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Abstract 

 
Mindfulness-based practices and interventions are increasingly recognized for their potential to 
positively affect college students’ psychological health, wellbeing, and academic success. While 
research on mindfulness in the context of engineering education is beginning to emerge, many 
concepts remain poorly understood, including the association between engineering students’ 
mindfulness and academic functioning. Additionally, prior research has not specifically 
considered and tested interventions designed to increase the trait mindfulness of engineering 
students. In this paper, we examine these questions through two studies: the first, a survey study 
examining the association between trait mindfulness and relevant educational outcomes in 73 
engineering and non-engineering students; the second, a pilot four-week mindfulness-based 
stress reduction intervention for 21 engineering students.   
 
Results indicated that engineering students’ grades on a targeted task relevant to ABET 
outcomes were significantly, positively related to their self-reported preference for challenging 
information and experiences  (r = .41, p < .01) and their ability to be mindfully nonreactive (r = 
.38, p = .01). Compared to non-engineering students, engineering students reported a 
significantly higher level of nonjudgmental mindful awareness (t (69) = 3.02, p <.01) and 
openness to new experiences (t (70) = 3.42, p < .01). Participating in a four-week mindfulness 
intervention significantly increased engineering students’ trait mindfulness (t(21) = -2.90, p = 
.01), engagement in mindfulness outside of sessions (t(20) = -4.36, p <.01), and intellectual 
curiosity and exploration (t(21) = -.48, p <.01). These results lend support to the feasibility of 
mindfulness-based interventions in engineering education and advance previous literature. The 
discussion provides recommendations for the implementation of mindfulness-based interventions 
in engineering education based on these results and qualitative student feedback, as well as 
recommendation for continued research in this domain.   
 
 

Background 
 
In recent years, researchers in engineering education have begun to expand beyond course- or 
discipline-specific studies, beginning to consider also more holistic aspects to the engineering 
student experience. The field has strengthened its role in enhancing the engineering student's 
overall experience by exploring factors such as health, wellbeing, diversity, and inclusion, as 
well as obstacles to student success, such as stress and anxiety. To do this effectively, it becomes 
necessary to look beyond the boundaries of the engineering disciplines, and to consider scholarly 
advances from other domains. By identifying practices and techniques shown to benefit the 
health and wellbeing of human beings in general, we may then investigating the role such 
advances may play in bolstering the experiences of engineering students. One such advance is 
the study of mindfulness. The impact of mindfulness in Western society has grown dramatically 
in recent decades, in terms of number of practitioners, teachers, and recognition in everyday 



conversations. In parallel, the Western scientific communities have begun to produce a 
dramatically increasing number of results and academic papers pointing to the power of 
mindfulness in increasing our quality of life [1]. Based on the growing body of research showing 
the positive effects of mindfulness, it becomes very appealing to investigate the role that 
mindfulness may play for our students.   
 
While the origins of mindfulness and meditation can be traced back thousands of years to 
religious traditions in India and other parts of Asia, it was not until the late 20th Century that it 
was recognized as a legitimate field of study by Western scientific communities. Since the 
1980s, a rapidly growing number of Western scholars have begun to study and document the 
impact of these practices on various aspects of health and wellbeing, such as stress and pain 
reduction, memory, aging, happiness, etc. [2, 3].  For example, [4] summarizes many results 
surrounding mindfulness-based stress reduction (MBSR), and, more recently, [1] provides a 
comprehensive overview of studies documenting how mindfulness practices may result in 
permanently altered traits.  
 
While the definitions of mindfulness may vary, the general idea is fairly consistent: 
"Mindfulness means paying attention in a particular way: on purpose, in the present moment, and 
nonjudgmentally.” [4]. Thich Nhat Hahn, a celebrated Buddhist practitioner, activist, and 
teacher, offers his own definition: “Mindfulness shows us what is happening in our bodies, our 
emotions, our minds, and in the world. Through mindfulness, we avoid harming ourselves and 
others.” [5] Mindfulness exercises have been connected with and grounded in spiritual traditions, 
but largely communicated in a secular way to western audiences. Some basic examples are 
breathing meditation, sitting meditation, walking meditation, and yoga (movement meditation). 
Other areas include metta or lovingkindness meditation and compassion meditation [6].  
 
