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Factors Driving and Impeding STEM 
Student’s Motivation and Success  

 
 Abstract  
 
Fostering heightened interest and engagement in engineering, cultivating diversity, equity, and 
inclusivity within the engineering workforce, and equipping students to thrive in an industry 
characterized by rapid technological advancements stand as pivotal objectives in Science, 
Technology, Engineering, and Mathematics (STEM) education. Motivation exerts a profound 
influence on students across diverse academic fields. It is intricately intertwined with their level 
of engagement in the subjects they are studying, the inherent complexities of their chosen career 
paths, the career opportunities they foresee, and the potential of being misdirected toward a field 
they may not truly enjoy. To this end, understanding the key factors driving motivation is of the 
utmost importance, not only to increase retention and reduce attrition, but to also enhance 
students’ learning, performance, and success. Even though the critical role of motivation in 
students’ learning and overall academic success is widely acknowledged, there remains a notable 
gap in research examining the factors contributing to students’ struggles in finding the necessary 
motivation for effective learning and outstanding performance, along with strategies to address 
this deficiency. This research aims to fill this gap by exploring the key factors driving STEM 
students’ motivations for learning while simultaneously investigating the key factors hindering 
this motivation. To achieve these goals, this study surveyed STEM students at one of the largest 
minority-serving institutions in the United States to identify the key factors motivating and 
demotivating them, as well as to pinpoint strategies for enhancing motivation. The survey results 
revealed that several academic, financial, and social factors play a significant role in students’ 
motivation, including career difficulty, perceptions of future and career opportunities, financial 
difficulties, lack of adequate work-life balance, and subsequent burnout. In light of these results, 
this research proposes several strategies that could potentially help students increase their 
motivation, including peer mentoring and/or tutoring, financial aid workshops, career fairs, and 
time management workshops. The findings of this study serve educational institutions and 
stakeholders by providing them with strategies that could help motivate students and contribute 
to their academic success.  
 
Keywords: Academic Performance, Academic Success, Higher Education, Lack of Motivation, 
Retention, STEM Education, Students’ Motivation 
 
Background and Motivation 
 
Low enrollment, inadequate academic performance, slow graduation rates, prolonged time-to-
degree, poor retention rates, and high attrition among Science, Technology, Engineering, and 
Mathematics (STEM) students are critical concerns for higher education institutions [1], [2], [3], 
[4], [5]. Furthermore, the need for STEM graduates is consistently rising at a relatively fast rate 
[6]. Consequently, promoting greater interest and engagement, fostering diversity, equity, and 
inclusivity, and equipping STEM students to succeed academically and professionally in an 
industry characterized by swift technological advancements stand as crucial objectives in higher 
education.  
 



Motivation is described as the process by which activities directed towards specific goals are 
initiated and sustained [7], [8]. As such, motivation exerts a profound influence on students 
across diverse academic fields, impacting their determination, curiosity, drive to learn, exertion 
of effort, perseverance, performance, and achievement of academic success [9], [10], [11]. It is 
intricately intertwined with the students’ level of interest and engagement in the subjects they are 
studying, the inherent complexities of their chosen career paths, the career opportunities they 
envision, and the possibility of being directed toward a field they might not genuinely find 
enjoyable [10], [12], [13]. Student motivation challenges can manifest in both initiating and 
sustaining goal-related activities. While some students may struggle to start tasks or assignments 
due to factors like procrastination, lack of interest, or feeling overwhelmed, others may find it 
difficult to maintain their motivation and effort over time, facing issues such as boredom, fatigue, 
or distractions [7], [14]. To this end, understanding the key factors driving STEM students’ 
motivation, as well as hindering their motivation, is pivotal to the academic community not only 
to increase retention, improve graduation rates, and decrease attrition, but also to enhance 
students’ learning, performance, and prospects for academic and professional success.  
 
To understand students’ motivation, it is crucial to comprehend the reasons behind their behavior, 
what drives them to start, maintain, and stop their actions, how they approach tasks, and their 
confidence levels [9], [15]. Human behavior is driven by either intrinsic motivation, extrinsic 
motivation, or amotivation [8].  
 
