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their advisors to complete a research project or were new to graduate school and 

struggling to juggle all of the demands on their time.  Student 93 in the fall 2013 MEEM 

3220 course noted a problem not only with a dearth of feedback, but also a lack of  

 
Figure 16 Question 5 responses from MEEM 3220 

 
Figure 17 Question 5 responses from MEEM 3000 



 

114 

 

knowledge on the part of the GTA.  Although lengthy, I include the full text here to 

accurately portray the student’s concern and to show just how detailed some of the 

responses were: 

“No.  The TA rarely gave feedback explaining why points were taken off.  

Especially in the group reports, I never once received feedback.  Not that I 

would have taken it seriously because our TA's lack of knowledge or 

understanding of the lab principles discouraged me from taking anything 

useful from him.  I can understand the inability to pronounce key words 

such as manometer, humidity, etc., but having to call another TA into our 

lab to explain how to actually do the lab is unacceptable.  Sure it 

'challenged' us to investigate how to perform the lab on our own, but his 

guidance was frequently wrong or detrimental to my understanding.  I did 

have the opportunity to move to another TA's section for one of the labs 

and I was amazed at his (M---) knowledge and ability to explain the 

information to us.  He very clearly understood the lab and its purpose and 

therefore gave us the chance to experience the lab as it was designed (we 

didn't have to explain to him what the lab manual said...).” 

Students also cited trouble finding the feedback, an issue that arose most often 

when the GTA used the Crocodoc20 function in Canvas.  While this feature can be a 

timesaver for the evaluator and eliminates the need for paper printouts, for students to see 

the feedback, they have to adjust some settings in their Canvas accounts.  Once the 

                                                 

20 Canvas, the university’s digital Learning Management System, includes a function called SpeedGrader 
that allows the instructor to add a rubric for each assignment. Within SpeedGrader is a function called 
Crocodoc, which allows the grader to provide feedback directly on the document submitted by the student.  
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teaching team became aware of this problem, we worked with the GTAs to make sure 

they explained their mode of feedback to the students and walked them through how to 

find the feedback. 

Inconsistencies Between GTAs–Additionally, the issues of variance in quality of 

feedback differed between the two courses because students were able to make more 

direct comparisons between GTAs in MEEM 3000.  Student 91 in the fall 2014 course 

stated, “Generally, yes. U--- and M--- were very helpful with their comments. They said 

exactly what was wrong and how they expected the information to be presented in the 

next report. However, Y--- generally left vague comments (one I received literally said 

‘vague’ and nothing else). …”  As with the guidelines and rubric, the students had plenty 

of suggestions for improving the feedback in future courses, which are presented in the 

next section. 

Question 7 responses: Responses fell into five main categories: 1) more detail 

needed, 2) make feedback easier to find, 3) more timely feedback, 4) more lenient 

grading/allow for resubmission, and 5) no improvement needed.  See Figures 18 and 19 

for breakdowns for each course. 

More Detailed Feedback–Students made four suggestions to improve the quality 

of feedback–provide feedback in the first place, not just scores; comment on what is done 

well; indicate how a section could be improved; and provide more feedback on local 

issues (just a few students suggested this last item).  Many students specifically stated 

something about improvement needed in the quantity of feedback, with some students 

indicating their GTAs gave no feedback, saying, “Give feedback would be a pretty good 

start” and “Get TA’s that actually leave feedback.”  The number of students asking for 
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more feedback in general declined each semester in both courses, indicating that the 

teaching team and the training were successful in getting the message across to GTAs 

that the students relied on detailed comments to improve their technical writing. 

 
Figure 18 Question 7 responses from MEEM 3220 

 

Figure 19 Question 7 responses from MEEM 3000 

The second subtheme focused on commenting on things done well.  Seventeen 

students indicated they would like feedback that pointed out what had been done 
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correctly as a model for the future.  The GTAs were instructed during their training to use 

the student’s own work done correctly as a model the student can follow in the future by 

pointing out what was written effectively.  Since just a few students cited this as an issue, 

it is likely most of the GTAs were doing this when they evaluated reports.  In a related 

and much more common subtheme, 257 students asked that GTAs show how to fix 

mistakes as opposed to simply deducting points for errors.  The GTAs are encouraged to 

provide this type of feedback at the beginning of the next lab session after returning the 

reports, especially for common errors.  It was not clear from the responses if this was 

done and the students preferred to receive such feedback in the form of written comments 

on their reports or if this step was missed completely. 

Location of Feedback–The second theme emerging from this question showed 

that some students preferred feedback written on printed copies of the reports, in 

comments on the Word document, delivered in class, or in some other format.  For the 

first time ever students were required to submit their reports online via Canvas and some 

GTAs chose to post their comments within Canvas while other GTAs printed the reports 

and returned them to the students with comments.  Several students requested feedback 

on hard copies of the reports, although this suggestion was made less often as students 

and GTAs became more familiar with Canvas.  Just one student specifically stated 

putting comments in the Microsoft Word version was not helpful, while two other 

students stated the opposite.  A few students suggested the GTA should discuss common 

errors in class, which I encouraged as part of the training. 

More timely feedback–A sizable number of students in each course suggested 

GTAs make an effort to provide feedback on their reports sooner.  Taking note of their 
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placement in the surveys, responses from these students were usually grouped into the 

same sections, meaning a particular GTA was the problem, not the evaluation system.  As 

noted in Chapter Three, those GTAs who were also research-active PhD students often 

struggled to manage their research and teaching responsibilities, leading them to 

sometimes fall behind on grading.  This problem has occurred each semester as the 

department struggles to find a balance between the demands of the GTAs’ advisors and 

the needs of the students and course instructors. 

Grading Issues–This question did not address grading, but about 100 students 

expressed concerns related more to scoring than feedback.  Most of the concerns were 

related to ensuring the GTAs’ grading was consistent with the guidelines, rubric, and lab 

manuals, which has already been addressed.  Ten students suggested allowing 

resubmission of reports to earn back points or submitting a draft of the first report. 

Student 34 from the spring 2013 MEEM 3000 course said, “For the first lab, I think TA's 

should recommend that students submit a rough draft before the lab is due so they can get 

an early idea of the expectations of the course rather than find out after they have turned 

it in.”  Unfortunately, due to the volume of reports (about one every week) and number of 

students (forty to forty-five per GTA), we were never able to fit multiple submission 

opportunities into the schedule.   

Additionally, several students made reference to GTA performance issues 

unrelated to feedback on the lab reports.  The wording varied with this label, but only 

those comments related to performance and not related to feedback on the reports were 

included.  Thirty-one students, the majority of them in MEEM 3220, said their GTA 

needed to prepare more for the actual lab because the person was not able to provide 
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adequate guidance and answer questions during the lab.  Student 84 in the fall 2012 

MEEM 3220 course stated the concern most clearly and in some depth:   

“I heard from a TA from a whole different lab that he has seen a TA be a 

student in a class for a semester before they teach it so they understand 

what the students have to do for each report and how to conduct each lab. 

This would allow them to have a better understanding of what the lab is 

about, including how to calculate the needed values and run the 

equipment, and what will be done in the lab report. I don't know what 

training they go through now, but maybe more training on how the 

equipment works and how to use equations because I was getting lost in 

my GTA's explanation for some of the labs later on in the semester.” 

