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The Freshman Engineering Experience:  

Results from a Mixed-Method Evaluation Study 

Abstract  

A mixed-method research design was used to investigate the attitudes, perceptions, and 

experience of 256 students enrolled in an introduction to engineering course in the Lee College 

of Engineering at the University of North Carolina at Charlotte (UNC Charlotte) during fall 2009. 

Major contextual and individual factors were incorporated into the study to evaluate their 

influence on students‟ persistence in the major.  By the end of the semester, there was a 

statistically significant difference in students‟ perceptions of the major and the profession. 

Although they were more likely to believe that engineers are more concerned with improving the 

welfare of society than other professions, they were less likely to believe that the future benefits 

of studying engineering were worth the effort. They also had a less favorable view of 

engineering professionalism, and they were less likely to be interested in engineering as a career. 

These results suggest that some freshman students started to re-consider the value of engineering 

degree during the first semester as they realized the demanding engineering curriculum and high 

level commitment required of them. However, by the end of the semester, 88% of the students 

still liked engineering as a career. The follow-up qualitative data analysis showed different 

patterns between male and female students‟ peer relationships and support systems. Furthermore, 

male and female students also tended to adopt slightly different coping strategies relative to the 

demanding course workload. While male students were more likely to form a quick social 

network and to build “learning relationships” with “like-minded” others most female students 

tended to work alone and exclusively focused on academic work while not seeking more diverse 

and non-academic social networking opportunities. Each strategy seems to present some positive 

and negative consequences.   

Introduction 

 

During the last two decades, there has been growing consensus among engineering educators and 

policy makers that the retention and academic success of engineering students is a critical issue 

that will generate a profound impact upon the nation‟s economy and prosperity.
1
 According to 

the American Society of Engineering Education, enrollment in baccalaureate programs increased 

14% between 2000 and 2005, but the number of engineering graduates remained relatively 

unchanged since 2005.
2
 The demand for qualified engineering graduates will grow 11% between 

2008 and 2018 based on the most recent U.S. Bureau of Labor Statistics projections.
3
 Therefore, 

preparing a qualified engineering workforce is a national issue particularly since the scientific 

and technological leadership of the U.S. has “experienced a gradual erosion”
4
 of its position. 

Considering the critical role played by qualified and competent engineers in today‟s high-tech 

industries and technology-driven society, it is not an exaggeration that the task of preparing such 

a qualified work force has emerged as one of most important tasks for engineering educators.   

 

It is well-known that the field of engineering has long suffered from low retention.
5
 For example, 

earlier statistics based on the cohort of 1992 -1998 showed that engineering programs in higher 

education presented one of the lowest retention rates; the proportion of students who completed 

their science and engineering degree in six years was only 38%.
5
 More recently, approximately 
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one half of all freshmen engineering students who started out in the major ultimately graduated 

with an engineering degree.
1,6,7

 As a result, both scholars and practitioners have long expressed 

their concerns about the shortage of graduating engineers as compared to the increasing demand 

for such a workforce to fuel the nation‟s economy.
8
 Fortunately, there has been positive change 

in the last ten years that shows engineering retention rates are more comparable to those of other 

disciplines.
9
 It is now estimated that about one half of the college students who matriculated in 

engineering program will earn an engineering degree.
10

 One of the most recent and 

comprehensive studies conducted by Ohland et al.
11

 reported 57% of students initially enrolled in 

engineering remain in the program in their eighth semester, which is the highest retention rate 

among eight students groups (e.g. Arts and Humanities; Social Sciences; Business; Other STM), 

examined and compared in the study.  

 

As part of a nation-wide effort to provide accurate information and knowledge-base that are 

essential to the development of an effective and robust engineering program, numerous research 

studies were undertaken during the last twenty years. Most of these studies examined the current 

status of and challenges in the field of engineering education, such as low retention rates,
10

 a 

declining interest in majoring engineering,
12

 persistent lack of diversity in the engineering 

student population and the community of engineers in practice,
13

 and relevance and/or 

effectiveness of current engineering programs to meet fast-changing industrial and societal needs. 
14,15,16  

In particular, the freshman year experience was viewed as the most significant factor 

affecting student retention rate, it elicited great attention from researchers and practitioners.
17

  

  

Purpose of the Study 

 

This paper presents results from a mixed-method research study that explored the attitudes, 

perceptions, and experience of students enrolled in an introduction to engineering course at UNC 

Charlotte during fall 2009. Major contextual and individual factors were incorporated into the 

study to evaluate their influence on students‟ perceptions and experiences during their first 

semester in the major. In particular, the quantitative analysis examined major changes that 

occurred in students‟ perceptions using pre- and post-surveys. The follow-up qualitative analysis 

focused on the subtle differences observed between male and female student‟s perceptions and 

their overall social and learning experience.  This study is part of a comprehensive, long-term 

effort to improve freshman engineering retention.  

  

Literature Review 

 

According to researchers, the freshman year experience appears to be the most significant 

relative to student retention.
17

 Despite some improvements made in engineering education 

nationally during the last ten years, only about half of all freshmen who start out in the major 

ultimately graduate with an engineering degree. 
1, 6, 7

 Seminal research conducted by Astin 

revealed that: (1) lack of community and majoring in engineering adversely affected students‟ 

overall satisfaction with college, (2) academic performance was negatively correlated with 

majoring in engineering, and (3) the single most influential factor in college student development 

was the peer group.
18

  The freshman college experience provides rich opportunities for learning 

and development as students navigate the transition from teen-ager to young adult, dependence 

to independence, and career exploration to preparation. The greatest opportunities for learning 
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and the greatest risk for attrition occur as students separate from family, incorporate into college 

life, and adjust to their new life emotionally, socially, and academically.
19, 20,21

  

 

Tinto
22 

identified seven major causes of student attrition: academic difficulty; adjustment 

difficulty; uncertain, narrow, or new goals; weak and external commitments; financial 

inadequacies; lack of social or academic congruence between the individual and the institution; 

and isolation. He suggested that institutional efforts to retain students must focus on integrating 

their academic experience with their social experience. This is especially important during the 

first four to six weeks of college, which is a period of vulnerability and adjustment, when 

students‟ experiences can influence their decisions about whether to stay or leave. Students who 

successfully complete the first semester of college are more likely to return their second  

semester. 
23

 

 

Tinto also identified three principles that are hallmarks of effective retention programs: 

community, commitment, and education. From the outset, students are integrated into social and 

academic communities.
19

 Student-student and student-faculty interactions in and out of the 

classroom are critical elements for enhancing community. Students are provided opportunities to 

acquire the knowledge and skills necessary for success within their communities. Effective 

retention programs also demonstrate their commitment to students by proactively striving to 

enhance their welfare rather than focusing on institutional interests only. Finally, student-

centered institutions are committed to the intellectual and social growth of students; that is, they 

are committed to their education and not just retention. 