Because of the encouraging nature of some of these experiments, an increasing number of 
scholars has begun to explore the role that mindfulness may play in education, both in the K-12 
setting and in higher education. Regarding K-12 education, several examples are provided in [7], 
including recommendations on how to carry out exercises in breathing, walking meditation, and 
contemplation in the classroom setting. In the context of higher education, a wide variety of such 
examples, as well as practical recommendations from faculty across academic disciplines, are 
provided in [8]. For example, the authors provide examples such as walking meditation, 
contemplative discussion, compassion exercises, emotional wellbeing [9],  lectio divina 
(contemplative reading) and mindful writing [10, 11].   
 
Building on this growing body of knowledge, we seek to explore the benefits that mindfulness 
may play in the context of engineering education. While some studies at the intersection of these 
two domains have begun to appear recently, there remains much unexplored territory. Existing 
research has begun to explore the relationship between mindfulness and academic and 
psychological outcomes in engineering students. Initial questionnaire-based studies provide 
evidence of positive associations between engineering students’ trait mindfulness (the extent to 
which they observe and engage with their environment and experiences in a mindful manner) 
and their beliefs about their abilities to be innovative, and possess relevant business-related skills 
[12, 13]. Engineering students’ trait mindfulness has also been demonstrated to predict improved 
performance on high intensity exams by lowering cognitive test anxiety [14]. These initial 



studies provide support for positive relationships between mindfulness and constructs relevant to 
engineering education. Less well understood is the association between engineering students’ 
trait mindfulness and their performance on ABET-relevant educational outcomes. Additionally, 
as it is possible that mindfulness is associated with academic outcomes in part because it serves 
to promote psychological flexibility and decrease avoidance of emotions like anxiety and 
uncertainty, it would also be important to know and understand whether engineering students’ 
mindfulness is associated with their intellectual curiosity and exploration [14]. Furthermore, the 
extent to which engineering students are similar to or different from college student populations 
with which there is a more established body of mindfulness literature (e.g., psychology majors, 
occupational therapy majors) is unknown. Study 1 will seek to address these questions by 
sampling engineering and non-engineering (psychology and occupational therapy) students about 
their trait mindfulness facets, intellectual curiosity and exploration, and grades on relevant 
educational assessments. 
 
Survey studies have also garnered support for negative correlations between engineering 
students’ mindfulness and facets of their mental health. For example, [15] found that 
mindfulness is inversely associated with perceived stress in Indian engineering students. A 
questionnaire-based study of students in psychology, engineering, and the medical sciences 
showed support for a relationship between mindfulness and depressive symptoms, such that 
lower levels of trait mindfulness were associated with less depressive symptoms [16]. It is not 
known, however, if learning and practicing mindfulness can actually alter the stress levels, or 
other indices of psychological wellbeing, of engineering studies. 
 
Few if any studies have sought to actually effect change in engineering students’ trait 
mindfulness using mindfulness training interventions. In [17], a study is presented in which first-
year engineering students were provided with a 45-minute informational session about 
contemplative practices including mindfulness. This study demonstrated that students were 
receptive and responded positively to a 45-minute information session, which lends further 
support to the idea that engineering students might be receptive and responsive to formal 
mindfulness-based interventions. This study did not, however, assess whether this information 
session affected change in engineering students’ trait mindfulness [17].  
 
Studies of mindfulness-based interventions in non-engineering college students have found that 
relatively brief (e.g,. four to eight week) mindfulness interventions can increase trait 
mindfulness, and, in some cases, elicit positive changes in mental health [18, 19, 20]. As this has 
not previously been examined specifically in engineering students, the present study will pilot a 
four-week, once-weekly mindfulness intervention for undergraduate engineering students in a 
small, undergraduate liberal arts school. The aims of the second study are to examine whether a 
four-week mindfulness intervention can effect change in engineering students’ trait mindfulness, 
perceived stress, and intellectual curiosity and exploration. A secondary aim is to assess 
feasibility of such an intervention by querying students about their perceptions of the 
intervention, and practice of mindfulness skills provided in the intervention sessions outside of 
session. Taken together, these studies will advance understanding of the relationship between 
engineering students’ trait mindfulness, academic functioning, and perceived stress, and begin to 
explore interventions that might enhance engineering students’ trait mindfulness. 
 