 
Many GTAs, especially those who took their undergraduate degree in China, also shared 

the concern that they were not well prepared to lead lab courses because their own 

curriculum was more theory-based, with little hands-on experience.  The teaching team 

discussed this issue and implemented more lab training for the GTAs, however, the 

number of students indicating this was an issue continued to fluctuate.  This response was 

more common in fall semesters, though, when the GTAs were more likely to be new to 

the course.  It makes sense that the more experience one has with a particular subject, the 

better one will be able to teach that subject. 

Also in this subtheme, a few students wanted the GTA to more fully explain each 

lab experiment, a concern also addressed by the teaching team.  Twenty-nine additional 

students indicated their GTA did not “take the job seriously” or should “take more time 
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to grade (the lab reports) to do a more thorough (sic, wording missing).  It seems like 

maybe he rushed through them to get them done.”  Finally, just a few students made 

reference to their GTA’s problems with articulating in English, which the teaching team 

saw as a positive indication that language was generally not an issue with the GTAs.  It is 

important to note that GTA positions are awarded to ESL students only with high GRA 

verbal scores. 

No Improvement Needed–Nearly half of the students in MEEM 3220 indicated 

they either had no suggestions for improving the feedback or that no improvement was 

needed.  Conversely, less than a quarter of MEEM 3000 students responded this way.  In 

addition to the aforementioned issue with the structure of the course, these students also 

had more experience with the curriculum and teaching conventions in general, being in 

their fourth year of study, and therefore might have been more inclined to provide 

feedback of their own.  In reviewing the responses across classes and semesters, I noticed 

that the MEEM 3000 students were more inclined  to write more detailed explanations, 

using specific examples, while the MEEM 3220 students were more likely to write one or 

two-word, often vague, responses. 

Conclusions and where we go from here 

This survey proved to be the most valuable assessment tool for the training 

program and provided a much-needed view into the mindset of our students when it came 

to these lab courses, which the teaching team knew would be changing with the new 

curriculum.  At the end of each semester, I reviewed the survey responses to determine if 

previously mentioned concerns had been resolved and if new issues emerged.  Students’ 

satisfaction with the guidelines increased over time as the teaching team continued 
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“tweaking” these until midway through the fall 2013 semester.  Concerns about the rubric 

remained stable after the spring 2013 revision in MEEM 3220.  The number of students 

indicating a need for more feedback also decreased over time.  Interestingly, requests for 

more specific feedback increased.  This could be because students developed a better 

understanding of what they needed to improve in the future and the GTAs became more 

adept at providing feedback in general.   

By studying the students’ responses for recurring themes, I was also able to adjust 

content and emphasis of certain aspects of the training to improve effectiveness.  An 

example is the use of Canvas.  Once I understood the students’ and GTAs’ concerns, I 

was able to educate the GTAs on the importance of explicitly explaining their preferred 

mode of feedback to students.  Faculty also made more of an effort to better prepare the 

GTAs for each lab once they saw the pointed comments from students.  As a result of this 

additional focus, concerns about the GTAs’ preparedness declined in later semesters. 

Relevance to the new curriculum 

The three lab courses in this study are being replaced with a new mechanical 

engineering practice curriculum designed to provide even more hands-on experience as 

well as much more variety in assignments, with use of traditional lab reports limited to 

just two or three per semester in the four-course sequence.   For one thing, a new 

technical communications curriculum, along with a textbook for use in all four semesters, 

is being implemented in the ME Practice courses. The textbook, Technical 

Communications: A Reader-Centered Approach by Paul V. Allen, uses an Aristotelian 

rhetorical approach with its emphasis on the importance of audience and persuasion in 
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technical communication and also includes lessons on inclusive communicative practices 

considering culture, diversity, and ethics.   

The GTAs involved in the ME Practice courses, which started in fall 2014, are 

required to complete the same training program as the lab GTAs, but the more varied 

nature of the assignments does pose a few challenges.  For one thing, there are no 

guidelines for evaluation nor have rubrics been adopted for all four courses, in part, 

because the assignments are so distinct, a positive step forward in terms of developing 

creative and critical thinking skills.    Also, many of the faculty involved with the ME 

Practice curriculum do not support the use of rubrics because of the lack of flexibility in 

grading.  With this flexibility, though, comes consistency issues, as we have already seen 

in the first few semesters of the new courses.  I have worked to ensure that grade-

norming sessions are held at least once during the semester for each course, and I 

continue to meet periodically with the GTAs from each course to hear their concerns and 

provide guidance.   

In place of the survey, I have instituted an assignment at the end of each ME 

Practice course in which each student composes an essay reflecting on his/her learning in 

the course and progress through the degree program.  Such reflection helps them make 

connections between course content and see how much they are developing as engineers 

as they move through program.  I also ask students to discuss what worked for them and 

what did not in terms of course structure and teaching methods.  This information has 

proven just as valuable as the surveys in helping improve the course content, GTA 

preparation, and student experiences.   These essays are processed using thematic 
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analysis, an endorsement of just how valuable an analysis tool I found it to be for 

understanding the varied perspectives of the students. 

The next chapter explores the final component of assessing the efficacy of the 

training program–a blind review of student writing. 
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Chapter Five: Assessing Student Writing 
The final aspect of program assessment involved a review of student written 

artefacts.  I used final reports from the MEEM Senior Capstone Design program because 

these reports represent the pinnacle of the BSME program.  This chapter provides an 

overview of the literature on writing assessment, followed by a discussion of the 

structure, results, and conclusions drawn from the assessment. 

Evolution of Assessment 

The history of assessment in the field of technical communication mirrors that of 

composition/writing assessment in general so this discussion will include scholarship 

from both disciplines.  Russell (2002) describes how higher education in the U.S. 

gradually shifted along with the culture from an emphasis on oral communication to the 

written word and from a liberal traditional education focused on Latin, Greek, 

mathematics, and rhetoric to disciplinary majors (pp. 36-37).  In the earlier curriculum, 

college students completed oral examinations, with some written essays, which were 

evaluated by university faculty committees.  The shift to the German model of 

specialized disciplines brought a need for new methods of assessing whether incoming 

students were prepared for college and whether graduating students could effectively 

apply what they learned in their coursework, as determined by the disciplinary faculty 

and their professional societies (pp. 46-47).  Almost as soon as universities adopted the 

German model of dissertations and similar written products, faculty complained about 

their students’ so-called poor writing skills.   Harvard University President Charles Eliot 

took the first step toward what we think of today as a writing program by hiring a 

journalist to teach composition in 1872 and instituting a grading scheme for writing.  A 
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year later, Harvard implemented a written entrance exam, evaluated solely on 

“grammatical and mechanical correctness” (p. 50).  In subsequent decades, course and 

program theses grew in popularity, with more emphasis on content and context, although 

grammar and mechanical elements remained a primary concern of some faculty, a 

concern that continues even today.   

Boyd (1998) further traces the evolution of grading scales in the U.S. and their 

emphasis on order, control, correctness, and eradication of error.  Grades were developed 

to differentiate the top students from the average and underperforming students.  Today, 

grades are an integral part of the entrenched hierarchy of academic culture.  They 

determine whether students get into the college of their choice (colleges are ranked 

according to perceived quality of programs) and whether students obtain their dream job 

or get into graduate school.  To achieve these marks of success, students know that 

grades matter so they seek, and even demand, high grades, perhaps at the expense of 

learning (Yancey and Huot, 1998).  But what do grades mean in terms of assessment?  

How else are programs and students assessed?   