 

Community Building 

 

The ability to successfully adjust to the emotional, cognitive, and social challenges of living on 

one‟s own for the first time, develop new friends and support networks, examine personal values 

and beliefs, explore various career options, and choose/succeed in a major is dependent on robust 

self-efficacy.
24,25,26,27,28,29,30,31,32,33,34

  Self-efficacy is the belief in one‟s ability to organize and 

execute courses of action to achieve specific outcomes.
24

 The rigor of the engineering curriculum 

affects self-efficacy appraisals and students‟ choices about persisting in the major, particularly 

for female and minority students.
1,27,35

  Attitudes and perceptions also influence career choices. 

For example, Besterfield-Sacre, Atman, and Shulman
 
found that freshmen who left engineering 

in good academic standing had lower general impressions of the profession and less confidence 

in their math, science, and engineering skills than students who remained in the major.
36

  

 

Zhang et al. conducted a study that involved nine engineering institutions, including the site in 

this study, to investigate the relationship between graduation and six incoming characteristics: 

Ethnicity, gender, citizenship status, high school GPA, SAT math score, and SAT verbal score.
7 

Only 15% of the students who started in engineering graduated within the major after four years 

and approximately half graduated after six years. Overall, all six predictors were significant but 

their significance, their strength, and the overall variance accounted for by the combination of 

predictors was dependent upon the institution. The authors remarked that “[i]n trying to predict 

student success, there is certainly an upper limit on how much of the variation can be predicted 

from pre-existing factors…the choices students make after matriculation  affect student success 

significantly” (p. 319). The phrase in italics is included in the original quote.  
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There is evidence that suggests that a supportive learning environment can greatly influence a 

student‟s ability to adapt and succeed especially during the period of transition and vulnerability 

that is characteristic of the freshman college experience.
28,31,37,38

 Many institutions have 

implemented academic, extra-curricular, and residential learning communities as a strategy for 

enhancing students‟ sense of community, promoting a positive freshman year experience, and 

improving academic performance and retention.
39,40,41,42,43,44,45,46

  

 

Role of Social Engagement 

 

Recent studies suggest that pre-collegiate predictors for engineering student retention and 

success could be different from those for non-stem majors. Veenstra et al. examined the 

variations in predicting freshman engineering student academic success as compared to three 

other non-engineering majors (pre-Med, other STEM majors, and non-STEM majors) with the 

2004-2005 cohort data from the University of Michigan.
47

 They found that only high school-

related factors (high school GPA and school rank) are common factors across different 

disciplines; other predictors of student academic success, such as study habits, financial aid, and 

social engagement, were discipline-specific. They found that quantitative skills and the students‟ 

reported confidence in their quantitative skills are two unique factors in predicting the academic 

success of engineering students. Based on their research and extensive review of existing 

literature, they identified seven pre-collegiate predictors that contributed to the academic success 

of freshman engineering students: (1) High school academic achievement, (2) Quantitative skills, 

(3) Study habits, (4) Commitment to career and educational goals, (5) Confidence in quantitative 

skills, (6) Financial needs, and (7)  Family support.
48

  This list excludes commitment to enrolled 

college and social engagement, which are two factors that have been known to contribute to 

freshman academic success and retention.
49, 50

 Even though Veenstra et al. acknowledged that the 

construct of “social engagement” is measured in many different ways and it is hard to identify a 

significant trend in the use of the construct, they concluded that “the significance of social 

engagement is more evident in the general college research than in the engineering education 

research.”
48

 

 

Contrasting research results regarding the importance of “social engagement” in the academic 

success and retention of freshman engineering students is at least twofold. Empirical 

investigations that present a significant variation between general education students and 

engineering students may suggest that engineering students possess a set of unique pre-collegiate 

characteristics that is different from those of their non-engineering counterparts.
47 

In this case, a 

new model should be proposed reflecting the unique characteristics of engineering students (e. g, 

quantitatively-oriented learning dispositions). Additionally, contradictory results from empirical 

investigations could be based on the inconsistent use of different measures.
48

 Therefore, it can be 

argued that researchers should provide a clear definition of “social engagement” and develop and 

use a specific measure in a more consistent manner. Furthermore, it can be argued that 

engineering students‟ pattern of social engagement is different from those who decided to major 

in non-engineering sectors and, therefore, existing measures are not relevant or effective to 

assess the type of social engagement required or preferred by engineering students. Third, some 

problems inherent in the current measures of social engagement should be noted as well. For 

example, Astin‟ Theory of Involvement
51

emphasizes the importance of student participation in 
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various clubs and voluntary activities on a college campus is an essential part of their integration 

into the values of the institution. However, actual measures for social engagement used in many 

empirical studies tend to assess their pre-collegiate social engagement rather than their actual 

social engagement on their college campus.
47

  Furthermore, individual survey items measuring 

student “social engagement” have a strong non-academic component (e. g, time spent partying or 

doing volunteer work). Considering the relatively high academic demand that characterizes 

engineering programs, this type of non-academic and non-professional social engagement may 

not be relevant to explaining the type of social engagement required of and preferred by 

engineering students. In other words, the pattern or characteristics of social engagement among 

engineering students might be different from those majoring in non-engineering sectors.    

 

Previous studies suggest that some types of social engagement are critical to the academic 

success and retention of engineering students. In particular, females and underrepresented ethnic 

minority students seem to value and benefit from various types of social engagement or social 

relationship. For example, when deciding what to major in, female engineering students were 

more motivated by encouragement provided by their mentors while male engineering students 

were more motivated by behavioral aspects of engineering (e.g., I like to build stuff; I like to 

figure out how things work) as the primary axis of their motivation.
52,53

 In addition, Chachra et al. 

reported that female engineering students more often participated in both engineering and non-

engineering extracurricular activities compared to the males.
54

 Furthermore, female students 

attached more values to the non-engineering activities at a statistically significant level (p<0.05). 

Based on this result, they concluded that activities that occurred outside of their engineering 

classroom might play a more vital role for a female engineering student compared to their male 

peers.   

 

The literature provides ample evidence about the importance of interpersonal relationships and 

social engagement in for the success of a female student in a traditionally male dominated field 

such as mathematics and engineering. Belenky et al.‟s seminal work on women‟s way of 

knowing offers valuable insight to examine the nature of challenges faced by female students in 

engineering education.
55 

Belenky and her colleagues explain that women are connected knowers 

and, therefore, tend to rely on interpersonal relationships and commonality of experience when 

they approach a new idea or knowledge.
 55

 Not surprisingly, scholars in STEM education have 

reported that a relationship-rich learning context (e.g., group work), in comparison to a separated 

and individuated learning context, positively influences female students‟ learning experiences 
56,57

 and actual learning outcome.
58,59

 Researchers also reported that a high quality and supportive 

relationship with instructional authority is critical to the intellectual pursuit and perseverance of a 

female student in a male dominated domain.
15,60,61,62

 

 

Setting 

 

This ongoing study involved engineering students enrolled in an introductory engineering course, 

ENGR 1201, at during the fall 2009 semester. ENGR1201 is the first and only engineering 

course that students take in the fall semester of their freshman year at this institution. The course 

introduces them to the engineering profession and the various disciplines, basic engineering 

theory and mathematics, the engineering design process, project planning, cost estimating, 

teamwork, and oral and written technical communications. Calculus I is a co-requisite and only 
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College of Engineering students may enroll in the course in the fall semester. Enrollment is each 

section is limited to 28 students to facilitate student-student and student-faculty interactions. A 

teaching assistant (TA) is assigned to each section to serve as a mentor and grader. Students 

work in small teams to complete three hands-on projects that require them to design, build, and 

test their solutions. In fall 2009, 357 students enrolled in ENGR 1201. 