 
 

Purpose of Study and Primary Research Questions 
Study 1.  
 
In Study 1, we seek to expand upon the emerging body of research on mindfulness in the context 
of engineering education by exploring the relationship between the trait mindfulness of 
engineering students and relevant outcomes in engineering education. We used the Five Facet 
Mindfulness Questionnaire (FFMQ) tool [21] to measure the former, and the outcomes from 
ABET, the national accreditation board for engineering programs, to inform the latter. In 
particular, we selected ABET Outcome 1 ("an ability to identify, formulate, and solve complex 
engineering problems by applying principles of engineering, science, and mathematics", [22]) as 
particularly relevant, and one whose relationship to mindfulness traits may not have been 
immediately apparent.  
 
Our study then, seeks to address the following research question. 
 
Research Question 1. 
What relationships exist between the mindfulness facets of engineering students and their 
performance on relevant ABET outcomes? 
 
Additionally, we have collected information on students from other fields as well, so as to 
explore the following question: 
 
Research Question 2. 
How do the mindfulness facets of engineering students compare to those of psychology and 
occupational therapy students? 
 
Study 2.  
 
In Study 2, we seek to test whether engineering students’ trait mindfulness increases following 
participation in a mindfulness intervention. While previous research suggests that non-
engineering college students respond favorably to mindfulness interventions, this premise has not 
been tested in engineering students specifically. The intervention is specifically informed by the 
mindfulness-based stress reduction approach developed by [23]. A mindfulness intervention 
rooted in stress reduction was selected as stress is increasingly cited as a concern and 
impediment to academic success and wellbeing among college students, and mindfulness 
interventions hold promise for helping to alleviate stress and anxiety in this population [24, 25]. 
 
 
Research Question 3. 
-What is the effect of a 4-week mindfulness intervention on trait mindfulness and perceived 
stress of engineering students? 

 

 



Methods 

Study 1 

Participants and Procedures 

Participants for the initial study included 73 undergraduate students at a small liberal arts college 
in the mid-Atlantic region. Study participants were recruited from ongoing classes in engineering 
(n = 44) and psychology (n = 16 psychology majors, 8 occupational therapy majors, 2 social 
work majors, 3 assorted other majors). The study sample was predominantly white (85%), male 
(55%), and 19.6 years-old on average. Participants providing informed consent completed 
questionnaire packets (specific measures/surveys described in detail below), and consented for 
their grades in ongoing engineering classes (if relevant) to be used as part of the study. All study 
procedures were approved by the Institutional Review Board at Elizabethtown College.  

Measures 

Intellectual curiosity and exploration. Participants’ intellectual curiosity and exploration was 
assessed using the Curiosity and Exploration Inventory (CEI-II, [26]). This is a 10-item measure 
designed to assess agreement on a 5 point scale with items that assess intellectual stretching, or 
motivation to seek out new experiences and knowledge (e.g., “I actively seek as much 
information as I can in new situations.”) and embracing, or an openness to novel experiences and 
uncertainty (e.g., “I am the type of person who really enjoys the uncertainty of everyday life.”). 
The CEI-II is a commonly employed measure of intellectual curiosity in college students and has 
good reliability and validity [26].  

Mindfulness. Participants’ mindfulness was assessed using the Five Facet Mindfulness 
Questionnaire (FFMQ, [21]). This is a 39-question item designed to assess agreement on a 5 
point scale with 5 facets of mindfulness: observing items (e.g., “When I’m walking, I 
deliberately notice the sensations of my body moving.”); describing items (e.g., “I’m good at 
finding words to describe my feelings.”); acting with awareness (e.g., “When I do things, my 
mind does not wander off and I’m not easily distracted.”); nonjudgment (e.g., “I don’t make 
judgments about whether my thoughts are good or bad.”); and nonreactivity (e.g., “I perceive my 
feelings and emotions without having to react to them.”). The FFMQ has established reliability 
and validity, and has demonstrated to be sensitive to change in prior mindfulness intervention 
studies [21, 27].  