Intrinsic motivation (IM) involves participating in an activity for the inherent satisfaction it 
provides. As such, it arises from an individual’s inherent satisfaction, interest, or enjoyment of a 
behavior or activity, without the need for external rewards [8], [13], [15], [16], [17], [18]. In an 
academic context, IM can be understood as a preference and drive for (1) knowledge, involving 
engaging in tasks for the joy and satisfaction of learning; (2) achievement, finding satisfaction in 
producing results or surpassing personal limits through accomplishing, creating, or striving to 
meet an optimal challenge; and/or (3) stimulating experiences, engaging in activities to 
encounter specific sensations, such as excitement, enjoyment, sensory pleasure, aesthetic 
appreciation, or the joy of being involved in the activity [8], [11], [17]. IM is linked to 
heightened levels of effort and task performance, along with a preference for challenges. As 
such, it plays a pivotal role in academic achievement and well-being [19], [20] 
 
Conversely, extrinsic motivation (EM) stems from the pursuit of external incentives or outcomes, 
such as rewards or avoidance of punishments [8], [13], [15]. Consequently, an extrinsically 
motivated individual engages in an activity not for the activity itself but rather to obtain 
something enjoyable from it or to evade something unpleasant upon completing the activity [11], 
[17]. EM can be categorized into four subtypes according to their highest level of self-
determination: (1) external regulation, where behavior is governed by external control sources, 
such as tangible rewards or constraints imposed by another individual, i.e., a student who studies 
because their parents insist on it; (2) introjection, where the individual internalizes external 
sources of control, or constraints, for the behaviors or actions, i.e., a student completing 
coursework due to a sense of guilt; (3) identification; where the behavior is perceived by the 
individual as a personal choice because it gained value and is deemed significant, i.e., a student 
doing coursework as a chosen means to learn; and (4) integration, where the individual reaches 
the highest level of self-determination and they sense autonomy in regulating a specific behavior, 



i.e., a student who decides to study because that will help them succeed in the exam and thus in 
achieving professional success [11], [15], [17].  
 
Finally, amotivation (AM) is characterized by a reduced intention toward goal-directed behavior. 
It indicates a broad absence of intrinsic and extrinsic motivation to participate in a behavior or 
activity [8], [13], [15], [17]. AM is often perceived in classroom environments and can result 
from either a perceived lack of competence to perform or a lack of value or interest in the subject 
[17]. It negatively impacts engagement, learning, and overall well-being [17].  
 
Motivational challenges are widespread in education, and a significant source of frustration for 
many educators is the apparent lack of motivation observed in their students to learn and achieve 
academic success [8], [21]. However, despite the widely acknowledged critical role of 
motivation in students’ academic and professional success, there is not much research published 
that investigates the factors that lead to students facing challenges in acquiring the motivation 
necessary for successful learning and exceptional performance, along with strategies to address 
this deficiency. This study aims to fill this gap by investigating the factors driving and hindering 
STEM students’ motivation through surveying construction management (CM), civil engineering 
(CE) and other STEM students at one of the largest minority-serving institutions (MSIs) in the 
United States (U.S.). This research utilized the Academic Motivation Scale (AMS) to understand 
students’ intrinsic and extrinsic motivators, as well as the factors related to their amotivation. The 
AMS, created by Vallerand et al. in 1989 [11], is one of the frequently utilized tools for assessing 
motivation levels related to learning and has demonstrated adequate reliability and validity in 
several studies [8], [9], [11], [15], [22], [23]. Furthermore, this study proposes several strategies 
aimed at helping students enhance their motivation for learning and success.    
 
Methodology 
 
This study is guided by three research questions: (1) What factors drive STEM students’ 
motivation to learn and succeed academically? (2) What factors hinders STEM students’ 
motivation to learn and succeed academically? And (3) what can be done to improve STEM 
students’ motivation to learn and succeed academically?  
 