 

Selected sections of ENGR 1201 are reserved for students in the College of Engineering 

residential Freshman Learning Community (FLC). Over 200 students, which represent 

approximately half of each new freshman engineering cohort, live in the FLC. Onsite academic 

and professional development programming such as peer mentoring, tutoring, supplemental 

instruction, chemistry study nights, guest speakers, and site visits to local engineering companies 

is available to all participants.  

 

Quantitative Data Collection  

 

The Pittsburgh Freshman Engineering Attitude Survey
36

 was administered in the ENGR 1201 

class during the first and last weeks of the fall 2009 semester. Students were notified that 

participation was voluntarily. The survey included 50 questions designed to measure their 

attitudes and perceptions on topics ranging from engineering as a career, factors influencing their 

choice of engineering as a major, confidence in math and science skills, and study habits. 

Students recorded their responses on bubble sheets using a Likert scale (1 = strongly disagree to 

5 = strongly agree). Students were asked to include their identification numbers so that 

demographic and academic data from the university‟s data warehouse could be matched to 

survey responses. A total of 256 identifiable students completed both the pre- and post-surveys 

which represents a 72% response rate. An adjusted alpha of .001 was used for the 50 paired 

sample analyses. SPSS was used to analyze data. 

 

Almost 77% of the respondents were new freshmen and 11% were new transfer students 

admitted in fall 2009. The remaining 12% were continuing students. Demographics of 

respondents were consistent with those for undergraduate students in the College of Engineering 

at this institution: 92% male, 8 % female, 76% Caucasian, and 11% underrepresented minorities. 

Approximately half (48%) of the respondents had an SAT Math score of 600 or higher and 

almost three-fourths (73%) had a high school GPA of at least 3.5. Approximately 42% of 

respondents were FLC participants and 77% applied for financial aid. By the end of the fall 

semester, 14% of the respondents were on academic probation or suspended because they had 

earned a GPA below 2.0.  

  

Qualtiative Data Collection 

 

Three types of qualitative datadocument, classroom observation, and interview--were collected 

for this study in fall 2009 and early spring 2010. The document data included basic demographic 

information about all ENGR 1201 course instructors, teaching assistants (TA), and students, the 

course syllabus, instructional materials and lesson plans, major assignment guidelines, and  

materials used for training the TAs.  In fall 2009, eight selected ENGR 1201 lecture and lab 

sections were observed in full (1 hour 15 minutes per section). The classroon observation was 

conducted using an observation protocol created to document several key social and cultural 
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aspects of the classes. Some key interaction patterns between the instructor and students as well 

as interactions among students were also recorded during the observation. In-depth interviews 

with ENGR 1201 instructors, TAs, and students were the central part of the qualitative database.  

 

In fall 2009, seven in-depth individual interviews were conducted with three instructors and four 

TAs. Each interview was based on a semi-structured interview protocol listing several key 

questions about what they view as major strengths and weaknesses of the current ENGR 1201 

classes and overall engineering program on campus. The instructor interviews took 60 to 90 

minutes and TA interviews took about 45 minutes. In total, 48 ENGR 1201 students (38 males 

and 10 females) were interviewed either in late fall 2009 or early spring 2010. The student 

sample consisted of 38 Caucasians, eight Asians including four Middle Eastern students, two 

African-Americans, three Hispanics, and one Native-American. In total, 39 interviews were 

conducted as individual interviews while three interviews were conducted as pair interviews that 

included two students in one interview process. One interivew included three students. Both 

types of interviews took about 30 to 45 minutes and were also based on a semi-structured 

interview protocol listing several key questions about their campus and classroom learning 

experiences. All interviews were audio-recorded and subsequently transcribed verbatim.  

 

Thematic analysis
63

 was conducted to draw major commonalities and differences across various 

groups of students such as male and female, in-state and out of state students, traditional and 

non-traditional students, and American and international students. The major characteristics of 

each participant corrsponding to several key categories were summarized in an Excel file (see 

Appendix A: Key Categories in Participant Summary). Several interesting key patterns across 

different groups of students were identified for further, more detailed investigation. A qualiative 

data analysis software, Atlas-ti, was used to create a set of detailed sub-codes for target 

categories. For example, within “major source of support,” several  sub-codes such as parents, 

relatives, peers, college instructors, and high school teachers were created. The sub-codes created 

in each category were constantly revised throughout the analysis to ensure consitency and 

accuracy.  At the end, a code output table was created showing the consistency and variation of 

categories and codes across the 48 participants. Based on this code output and participant 

summary, three of the most salient themes were chosen for presentation in this paper. Therefore, 

the qualitative findings presented in this paper are primarily based on the analysis of student 

interview data.   

 

Quantitative Results 

 

Descriptive statistics were generated for each of the 50 pre- and post- survey items but are not 

reported due to space limitations. Less than 4% of the data was missing for any one variable. 

Means and standard deviations ranged from 1.40 – 4.75 and 0.48-1.27, respectively. Values of 

skewness and kurtosis ranged from -2.64 – 2.43 and -1.07 – 8.99, respectively. Many survey 

items had non-normal distributions based on skewness and/or kurtosis values > +/-1. The t 

statistic is robust to slight departures from normality, particularly when sample sizes are large, 

which was the case in this study. However, due to the large number of pairs, which exhibited 

some level of non-normality, both a parametric t test and a non-parametric Wilcoxon signed rank 

tests were conducted and compared. Both tests produced the same statistically significant results. 

Eleven of the 50 paired samples were statistically significant (p < .001) as indicated in Table 1.  
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Table 1: Results of Statistically Significant Paired-Samples t Tests (ps < .0001) 

 

Survey Item 
Pre 

Mean 

Post 

Mean 
SD 

CI: 

Lower 

CI: 

Upper 
t df 

Engineering is more concerned with 

improving the welfare of society than most 

other professions. 