ABET Outcomes. In this study we focused on ABET Outcome 1, "an ability to identify, 
formulate, and solve complex engineering problems by applying principles of engineering, 
science, and mathematics" [22]. In particular, we selected ABET Outcome 1 as it is one of the 
most central to engineering curricula regardless of discipline, and one whose relationship to 
mindfulness traits may not have been immediately apparent. The targeted task utilized to 
measure academic success on this aspect was the first partial exam in a Circuit Analysis course. 
The exam was selected as a targeted task for this outcome, as it consisted of four long, multi-step 
problems, requiring an understanding of how to apply both circuit laws and principles from 
physics and mathematics. 
 



Study 2 

Participants and Procedures 

Participants for the second study included 21 undergraduate engineering majors. The sample was 
predominantly white (74%; 9% Latino/Hispanic, 9% biracial/multiracial; 4% Asian, 4% 
other/prefer to self-describe), male (61%) and 22 years-old on average. Participants providing 
informed consent completed 4 weekly, hour-long mindfulness intervention sessions led by study 
co-author Dr. Elizabeth Dalton, a clinical psychologist with training in mindfulness-based 
interventions, as well and pre and post measures of their mindful awareness and other relevant 
outcomes (described below).  Participants received extra credit in one of their ongoing 
engineering courses for their participation. All study procedures were approved by the 
Institutional Review Board at Elizabethtown College.  

Mindfulness-Based Stress Reduction Intervention (MBSRI) 

The mindfulness intervention provided was based on mindfulness-based stress reduction as 
developed by [23] and [28], and included 4 weekly hour-long sessions. Prior studies have 
demonstrated effectiveness of four weekly hour-long mindfulness sessions in general healthy 
volunteer samples [20, 29]. Each of the four sessions included a psychoeducational component 
(e.g., about the nature of stress, and the purpose and attitudes of mindfulness), an experiential 
practice (e.g., mindful eating, walking, and breathing), opportunity for reflection and questions, 
and suggested at-home practices.  

Baseline Measures 

Baseline measures included the same assessments described above for Study 1 to assess 
mindfulness (FFMQ) and intellectual curiosity (CEI-II). Participants’ perceived stress was also 
assessed using the Perceived Stress Scale (PSS, [30]), in order to both quantify students’ baseline 
levels of stress, and examine the effects of the MBSRI intervention on students’ stress levels. 
This is a widely-used measure of general perceived stress with well-established reliability and 
validity [31]. Students consented for their grades in ongoing engineering courses to be used as 
indicators of academic success based on ABET outcomes.  

Follow-Up Measures  

Follow-up measures included measures of mindfulness (FFMQ), intellectual curiosity (CEI-II), 
and stress (PSS). Additionally, participants responded to open-ended and closed-ended questions 
about their experience in and utility of the mindfulness group, including the frequency with 
which they did or did not complete at-home mindfulness practices. Participants also provided 
information about any barriers to mindfulness practice encountered (both the formal groups and 
at-home practices).  

Data Analysis 

Data analysis was conducted using IBM Statistics Software Version 24 [32]. Primary statistical 
analysis included Pearson’s r correlations to assess relationships amongst study variables, 



independent samples t-tests for comparison of engineering and non-engineering students, and 
paired-samples t-tests to examine within-subject changes pre and post intervention. 

 

Results 

Study 1. Relationship Between Mindfulness, Academic Performance, and Intellectual Curiosity  

Engineering students’ grades on the selected ABET-relevant assignment were significantly, 
positively related to their self-reported intellectual stretching (or preference for challenging 
information) and their ability to be mindfully nonreactive, but not other facets of mindfulness 
(see Table 1 for descriptive statistics and correlations). Students’ intellectual stretching was also 
significantly related to their mindful observation and nonreactivity, while intellectual embracing 
was positively related to nonreactivity (see Table 1). 

