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Embedding Technical Writing into a Mechanical Engineering Curriculum: 

Tools for Immediate Feedback on Student Performance 

 

Background 

Mechanical Engineering (ME) students at University of Detroit Mercy have traditionally fulfilled 

their technical writing requirement by taking a stand-alone, 15-week course, typically in the 

sophomore or junior year. Based on research and experiences, the faculty reached the consensus 

that a single exposure to technical writing was not enough to sustain student skills nor improve 

them. Additionally, ME added a co-op experience the summer between freshman and sophomore 

years, which meant that technical writing skills were critical earlier in the student’s education. 

 

In addition to the experience in the ME program, outside factors influenced the need for stronger 

technical communication skills. In the early 2000s, engineering professional societies reported 

underdeveloped writing and presentation skills in entry-level job candidates while, at the same 

time, stressing the time spent in a typical engineer’s day on communication tasks [1, 2]. At the 

same time, ABET adopted new criteria for evaluating and accrediting engineering programs [3]. 

The criteria focused on developing “soft skills” including teamwork, ethics, and effective 

communication, among others. The importance of soft skills has only grown in the intervening 

years. Among ABET’s student outcomes as listed in 2019-2020 is “an ability to apply written, 

oral, and graphical communication in broadly-defined technical and non-technical environments; 

and an ability to identify and use appropriate technical literature” [4].  

 

Program Goals 

Whatever form it took, an enhanced technical writing program would have to meet these goals: 

• Support ABET’s instruction to produce students proficient in technical communication 

skills 

• Respond to employer requests for freshman co-op students more versed in business and 

technical writing tasks 

• Teach students a portable set of writing and presentation skills 

• Help students develop a process approach to writing that includes audience, purpose, 

context, research, and format considerations 

• Encourage students to develop a self-reflective approach to writing projects with the goal 

of becoming more proficient writers 

 

Embedded Technical Writing Program 

In Fall 2016, the ME department began an embedded technical writing project that would give 

ME students sustained exposure to writing concepts and practice. From a single class in Fall 

2016 (Basic CAD, taken in first semester of Freshman year), the project has grown to encompass 

four additional classes, which are discussed later and span first- through third-year courses. In 

addition, technical writing instructors have been involved in coaching Capstone students in their 
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fourth year. All five embedded  classes are co-taught by engineering and technical writing 

instructors. 

 

In 2021, the second cohort of four-years exposed to the four-year technical writing program are 

graduating, which suggests it is time to formally evaluate the effectiveness of the program. This 

paper focuses on the assessment tools built into the program to provide immediate feedback to 

students. A follow-up paper will capture the longitudinal study that measures writing 

improvement in ME students. 

 

Research  

Process approach to writing – In response to feedback from employers and alumni themselves, 

many technical and business writing programs have adopted a process approach to writing 

believing incremental drafting is best suited to produce high-quality, usable documents for the 

workplace. A typical approach might include drafting, peer reviews, instructor feedback via a 

conference, a visit to the college writing center, and rewriting [5]. In addition to facilitating 

workplace writing, a process approach has been found beneficial in preparing students for 

professional practice [6].  

Embedded writing programs – Some colleges and universities have formalized the process 

approach by embedding writing instruction directly into content classes. These courses may 

focus on a problem-based learning environment, where technical writing supports an engineering 

project [7]. Identifying “threshold concepts” and linking them to specific courses over multi-year 

instruction is another approach [8].  

Whatever the structure, it is interesting to note that students have identified resources as well as 

drafting as major resources that help them become better writers. In a recent  study, templates, 

the web, and “coworkers as peer editors” were cited [9]. 

Writing in workplace genres takes a different approach than much of the academic writing taught 

in college in that workplace writing adds problem solving to rhetorical analysis. Thus, the goal 

must be to teach students how to use the workplace formats to solve problems versus simply 

producing a document in an acceptable format [10]. In the “real world,” documents either 

accomplish a goal or they do not [11]. Students must see an immediate practical use for the 

writing they do in engineering classes.  

 

Immediacy of feedback – Among the tools most often cited in studies of student writing are 

those that provide immediate feedback. These include instructor comments and conferences, peer 

reviews, templates, user testing, online evaluations, and opportunities for reflection. 