Huot and O’Neill (2009) identify two distinct threads in the assessment 

methodology debate: “the role and reliability of holistic scoring of student writing” and 

“the development of validity as a psychometric concept” (p. 2).  One of the first studies 

of writing assessment, conducted by Starch and Elliott in 1912, revealed a problem with 

reliability when a group of teachers could not agree on what grade to assign to the same 

essay.  Decades later, in the midst of World War II, expediency and economy took 

precedence as the new multiple choice Scholastic Aptitude Test  (SAT) replaced the 

essay-based College Entrance Examination Board to allow faster admission for students 
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who had deferred military service for college.  Although English teachers decried the use 

of such tests, which they believed lacked validity and proven reliability, the tests were 

easier to administer and much simpler to evaluate.  Essay testing was reinstated sometime 

after the war, but the problem of reliability remained.  Diedrich, French, and Carlton 

reported on a study of fifty-three evaluators who each assessed 300 papers, with 94 

percent of the papers receiving at least seven different scores (out of a possible nine) 

(Huot and O’Neill, 2009, p. 3).  The researchers were able to discern five distinct 

categories on which the evaluators were basing their scores: ideas, form, flavor (style), 

mechanics, and wording.  These factors grew into an analytic scoring system where 

different categories could be weighted depending on the goals of the assessment. 

A different style of scoring that evolved into holistic scoring was reported in 1966 

by Godshalk, Swineford, and Coffman, who worked with the ETS (Educational Testing 

Service).  ETS developed standardized tests such as the TOEFL (Test of English as a 

Foreign Language) and GRE (Graduate Record Examination) (Huot and O’Neill, 2009, p. 

3).  In the holistic scoring methods, evaluators used a rubric and underwent training in 

using the rubric to assign a single score to a paper, as opposed to multiple scores for 

different aspects such as grammar or structure.   

We see both the analytic and holistic methods still in use today.  Currently, the 

focus is on assessing certain core competencies established by individual programs, 

universities, and national entities such as Writing Program Administrators (WPA), the 

National Council of Teachers of English (NCTE), and ABET (formerly known as the 

Accreditation Board for Engineering and Technology).  For example, the WPA calls for 

internal self-study as does ABET.  While some entities like ABET provide core 
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competencies (the notorious a-k program outcomes), others like WPA encourage 

institutions to develop their own competencies based on the unique goals and objectives 

of each program.  For example, Coppola and Elliott (2007) describe the use of portfolios 

to assess whether students completing a technical communication course at New Jersey 

Institute of Technology meet eight core competencies in writing and editing, document 

design, rhetoric, problem solving, collaboration, interpersonal communication, 

specialized expertise, and technology.  These competencies were established by 

disciplinary faculty involved with the Master of Science program in technical 

communication.  In contrast, Johnson (2006) describes the use of ABET criteria in 

assessing electronic portfolios at the undergraduate level at the same institution.   

Assessment methods, technology, and philosophies evolve with trends in 

education, societal needs, and political movements.  Next, I will explore a few key 

debates in the field of composition and technical communication. 

Key Debates 
Three debates in the field of writing assessment are important to my research: 

reliability versus validity, formative versus summative assessment, and the level of 

knowledge that students transfer from first-year composition to disciplinary writing tasks.  

Although I use the adversarial term “versus,” my objective here is not to argue for one 

approach over another or to place one trait over another.  Rather, I want to consider what 

each method or trait can bring to the assessment process based on the goals of the 

assessment.   
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Construct-related evidence involves ability internal to an individual such as 

reasoning or imagining.  While the act of reasoning or imagining happens in a person’s 

mind, the result of such an act can be demonstrated through some methods of assessment 

more effectively than others.  For example, one could reason incorrectly and still mark 

the correct answer on a multiple choice test.  Such tests are also poor measures of a 

person’s level of imagination or creativity.  While we might be able to assess a student’s 

knowledge of local issues in writing (grammar, punctuation, and sentence structure) via a 

multiple choice test, that would tell us nothing about a student’s ability to craft an 

argument.   

Finally, criterion-related evidence concerns how well an assessment predicts 

future performance or can be generalized to other activities.  For example, will a student 

who earns an A grade on her portfolio in Composition perform equally as well on writing 

tasks in her chosen discipline?  For the scoring rubric to yield such a prediction, it must 

reflect the general characteristics of value in that transfer (a discussion of transfer will 

follow shortly).  One example is the University Student Learning Goal rubric for written 

communication that was “designed to align with the university’s strategic plan, 

professional accreditation outcomes (ABET, AACSB, SAF), and American Association 

of Colleges and Universities (AAC&U) LEAP Essential Learning Outcomes” (MTU 

website).  The First-Year Composition21 program has stated its objective as having the 

majority of student at least at Level 2 Developing by the end of the course, which should 

mean students are ready for disciplinary writing tasks.   

                                                 

21 All bachelor’s degree-seeking students are required to take this course or have earned credit through 
advanced placement courses in high school. 
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• Is designed to provide immediate feedback to the student. 

• Breaks down the complexity of writing into focused units that can be 

learned in sequence and mastered by study. 

• Produces data principally for the use of learners and teachers (rather than 

bureaucrats). 

• Focuses on critical thinking and places surface features of dialect and 

usage in a large social context. 

Yorke also argues that research shows students respond positively to formative 

assessment (they appreciate and expect feedback).  Whether they actually learn from that 

feedback depends on its timeliness (do they receive it in time to reflect on it and apply it) 

and its relevance (does the student see the value of reflecting upon and incorporating it 

into future work or does she just look at the grade and move on).  We must also consider 

what is fair and effective in assessing the writing of ESL students.  Assessment of 

communication skills of ESL students, the number of which fluctuates in the BSME 

program, continues to vex faculty charged with such assessment because of lack of skill 

on the part of the assessors and cultural disconnection on the part of those being assessed 

(Matsuda and Silva, 2006). 

Hamps-Lyons echoes this sentiment when discussing assessment of immigrant 

students, stating that, “most composition teachers have no training teaching second-

language writing; most of them learn to be sensitive to their second-language writers 

through trial and error, which is not the best way when the errors are mistakes made in 

individual students’ lives (p. 227).”  While faculty have been shown to be less critical of 

ESL writing, such laxity can lead to miscommunication between the student and reader.  
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A variation of this issue is a common occurrence in ME-EM lab classes with ESL 

graduate teaching assistants who do not feel comfortable with their own English skills 

and, therefore, do not spend time providing effective feedback on lab reports, the first 

technical writing experience for ME-EM students.  This lack of attention catches up with 

all the students, but especially ESL students, once they reach Senior Design and are held 

accountable for poor writing according to standard American English.  After all, if one’s 

incorrect work is never corrected, how does one learn that it is incorrect in the first place? 

However, it takes time to provide effective feedback, which is a major reason 

disciplinary faculty often shun written assignments–the time commitment (Halasz and 

Brincker, 2006).  This time commitment conflicts with four pressures Yorke says are 

threatening the use of formative assessment in higher education (p. 483): 

• An increasing concern with attainment standards, leading to great emphasis on 

the (summative) assessment of outcomes. 

• Increasing student/faculty ratios, leading to a decrease in the attention given to 

individual students. 

• Curricular structures changing in the direction of greater unitization resulting 

in more frequent assessments of outcomes and less opportunity for formative 

feedback. 

• The demands placed on academic staff in addition to teaching, which include 

the need to be seen as ‘research active,’ the generation of funding, public 

services, and intra-institutional administration. 

These pressures are leading universities, including Michigan Tech, to place a high value 

on summative assessment (witness the aforementioned University Student Learning 
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Goals) because the results of such assessment activities can be quantified and simplified 

for consumption by key constituents, i.e. prospective students, potential donors, 

legislators, and employers who hire our students.  Eccelstone (1999) argues that 

outcomes-based assessment serves the student by demonstrating the value of her 

education as it relates to future prospects in the labor market, i.e. what you “learn” in this 

degree program will translate to a position as a _____ with a salary in the range of Y to Z.  