Study 1. Comparison of Engineering Students and Non-Engineering Students  

Compared to non-engineering students, engineering students reported a significantly higher level 
of nonjudgmental mindful awareness (t (69) = 3.02, p <.01) and openness to new experiences (t 
(70) = 3.42, p < .01), and trended towards a higher level of nonreactivity (t (70) = 1.84, p = .07), 
but did not differ significantly in other facets of mindfulness or openness to new experiences.  
The observed differences between engineering and non-engineering students may have been 
attributable in part to gender, as the engineering students were 80% male and the non-
engineering students (primarily psychology and occupational therapy students) were 83% 
female. Comparisons by gender produced a similar pattern of results to those above, with male 
students reporting higher degrees of mindful non-reactivity and preferences for challenging 
information compared to female students. 

 

 

 



Table 1. Descriptive statistics and correlations amongst primary study variables for Study 1. 
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Figure 1. Baseline Associations Between Perceived Stress and 
Mindful Nonjudgment, Nonreactivity

Mindful Nonjudgment Mindful Nonreactivity

Linear (Mindful Nonjudgment) Linear (Mindful Nonreactivity)

Variable Average Standard 
Deviation 

Observed 
Range 

1 2  
 

3 4 5 6 7 8 

1. Grade 80.13 12.31 48-100  .40** .01 .15 .12 -.11 -.11 .38** 

2. Intellectual 
Stretching 

14.15 2.51 8-20 .40**  .40** .36** .04 .16 .05 .44** 

3. Intellectual 
Embracing 

15.63 4.30 7-25 .01 .40**  .14 -.15 -.07 .16 .29* 

4. Mindful 
Observing 

3.24 0.68 1.75-4.75 .15 .36** .14  .21 .15 -.02 .28* 

5. Mindful  
Describing 

3.12 0.84 1.63-4.88 .12 .04 -.15 .21  .43** .27* .13 

6. Acting w/ 
Awareness 

3.06 0.67 1.50-4.75 -.11 .16 -.07 .15 .43**  .34** .17 

7.Nonjudgment 2.99 0.89 1.13-4.75 -.11 .05 .16 -.02 .27* .34**  .21 

8.Nonreactivity 3.02 0.68 1.00-4.43 .38* .33** .29* .28* .13 .17 .21  



 

Study 2. Effects of Mindfulness Intervention  

Students’ overall trait mindfulness was significantly higher immediately after the four-week 
intervention (M =  130.86, SD = 19.57) than it was prior to the intervention (M =  126.38, SD = 
16.48); t(21) = -2.90, p = .01, Cohen’s d effect size = 0.65 (medium). Two specific mindfulness 
traits increased post-intervention: mindful observation (pre intervention M = 3.09, SD = 0.48; 
post intervention M = 3.2, SD = .51; t(20) = -3.42, p <.01; Cohen’s d = 0.73, medium)  and 
mindful description (pre-intervention M = 3.08, SD = 0.70; post-intervention M =3.32, SD = 
0.87; t (20) = -2.88, p <.01; Cohen’s d = 0.65, medium). The other specific mindfulness traits – 
acting with awareness, nonjudgment, and nonreactivity – did not change significantly following 
the intervention. Students’ intellectual stretching was also significantly higher after the 
intervention (M = 16.29, SD = 2.24) than it was prior to the intervention (M = 14.81, SD = 2.20); 
t(21) = -.48, p <.01, Cohen’s d effect size = 1.05 (large). There were no significant changes to 
students’ perceived stress (t (19) = .33, p = .74) or intellectual embracing (t (20) = -1.88, p = 
.08).  