This research addresses these three research questions through surveying CM, CE, and other 
STEM students at one of the largest MSIs in the U.S. to understand the factors driving and 
hindering the motivation of STEM students. For data collection, the study employed a purposive 
sampling approach. This method, known as judgmental sampling, entails selecting individuals 
for the sample based on the researcher’s discretion regarding their perceived usefulness or 
representativeness within the population. This study employed a mixed-methods sequential 
explanatory design to collect and analyze both quantitative and qualitative data from students. 
The administered survey included a demographic section followed by four questions. The first 
question intended to identify whether students felt motivated to learn. The second question aimed 
to understand why students attended their academic institution. This question utilized the AMS, 
which consists of 28 comprehensive statements designed to assess students’ motivation levels. 
These statements encompassed both intrinsic and extrinsic motivation elements, as well as 
factors related to amotivation. Students’ responses were provided on a five-point Likert scale for 
each of the 28 statements. The Likert scale points were designated as follows: 1 = does not 



correspond at all, 2 = corresponds a little, 3 = corresponds moderately, 4 = corresponds a lot, and 
5 = corresponds exactly. Then, the mean and standard deviation were calculated. The third 
question sought to identify which factors were hindering students’ motivation. The last question 
asked students to mention what the academic institution could do to enhance their motivation. 
Subsequently, the collected data was examined, which aided in the development of proposed 
strategies to improve students’ motivation and their overall well-being. Figure 1 presents the 
research overview. 
 

 
Figure 1. Research overview 

 
Results  
 
This section presents the results associated with the responses of 57 STEM students at an MSI. 
The research used a mixed-methods sequential explanatory design to collect and analyze 
quantitative and qualitative data from students. The recorded data included a diverse student 
group including (a) 38 students from CM, 13 students from CE, and 6 students from other STEM 
degrees; (b) 39 males, 13 females, two non-binary/gender fluid, and three students who preferred 
not to answer; (c) 29 international students, 18 local students, 7 transfer students, and 3 students 
who preferred not to answer; (d) students from multiple races, including White, Asian, African 
American, Latino, among others; and (e) 32 Hispanic and 20 non-Hispanic students. The socio-
demographic background is presented in Figure 2.  
 

Research Overview

Survey Questions

Goals

Data 
analysis

1. Do you feel motivated to learn?

2. Why do you attend your academic institution?
  Rate you response to indicate the extent to
  which each statement aligns with the reasons
  influencing your decision to attend your
  academic institution.

Propose 
strategies

Improve student’s 
motivation and 

overall well-being

5-point Likert 
scale

1. Not motivated
2. Slightly motivated
3. Motivated
4. Fairly motivated
5. Very motivated

3. What do you think hinders your motivation?
  Rate each factor

5-point Likert 
scale

1. Not at all important
2. Slightly important
3. Important
4. Fairly important
5. Very important

4. What could be done to enhance your
  motivation for learning and success? Open-ended

5-point Likert 
scale

1. Does not correspond at all
2. Corresponds a little
3. Corresponds moderately
4. Corresponds a lot
5. Corresponds exactly

Mixed-methods sequential explanatory design



 
Figure 2. Students’ Socio-Demographic Background, n=57 

The first question intended to identify if students felt motivated to learn. According to the results 
of the survey, (1) only around 53 percent of students are very motivated to learn and succeed 
academically; (2) around 25 percent of students are fairly motivated, but not very motivated; and 
(3) more than 20 percent of students exhibit only mild or slight motivation towards learning. 
These results are presented in Figure 3. 
 

 
Figure 3. Students’ motivation towards learning 

The second question aimed to understand the reasons behind students attending their academic 
institution. To this end, the authors used the AMS scale, comprising (1) intrinsic motivation 
elements, including intrinsic motivation to know, intrinsic motivation toward accomplishment or 
achievement, and intrinsic motivation to experience stimulation; (2) extrinsic motivation 
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elements, including extrinsic motivation driven by identification, motivation influenced by 
introjection, and motivation stemming from external regulation; and (3) amotivation elements. 
The variables, motivation types corresponding to each of the variables, as well as the mean and 
standard deviation scores, are presented in Table 1. The highest mean motivation scores were 
observed in the following items (a) item 3, “Because I think that a college education will help me 
better prepare for the career I have chosen,” with a mean of 4.32; (b) item 22, “In order to have a 
better salary later on,” reflecting a mean of 4.32; (c) item 8, “In order to obtain a more 
prestigious job later on,” registering a mean of 4.26; and (d) item 10, “Because eventually it will 
enable me to enter the job market in a field that I like,” with a mean of 4.16. As it may be 
observed, all items displaying the highest mean values are associated with extrinsic motivation 
elements. Items 3 and 10 correspond to extrinsic motivation driven by identification, signifying 
that the behavior is seen as a personal choice with perceived value and significance. On the other 
hand, items 8 and 22 correspond to extrinsic motivation driven by external regulation, indicating 
that the behavior is influenced by external control sources, such as pursuing a better salary and 
obtaining a more prestigious job later on. Thus, it highlights that financial factors significantly 
impact students’ motivation to attend college. Furthermore, these results highlight that intrinsic 
motivations, which play a pivotal role in the academic achievement of students, do not rank as 
primary sources of motivation for STEM students when it comes to attending college. 
Additionally, it is worth noting that all these items are career-related, thus underscoring the 
importance of focusing on professional development and career preparation in education. 
 