But this argument runs down a slippery slope of expediency.   In his 1992 article “The 

Ethic of Expediency: Classical Rhetoric, Technology, and the Holocaust,” Katz uses a 

Nazi-era memo explaining the need for vans to be modified to be more effective in the 

extermination process as means of highlighting the worst case scenario of what can 

happen when intelligence is devoid of virtue.  Katz argues that, technically, Hitler’s 

motives were ethical in the sense that he believed what he was advocating–the 

elimination of those he viewed as enemies of Aryan people such as Jews, Gypsies, and 

homosexuals–was in the best interests of Germany. The architects of the Holocaust used 

the most efficient, and arguably the most effective, methods to achieve this goal. Katz 

defines this emphasis on using the most efficient and effective means to achieve a 

particular end as the ethic of expediency. This ethic places the needs of the whole over 

and above the needs of the few, which, on the surface sounds logical. Katz, however, 

goes further to give specific late-20th century examples of how economic expediency 

was prioritized above human life, such as ignoring threats of terrorism in advance of the 

Pan Am Flight 103 bombing on 1988 because thorough aircraft and passenger checks 

would have inconvenienced flights.  
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If we agree with Katz’s interpretation of Aristotle’s statement that “utility is a 

good thing and that any end is a good,” then giving students and employers what they 

want from a college education is good and ethical, right?  The answer, if we want a truly 

educated population, is of course not.  Brookfield (2005) argues that a college degree 

should involve more than obtaining a job after graduation.  Rather, it should involve 

empowering students to critique the existing system so that it can meet their needs instead 

of meeting the needs of potential employers.  Additionally, the question of whether skills 

students learn in coursework even transfer well to employability is related to the issue of 

transfer, the final debate I will discuss. 

Transfer from composition to disciplinary writing 

Wardle (2007) writes that while the concept of transfer is a hot topic of discussion 

within the field of composition, whether transfer even occurs is still contested (p. 65).  

Transfer can be defined based on several characteristics including conceptions of tasks to 

be performed (knowledge learned to complete task A can now be applied to task B), the 

individual’s level of motivation to apply prior knowledge to new challenges, and 

contextual conceptions based on situation, sociocultural perspective, or organizational 

protocol (pp. 67-68).  Another term used for transfer, generalization, incorporates both 

the task and sociocultural aspect of knowledge application.  I prefer the phrase “make 

connections” as in whether students are able to make connections between what they 

learn in First Year Composition (FYC) about rhetorical concepts and the composing 

process and their course assignments in mechanical engineering.   

Nowacek (2011) wrote a book about an entire degree program developed with the 

goal of facilitating transfer at a liberal arts college, but FYC does not have that kind of 
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opportunity or flexibility and struggles to meet the needs of diverse disciplinary programs 

and student attitudes.  Bergmann and Zepernick (2007) studied transfer at Missouri 

University of Science and Technology and found that a major barrier to transfer from 

FYC to disciplinary courses was students’ attitudes towards English courses in general, 

including FYC.  Three themes prevailed in the researchers’ interviews with the students 

(p. 129): 

• Students saw writing in FYC as “personal and expressive rather than 

academic and professional” and resisted instructor comments and suggestions 

as “intrusions” on their “personal and intellectual territory.” 

• Students saw writing in FYC as a matter of “personal preference and opinion, 

rather than informed judgment,” governed by very few rules.  In contrast, they 

viewed disciplinary writing tasks as highly regimented by standards, 

conventions, and rules. 

• While students did see writing as a “portable” skill, they rarely cited FYC as a 

location of learning that skill.  Instead, they saw other general education or 

disciplinary courses as providing that instruction. 

Wardle (2007) found that many of her students failed to apply what they learned 

in FYC because subsequent courses did not demand the extended writing process or they 

did not see the value of putting in the extra time.  She writes, “[S]tudents did not perceive 

a need to adopt or adapt most of the writing behaviors they used in FYC for other 

courses.  As a result, some students tended not to use the strategies even when they knew 

they could have benefited from doing so” (p. 76).  For students to effectively transfer and 

build on the skills they learn in FYC, faculty in advanced general education and 
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disciplinary courses must draw explicit connections with the content taught in FYC and 

craft challenging assignments that force students to apply those skills.  Another solution 

is to make summative assessment for accreditation more interdisciplinary.  For example, 

when assessing Senior Capstone Design reports for ABET evaluation, rather than 

viewing the reports through the lens of mechanical engineering, view them through 

broader measures such as the University Student Learning Goals or by incorporating 

evaluators from disciplines other than engineering.  Mansilla (2005) argues, “Whether 

students seek to develop a new technological product or to craft a more comprehensive 

explanation of cultural differences, the purpose of the work must serve as a guiding light 

to judge which disciplines ought to be included and how, and what points of integration 

and leverage might prove most productive” (p. 20).   

Chosen Approaches to Assessment 

The thread of interdisciplinarity is extended in this research through my approach 

to assessment.  The GTA training program I developed is rooted in formative assessment 

theory–that students learn by receiving feedback on their work and then incorporating 

that feedback to improve performance in the future (Yorke, 2003).  However, to 

determine if the program actually improved student technical writing I used summative 

assessment, with a team of impartial evaluators who completed a training/norming 

session using the University Student Learning Goal for Written Communication analytic 

rubric.  The assessors applied the rubric to “blind” reviews of portions of Senior 

Capstone Design final reports from the spring 2012 semester and the spring 2015 

semester.  These timeframes were chosen because the GTA training program began in 
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fall 2012, so students completing Senior Design in spring 2015 took all their required lab 

courses with trained GTAs.  The sections (subsections in parentheses) reviewed were: 

• Executive Summary 

• Detail Design and Supporting Analysis (Preliminary /Feasibility 

Engineering, Design Failure Modes and Effects Analysis, Mathematical 

Modeling and Analysis, Safety considerations, Material Selection, 

Manufacturability and Assembly Considerations, Production Unit-Cost 

Analysis, Additional Considerations such as environmental sustainability, 

reliability, maintainability and serviceability, aesthetics, human factors, 

product liability, and ethical issues) 

• Final Evaluation and Verification (Manufacture and Assembly, Testing 

and Refinement, Project/Development Cost) 

• Conclusions and Recommendations 

These sections were chosen for assessment because they required students to apply their:  

1) Knowledge of how to recognize the audience for a particular communication, 

determine the needs of that audience, and successfully address those needs;  

2) Ability to present test results through graphics and text;  

3) Ability to analyze and interpret data; and  

4) Ability to develop reasonable conclusions and recommendations based on their 

interpretation.   

These are all skills emphasized in the lab course and assessed through the resulting lab 

reports.  Therefore, this assessment provides some insight into whether, and how well, 
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the students transferred their knowledge of these four areas from their efforts in the lab 

courses to their work in Senior Capstone Design (SCD). 

SCD is a four-credit, two-course sequence usually completed in the final two 

semesters of a student’s BSME program.  ABET requires all engineering students to have 

a significant design project experience late in their undergraduate studies.  At Michigan 

Tech, this requirement can be fulfilled in one of two ways–by participating in SCD or as 

part of a four-semester Enterprise Program team project.  Typical Enterprise experiences 

for BSME students involve the SAE competition teams, e.g. Clean Snowmobile 

Challenge, Baja, Formula Car, Supermileage, and EcoCar.  The SCD experience centers 

on a design project developed with an industry customer, which provides a small budget, 

usually $4,000, to design a process or device and/or optimize an existing process or 

device necessary to that company’s mission.  About two-thirds of BSME students choose 

the SCD option, although a small number (about half a dozen out of 200+) participate in 

the International Senior Design Program coordinated by the Civil and Environmental 

Engineering Department. 