Study 2. Feasibility of the Mindfulness Intervention 

On average, students attended 3.5 out of 4 of the weekly hour-long mindfulness sessions. 
Students’ weekly practices (outside of the intervention sessions) improved significantly from 
before the intervention (M = 0.45, SD = 1.20) to after the intervention (M = 3.74, SD = 3.85); 
t(20) = -4.36, p <.01; Cohen’s d effect size = 0.95 (large). With regards to preferences for session 
length, 86% of participants reported that they would prefer to keep the session length the same, 
9% reported they would have preferred shorter sessions, and 5% reported they would have 
preferred longer sessions. With regards to preferences for frequency of session meeting, 82% 
reported they would prefer to keep the weekly session schedule, while 18% reported they would 
have preferred to meet more frequently throughout the week. On a 7-point likert scale, the 
students’ average rating of the helpfulness of sessions was 6/7 (corresponding with “pretty 
helpful,” 7 was highest rating). On a 5 point scale of anticipated frequency of application of the 
scales, students’ average rating was a 3.31 out of 5 (corresponding with “will use occasionally”).  

Students also provided qualitative written feedback. When prompted to identify barriers that 
arose to practicing mindfulness outside of sessions, students’ identified the following: 
“forgot/didn’t think about it;” “rushing;” “lack of focus;” and “distraction.” In an open ended 
question prompting students to identify elements of the intervention they liked and would retain, 
some of the most common answers were: “practicing specific techniques” (6), “range/variety of 
activities practiced” (5), and “being seated in a circle” (2). In an open ended question prompting 
students to identify elements of the intervention they disliked or would change, answers 
included: “more space in the meeting room” (2) and “more mindful activities involving 
movement” (2); no other answers were duplicated. 

  



Table 2. Descriptive statistics and correlations among primary study variables at study follow-up. 

 

 

 

 

 

 

Discussion 

The present work sought to expand upon prior research on the role of mindfulness in engineering 
education. The first study examined the relationship between specific facets of mindfulness and 
students’ intellectual curiosity and academic performance, and compared the self-reported 
mindfulness of engineering students to students of other majors. Results from Study 1 revealed 
that specific facets of mindfulness were not equal in their association with academic outcomes. 
Rather, among engineering students, mindful nonreactivity emerged as the facet of mindfulness 
with the most robust and consistent associations with academic outcomes. Mindful nonreactivity 
was significantly, positively correlated with engineering students’ grades on ABET-relevant 
course assignments, as well as self-rated intellectual curiosity and exploration.  

In the mindfulness literature, nonreactivity is conceptualized as the ability to refrain from 
responding to thoughts, emotions, or other stimuli in a reactive manner [33]. Prior research has 
found that mindful nonreactivity is negatively associated with dysphoric mood states and 
positively associated with acceptance and reappraisal, or the ability to cognitively reframe 