3.35 3.57 1.06 -.35 -.09 -3.33 253 

Most of my friends that I „hang out‟ with 

are studying engineering. 
3.01 3.30 1.09 -.42 -.15 -4.14 247 

I am confident in engineering. 3.96 4.16 .79 -.30 -.11 -4.09 249 

I am confident in writing. 3.32 3.60 .96 -.40 -.16 -4.62 249 

The future benefits of studying engineering 

are worth the effort. 
4.57 4.36 .82 .11 .31 4.06 255 

Engineering involves finding precise 

answers to problems. 
4.09 3.79 .96 .18 .42 4.99 252 

I am studying engineering because I enjoy 

figuring out how things work. 
4.47 4.26 .80 .11 .31 4.16 251 

I like the professionalism that goes with 

being an engineer. 
4.16 3.87 1.02 17 .42 4.62 253 

I enjoy the subjects of math and science the 

most. 
4.23 4.03 .92 .09 .32 3.49 251 

I am confident in chemistry. 3.60 3.06 1.07 .41 .67 7.94 246 

I don‟t care for this career. 1.40 1.62 .98 -.34 -.10 -3.64 255 

 

By the end of the semester, participants were more likely to believe that the engineering 

profession is more concerned with improving the welfare of society than most other professions. 

Participants were also more likely to socialize with other engineering majors and were more 

confident in their engineering and writing skills. On average, fewer students believed that the 

future benefits of studying engineering were worth the effort and that engineering involves 

finding precise answers to problems. They were less likely to be studying engineering because 

they enjoyed figuring out how things work or because they liked the professionalism that goes 

with being an engineer. They were also less likely to enjoy the subjects of math and science and 

were less confident in their chemistry skills. The effect size for the latter was moderate and equal 

to a half of a standard deviation (Cohen‟s d = .49). Effect sizes for the other 10 paired samples in 

Table 1 ranged from d =.20 to d =.33, which indicates that pre/post mean differences were small 

(i.e. one-fifth to one-third of a standard deviation). More students also indicated that they did not 

desire to pursue engineering as a career.  

 

By the end of the semester, 88% of the participants indicated that they cared for engineering as a 

career.  Consequently, correlation coefficients (r) between this statement and the other 49 post-

survey items were examined to identify which factors may have influenced the students‟ attitude 

about engineering as a career choice. Relationships were considered moderate if r > .35 and 

strong if r > .65 and 16 items were found to be significantly and moderately associated with this 

opinion. As indicated in Table 2, only three of these relationships were positive.  
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Table 2: Post-Survey Items Moderately Related to: I Don’t Care for This Career 

Survey Item r* 

The rewards of getting an engineering degree are not worth the effort. .61 

I expect that engineering will be a rewarding career. -.59 

The future benefits of studying engineering are worth the effort. -.56 

The advantages of studying engineering outweigh the disadvantages.  -.54 

I expect that studying engineering will be rewarding. -.51 

Engineers are innovative. -.47 

I have no desire to change to another major (ex. Biology, English, chemistry or art). -.46 

I can think of several other majors that would be more rewarding than engineering. .45 

I am studying engineering because I enjoy figuring out how things work. -.41 

From what I know, engineering is boring. .41 

Engineers have contributed greatly to fixing problems in the world. -.38 

I enjoy the subjects of science and mathematics the most. -.37 

Engineering is an occupation that is respected by other people. -.36 

I feel confident in my ability to succeed in engineering. -.36 

I will have no problem finding a job when I have obtained an engineering degree. -.35 

Engineers are creative. -.35 

  * p = .01 

 

In general, students who thought other majors might be more rewarding, who did not believe the 

rewards of an engineering degree were worth the effort, or who thought engineering was boring 

were less likely to care for engineering as a career. Conversely, students liked engineering if they 

perceived engineers as innovative and creative, liked science and math and figuring out how 

things work, expected that engineering as a major and career would be rewarding, felt the 

advantages of studying engineering were worth the effort and outweighed the disadvantages, 

believed that they would be able to find a job upon graduation, were impressed with the respect 

that goes with being an engineer, understood that engineers contribute to fixing the problems of 

the world, and were confident in their ability to succeed in engineering.  

 

The students‟ confidence in their chemistry, calculus, writing, speaking, and computing skills 

were not significantly related to whether they cared for the career. The lack of significance with 

chemistry and calculus is especially surprising given the high percentage of engineering majors 

who typically have to repeat one or both courses at this institution. In comparison, results of the t 

tests reported in Table 1 indicate that by the end of the semester, students were less confident in 

their chemistry skills but more confident in their engineering and writing abilities. In fact, the 

percentage of students indicating that they enjoyed the subjects of math and science the most 

decreased from 83% on the pre-survey to 76% on the post-survey.  
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Also of interest is the fact that students whose parents were making them study engineering were 

more likely to dislike the profession than students whose parents wanted them to study it. This 

finding suggests that parents who encourage and support their children‟s decision to pursue 

engineering may have a greater impact on academic persistence than parents who deny their 

children the choice of their own major. However, there was a significant albeit weak relationship 

between these two survey items, which indicates some overlap. In addition, students who 

indicated that they did not care for engineering tended to believe that other majors contribute as 

much if not more to improving the world. To a lesser extent, they were also less likely to care for 

engineering if they were not confident in their engineering, design, and physics skills; if they did 

not know what an engineer does; and if they did not believe that a degree in engineering would 

guarantee a job upon graduation.  

 

In summary, results of the quantitative analyses indicate that a myriad of factors affect a students‟ 

decision to remain in the major. Although students may have some understanding of what 

engineering is, what engineers do, and the important role that engineers play in society, 

differences in personal preferences, self-confidence, commitment, motivation, and external 

factors such as parental influence, are important and confounding factors that can affect their 

persistence.  

 

Qualitative Findings  

 

As shown in the survey results from this study and consistent with other studies conducted by the 

College of Engineering, qualitative data also suggest that most ENGR 1201 students were highly 

satisfied with their current program and are motivated to remain in the program. They reported 

that ENGR 1201 instructors and other faculty members in their respective program provided 

excellent support and personal connection. In particular, ENGR 1201 students living in the 

residential FLC were extremely satisfied with the extra-curricular academic and professional 

development opportunities provided by the FLC. Not surprisingly, these students also developed 

a solid social and instructional support network among themselves and benefited from the 

network by gaining informal instructional support to survive demanding  prerequisite courses.  

ENGR 1201 instructors and TAs expressed concern about successfully maintaining pedagogical 

consistency across the 13 sections of ENGR 1201 taught in fall 2009, and the difficulty in 

developing personal relationships with a growing number of students enrolling in the courses. To 

the contrary, the ENGR 1201 students interviewed indicated that they were satisfied with the 

support available to them. For example, Max found all intimidating warnings about uncaring 

college professors at his high school were not really true in his experience on campus. Jimmy‟s 

evaluation provided below is a typical response observed in almost all student interviewees.      

    

Interviewer: What kind of expectation did you have about coming to college here? Not 

just Engineering part but the whole experience.  What were you thinking it might be like? 

Max:  Um… well, I thought it was going to be really hard.  And, I would have to study a 

lot.  And I mean…  Before my teachers in high school would say like “You professors, 

they don‟t care what your excuse is.  It‟s just they don‟t really care „cause they have so 

many students”.  But when I came here… I don‟t know.  I think it was… Most of that 

was just an illusion, I guess.  „Cause, the professors really do care. 
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Interviewer:  What do you think is the easiest part of the program experience?  