The first semester of SCD encompasses the “paper” phase of the design process 

as students get to know their customer, develop an understanding of the problem, and 

brainstorm possible design solutions.  The second semester is the “build and test” phase 

of the process.  The final report, due during finals week of the second semester, is a 

cumulative document that teams begin composing in the first semester.  They 

communicate their efforts by scaffolding upon the phases of the design process through a 

series of five reports total.  They receive feedback from the program advisors and 

incorporate that feedback into the next version as they progress through their project 
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work.  The five reports each have templates with language explaining what should be 

included in each section.  Neither the templates nor the course instructor changed 

between spring 2012 and spring 2015.  The audience for these reports is their technical 

contact at their project company and engineers or technicians who might pick up the 

project several years in the future, which is quite common.  Such an audience requires 

attention to detail and clarity so that someone who had never spoken with the team could 

replicate their work and pick up where they ended. 

Structure of the Assessment 

This assessment was completed following the close of the spring 2015 semester.  I 

recruited five ME-EM graduate students by seeking recommendations from departmental 

faculty.  A diverse group22, all of the graduate students were proficient in reading, 

writing, and speaking English.  None had any prior experience with the lab courses that 

were the subject of this research nor with the Senior Capstone Design program.  Each 

student (referred to as “assessor” from this point forward) was paid $125 and provided 

lunch on the day of the assessment, which took place on June 2, 2015. 

We began the day by reviewing the University Student Learning Goal Written 

Communication Rubric (MTU webisite) (Appendix F) and applying it to a sample SCD 

final report to establish a group understanding (norming) of the rubric’s categories and 

evaluation criteria.  Each assessor used the rubric to evaluate the relevant sections and 

then we came together as a group to discuss their interpretations.  The rubric was 

originally developed by the American Association of Colleges and Universities as part of 

                                                 

22 Four male, one female.; three from the United States (two white and one African American) and one each 
from India and China. 
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its Liberal Education Assessment Program23 and was also vetted by a university 

committee of faculty with an interest in writing, so the wording was sufficiently clear. 

The norming exercise helped ensure the assessors were all interpreting the rubric in the 

same way to avoid inconsistencies.  It should be noted that Report 1 in the 2015 group is 

the only one in which there was a deviation in rating of more than one point between the 

two raters.  It is also the only report that scored Beginning 1 ratings out of both groups. 

Eighteen final reports from each from the spring 2012 and spring 2015 semesters 

were selected and numbered (1-18 for the 2015 and 19-36 for 2012).  Then, to make the 

assessment fit into a one-day period, I selected only the odd-numbered reports.  Each 

assessor was then given a set of reports (four received seven reports and one assessor 

received eight) with all student identifying information removed.  Each report was 

numbered and evaluated by two different assessors.  Assessors were allowed to ask 

clarifying questions during the evaluation, but not to discuss their evaluations with each 

other until after the assessment was complete.   

Assessment Results 

The rubric contains five criteria on which to evaluate student writing: context and 

purpose for writing, organizations and conventions, content development, sources and 

evidence, and control of syntax and mechanics.  An evaluator could select from one of 

four categories in assessing a criterion–Beginning 1, Developing 2, Proficient 3, or 

Exemplary 4.  The goal of the university is to have all students who complete the FYC 

course producing written work that is at least at the Developing stage.  The provost’s 

                                                 

23 See the MTU website for detailed information about the University Learning Goals and the general 
education program. 
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office, which oversees learning goal assessment, has indicated it expects degree programs 

to provide at least one writing-intensive disciplinary course that helps its students achieve 

at least Proficient level performance upon completion of their degree requirements.  

While the University Learning Goals were not in place at the beginning of the GTA 

training program, because the Written Communication rubric was vetted by a variety of 

faculty and is the main tool for writing assessment on campus, I chose to adopt it for this 

assessment. 

Figure 20 on the next page shows the scores for each report from both assessors 

for each category.  More reports from spring 2015 scored at the Proficient 3 or 

Exemplary 4 level in four of the five categories.  I will discuss each of these categories 

and put the results into context for implications regarding the GTA training program.   

Context and Purpose for Writing 

For this category, the rubric states that assessors should look for the “[l]evel of 

understanding of context, audience (perceptions, expectations, assumptions), and purpose 

relevant to the writing tasks(s) and adjustment of writing address those considerations.”  

Fifteen of eighteen ratings were at least a 3 for the 2012 group, while fourteen of eighteen 

ratings met that criteria in the 2015 group.  With a difference of just one point, it is safe 

to say there was no measurable change in this category.  This makes sense considering 

that the lab reports did not provide a meaningful opportunity to write for a particular 

audience in a particular context beyond the laboratory, as I noted in Chapter Two.   
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Context and 
Purpose for Writing

Organizations and 
Conventions

Content 
Development

Sources and 
Evidence

Control Syntax and 
Mechanics

Report 19 3 3 2 2 3
2 3 2 2 2

Report 21 4 4 4 3 3
4 4 4 3 4

Report 23 3 3 2 2 3
3 2 2 2 3

Report 25 3 3 3 2 3
3 3 2 2 3

Report 27 3 2 2 2 3
2 2 2 2 2

Report 29 3 2 2 2 2
3 3 3 3 3

Report 31 3 3 3 3 3
4 4 4 4 4

Report 33 4 3 3 2 3
3 2 2 2 4

Report 35 3 3 2 2 3
2 3 3 2 3

Context and 
Purpose for Writing

Organizations and 
Conventions

Content 
Development

Sources and 
Evidence

Control Syntax and 
Mechanics

Report 1 1 1 1 2 2
3 3 3 3 3

Report 3 2 3 2 2 3
3 3 2 2 3

Report 5 4 4 4 4 4
3 3 3 3 3

Report 7 4 4 4 3 4
2 3 2 4 3

Report 9 4 3 3 3 3
4 4 4 4 3

Report 11 3 3 3 2 3
3 3 3 3 3

Report 13 3 4 3 3 3
3 3 3 3 3

Report 15 2 3 3 3 3
3 3 3 3 3

Report 17 3 3 3 2 3
3 3 2 2 3

Senior Design Final Report Summative Assessment
Using University Learning Goal 5A Written Communication Rubric

Spring 2012

Spring 2015

 

Figure 20 Summative assessment results 
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Organization and Conventions 

Assessors rated reports in this category for “[c]lear and consistent organizational 

pattern and structuring elements including introduction, thesis and main points, 

conclusion, and transitions; follows formal and informal rules of genre or disciplinary 

expectations about organization, content, presentation, formatting, and stylistic choices.”  

While thirteen of eighteen ratings were three or above for the 2012 group, seventeen 

ratings met or exceeded that criterion in the 2015 group.  While an increase of four is not 

a large number, it does demonstrate moderate improvement in students’ understanding of 

organizations and conventions in the engineering discipline.  Recall that one of the goals 

of Writing in the Disciplines efforts is to bring students into the community of 

mechanical engineering by using writing assignments to teach its practices.  This fact was 

emphasized to the GTAs and those GTAs who had industry experience excelled at such 

instruction in the labs. 