Variable Average Standard 
Deviation 

Observed 
Range 

1 2  
 

3 4 5 6 7 8 9 10 

1. GPA 3.54 0.39 2.70-3.98  .01 .09 -.40† .28 .32 .01 .17 .31 .37 

2. Intellectual 
Stretching 

16.32 2.19 12-20 .01  .26 -.51* .62** .28 .63** .46* .25 .55** 

3. Intellectual 
Embracing 

16.22 5.95 9-35 .09 .26  .00 .19 .36 .25 .06 -.07 .20 

4. Perceived 
Stress 

14 6.29 1-30 -.40† -.51* .00  -
.72** 

-.17 -.46* -.53* -.68** -.68** 

5. FFMQ 
Total Trait 
Mindfulness 

130.78 19.10 83-158 .28 .62** .19 -
.72** 

 .57** .81** .87** .63** .57** 

6. Mindful 
Observing 

3.42 0.50 2.13-4.50 .32 .28 .36 -.17 .57**  .29 .53* .07 .39† 

7. Mindful  
Describing 

3.31 0.85 1.38-4.75 .01 .63** .25 -.46* .81** .29  .60** .48* .21 

8. Acting w/ 
Awareness 

3.20 0.77 1.38-4.88 .17 .46* .06 -.53* .87** .53* .60*  .35 .51* 

9. 
Nonjudgment 

3.48 0.83 1.13-5.00 .31 .25 -.07 -
.68** 

.63** .07 .48* .35  .15 

10. 
Nonreactivity 

3.37 0.61 2.14-4.29 .37 .55** .20 -
.70** 

.57** .39† .21 .51* .15  



perceptions of or reactions to events [34, 35]. It has been suggested that nonreactivity facilitates 
the ability of mindful observation of one’s thoughts and feelings to contribute to wellbeing, 
rather than contributing to negative affective states or rumination [36]. Indeed, prior research has 
indicated that mindful nonreactivity promotes reduced experiences of negative affect (e.g., 
anxiety, sadness) by facilitating individuals’ ability to reappraise, or think differently about, their 
experiences [33]. It is plausible, then, that the ability to observe and experience academic-related 
experiences (e.g., introduction to new, challenging material, examinations and presentations) 
nonreactively (e.g., without dwelling on or reacting to negative thoughts or emotions that these 
experiences may trigger) could facilitate adaptive responding, and subsequent success. 
Importantly, it was also noted that mindful nonreactivity was associated with intellectual 
stretching and embracing in the present sample, indicating that students who respond to 
situations nonreactively are also more likely to seek out novel information and take academic 
risks. It is plausible that such tendencies would facilitate success in the engineering field.  

Interestingly, where engineering students differed from non-engineering students (predominantly 
psychology and occupational therapy students) in their self-rated mindfulness, engineering 
students showed relatively higher levels of mindfulness. These findings are promising in that 
they suggest an opportunity to highlight, tap into, and enhance engineering students’ existing 
mindful capabilities. Students may or may not be aware of the ways in which deliberately 
cultivating and enhancing mindful awareness and responses can improve academic and 
psychological wellbeing. 

The second study provides preliminary evidence in support of the feasibility and effectiveness of 
relatively brief (4 week) intervention to enhance the trait mindfulness of engineering students. 
Engineering students’ overall trait mindfulness was significantly higher upon conclusion of the 
four week intervention and, importantly, students reported that they were using and practicing 
mindfulness outside of the intervention sessions. Specifically, students reported that before the 
intervention they practiced mindfulness 0.4 times per week on average, which increased to 3.7 
times per week on average upon conclusion of the intervention. While prior research has not 
tested effects of mindfulness-based interventions on engineering students’ trait mindfulness, 
these results are consistent with outcomes of mindfulness studies in other samples.  For example, 
four week mindfulness interventions have been shown to significantly improve the trait 
mindfulness of college student binge drinkers [19].  
 
The specific facets of mindfulness that increased following intervention were mindful 
observation and description. The fact that mindful observation and description, specifically, were 
seen to increase following the intervention is consistent with previous literature examining 
mindfulness for non-engineering college students. In a study of first-year medical and 
psychology students, students were able to grasp the attentional components of mindfulness as 
instructed in an intervention, but less so more complex attitudinal facets of mindful awareness 
such as radical acceptance and non-striving [37]. In the present study, mindful description and 
observation were a key component of each mindful practice reviewed and practiced during the 
intervention sessions; thus, it makes sense that they were seen to increase. The other facets of 
mindfulness – nonjudgment, nonreactivity, and acting with mindful awareness – are slightly 
more complex attitudinal facets of mindfulness that, while addressed in the intervention group, 
may take longer to cultivate. Students’ intellectual stretching, or motivation to seek out new 



experiences and information, was also significantly higher after the intervention than it was 
before. Given that mindfulness practices encouraged an open and nonjudgmental attitude 
towards all experiences, it is plausible that increasing mindful awareness increases one’s 
willingness to engage in and experience new intellectual stimuli.  
 