Jimmy:  Um... I say getting, getting help when you need it, if you need it.  I know [that] 

my T.A.'s, I mean he's been real helpful.  I've gone to him about a lot of things.  Just you 

know. It could be something important or just a random question.  He's usually, 

especially through e-mail, he'll- he responds real quick.  Uh... same thing with my 

professor, Mrs. Bolick.  She is always, you know, right on top of everything.  Um... my 

advisor... he's also an Engineering professor.  I've been able to go to him... about certain 

things.  And, everybody's real helpful.  

 

Being asked to identify a few major challenges that they faced during the first semester on 

campus students listed school workload and time management as two major challenges. In 

particular, chemistry class was frequently referred to as the most difficult class by many students. 

Five male students listed the ENGR 1201 class as a challenging class but no female students 

identified the class as a challenge. Instead, four female students reported a significant challenge 

in their social adjustment in college life including the engineering classes.  Three students‟ 

quotes listed below provide a snapshot of what many students perceived as the hardest challenge 

on campus during the first semester.  

 

Interviewer:  What do you find is the easier part of Engineering program? 

Chad:  The easier part of engineering program.   I'd say the… the work itself is not that 

hard.  It just takes up a lot of time.  And, like the math kind of stuff that they do is really 

easy.  So the hard part is just the amount of work and making sure you get it done by the 

deadline. 

 

Interviewer:  What do you find the hardest part of your program experience? 

Lance:  Um... making sure that I make time for all the miscellaneous kind of work that 

they give me, that doesn't really seem to matter a lot.  But, [it] still has quite a lot of 

weight towards my grade.  Especially when all the other students are like, "Oh, it doesn't 

matter.  It's kind of miscellaneous.  And, I don't do it".  So, it's a little harder to make time 

myself.   

 

Interviewer: [beside] the Chemistry class, was there any other challenge that you had? 

Scott:  Time management.  

Interviewer:  Okay. 

Scott:  Definitely going from high school to college, there‟s [an assumption that] you are 

independent.  No one‟s there. Your teachers aren‟t gonna fall off of you and say, “You 

need to make sure you have this done by this time, or you need to have it submitted 

online”.  You have to look ahead of time and be on top of it. 

 

Despite many common threads found across different groups of students (e.g., male and female, 

in-state and out of state students, American and international students) such as understanding the 

demanding work level required in their major, there were some interesting differences gleaned 

from the qualitative dataset. In particular, the qualitative analysis showed some contrasting 

patterns between male and female peer relationships and support systems. In general, students 

listed Family, Professional Learning Community (PLC), Friends, and Professor/teachers as four 

main sources of their academic and emotional support. Both male and female students referred to 
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Family most frequently (25 out of 47), yet a higher proportion of female students (80%) 

identified their family as their main source of support, as opposed to male students (45%).  Male 

students tended to show multiple sources of support including family, PLC, and friends. While 

almost all Caucasian male students developed a new peer relationship and support system during 

the semester, the majority of female students listed their family as their primary support system. 

Only four female students mentioned their newly-found friends on campus as an important 

source of support. As a result, 70% of the female students were evaluated as in need of making 

progress in their peer relationship at the time of interview. Only one of 39 male students showed 

the same level of challenges in making social relationship and gaining support from his peers. 

Not surprisingly, results of the Pittsburgh survey show a quite large mean difference (male M = 

3.33 vs. female M = 2.90) in the post survey item measuring male and female student peer 

relationships. Males made a significant improvement in their peer relationships between pre- and 

post-surveys (p < .01). Female peer relationships remained unchanged during the same period. In 

general, female students exhibited a more independent work disposition, had little prior 

relationships to utilize to develop new relationships, and were less active in various social 

networking activities as compared to their male counterparts. Two quotes listed below show that 

both Aaron (a traditional engineering student) and Travis (a non-traditional student) found it easy 

to make friends and formed a productive relationship that contributed to their successful 

adjustment during the semester.  Aaron who delightfully mentioned his grandfather who is an 

engineer and had possibly influenced his decision to pursue an engineering degree weighed more 

on his friends‟ support when the interviewer asked about his primary source of support. Travis, a 

non-traditional engineering student, found himself receiving respect from other younger students 

and still being able to find “like-minded” others with whom he could establish “study 

relationships.” 

 

Interviewer: What's the easier part of college life? 

Aaron:  Um... making friends, turning things in on time… go- uh, not really going to 

class 'cause you have to wake up. (Laughed. Aaron‟s narrative about his grandfather who 

is an engineer is omitted here) 

Interviewer:  So tell me a little bit about the important people in your life.  Like, your 

family or your friends?  

Aaron:  Well, my friends are most important to me 'cause... they're like my 

structure.  They help me stand up.  They help me get through things that I need to get 

through. 

  

Interviewer:  Tell me about a little bit about your social relationship with other students. 

Travis:  Okay.  Well, I mean I‟ve gotten along well with most everybody.  A lot of the 

younger students, I know, have noticed, I guess, because of being older, and as hard as I 

work, they kind of respect that.  Like, they happen to ask questions and for advice for 

help and stuff.  And, but, most of the friendships I‟ve kind of formed were the one who 

was a little bit older.  So, we could relate on some of the stuff that... Some 

[students]…they don‟t quite remember.  „Cause, they might have been too young.  Some 

of the younger ones, though… [I] kind of noticed that they were more mature and 

responsible and acted older than their age, I guess.  It made me feel more comfortable.  

„Cause, I‟m used to people who are acting on a higher maturity level and stuff.  So just 

like at work, you tend to make better relationships with people who are a little bit more 
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like-minded with you and people you don‟t think are too irresponsible.  And it‟s kind of 

plans out the same way.  So, those… I mean, they‟ve come out pretty good.  We‟re 

mostly like study relationships and stuff like that. 

 

In contrast, the female students‟ interview data presented evidence that they experienced various 

challenges in making social and cultural adjustment on campus. In particular, four female 

students reported a significant challenge in their social adjustment in college life and/or in 

various communities of engineering students on campus. For example, Kristine and Melissa 

listed below expressed a sense of sacrifice and isolation in their college experience.  Kristine, a 

traditional freshman student, found it hard to stay away from her home and family members and 

conceptualized her college life as “sacrifice.” Melissa, a transfer student, said “especially being a 

transfer student…. I‟ve just kind of stuck with my (her) roommate‟s friends” feeling “there was 

something missing” in an engineering fraternity.  

 

Interviewer:  What do you find to be the hardest part (in your college experience)? 

Kristine:  Hardest part, um... I mean school in self is hard.  It was harder leaving home 

[and] coming down here by myself.   

Interviewer:  Yeah. I bet.  With... (your) brothers, and- 

Kristine:  Yeah. 

Interviewer:  Well, how do you deal with the challenge of leaving home and being so far 

away? 

Kristine:  Just knowing that hopefully in four years I'll graduate with a degree in 

engineering, and will be doing what I want to do.  So [this is]... sacrifices. 