Content Development 

This was the first of two categories where students showed significant 

improvement.  In this category, assessors were asked to rate how well the team “uses 

appropriate and relevant content to develop ideas, situate ideas in a disciplinary context, 

and shape the work.”  While just eight of eighteen ratings met or exceeded the Proficient 

criteria in the 2012 group, thirteen ratings did so in the 2015 group.  Recall that the lab 

report guidelines (Appendix B) were designed to help students understand that a report is 

a narrative, requiring each section to link to, and build upon, the previous section, thereby 

demonstrating a coherent thread for the reader to follow throughout the document.  Such 
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an emphasis on narrative in the lab courses may have contributed to students’ 

improvement in this category in the SCD final reports 

Sources and Evidence 

The 2015 reports showed the most improvement in this category, in which 

assessors expected students to use “a variety of quality sources and acknowledge 

different views to support ideas appropriate for discipline and genre of writing (e.g. 

citation styles); may use data to support observations and draw conclusions.”  In the 2012 

group, just six of eighteen ratings met or exceeded the Proficient criterion, while twelve 

of eighteen did so in the 2015 group.  In the sections included for this assessment, sources 

are not typically cited (that comes earlier in the report’s Background section).  However, 

teams are required to provide supporting evidence for their claims.  For example, they 

must explain why they chose to use a particular material in their design using engineering 

and economic principles, clearly describing any considerations made based on the project 

objectives and constraints.  As with the previous category, I attribute the improvement 

here to the lab report guidelines, which stressed the importance of using data and one’s 

engineering expertise to justify design decisions.   

Control of Syntax and Mechanics 

In this final category, fifteen of eighteen ratings met the Proficient criterion or 

exceeded it in the 2012 group, while seventeen of eighteen did so in the 2015 group. 

Assessors were looking for “quality of language use to communicate meaning and control 

over errors.”  I was not expecting any improvement in this category since I regularly 

emphasized to the GTAs to not focus on grammar and punctuation issues when 
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evaluating the lab reports.  There might, however, have been some tangential benefit to 

be had just by having students pay more attention to their writing in general. 

Conclusions 

While this assessment demonstrates some improvement in the quality of SCD 

final reports over a period of three year, I hesitate to place too much emphasis on these 

results.  Although this type of summative assessment may meet the criteria for reliability 

since the rubric has been vetted by a committee of faculty, I wonder if the Senior 

Capstone Design (SCD) final reports are a valid measure of a student’s ability to 

communicate well as an engineer.  My main concern is that most of the lab reports 

evaluated by the GTAs are written by groups of two to three students and the SCD 

reports are written by groups of four to six students.  In most cases, the best writer in the 

SCD group is responsible for compiling and editing the final report so what is really 

being assessed?  Unfortunately, nearly all writing in the former BSME program happened 

in a group setting, so my options were limited.  The new curriculum includes more 

emphasis on individual writing in the ME Practice courses, especially the first two 

courses in the sequence, when students are beginning to develop technical 

communication skills.  These skills are honed in the last ME Practice course through 

team assignments involving more complex thinking and organization, such as white 

papers and project proposals. 

However, with the above caveat in mind, the cumulative evidence demonstrates 

the value of the GTA training program to the students, faculty, and GTAs themselves.  In 

the next chapter, I follow Lauer and Asher’s (1988) model that the final act of an 

empirical study like this assessment is to interpret and reflect (p. 6) and pull together the 
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three assessment components to answer the two research questions posed in Chapter One 

and recommend ways this program could be adapted elsewhere.   
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Chapter 6: Concluding Thoughts and Implications 
In this dissertation, I have described the structure, methods, and results of a 

program to train GTAs to more effectively evaluate student writing in required lab 

courses.  Woven into this narrative are some insights into what I, and other ME-EM 

department faculty, learned during the course of this research and some ways we applied 

that knowledge to the development of a new undergraduate curriculum.  In this chapter I 

will provide concluding summaries for the two research questions presented in Chapter 

One.  I will also discuss some lessons learned during the course of this research, about the 

training program and some aspects of the instructional methods often adopted by large 

enrollment engineering programs.  Finally, I will present some implications for 

WAC/WID program administrators and other educators interested in developing similar 

programs and/or using any of the research methods presented in this dissertation. 

Research Questions Answered 

Recall that I sought to answer two questions during the course of this dissertation 

research.  First, using standpoint theory as a starting point to determine GTA needs, what 

effects do the tools (guidelines and rubrics) and training in formative assessment have on 

GTA performance, as measured by their own feedback during and after the training and 

feedback from students? Second, what effects do the tools and training of the GTAs have 

on the technical writing ability of the undergraduate students once they have completed 

all three lab courses?  Once they reach Senior Capstone Design, do their reports show 

improved attention to audience and context in the engineering analysis sections compared 

to the reports of students who completed the three lab courses with GTAs who had not 

undergone the training and did not have access to the tools we developed?   
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In the preceding chapters, I discussed the three components of assessing the 

training program including feedback from the GTAs themselves, survey responses from 

their students, and a formal assessment that compared Senior Design report sections from 

before the training was instituted to those crafted three years later.  The evidence 

presented demonstrates that the program not only helps GTAs perform more effectively 

as evaluators of student writing, but also improves student writing to some extent.  There 

are, however, some caveats to be made explicit before declaring the program a total 

success and also several implications for institutions interested in replicating this 

program.   

Effects of Lab Report Guidelines/Rubric and Training on GTA Performance 

Regardless of language background, GTAs are open, and often eager, to receive 

training in effectively evaluating student writing as well as other pedagogical methods.  

Furthermore, such training, when combined with faculty mentoring, does help GTAs be 

more effective instructors.  Even when not anticipating a career in the professoriate, their 

statements to me show they recognize the importance of their role as GTAs and 

appreciate efforts to help succeed.  They particularly value training that is directly 

applicable to the types of courses they teach, i.e. labs as opposed to lecture-style courses. 

Faculty mentoring does not have to be labor-intensive.  Simply “checking in” with the 

GTAs once a week can help ensure they understand what is expected of them, in class 

and for evaluation, for the next week and to allow them time to ask questions and raise 

concerns.  The faculty involved with the three labs included in this research found that 

just one to two hours a week is enough time to create a collaborative environment where 
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faculty and GTAs can exchange ideas about improving instruction, lab procedures and 

the equipment used in the lab. 

Similar to the experience that Anson et al describe in their 2012 article on 

assessment, one of the most valuable aspects of this research was that it was a catalyst for 

starting conversations about what faculty actually valued in teaching mechanical 

engineering.  It is not an overstatement or hyperbole for me to argue that this project was 

transformative for me as an instructor/researcher and for the department in terms of how 

faculty view the role of GTAs in their classrooms.  A person can read the literature and 

make hypotheses based on her own unique perspective/situation, but until theory is put 

into practice, one never knows whether the theory will need alteration.  In my case, it was 

not theory that needed rethinking but stereotypes accepted as fact and practices seen as 

standard operating procedure.  When I first broached the idea of training our lab GTAs to 

more effectively evaluate student reports, some faculty were skeptical, to put it mildly.  

