 

 Test 70.41 22 20.07  
  Control 73.94 32 15.56   

 

Although the results of the independent t-test revealed that there was no statistically significant impact of the 

affirmation activity on academic confidence or belonging, it is interesting to note how much closer to significance the 

belonging scores were than the academic confidence scores (Table 1).  

 

To explore this difference in section scores, a paired sample t-test was conducted for each item of the pre-and post-

test survey. Three item pairs revealed a statistically significant correlation. “I feel a sense of belonging with the 

Chemistry community” (r = 0.278, p = .042), “A sense of belonging is helpful with my studies” (r = 0.269, p = .049), 

and their declared major (r = 0.741, p <.001).  

 

The moderate positive correlation of the “I feel a sense of belonging with the Chemistry community” item suggests 

that individuals who reported higher levels of belonging with the Chemistry community at the beginning of the 

semester were likely to maintain or increase their sense of belonging with the Chemistry community throughout the 

semester. Similarly, individuals who reported feeling a general sense of belonging helps their academic endeavors at 

the pre-test stage were likely to maintain or experience an increase in this belief at the post-test stage. Their declared 

major revealed a strong positive and highly significant correlation, indicating that their declared STEM major was 

likely to persist through the semester.  
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Table 2 

Pre- and Post-Test Paired Sample T-Test Score Correlations  

 n Correlation p 

Pair 1 I believe I will receive an excellent grade in this class. 54 0.14 0.31 

Pair 2 I'm certain I can understand the most difficult material 

presented in the readings for this course. 

54 0.05 0.72 

Pair 3 I'm confident I can understand the basic concepts taught in 

this course. 

54 -0.10 0.49 

Pair 4 I'm confident I can understand the most complex material 

presented by the instructor in this course. 

54 0.08 0.55 

Pair 5 I'm confident I can do an excellent job on the assignments 

and tests in this course. 

54 -0.01 0.92 

Pair 6 I expect to do well in this class. 54 0.08 0.58 

Pair 7 I'm certain I can master the skills being taught in this class. 54 0.07 0.60 

Pair 8 Considering the difficulty of this course, instructor and my 

skills, I think I will do well in this course.  

54 0.15 0.28 

Pair 9 In general, I feel a sense of belonging in my community. 54 0.20 0.15 

Pair 10 I feel a sense of belonging with the [University] community.   54 0.20 0.15 

Pair 11 I feel a sense of belonging with the Chemistry community.  54 0.28 0.04** 

Pair 12 I feel a sense of belonging with the STEM community.  54 0.19 0.16 

Pair 13 A sense of belonging is helpful with my studies.  54 0.27 0.05** 

Pair 14 A sense of belonging makes difficult classes feel easier. 54 0.22 0.11 

Pair 15 STEM major or non-STEM major 54 0.74 <0.001*** 

Note: Pairs 1-8 relate to Academic Confidence. Pairs 9-15 relate to Belonging. 

 

An additional point of interest is the similar results to the independent t-test, where belonging shows a stronger 

correlation and is closer to significance than academic confidence. As seen in Table 2, three of the belonging pairs 

reach significance of at least p <.05, with the other four items within .11 of significance. In relation to the academic 

confidence pairs, ranging from p = .28 to p = .92; the significance levels of the belonging questions imply a student’s 

sense of belonging impacts persistence more significantly than academic confidence. 

Discussion 

Introductory chemistry courses can create a barrier for STEM majors, resulting in a lack of persistence. Affirmation 

interventions have yielded positive outcomes, including heightened sense of belonging, and increased persistence in 

science career pathways. This study aimed to assess the impact of an affirmation activity on academic confidence and 

belonging in relation to STEM major persistence. Contrary to expectations, the results revealed no significant impact 

of the affirmation activity intervention on STEM major retention. However, the study found a 102% STEM major 

persistence rate, which is roughly a 62% increase in persistence compared to the national average, which makes the 
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results a case in which to explore academic confidence and a sense of belonging in chemistry 1 students who persist 

as STEM majors.  

 

The post-test belonging scores were closer to significance than the post-test academic confidence scores, with some 

of the individual post-test belonging items reaching significance. This suggests a student’s sense of belonging impacts 

persistence more significantly than academic confidence when considering STEM major persistence. With the lack of 

significance of the affirmation activity, but with such a high rate of persistence, it’s important to consider the 

environmental components at play as well. Dweck, Wilson, and Cohen (2015) used the term ‘academic tenacity’ to 

refer to a student’s motivation and drive that allows them to persist towards their goals. This drive stems from the 

student’s mindset, goal setting, belonging, affirmation, and self-regulation. Schools and educators can work to help 

foster an environment that helps students develop and strengthen these skills. In acknowledging the environment of 

the study, campus initiatives and classroom culture should be reviewed.  

 

During the time frame of the study, the campus was actively engaged in building a community of support for their 

students through the institution’s mission and values, as well as concerted campaigns to promote community and 

belonging on campus. Vega and Meaders (2023) found that communication campaigns play an important role in 

student’s information networks on campus. Students with lower feelings of belonging on campus and are less likely 

to seek out resources or spaces to belong on their own. One of the most successful communication methods from the 

university where this research was conducted was a text campaign. Students were sent periodic texts each semester 

asking students how they were feeling. Based on the student’s response, the student is provided with suggestions on 

campus resources to use and how they can engage with them. If the student indicates they need additional assistance 

through their response, their name is provided to the student success network and someone on that student’s support 

team reaches out directly to provide more specialized support based on their needs.  

 

Classroom culture is driven by the instructor and the messages they communicate with their students. Both instructors 

of their respective sections actively worked to meet the campus goals of fostering community within their classroom. 

They shared personal stories, their availability outside of the class to provide additional support, as well as encouraging 

the use of campus resources such as the Supplemental Instructor (SI) program and the tutoring services. The SI 

program pairs an SI leader to a course where they hold weekly peer mentoring sessions specific to the course. The SI 

leader is a current undergraduate student who has taken the course in a prior semester and received an A. 

Conclusion  

These campus and classroom efforts work together to promote community and a sense of belonging on campus. While 

a standalone affirmation intervention may not be sufficient to impact STEM major persistence, affirmations can be 

integrated into broader support initiatives aimed at fostering a positive learning environment, enhancing academic 

self-confidence, and strengthening students' sense of belonging within the classroom, the institution, and the STEM 

community at large.  
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When comparing the study’s population to similar studies conducted at larger public institutions with several hundred 

or thousand participants, this study was limited in scope. The unexpected community building initiatives on the 

campus also limited the ability of this study to isolate sense of belonging from these initiatives. However, looking 

forward, a longitudinal study exploring the impact of these classroom and campus initiatives on students’ academic 

confidence and sense of belonging could yield valuable insights.  

 

Overall, these findings underscore the complexity of promoting STEM major persistence and highlight the need for a 

multifaceted approach that addresses various factors influencing persistence. The non-significant results challenge the 

notion that standalone affirmation interventions may serve as a quick solution for addressing STEM major persistence. 

There is a need for a more nuanced understanding of the mechanisms underlying student belonging and its relationship 

to persistence. 
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