 

Melissa:  Me, I think like, in terms of meeting people and the Engineering… The 

Engineering program itself, it doesn‟t really… If you just go to class, you‟re not going to 

really meet people that… You- you‟re not guaranteed to meet people that you‟ll want to 

hang out with. 

Interviewer:  Right. 

Melissa:  I went to the Theta Tau Formal with one of my friend who‟s in the fraternity.  

And, that was kind of cool.  But, I still- I mean… you know, it‟s an Engineering 

fraternity. 

Interviewer:  Yeah. 

Melissa:  And, so I met a couple of people.  But, it was still like… you know, it was like 

there was something missing to it.  You know?  So, I don‟t know.  It‟s- it‟s kind of, I still 

can‟t put my finger on it. 

 

Interestingly, the female interviewees in this study exhibited less interest in participating in non-

academic social activities. They showed a more independent work attitude and goal-oriented 

peer relationships. Below, three female students, Amanda, Jessica, and Marie, reflect such 

tendency. Interestingly, these three female students, all exhibiting an independent work 

disposition and goal-oriented peer-relationship, described their choice quite differently from one 

another. Amanda described her independent work habit and limited social involvement as the 

consequence of her natural disposition. Marie rationalized that her focus on goal-oriented 

relationship benefiting her professional development and stayed away from other purely 
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socializing activities. Jessica framed her limited social involvement as an ethical standard that 

she had to subscribe to in order to succeed in the highly demanding field of her study.    

 

Amanda:  Like, I‟m talkative… but, I value my alone time.  Like, you know, when I‟m 

finished with classes or whatever, I‟m fine to just go back to my room and kind of like 

shut myself off.  I‟m… I‟m perfectly fine with that.  And that‟s how I was in school.  My 

friends always felt like I didn‟t want to do anything with them or go out.  But, it was 

just… I was a homebody and I was fine entertaining myself.  (omitted some conversation 

about her family life and her being only child in her household) Even when my cousins 

were around, I was so used to entertaining my own self and doing things by myself a lot 

of times.  So I don‟t know.  I just got so used to it and… it doesn‟t seem wrong to be that 

way.  

 

Marie: Like with Theta Tau, some people see it in Fraternities and Sororities, they did 

support groups and they want to be social.  I don‟t want that.  I want it as “it will like 

look good on my resume”.  I want it as, “it‟s [an] association and a society that will help 

me become better person and a better, you know, employee and, [I] will be better in the 

engineering field”.  And, yeah, these guys have gone through the classes that I have gone 

through.  And, they will help me.  So, they will be somebody I can turn to and ask for 

advice.  But, I look at it as more… I guess I take little bits and pieces and then just leave 

me alone.  And Andy is getting on to me [asking] about “You don‟t really go to this.  

You don‟t do this.”  Cause, like regional‟s was last weekend.  I didn‟t go [there].  I had 

other prior commitments.  But, even if I didn‟t [have other prior commitments] I don‟t 

think I would go.  I understand it creates bonding between the members and stuff.  And I 

understand they all have fun.  But I will go do the community service.  I will go to the 

meetings.  I will go to all [of] that.  But, I have no interest in going and playing Pledge 

Olympics.  I have no idea or no interest in going to trivia contests, you know?  So I think 

I just kind of… it‟s like either you like me and you want me to be part, or you don‟t.  It‟s 

either or.  I‟m not gonna kiss your butt.  I‟m not gonna sit and idolize you.  But, I will 

respect you, and I will show up, and I will do the job.   

 

Jessica: If you‟re gonna be an Engineer or major in Engineering, something hard,  like, 

you can‟t have the same…you‟re not gonna have like the same… you shouldn‟t have the 

same expectations as like other people [do] because, you‟re not gonna have as much free 

time. Like you know, you can‟t like… (sighed) You just got to manage your time more 

like wiser than others.  Because, other people that I know have different majors, they 

have so much free time.  Like you just shouldn‟t have free time.  Like, you just shouldn‟t.  

Everything should be on a schedule.  That‟s gonna be your life.  You should just prepare 

for it and … like it. (laugh) 

 

Discussion 

 

Fall 2009 was the first time that the Pittsburgh Freshman Engineering Attitude Survey was used 

in the Lee College at UNC Charlotte. Results of the quantitative analyses indicate that a myriad 

of factors affect a students‟ decision to remain in the major. Although students may have some 

understanding of what engineering is, what engineers do, and the important role that engineers 
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play in society, differences in personal preferences, self-confidence, commitment, motivation, 

and external factors such as parental influence, are important and confounding factors that can 

affect their persistence.  

 

ENGR 1201 also appears to be influencing a student‟s decision, both positively and negatively, 

about a career in engineering.  The course is rigorous in terms of the quantity and scope of 

assignments designed to introduce students to engineering practice. There is a heavy emphasis on 

technical writing, teamwork, and global, societal, and contemporary issues related to the 

profession. Students learn that the engineering design process is open-ended, i.e. there is often 

more than one right answer. They are given multiple opportunities to apply their understanding 

of engineering concepts related to beam theory and circuit theory and demonstrate their 

proficiency in engineering mathematics. The changes in attitudes and perceptions over the course 

of the semester are evidenced by differences in students‟ responses to the survey items. 

Collectively, these findings suggest that ENGR 1201 is accomplishing the intended purpose, i.e. 

to help students determine if engineering is right for them. By the end of the semester, 88% of 

the students agreed or totally agreed (ratings of 4 and 5) that they cared for a career in 

engineering. This finding is consistent with previous course surveys that indicate that 85-90% of 

ENGR 1201 students intend to continue pursuing their College of Engineering major. 

 

Assessment of student learning consistently reveals that students struggle with the engineering 

mathematics required in ENGR 1201. Written comments on end-of-semester teaching 

evaluations indicate that students perceive the workload to be much greater than that required in 

their other courses and certainly worthy of more than two hours of academic credit. The self-

reported amount of time that they spend studying for all of their courses is clearly much less than 

is recommended for success in the engineering curriculum. Historically, about 15-20% of the 

students who take ENGR1201 in the fall semester typically withdraw from the course or earn a 

final grade of D or F. A grade of C or better is required to progress in the engineering curriculum.  

 

In this study, cumulative GPA was positively and moderately correlated at the .01 level with 

students‟ confidence in their calculus skills and their confidence in their study habits or routine. 

Students‟ belief that they need to spend more time studying was negatively and moderately 

correlated with academic performance. The latter suggests that students who did not study as 

much as they thought they should have earned lower GPAs. This finding can also be related to 

ENGR 1201 since students are taught academic success strategies in this course. They are told 

that they should study three hours for every hour in class. A TA is assigned to each section of 28 

students to serve as grader, coach, and project manager. In fall 2009, there were 18 TAs available 

to help students during “learning labs” that were held Monday through Thursday throughout the 

day. Students were also provided with a myriad of academic support services for calculus, 

chemistry, and physics. Unfortunately, most did not take advantage of these support services. 