The present study demonstrated support not only for an effect of the mindfulness intervention on 
students’ trait mindfulness, but also for the feasibility of such an intervention. While students 
were likely incentivized in some part by receiving a small amount of extra credit towards an 
ongoing engineering course, their participation was nonetheless entirely voluntary and took place 
outside of course hours (specifically, from 4:00-5:00 PM on Wednesday or Thursday 
afternoons). Results indicated that vast majority (82-86%) of participants felt that the session 
length and meeting frequency was appropriate; 18% noted that they would have preferred to 
meet more frequently. This suggests that engineering students are willing to engage in 
mindfulness practice outside of course hours. In qualitative feedback, students commented that 
they appreciated learning a wide range and array of both “formal” (i.e., guided, such as 
meditative reflection on the breath) and “informal” (i.e., mindful engagement in an everyday 
activity such as eating or walking) mindfulness practices. The range of activities included in the 
present intervention included guided breathing meditations, body scans, loving-kindness 
meditations, and mindful reading, drawing, eating, and walking. In identifying barriers to 
practicing mindfulness outside of sessions, students most frequently identified forgetting to 
practice. Future mindfulness-based interventions for engineering students might consider 
between-session reminders (e.g., via email or text), perhaps with prompts for specific practices, 
to help address this barrier.  
 
Notably, several limitations of the current study should be kept in mind when interpreting the 
results. Most importantly, while the present study significantly advances prior research on 
engineering in mindfulness education by testing an intervention to enhance students’ 
mindfulness, implications are limited by the small sample size (n = 21) and lack of study control 
group. Future studies should include random assignment of engineering students to completion 
of a four week mindfulness intervention vs. control condition (e.g., waitlist, or psychoeducation 
on stress), in order to be able to conclude that it was the intervention itself, and not some other 
variable, that contributed to increased mindfulness in study participants. While it seems unlikely 
that students’ trait mindfulness would spontaneously increase over the course of a semester, and 
hence likelier that it was the intervention itself that contributed to the observed increase in trait 
mindfulness following the intervention, a randomized controlled trial is nonetheless needed in 
order to bolster this conclusion. 

Additionally, the effects of mindfulness interventions on engineering students’ psychological 
wellbeing continues to merit investigation. In the current study, students’ perceived stress levels 
did not change significantly over the course of the intervention. While this may be because 
enhancing mindfulness does not combat stress in engineering students, or because the four-week 
intervention was not sufficient to produce changes to psychological stress, this cannot be 
concluded definitively, due in part to the lack of control group. Importantly, results of Study 2 
demonstrated a significant, negative correlation between engineering students’ perceived stress 
and trait mindfulness, such that higher trait mindfulness was associated with lower perceived 



stress at both study baseline and conclusion. This indicates that there is a relationship between 
perceived stress and mindfulness in engineering students, even if stress levels did not change in 
the current investigation. It is possible that engineering students’ perceived stress generally 
increases over the course of a semester, as assignment and exam load begins to increase, and that 
participation in a mindfulness intervention counteracted some of these effects. However, this 
cannot be definitely determined on the basis of the present investigation.  

As the impact and benefits of mindfulness continue to be progressively better understood by 
researchers in diverse fields, we believe it particularly relevant for the engineering education 
community to investigate the role that mindfulness may have in enhancing the experience of our 
students. To this end, the present paper makes significant contributions to the existing body of 
research, furthering our understanding of the connections between mindfulness and engineering 
education. Through our first study, we have investigated which specific facets of mindfulness 
correlate with performance in targeted tasks relating to ABET Outcome 1 (identifying and 
solving engineering problems). In future work, it is appealing to investigate which correlations 
may exist between facets of mindfulness with other ABET outcomes, such as the ability to 
function effectively on a team and to communicate effectively with a wide range of audiences. 
Through our second study, we have provided strong evidence indicating that mindfulness-based 
stress reduction, and mindfulness-based interventions more broadly, hold promise in the context 
of engineering education. To the authors’ knowledge, no previous study has investigated a brief, 
multi-week intervention for engineering students specifically. The present results are, broadly 
speaking, consistent with research on the utility of mindfulness interventions for college students 
more broadly. We invite other researchers to expand upon this work by investigating the role of 
other types of interventions, possibly with larger groups, longer periods of time, or targeting 
specific mindfulness traits. It is our hope that, through the ongoing work of the engineering 
education community, just as society as a whole benefits from the increased role of mindfulness, 
our engineering students too may benefit from an increased understanding of the role of 
mindfulness in their educational experience. 
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