Instructor comments and conferences are a proven method for interacting with students about 

their writing. In one study, participants felt instructors could address the “big picture,” while 

peers offered advice about format [6]. Another researcher found that instructor comments helped 

students prioritize the focus of a subsequent draft (5). The same study cited peer reviews as 

emphasizing the role readers play in the writing process (5).  
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Another popular tool among writers, students and professionals alike, is the use of templates. 

These tools save time and can provide an entry into the document creation process, thus reducing 

a “potentially crippling writing phobia” [12]. Templates abound in the workplace, from resumes 

to letters, memos and presentations. Some writers create their own templates, “reverse 

engineering” from other successful documents [13]. Author guidelines are the template by which 

papers like this are written [14]. 

 

Usability or user testing is another tool for providing immediate feedback. A “think-aloud” 

protocol allows a reviewer to interact with the text and the author simultaneously [15]. Having 

students write instructions based on their real-life jobs (grocery, retail, food service) and having 

fellow students try to use them is another form of user testing [15]. 

 

Online rubrics for grading presentations marries the need for immediate evaluation with the 

students’ love of technology. Popular apps like Google Surveys allow audience members to rate 

a presentation real-time against established criteria. With PeerPresents, a team of U.S. academics 

has created a platform for in-class peer review [16]. 

 

Instruction, practice and reflection are the three pillars of effective teaching. Building in time for 

students to think about what they have learned is critical to integrating concepts and applying 

them in future classes and professions. Another outcome of reflection is that students begin to 

take charge of their own learning [17]. This transferable skill can translate into the workplace as 

an appreciation of continuing education, another ABET value. 

 

The Embedded Technical Writing Program at University of Detroit Mercy implemented these 

and other assessment tools, knowing that immediate feedback would be a foundation for skill-

building in writing, review and revision. Following are examples of pieces developed to support 

the program. Many of the forms and templates shown are available at the Technical Writing 

website developed to support the program [18]. 

 

Basic CAD (Year 1, First Semester) 

 

In their first Engineering class in college, students learn about the value of technical writing and 

the communication tasks they will do daily in the workplace (See Figure 1). This gives students a 

context for the writing instruction they will receive over the next four years. 
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Figure 1. Transparency: Students know why they are being taught technical writing skills. 

 

From day one, they learn about audience, purpose and context, the standard rhetorical approach 

to writing. After learning a basic communication model (executive, expert, technician and 

general audiences), their first assignment is a chance to apply audience analysis to their 

classmates (see Figure 2).  
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Figure 2. ENGR 1020 – Writing Assignment 1 – Instructions. 

 

Students receive instructor feedback on their rough draft, then do a peer review with two 

classmates (see Figure 3).  
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Figure 3. ENGR 1020 – Writing Assignment 1 - Peer Review Form. 
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With feedback from three sources, they are prepared to revise their first audience analysis and 

submit it for grading (see Figure 4). They are learning process writing and know what to expect 

in future assignments.  

 
Figure 4. ENGR 1020 – Writing Assignment 1 - Grading Rubric. 

 

The other writing project in Basic CAD has students create support documents for a multi-tool 

they design using CAD software. They learn to write for an executive audience in a memo to the 
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immediate supervisor where they include enough of the right kind of details to secure approval 

for their project. After doing an audience analysis of “the consumer,” they generate two sets of 

instructions, one for a beginner and one for a more technically proficient user. Students begin to 

see the differences in how documents are designed based on audience and purpose.  

A rudimentary form of usability testing helps students see the effectiveness of their multi-tool 

instructions. They exchange rough drafts with classmates and work together to identify and 

amend areas that confuse the reader (see Figure 5). This feedback happens in the classroom 

setting and is immediate and useful. 

 

 
Figure 5. ENGR 1020 – Usability Testing Practice - Instructions. 
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By the end of their first semester, students have begun to understand the value of audience 

analysis and how it supports their work, along with learning the purpose of memos and 

professional tone. They take these transferable skills with them to their next class with a 

technical writing component. 

 

Fundamentals of Engineering Design (Year 1, Second Semester) 

 

In Fundamentals of Engineering Design, students work together to research, develop and present 

a technology to a potential investor audience. This class starts with a research assignment, a 

memo to their immediate supervisor describing the potential value of Internet of Things to their 

product. This assignment builds on research skills and teaches how to summarize and present 

information for executive decision making. Students receive feedback from the engineering and 

the technical writing instructors. 