This realization is also reflected in students‟ belief that they are not guaranteed a job if they earn 

an engineering degree. From the time they attend summer orientation, students are told that a 

GPA of 3.0 or higher is desired by many employers. Those who graduate with lower GPAs may 

not enjoy the quantity and quality of job offers compared to their higher performing peers. 

 

Qualitative findings from this study provide several interesting points for scholarly discussion. 

First, this study confirms that the freshman year is an important transition time when students 
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start to understand a different learning context on the college campus and align their expectations 

with the realities of college life, high demands of engineering curriculum, and the rigorous work 

required of all engineering students to be successful.  In general, participants found that college 

courses are much harder than their high school classes and, therefore, they must increase their 

commitment level and develop effective time management skills to survive several of the core 

prerequisite courses that serve as “weed-out” courses. Even though almost all freshmen knew 

engineering was not going to be an easy major, this newly found level of demand and challenges 

seemed to be more than what they had initially anticipated.  As a result, both surveys and 

interview data show that participants experienced some adversity in meeting the demanding 

requirements. It is highly likely that their realization of the demanding engineering curriculum 

caused them to re-consider the value of their chosen degree/career in comparison to the 

necessary commitment.  Declining patterns in several survey items measuring students‟ 

perceived value of studying engineering may reflect this new realization. This result is consistent 

with other studies reporting that engineering students hope to have some balance in their college 

lives by having an opportunity to explore other areas of personal interests that goes beyond 

engineering studies.
64, 65

 In any case, it should be noted that there is a clear gap between 

freshman students‟ initial expectation for their workload as engineering students and a common 

workload expectation embedded in college classes. Beginning in fall 2010, ENGR 1201 

instructors and freshman academic advisors began a coordinated campaign to more clearly 

communicate expectations to the students.  Their efforts will include sharing the retention and 

graduation rates in addition to the percentage of students who successfully complete chemistry, 

physics, and calculus. Future research will include an investigation of differences between the 

2009 and 2010 cohorts. 

 

It is also very important to point out that male and female students in our study showed slightly 

different coping strategies relative to the demanding course workload. In general, male students 

tended to form a quick social network and adopt a “Play and Study Together” approach. In 

contrast, most participating female students tend to work alone and exclusively focus on 

academic work while not seeking more diverse and non-academic social networking 

opportunities. This is very likely due to the low representation of females in the major.  Each 

strategy seems to present some positive and negative consequences. For example, female 

students who exclusively focused on academic work and chose to work independently tend to do 

well in their academic performance, but they also reported more stress and feelings of isolation 

and self-doubt. Male students who were within a strong social network with other male students 

easily found some support to compensate for their weaknesses. They also tended to preserve 

their confidence and engineering identity when their grades were lower than they expected. This 

finding resonates with a similar point made in a Center for the Advancement of Engineering 

Education (CAEE) report indicating that female students reported a greater curricular overload 

than males.
53

 Like other previous studies, female students in this study also reported their strong 

desire to do well and a need to prove themselves to be respected by their male classmates.
66,67

   

However, it is also noteworthy that the majority of female participants in this study tend to be 

introverted, independent, and goal-oriented. Therefore, their exclusive focus on academic work 

and less involvement in non-academic social activities may be a natural choice for them. This 

particular finding differs from a previous study that reported a higher involvement of female 

engineering students in both academic and non-academic activities
54

 and warrants further 
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investigation. Consistent with other research, this study found that female students tend to rely 

on support provided by parents and mentors.
53, 68

  

 

Based on the findings from this study, there is a need for a more in-depth investigation regarding 

the unique characteristics of different student groups (including female and minority students) 

majoring in engineering across diverse institutions. According to Veenstra et al.
48 

a proper 

retention model for engineering students may be different from that for non-engineering students. 

Therefore the type of social engagement and support strategies for engineering students who 

choose to major in engineering might be different from those effective with other students in 

non-STEM sectors. Different types of social engagement should be examined more thoroughly 

in order to identify a relevant type of social engagement that has a significant impact on 

engineering students‟ academic success and professional development. At the same time, 

variations across different groups of students (e.g., male and female, majority and minority 

students) within engineering should be considered. Considering that female engineering students 

tend to rely more on hierarchical relationships and support (e.g., mentors and parents) than 

horizontal peer support, different strategies and recommendations can be provided to male and 

female engineering students. This study suggests that male students benefit from their pre-

existing social network to build their new peer network during the first semester, female students 

tend to start their first semester relatively isolated and have to depend on support from their 

families and previous or current mentors (high school teachers and college instructors).  

 

Conclusion 

A mixed-method research design was used to investigate the attitudes, perceptions, and 

experience of 256 students enrolled in an introduction to engineering course during fall 2009. 

Major contextual and individual factors were incorporated into the study to evaluate their 

influence on students‟ persistence in the major.    

By the end of the semester, there was a statistically significant difference in students‟ perceptions 

of the major and the profession. Although they were more likely to believe that engineers are 

more concerned with improving the welfare of society than other professions, they were less 

likely to believe that the future benefits of studying engineering were worth the effort. They also 

had a less favorable view of engineering professionalism, and they were less likely to be 

interested in engineering as a career. These results suggest that some freshman students started to 

re-consider the value of engineering degree during the first semester as they realized the 

demanding engineering curriculum and high level commitment required of them. However, by 

the end of the semester, 88% of the students still liked engineering as a career. They also 

expressed more confidence in their engineering and writing abilities and were also more likely to 

have friends that were studying engineering at the end of the semester. 

The follow-up qualitative data analysis showed some contrasting patterns between male and 

female students‟ peer relationships and support systems. While almost all Caucasian male 

students developed a new peer relationship and support system with each other during the 

semester, the majority of female students listed their family as their primary support system. 

Male and female students in our study also showed slightly different coping strategies relative to 

the demanding course workload. In general, male students were more likely to form a quick 
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social network and to build “learning relationships” with other “like-minded” students. In 

contrast, most female students tended to work alone and exclusively focused on academic work 

while not seeking more diverse and non-academic social networking opportunities. This is very 

likely due to the low representation of females in the major and less opportunities to extend their 

social network with other female students in the program. Each coping strategy seems to present 

some positive and negative consequences. Female students who exclusively focused on academic 

work and chose to work independently tend to do well in their academic performance, but they 

also reported more stress and feelings of isolation and self-doubt. Male students who were within 

a strong social network with other male students easily found some support to compensate for 

their weaknesses. They also tended to preserve their confidence and engineering identity when 

their grades were lower than they expected.  

