
Investigating the Formation of Engineers and the Future Professoriate: 
Linking Writing Approaches and Attitudes to Doctoral Socialization, Persistence, and Attrition

The objective of this study is to investigate the linkage between engineering writing and disciplinary discourse with other mechanisms of
engineering graduate socialization, such as identity formation, socialization, persistence, and desire to pursue academic careers.
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Motivation
Ten-year Completion Rates are only 65% for 

Men, 54% for Women; and 48% for Black and 

African American Doctoral Engineering 

Students in the U.S.

Writing is a Required, yet Untaught 

Competency in Graduate Education 

and Academic Engineering

Methods

Results

Research Questions
1. How do graduate students at various stages in their PhD

programs in engineering perceive the role of academic

writing as it relates to academic socialization and success in

future academic careers?

2. How are these perceptions different or similar for graduate

students who are considering leaving or have left their PhD

programs before graduating?

3. Can existing surveys of writing concepts, attitudes, and self-

efficacies predict students’ risk for attrition?
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Writing Attitudes Correlate 
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Academic Positions
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 Mean 
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Deviation 
Statistical 

Significance 
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Elaborative 
Domestic  3.07 0.37 

0.089 
International 3.12 0.35 

Low Self-Efficacy 
Domestic  2.69 0.39 

0.000** 
International 2.92 0.35 

No Revision 
Domestic  2.31 0.42 

0.000** 
International 2.43 0.38 

Intuitive 
Domestic  2.88 0.34 

0.240 
International 2.91 0.36 

Scientist 
Domestic  2.89 0.29 

0.476 
International 2.91 0.31 

Task-Oriented 
Domestic  2.29 0.25 

0.000** 
International 2.45 0.35 

Sculptor 
Domestic  2.44 0.40 

0.000** 
International 2.70 0.37 

Co
nc

ep
ts

 

Blocks 
Domestic  2.89 0.84 

0.013* 
International 3.05 0.74 

Procrastination 
Domestic  3.32 0.94 

0.310 
International 3.40 0.88 

Perfectionism 
Domestic  2.72 0.77 

0.004** 
International 2.89 0.74 

Innate Ability 
Domestic  1.71 0.75 

0.000** 
International 2.29 0.95 

Knowledge 
Transforming 

Domestic  4.01 0.51 
0.944 

International 4.01 0.52 

Productivity 
Domestic  2.29 0.75 

0.000** 
International 2.65 0.83 

 

 Self-reported likeliness to pursue 
career sector after graduate degree 

CAREER 
SECTOR 

Highly 
Likely 

(%) 

Likely 
(%) 

Unlikely 
(%) 

Highly 
unlikely 

(%) 

ACADEMIA     

Tenure-track 2.8 2.8 16.7 11.1 

Non-tenure track 2.8 0.0 0.0 0.0 

Research-focused 8.3 5.6 8.3 11.1 

Teaching-focused 11.1 13.9 5.6 5.6 

INDUSTRY     

R&D 27.8 22.2 0.0 0.0 

Non-R&D 5.6 8.3 0.0 0.0 

RESEARCH 5.6 0.0 0.0 0.0 

GOVERNMENT 2.8 0.0 0.0 0.0 

ENTREPRENEURSHIP 2.8 0.0 0.0 0.0 

OTHER 2.8 2.8 0.0 0.0 

 Table 2: N=36 Interview participants’ 

likelihood to pursue various careers

Dominant Conversations in Interviews with Current 

Doctoral Engineering Students (N=36):

1. Role of advisor, mentors, and support networks in setting 

career trajectory

2. Disenchantment with academic culture

3. Necessity of writing to support a laboratory

4. “Publish-or-Perish” as a deterrent to academic careers

5. Mental health

Table 1: Welch’s t-test results to determine statistical similarity between U.S. 

domestic students and international students. 

These groups statistically varied in most writing attitudes, but the 

categories where they do not vary provide opportunities for future 

interventions, particularly in leveraging the nature of writing as a 

knowledge-transforming activity, and overcoming procrastination.

Figure 3 (Above): Likelihood of N=624 participants to 

pursue various career trajectories. Figure 4 (left): 

Correlations between writing attitudes and likelihood to 

pursue careers.  Circles indicate statistically significant 

relationships. Green indicates positive relationship; 

red indicates negative relationship; size of circle 

indicates extent of significance.

Engineering graduate students with strong writing attitudes are 

more likely to consider a variety of career trajectories, 

indicating that building writing habits and writing self-efficacy 

may broaden participation in diverse sectors. 

Figure 1 (Above): Distribution of dominant 

and secondary writing attitudes of N=624 

survey respondents.  Figure 2 (left): These 

attitudes correlate significantly. Circles 

indicate statistically significant 

relationships. Green indicates positive 

relationship; red indicates negative 

relationship; size of circle indicates extent 

of significance.

These scales, and our short-form survey, can help 

students and instructors determine personal writing 

“profiles” to leverage strengths and mitigate 

weaknesses.

Questioners: Doctoral Students Uncertain of Whether to Stay in their PhD Programs 

or Depart with a Master’s

Departers: Students who left the engineering PhD with a Master’s degree

Master’s-level Departure: The process of departing the PhD with a Master’s degree

Dominant Conversations:

1. The important of other identities and talents that may 

have been sacrificed to pursue graduate study

2. Inability to publish leads to feelings of academic 

unimportance

3. Incoming graduate students may not understand the 

PhD, and their goals may change over years

4. De-stigmatizing the desire to not do a PhD: Attrition is 

not failure on the part of the student

5. Academic self-concept theory may begin to explain the 

development, particularly the importance of “mastery 

experiences,” “reflected appraisals” from others, and 

“psychological centrality”

Recruitment: Current Students: Email recruitment of engineering graduate 

students at ten R1 institutions across the U.A. Noncompleters: Snowball 

sampling, emails to professional societies, social media

Qualitative Methods:  Semi-structured interview protocols with subset of survey  

completers

Quantitative Scales. Inventory of Graduate Writing Processes (Lavelle & Bushrow, 

2007): Categorizes responses into dominant processes of writing when they approach 

the actual writing process. We are interested in an individual’s primary and secondary 

processes.  Graduate Concepts of Writing (Lonka et al., 2014): Categorizes beliefs 

about the writing process. We are interested in an individual’s primary and secondary 

concepts. 