They were doubtful of the GTAs’ language ability since the majority spoke English as a 

second language.  Once the relevant department faculty agreed to try such a training 

effort and began preparing the lab report guidelines and rubric that would guide the 

students and GTAs, we started asking deeper questions about the curriculum.  These 

questions included why we were teaching particular topics, how we were using valuable 

lab time and space, and whether there were better alternatives that would help students 

learn more and retain that knowledge for future application.  These discussions led to 

innovations in a new curriculum developed in parallel to this research.  With any 

curricular discussion, though, comes the issue of class size since the ME-EM 

department’s enrollment is growing at both the undergraduate and graduate levels even 
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though the number of teaching faculty and support staff has not kept pace.  Such a 

situation has led to large class sizes, reduced time for advising per student, and heavier 

workloads for GTAs who must balance their classroom duties with research 

responsibilities. Whether efforts put forth to train GTAs and continue innovating 

communication instruction at the current level are sustainable remains to be seen.  

Sustainability requires support beyond the department, which I will discuss shortly. 

Effects of Lab Report Guidelines/Rubric and GTA Training on Student 

Writing 

As noted in Chapter Five, I am more hesitant to declare that student writing has 

indeed improved based on just the one assessment conducted using the university’s 

written communication learning goal rubric.  Recall that in Chapter Two I raised the 

concern that I am not convinced that lab reports are a particularly effective way to 

introduce students to, and instruct them in, the conventions of the mechanical engineering 

discourse community.  They are, however, expedient assignments that walk students 

through the lab experiment and provide an opportunity to practice formatting and using 

scientific language.  That expediency raises some red flags for me as an educator 

Expediency and sustainability: Expediency, at its best, can help faculty effectively 

teach large enrollment courses.  At its worst, though, it can alienate students and/or leave 

them with critical gaps in their knowledge because of institutionally imposed resources 

constraints.  In large enrollment programs such as ours, there is a pattern of lumping 

students together in groups for the sake of economies of scale, which can make it difficult 

to develop assignments and provide instruction to effectively teach communications and 

critical thinking skills.  Current examples include engineering courses such as the ME 
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Practice four-course sequence that have between 80 and 265 students or Senior Design, 

which has a significant communications component, with 120 or more students. Such 

large class sizes necessitate the use of assessment methods that privilege standard 

American English and methods of instruction that take less time away to manage.  One 

example is lectures, which allow little room for cross-cultural communication, the 

development of in-class relationships and understanding, or expression of knowledge 

learned in any manner other than a formulaic exam with one right answer but multiple 

wrong answers.  The university saves money with large, highly-structured classes by 

hiring fewer faculty and using fewer facilities when the class size is large.  Students pay 

the same tuition rate and receive the same MTU engineering degree, which is valued by 

employers24, whether the class size is 25 or 200.  The university enters into this 

arrangement knowing that students, particularly underprepared students with special 

needs for more contact with faculty and advisors, are short-changed in such a system if 

the goal is to teach students how to think rather than what to think (Duderstadt, 2008).  

To be fair, though, MTU also has a first to second-year retention rate of 87 percent (Fast 

Facts, accessed January 21, 2016) compared to the national average of 78.6 percent for 

doctoral-degree-granting public universities, according to ACT.org (College retention 

rates, accessed January 21, 2016). 

Further Implications for WPAs and GTA Development Efforts 

I have emphasized throughout this dissertation that this program is truly 

interdisciplinary because it draws from so many fields and that WID itself is the ultimate 
                                                 

24 Michigan Technological University’s Career Services website boasts, “Our placement rate for 
undergraduates is 96% (employed within their field of study, enlisted in the military, or enrolled in 
graduate school within six months of graduation). http://www.mtu.edu/admissions/outcomes/careers/  

http://www.mtu.edu/admissions/outcomes/careers/
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interdisciplinary project.  The beauty of WID is that it can, and should, draw on diverse 

disciplines to prepare students for the challenges of solving multidisciplinary problems 

they will face as engineers (Duderstadt, 2008).  However, for such an interdisciplinary 

effort to be sustainable, it must receive recognition and support beyond the home 

department.  Without a university-wide communication program (or even one centered in 

a college of engineering), the commitment to including communication in disciplinary 

courses is vulnerable to the extent that, should I leave this position, the entire ME-EM 

Technical Communication Program (TCP) could evaporate.  The position is currently 

funded with “soft money” via the department’s corporate-funded Senior Capstone Design 

program and serves at the pleasure of the department chair.  A change in leadership or 

economic downtown puts the position at risk.25  This training program, and the TCP in 

which it is situated, receives no financial support from the graduate school, the university 

Center for Teaching & Learning26, or the College of Engineering.  It is possible that, with 

the university-wide establishment of learning goals in written and oral communication 

and their assessment, support for this program will be forthcoming.    

Implementing similar programs elsewhere 

With the above cautionary note in mind, this program can be replicated in any 

size undergraduate engineering program that uses disciplinary GTAs to assist with lab or 

other required courses.  In fact, I did not restrict the training to GTAs teaching labs; 

instead I gave other faculty who used GTAs and had some sort of writing component in 

their classes the opportunity to have GTAs attend the training.  From the beginning, all of 
                                                 

25 Of course, I realize this is the case with most academic positions in 2016. 
26 The Center for Teaching and Learning does deliver the GTA service course, ED 5100 College Teaching 
and provides workshops for faculty and GTAs. 
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the GTAs involved with the MEEM 3900 Engineering Design Processes course 

completed the training and contributed their unique perspectives toward improving the 

program.  The EDP course, as it was known in the department, was a precursor to Senior 

Capstone Design and incorporated many of the same rhetorical concepts as students 

completed design reports and presentations. 

WAC/WID program administrators might have a smoother path to implementing 

a similar training program for engineering GTAs if their existing programs already have 

the support of the engineering dean, department chairs, and faculty.  Without their 

support and willingness to engage in conversations about what they value in the teaching 

of disciplinary communication skills, to participate in discussions with the GTAs, and to 

stress the importance of the work of GTAs, the program will have limited success.  

GTAs, like everyone, need to feel their work has value and their opinions matter.  

Additionally, undergraduate students must hear from their faculty that communication 

skills are important and cannot be learned in just one course, e.g. composition. 

I limit this discussion to engineering because engineering programs at doctoral-

degree-granting universities often have a high number of graduate students who speak 

English as a second language and this program was developed with the needs of that 

population most prominently addressed.  Many of these students have little experience 

with lab-style courses and need some extra mentoring in leading such sessions.  They 

also need some models of effective disciplinary writing from which to base their future 

evaluations.  While not everyone agrees with the use of templates and rubrics for 

communication assignments, GTAs need some guidelines to help them know where to 

focus their attention.  Such guidelines also remove the feeling that grammar, punctuation, 
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and formatting take precedence over content development.  Once they have the training 

and tools, though, most of these GTAs will prove to be as effective as their domestic 

counterparts.  

A Few Words Regarding Research Methods 

Standpoint Theory in Higher Education Research 

Standpoint theory has not received much attention in recent years and that is 

unfortunate because it has the potential to revolutionize higher education by putting the 

student first.  The increased focus on assessment of skills that meet employers’ needs has 

the potential to turn an undergraduate degree into a series of courses in disciplinary 

practicalities.  I do not want to diminish the value of developing professional skill sets.  

In fact, many employers I have spoken with tell me they value communication, teaming, 

and critical think skills as much as technical skills.  However, I do believe that we as 

educators would be more effective if we took more time to consider the needs of the 

students sitting in our classrooms when developing curricula.  Project-based learning is 

an outgrowth of such efforts, as is the “flipped” classroom in which lectures are presented 

online and class time is used for problem-solving, group work, and answering questions.  

Such innovations will not work for all students, and that is why it is important to offer a 

plethora of learning tools to help students of diverse backgrounds and abilities succeed.  