In summary, this study is part of a larger, on-going research project designed to increase the 

retention rates of the engineering students within the Lee College of Engineering at UNC 

Charlotte.  Findings reveal that the curriculum, learning environment, and support networks are 

critical components in shaping students‟ attitudes, perceptions, and experiences, all of which 

influence their decision to remain in the major. Collectively, this knowledge is valuable for 

designing a robust and holistic freshman year experience that facilitates a successful transition 

into college and success in the major.  
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Appendix A: Table 1-1: Results of Pair Sample t Tests 

Paired Questions 
Mean Diff SD 

CI: 

Lower 

CI: 

Upper 
t df p 

PREQ1 - POSTQ1 .148 .742 .057 .240 3.201 255 .0015 

PREQ2 - POSTQ2 .098 .930 -.017 .212 1.680 255 .0942 

PREQ3 - POSTQ3 .121 .819 .020 .222 2.364 255 .0188 

PREQ4 - POSTQ4 -.223 .979 -.343 -.102 -3.640 255 .0003* 

PREQ5 - POSTQ5 .207 .817 .107 .308 4.057 255 .0000* 

PREQ6 - POSTQ6 .094 1.009 -.030 .219 1.492 253 .1369 

PREQ7 - POSTQ7 .149 1.326 -.014 .313 1.795 254 .0738 

PREQ8 - POSTQ8 -.181 1.013 -.306 -.056 -2.849 253 .0047 

PREQ9 - POSTQ9 -.083 1.150 -.225 .059 -1.148 252 .2520 

PREQ10 - POSTQ10 .063 .841 -.041 .167 1.194 253 .2338 

PREQ11 - POSTQ11 -.122 1.004 -.246 .002 -1.937 253 .0539 

PREQ12 - POSTQ12 .031 .902 -.080 .143 .557 253 .5783 

PREQ13 - POSTQ13 .202 .921 .088 .317 3.490 251 .0005* 

PREQ14 - POSTQ14 .142 .932 .027 .258 2.429 252 .0159 

PREQ15 - POSTQ15 .185 1.067 .053 .317 2.763 253 .0062 

PREQ16 - POSTQ16 -.126 1.050 -.257 .004 -1.916 252 .0565 

PREQ17 - POSTQ17 .075 .919 -.039 .188 1.298 253 .1956 

PREQ18 - POSTQ18 .295 1.019 .169 .421 4.617 253 .0000* 

PREQ19 - POSTQ19 .024 1.078 -.110 .157 .349 253 .7271 

PREQ20 - POSTQ20 -.220 1.055 -.351 -.090 -3.330 253 .0010* 

PREQ21 - POSTQ21 .142 1.000 .018 .265 2.259 253 .0247 

PREQ22 - POSTQ22 .056 .796 -.043 .154 1.107 251 .2692 

PREQ23 - POSTQ23 .155 1.066 .023 .287 2.306 251 .0219 

PREQ24 - POSTQ24 -.091 1.021 -.217 .036 -1.416 252 .1581 

P
age 22.1461.23



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PREQ25 - POSTQ25 .143 .877 .034 .252 2.587 251 .0102 

PREQ26 - POSTQ26 .300 .958 .182 .419 4.989 252 .0000* 

PREQ27 - POSTQ27 .210 .803 .111 .310 4.158 251 .0000* 

PREQ28 - POSTQ28 .151 .849 .046 .257 2.825 250 .0051 

PREQ29 - POSTQ29 .538 1.066 .405 .672 7.941 246 .0000* 

PREQ30 - POSTQ30 .170 .917 .055 .285 2.914 246 .0039 

PREQ31 - POSTQ31 -.104 .815 -.205 -.003 -2.018 249 .0446 

PREQ32 - POSTQ32 -.204 .788 -.302 -.106 -4.094 249 .0001* 

PREQ33 - POSTQ33 -.280 .958 -.399 -.161 -4.623 249 .0000* 

PREQ34 - POSTQ34 -.096 .850 -.202 .010 -1.787 249 .0752 

PREQ35 - POSTQ35 -.012 .765 -.107 .083 -.249 248 .8038 

PREQ36 - POSTQ36 -.092 .854 -.199 .014 -1.707 248 .0891 

PREQ37 - POSTQ37 .157 1.141 .014 .299 2.166 248 .0313 

PREQ38 - POSTQ38 .036 .796 -.063 .136 .718 247 .4737 

PREQ39 - POSTQ39 -.149 .958 -.268 -.029 -2.448 248 .0151 

PREQ40 - POSTQ40 -.069 .877 -.178 .041 -1.231 247 .2194 

PREQ41 - POSTQ41 -.286 1.089 -.422 -.150 -4.142 247 .0000* 

PREQ42 - POSTQ42 .097 .794 -.003 .196 1.920 247 .0561 

PREQ43 - POSTQ43 -.170 .989 -.294 -.046 -2.701 246 .0074 

PREQ44 - POSTQ44 .032 .892 -.079 .144 .571 246 .5688 

PREQ45 - POSTQ45 -.167 1.184 -.316 -.018 -2.212 244 .0279 

PREQ46 - POSTQ46 .211 1.010 .084 .337 3.275 246 .0012 

PREQ47 - POSTQ47 .049 .840 -.057 .154 .909 246 .3640 

PREQ48 - POSTQ48 -.053 .792 -.152 .047 -1.044 246 .2973 

PREQ49 - POSTQ49 .077 .893 -.035 .189 1.356 245 .1763 

PREQ50 - POSTQ50 .045 1.113 -.095 .184 .629 246 .5299 
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Appendix B: Key Categories in Participant Summary  
 

 

                                                           
  
 
 
 
 
 
 
 
 
 
 
 
 

Main category Mid-level category Sub-codes (examples/not exhaustive) 

Basic demographics State residency (SR) SR-In-state 

SR-Out of state 

Family SES (FS) FS-Middle class 

FS-Working class 

Connection to engineers (CTE) CTE-Parents 

CTE-Relatives 

CTE-Acquaintance 

High school & personality Type of high school (HS) HS-Rural 

HS-Suburban 

HS-Urban/City  

Type of student in high school 

(TSHS) 

TSHS-Top students 

TSHS-High-middle 

TSHS-Middle 

Personality Personality-Social/Active 

Personality-Introvert 

Personality-Goal-oriented 

Campus experience Hardest challenge Challenge-Heavy workload  

Challenge-Time management 

Challenge-Finding balance 

Challenge-Hard subject content itself  

Challenge-Overall adjustment 

Challenge-Social relationship 

Challenge-Working in a group 

Challenge-Engineering class  

Challenge-Chemistry class 

Support system Support-Friends 

Support-College instructor 

Support-Parents 

Support-High school teachers 

Support-Relatives 

Support-Professional learning community 

(PLC) 

Support-Other adults 

ENGR 1201 class experience 

 

Negative aspects of ENGR 1201 ENGR01-Negative-Online quiz 

ENGR01-Negative-Busy work 

ENGR01-Negative-Moodle problem 

ENGR01-Negative-Lecture session 

ENGR01-Negative-Inconsistency btw 

lecture/lab 

ENGR01-Negative-Group project itself 

ENGR01_Negative-Group work process 

Positive aspects of ENGR 1201 ENGR01-Positive-Group project itself 

ENGR01-Positive-TA 

ENGR01-Positive-Instructor 

ENGR01-Positive-Class structure 

ENGR01-Positive-Course content P
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