Additionally, according to this study’s results, the items with the lowest mean motivation scores 
include: (a) item 26, “I don’t know; I can’t understand what I am doing in school,” with a mean 
of 1.23; (b) item 19, “I can’t see why I go to college and frankly, I couldn’t care less,” reflecting 
a mean of 1.37; (c) item 5, “Honestly, I don’t know; I really feel that I am wasting my time in 
school,” registering a mean of 1.54; and (d) item 12, “I once had good reasons for going to 
college; however, now I wonder whether I should continue,” with a mean of 1.77. All of these 
correspond to the amotivation elements of the scale, thus emphasizing that amotivation reflects 
the lowest values among STEM students.  
 

Table 1. Students’ responses to the Academic Motivation Scale 

Item 
No. Variables Motivation 

Type Mean SD 

1 Because with only a high-school degree I 
would not find a high-paying job later on. 

Extrinsic  
Ext. regulation 3.3 1.31 

2 Because I experience pleasure and satisfaction 
while learning new things. 

Intrinsic  
To know 3.95 1 

3 
Because I think that a college education will 
help me better prepare for the career I have 
chosen. 

Extrinsic  
Identified 4.32 0.96 

4 For the intense feelings I experience when I am 
communicating my own ideas to others. 

Intrinsic  
Stimulation 3.25 1.39 

5 Honestly, I don’t know; I really feel that I am 
wasting my time in school. Amotivation 1.54 1.19 



6 For the pleasure I experience while surpassing 
myself in my studies. 

Intrinsic  
Accomplishment 3.33 1.23 

7 To prove to myself that I am capable of 
completing my college degree. 

Extrinsic  
Introjected 3.68 1.24 

8	 In	order	to	obtain	a	more	prestigious	job	
later	on.	

Extrinsic  
Ext. regulation 4.26 1.02 

9	 For	the	pleasure	I	experience	when	I	
discover	new	things	never	seen	before.	

Intrinsic  
To know 3.91 1.06 

10	 Because	eventually	it	will	enable	me	to	enter	
the	job	market	in	a	Bield	that	I	like.	

Extrinsic  
Identified 4.16 1.01 

11	 For	the	pleasure	that	I	experience	when	I	
read	interesting	authors.	

Intrinsic  
Stimulation 2.93 1.18 

12 
I once had good reasons for going to college; 
however, now I wonder whether I should 
continue. 

Amotivation 1.77 1.14 

13 
For the pleasure that I experience while I am 
surpassing myself in one of my personal 
accomplishments. 

Intrinsic  
Accomplishment 3.86 1.03 

14 Because of the fact that when I succeed in 
college, I feel important. 

Extrinsic  
Introjected 3.26 1.41 

15 Because I want to have “the good life” later on. Extrinsic  
Ext. regulation 3.91 1.14 

16 
For the pleasure that I experience in broadening 
my knowledge about subjects which appeal to 
me. 

Intrinsic  
To know 3.72 1.02 

17 Because this will help me make a better choice 
regarding my career orientation. 

Extrinsic  
Identified 3.98 1.05 

18 
For the pleasure that I experience when I feel 
completely absorbed by what certain authors 
have written. 

Intrinsic  
Stimulation 2.77 1.2 

19 I can’t see why I go to college and frankly, I 
couldn't care less. Amotivation 1.37 1 

20 
For the satisfaction I feel when I am in the 
process of accomplishing difficult academic 
activities. 

Intrinsic 
Accomplishment 3.47 1.3 

21 To show myself that I am an intelligent person. Extrinsic  
Introjected 2.96 1.39 

22 In order to have a better salary later on. Extrinsic  
Ext. regulation 4.32 0.86 

23 Because my studies allow me to continue to 
learn about many things that interest me. 

Intrinsic  
To know 3.95 1.03 

24 
Because I believe that a few additional years of 
education will improve my competence as a 
worker. 

Extrinsic  
Identified 3.89 1.1 

25 For the “high” feeling that I experience while 
reading about various interesting subjects. 

Intrinsic 
Stimulation 2.81 1.41 



26 I don't know; I can’t understand what I am 
doing in school. Amotivation 1.23 0.65 

27 
Because college allows me to experience a 
personal satisfaction in my quest for excellence 
in my studies. 

Intrinsic 
Accomplishment 3.74 1.19 

28 Because I want to show myself that I can 
succeed in my studies 

Extrinsic  
Introjected 3.51 1.38 

 
The third question sought to uncover the factors hindering STEM students’ motivation to learn. 
The results from the 57 conducted surveys, presented in Figure 4, indicate that several factors 
play a significant role in hindering STEM students’ motivation. The key contributing factors 
encompass (a) uninteresting courses and/or topics, (b) lack of work-life balance, (c) stress, 