Students learn another audience model, inter-generational communication, through team 

presentations in class. In addition to learning communication tips themselves, they strengthen 

their research, summary, and presentation skills. In the interest of immediate feedback, students 

are evaluated real-time using a Google Survey tool. 

The same Google Survey tool is used for the other presentations done in class. Figure 6 shows a 

slide from an individual value proposition slide, the assignment that launches the investor appeal.  

 

 
 

Figure 6. ENGR 1080 – Individual Value Proposition – Student Sample. 
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Individual value propositions are blended into team value propositions, and teams present on 

customer discovery (primary and secondary research), financials, a technology roadmap, a 

venture plan, and final presentation comprising all their previous work. This approach 

underscores the process approach as students build the final presentation throughout the 

semester. Using a process approach allows them to refine their final presentation and helps them 

build confidence in their presentation skills. 

 

All presentations are evaluated via the Google Survey tool, which offers immediate feedback 

(see Figure 7). Students receive numerical feedback as well as comments from classmates and 

instructors. Students also upload their files so the writing instructor can coach students on global 

issues such as audience appeals, detail, and theme.  
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Figure 7. ENGR 1080 – Google Grading Rubric – Investor Presentation. 

 

By the end of the semester, students have strengthened audience, research, teamwork and 

presentation skills. They have also polished their feedback skills and applied a process approach 

to an extended writing project, this time a presentation. They are better prepared to meet the 

expectations of employers in their first coop experience in the summer between their first and 

second year. 

 

Intermediate CAD (Year 2,  First Semester) 
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When they return to the classroom as second-years, students have a better sense of how 

companies work, reporting relationships, professional demeanor, and the types of documents 

produced. This is a good introduction to design report writing, which is the main writing focus in 

Intermediate CAD. Once again students produce a product using CAD software. The audience 

for their work, however, is not a consumer but an engineering supervisor with technical 

knowledge and decision-making authority. The student’s job is to produce a report that is 

technically sound and professional in appearance so as to win a favorable decision to move their 

project forward. 

Students use a design report template to capture their design story. The template outlines the 

sections to include and offers instructions about content, tone, and graphics (see Figure 8). The 

idea is to save time and allow students to focus on the content portion of the writing process. 

 

 
Figure 8. ENGR 1021, MENG 4920 – Design Report Template [18]. 
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Students use the same process writing approach, producing a rough draft for instructor 

comments, doing a peer review, and then submitting a final document. At the end of the process, 

the instructors do a design report review, pulling sections from student reports to underscore how 

the work meets the needs and preferences of the technical reader (their engineering instructor). 

Students continue to refine teamwork skills and add to their writing toolbox through an in-class 

exercise on graphics. They are given a situation, an audience, and raw data and asked to create 

and then present a graphic that will accomplish the purpose (see Figure 9). 

 

 
Figure 9. ENGR 1021 – Graphics Presentations in Teams – In-Class Activity 

 

Through discussion they receive immediate feedback on their work. By submitting a file, they 

receive writing instructor coaching. 

 

By the end of the course, students have more experience in process writing and sustaining 

longer-term projects and have polished professional and teamwork skills. 

 

Mechanics of Materials Lab (Year 2, First or Second Semester) 

 

In their next class with a technical writing component, students learn more about producing 

reports that support work in a laboratory setting. Each class period begins with a brief lecture 

about writing and then moves into lab work and data analysis.  

 

Using formal report and memo templates [18], students produce individual and team reports, 

which give them a chance to add to writing and teamwork skills. In group reports, roles are 

rotated so each student has experience in writing different sections and acting as the group editor. 

 

Figure 10 illustrates the type of comments they receive from the engineering instructor.  
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Figure 10. ENGR 3270 – Laboratory Report – Engineering Instructor Comments. 

 

Figure 11 illustrates the type of feedback given by the technical writing instructor. Students also 

practice peer review skills working in their teams. By the time they submit a final report, they 

have received feedback from multiple sources and produced at least two drafts of each report. 
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Figure 11. ENGR 3270 – Laboratory Report – Technical Writing Instructor Comments. 

By the end of the class, students have learned to edit team reports for a single voice and to offer 

the kinds of details that a technically proficient supervisor would expect. 