anxiety, and/or other mental health issues, (d) teaching methods that are uninteresting and 
unengaging, (e) learning environment, and (f) class difficulty. Furthermore, students reported that 
financial issues and instability were significant factors hindering their motivation to learn. That 
said, it can be observed that academic, financial, and social factors play a significant role in 
students’ motivation. 
 

 
Figure 4. Factors hindering students’ motivation 

 
Finally, an open-ended question in the survey asked students to suggest ways in which the 
academic institution could enhance their motivation. The recorded responses highlighted several 
approaches that could enhance students’ motivation, including: (a) fostering good professors and 
implementing engaging, interactive, and motivational teaching methods, incorporating hands-on 
experience, on-the-job training, problem-based learning, and real-world examples for effective 
learning; (b) continuous monitoring to ensure that professors and course content contribute to 
students’ learning and professional advancement and success; (c) making classes more 
interesting and engaging, catering to students needs and strengths; (d) addressing financial 
concerns through financial aid, reduced tuition fees, and increased stipends for international 
students working at the academic institution; (e) introducing new and unusual topics to motivate 
and engage students; (f) providing mentoring and guidance, supporting students in areas of 
difficulty, and offering encouragement; (g) addressing social anxiety, stress, and depression, as 
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well as promoting work-life balance; (h) demonstrating the rewards associated with learning; (i) 
improving peer communication and collaboration, as well as facilitating opportunities for 
students to interact with professors in the same career field for mentorship advice; (j) eliminating 
courses unrelated to the chosen career; (k) providing insights into future career prospects and 
networking opportunities with industry professionals; (l) incorporating new technologies and 
regularly updating courses to stay current.  
  
Limitations and Future Work 
 
This study revealed the significance of motivation to learn and achieve both academic and 
professional success. One of the limitations of the study is that the survey responses might be 
affected by self-assessment and biases. Additionally, the research has been conducted at an MSI 
in the U.S., reducing its applicability to other educational institutions and impacting the 
scalability of the study. Nonetheless, this institution is one of the leading and largest MSIs in the 
U.S., thus rendering and reflecting the sample to be representative of the minority population. 
The recommendations provided are preliminary, and future research could explore additional 
demographics and engage a more diverse student population. Furthermore, future studies could 
explore if different cohorts, such as undergraduates and graduates, or student nationalities, such 
as international students and local students, have a significant impact on their motivations. This 
could contribute to a broader understanding and support a larger and more representative sample 
of students across various educational institutions.   
 
Conclusions and Recommendations 
 
The findings of this study revealed that several academic, financial, and social factors 
significantly influence students’ motivation. Key motivating factors for attending college include 
(a) two extrinsic motivations driven by identification, linked to obtaining a job in the chosen 
career; and (b) two extrinsic motivations driven by external regulation, linked to achieving a 
better job and salary. Furthermore, several factors hinder students’ motivation to learn, including 
(a) uninteresting courses and/or topics, (b) lack of work-life balance, (c) stress, anxiety, and/or 
other mental health issues, (d) teaching methods that are uninteresting and unengaging, (e) 
learning environment, (f) class difficulty, and (g) financial issues and instability. Finally, students 
suggested various approaches to enhance motivation, some of which include addressing financial 
concerns, implementing engaging teaching methods, providing mentoring and guidance, 
supporting students in areas of difficulty, promoting work-life balance, addressing social anxiety, 
stress, and depression, and providing networking opportunities with industry professionals to 
gather insights into future career prospects.  
 
In light of these results, the authors proposed several strategies that could help increase STEM 
students’ motivation: 
 
1. Financial aid workshops and counseling – The results of this study highlighted that 

financial stress is a key factor hindering students’ motivation. Furthermore, international 
students experience more financial stress than their non-international counterparts due to visa 
restrictions preventing them from working off-campus [24]. Financial health not only helps 
students improve their concentration and academic performance but also contributes to their 



overall happiness and well-being [25], [26]. Financial aid workshops and counseling can help 
students explore available financial aid options, including scholarships, grants, loans, 
company funding, and federal work-study. Moreover, these sessions can impart valuable 
financial management skills, contributing to the overall improvement of students’ financial 
health.  

2. Implementing engaging teaching methods – Students reported that incorporating engaging, 
interactive, and motivational teaching methods, such as hands-on experience, on-the-job 
training, and problem-based learning, could be highly beneficial for effective learning and 
increasing motivation. Active participation in hands-on experience not only increases student 
interest and motivation but also improves critical thinking and fosters the development of 
knowledge and skills [27], [28], [29], [30]. Therefore, enhancing student learning and 
performance contributes to academic success. On-the-job training offers students work-based 
experience, enabling them to apply knowledge and skills in practical scenarios. This practical 
exposure is a significant pathway to early career employment [31], [32], [33]. The knowledge 
and skills acquired through work-based experience are key in preparing for professional 
practice [34]. Problem-based learning exposes students to real-world challenges, fostering 
critical thinking and enhancing analytical and reflective skills [35], [36]. This teaching 
method promotes active engagement, increases interest and motivation, and nurtures a 
culture of research [30], [35], [37], [38], [39].   

3. Mentoring, guidance, and academic advising – The interaction between students and 
faculty not only fosters a positive academic climate but also significantly contributes to 
students’ performance and success [1], [2], [40]. Academic advising can help students 
address fears and concerns related to academic performance and career goals, as well as 
assist students in integrating life, educational, and career goals [2]. Furthermore, peer 
tutoring and mentoring programs can assist students in better understanding areas of 
difficulty, teaching not only course content but also essential academic skills, such as study 
habits [5], [41]. Furthermore, an added benefit of these programs is creating a network of 
friends and support system, contributing to students’ motivation and overall well-being. 

4. Providing networking opportunities with industry professionals – Many students 
experience a prevailing sense of uncertainty about the future, significantly impacting their 
motivation levels. Offering networking opportunities, such as career fairs or workshops with 
industry professionals, where students can meet with employers, recruiters, organizations, 
and companies, would help them gather insights into future career prospects and think more 
clearly about their career paths [26], [42]. Students can explore diverse employment 
opportunities and career paths, as well as find employment opportunities in their chosen 
careers. 

5. Time management workshops – According to the results of this study, a lack of an adequate 
work-life balance is one of the main factors hindering students’ motivation to learn. 
Implementing successful time management strategies to foster an adequate work-life balance 
may reduce stress and anxiety, as well as improve academic performance and overall 
achievement [26], [43]. Time management workshops or seminars could assist students in 
acquiring effective time management skills, including goal setting, planning, organization, 
blocking out distractions, the ability to say “no” to non-essential tasks, and delegating 
responsibilities. Acquiring these skills would enable students to balance their academic, 
work, leisure, and personal lives, ultimately contributing to their motivation and enhancing 
their overall well-being. 



6. Wellness activities and workshops – The findings of this study emphasized stress, anxiety, 
and other mental health issues as significant contributing factors that impede students’ 
motivation. Incorporating wellness activities, such as yoga, meditation, and mindfulness, can 
significantly contribute to students’ mental health, reducing anxiety, stress, and depression 
[26], [44], [45], [46], [47]. This, in turn, improve academic performance and overall well-
being. Encouraging students to occasionally engage in these activities and promoting all 
available wellness resources within the academic institution can foster a culture of well-being 
and help students derive benefits from them. 
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