 

Computer Aided Engineering (Year 3, Second Semester) 

 

The third-level CAD class works much the same way as the lab report class. Sessions start with a 

brief writing lecture and students complete a worksheet about key ideas to help in retention. 

Students then use CAD software to create single and multi-part products, which they write about. 

The first report is a Wrench Design Report that describes a redesign of an existing product. 

Students broaden their research skills to include wrench design (patents), materials, and 

manufacturing. 

Students use the same design report template [18] and the same writing process to produce rough 

drafts for instructor and peer reviews. Built into the process is a design review by the engineering 

instructor, so students are receiving real-time writing and technical feedback on their work. 
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Figure 12 shows a checklist to help students track whether they are including all the needed 

sections in their report. Tools like this give students immediate feedback about where they are in 

their writing process. 

 

 
Figure 12. MENG 4920 – Writing the Rough Draft – Checklist. 

Later in the semester, students write a design report about two heat sink designs, each using a 

different material. They are building analytical skills and using research that help them present 

pros and cons for their technical proficient reader to make a decision. 
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When the final drafts are submitted, students are graded against a rubric that is made available 

when the assignment is announced (see Figure 13). As students mature in their understanding of 

feedback, they begin to use the rubric to guide their peer reviews versus needing a separate form. 

 

Figure 13. MENG 4920 – Report Grading Rubric. 
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Reflection  

Instruction, practice, feedback, assignment, grading, reflection – these are the steps to learning 

and integrating new information and skills. Immediate feedback helps students produce 

acceptable final drafts for submission. Reflection helps them internalize new ideas and are the 

basis for the portable communication skill set that employers value. All embedded technical 

writing courses have multiple chances for students to reflect. 

A Mid-Term Self-Assessment gives students a chance to evaluate their writing skills and 

commitment to the class (see Figure 14). As it is written in a memo format, it offers another 

chance to practice memo-writing skills.  

 

Figure 14. ENGR 1080 – Mid-Term Self-Assessment – Chance for Reflection on Performance 

and Commitment to the Class. 
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Immediate feedback on their work is motivational for students. In some cases, the feedback is 

self-generated. Checklists like the one show in Figure 15 prompt students to develop the habit of 

self-reflection. This work habit allows them to learn from each project and carry forward the 

lessons learned into their next project. 

 

Figure 15. MENG 4920 – Design Report Review – Reflection. 
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In several classes, students see a “best in class” presentation that highlights well-done work from 

students (see Figure 16). Public applause serves two purposes: It recognizes the student who 

produced the work and it acts as an example of good work for others. Best of show presentations 

are housed on the course website for reference. 

 

 
 

Figure 16. MENG 4920 – Design Report Review – Best of Show. 

 

At the end of the semester in many embedded technical writing classes, students see a table that 

lists the technical writing skills they have learned (see Figure 17). Each new list presents skills 

already acquired and adds new ones. This graphic is helpful for several reasons. Students 

embarking on a co-op job hunt are reminded of the “soft skills” to mention in resumes and 

interviews. They also see just how long the list is, which adds to a sense of accomplishment. And 

they have a sense of how the skills build on each other to produce more sophisticated 

communication understanding and ability. 
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Figure 17. ENGR 1021. Recap of Topics & Skills for Second Years. 

Next steps 

To date, feedback on the efficacy of immediate assessment has been anecdotal with favorable 

reports from students, other instructors and employers. In essence, program moderators are 

hearing that assignments, content and writing process are helpful.  As mentioned, it is now time 

for a more scientific assessment to see whether the program itself is built to sustain the habits of 

process writing, audience analysis, and reflection. 

The assessment will be based on a series of data points: Assignment Grading Rubrics (2015 -pre-

embed program and 2016-2021 embed program), Student Course Evaluations, “Engineering 

Learning Community: Mentorship Program Student Survey,” “Semester/Year E&S Co-op 

Student Questionnaire,” “Co-op Experiences – Summer/Year as told by students in Fall/Year 

ENGR 1021,” and performance in the Senior Capstone Design courses. Under consideration is a 

tracking system or questionnaire to determine how well prepared graduates feel now that they are 

producing technical writing in the workplace. 

In addition to the participation of this paper’s authors, the assessment will involve the other 

engineering and technical writing instructors, co-op employers, a writing assessment expert from 

the English department, and survey experts from Organizational Psychology. 
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