Publications geared toward university faculty and administrators are full of 

articles written from their own perspectives, but rarely do we hear from the students 

themselves about what teaching methods work for them, how they would like to interact 

with faculty, what they see as barriers to learning.  I am not advocating that students 

should “run the show.”  However, I chafe at the argument that, because we are “experts 
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in our fields and have earned PhDs, we always know what is best for students who might 

be a generation or two younger than us and come from backgrounds very different from 

our own.  By incorporating standpoint theory methods into our pedagogical toolbox, we 

could be more effective teachers. 

Recommendations for Using Thematic Analysis 

Thematic analysis proved to be a valuable tool in reviewing the survey responses 

in this research.  I found it especially helpful for categorizing the response for large 

enrollment courses.  There are, however, some things to keep in mind when applying this 

method to large data samples.  The first is to be cautious of data overload.  Once the 

analysis began, it quickly became apparent that thorough analysis would require a 

considerable amount of time.  The most time-consuming aspect was reading each 

response and determining to which code or codes the response belonged.  Related to this 

issue is that the researcher must be prepared to rework themes, combining and pulling out 

themes for the most effective analysis.  I found that once a theme was established, it was 

often necessary to break that theme into sub-themes or to create a new theme if there was 

enough differentiation in responses to warrant it.  This is why thematic analysis is an 

inductive process, as Boyatzis describes it, requiring some personal experience and 

“intuition” on the part of the researcher. 

Finally, while being able to interpret and categorize the information is the key to 

success with this method, the researcher must take care to be faithful to the respondent 

and recognize that each of us has biases.  Avoid trying to “read” the respondent’s mind.  

If the person did not say something the way the researcher expected, one cannot try to 

make the data fit a particularly bias. 
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In the end, the best indicator of the value of thematic analysis is that I chose to use 

it again in reviewing the reflective essay assignment incorporated into each of the four 

ME Practice courses in the new curriculum.  Once themes are established, the process of 

analyzing an essay comes down to a search for key words or phrases matching those 

themes.  From the themes, the researcher can then detect patterns, especially if a study 

occurs over a period of time.  At the end of each semester, I prepare a report for faculty, 

discussing these themes and, by reviewing these reports over time, I can see where 

changes have been effective and what still needs additional attention.  This information is 

helping our department more effectively transition to the new curriculum without waiting 

for other assessment tools such as department concepts exams or the ABET accreditation 

process, which takes place every six years. 

Where We Go From Here 

As I matured as a researcher and teacher in technical communication, I grew 

skeptical of, and discontented with, the narrow view of communication held by most 

faculty in the ME-EM Department.  This view was that simply teaching the conventions 

of technical writing would help the students communicate effectively as engineers.  

Teaching the writing conventions of a particular discipline is a key aspect of the 

rhetorical approach in WID, but it is also important for students to learn to question those 

conventions when appropriate.  As I developed the technical communication component 

for the new ME Practice curriculum, I encouraged faculty to deviate from the traditional 

lab report and incorporate assignments that require students to think critically about their 

roles as engineers (Bean, 2011).  I also now require students to reflect on their own 

learning and the ways they will apply what they have learned, a technique familiar to 
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those who work in the field of metacognition.  I would also like to incorporate an 

assignment or two in each ME Practice course in which they can reflect on and 

understand their own power, privilege, and biases (Harding, 1991), especially as issues of 

racial and ethnic diversity grow in prominence on the nation’s college campuses.  Writing 

forces student to reflect on what they have learned and applying their newly acquired 

vocabulary to a written record of their experience, because taking an exam on what have 

heard in lecture or read in a textbook is not enough to engage fully with the material.  

Merleau-Ponty (1989) notes, “Reflection even on a doctrine will be complete only if it 

succeeds in linking up with the doctrine’s history and the extraneous explanations of it, 

and inputting back the causes and meaning of the doctrine in an existential structure” (p. 

xix). 

Changing the Discourse about Student Writing and GTAs 

I indicated in Chapter Two that despite Michigan Tech’s previous illustrious 

history with WAC, my efforts to implement communication instruction into ME-EM 

department courses was really a grassroots approach.  To borrow from the movie “Field 

of Dreams,” if I built a program course by course, lesson by lesson, students would come 

to improve their disciplinary communication skills.  I have noticed that faculty now do 

not hesitate to emphasize the importance of communication skills to their students and 

encourage them to take seriously the instruction they receive on abstract concepts like 

audience analysis and content development, along with practical elements such as word 

choice, slide design, and public speaking.  When it came time to develop the new 
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curriculum, there was never any question that communication instruction would be a 

significant component in several courses. 

So why does the “grassroots approach”27 seem to be working to change the 

discourse about writing in one engineering department so that faculty become open to 

new initiatives such as this program?  Foucault might argue, “it is not a change of content 

(refutation of old errors, recovery of old truths), nor is it a change of theoretical form 

(renewal of paradigm, modification of systematic ensembles)” (1984, p. 54).  Rather it is 

a matter of what is controlling the discourse and allowing for that discourse to evolve in a 

way that is acceptable to the existing order.  In the case in question, it was the 

engineering faculty who came to realize that simply “fixing” the mechanical problems 

that Senior Capstone Design students exhibited in their writing would not address their 

concerns that not enough critical thinking was occurring in the process of creating design 

reports.  Students were trying to apply a formula to their writing, which resulted in 

lifeless, rudimentary, and even convoluted prose.  Once we began to have discussions 

about what constituted effective communication and faculty shared their experiences with 

student writing, conversations about student writing focused less on rules and stereotypes 

and on fully understanding the language of engineering and the perspectives of our 

GTAs.  Thus, students could “write like engineers.” 

 

                                                 

27 Grassroots in the sense that the program was developed in-house as opposed to being imposed from 
outside the department. 
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Appendix A  

Course & Learning Outcomes Relationship to ABET 
Outcomes 

Course Description and 
structure 

MEEM 2500 Integrated Design & 
Manufacturing 
1. Be able to select a suitable 
manufacturing process (or sequence 
of the processes) for a given part 
design. 
2. Be able to do force and power 
calculations for forming and 
machining processes. 
3. Be able to suggest design 
changes that improve 
manufacturability. 
4. Become familiar with the product 
development process. 
5. To understand the capabilities of 
various manufacturing equipment. 
 

An ability to communicate 
descriptively and 
effectively-moderate. 
 
Activities: Students 
complete written weekly 
laboratory reports. 

Focuses on practical 
aspects of design and 
manufacturing. Covers 
fundamentals of 
manufacturing processes 
and includes weekly lab 
providing hands-on 
experiences with 
manufacturing issues that 
influence component 
design. Incorporates 
computer aided 
manufacturing tools. 
 
14 labs 

MEEM 3220 Energy Lab 
1. To gain an understanding of the 
basics of statistics, uncertainty, and 
regression analysis. 
2. To gain insight to the basics of 
measuring the fundamental 
properties. 
3. To learn sensor calibration, data 
acquisition, and data processing. 
4. Hands-on experience with 
industrial hardware and working in 
small groups.  
5. To practice various forms of 
technical communication 

An ability to communicate 
ideas effectively-High 
Importance Activities: 
Emphasis on technical 
communication in the form 
of written reports, data 
plotting, and discussion 
technical memos, and oral 
presentations. 

Introduction to transducers 
and the use of transducers 
to reinforce knowledge in 
the application of the 
principals of 
Thermodynamics, Fluid 
Mechanics, and Heat 
transfer. 
 
11 labs 

MEEM 3000 Mechanical Engineering 
Lab 
Students who successfully complete 
this course will have obtained 
laboratory skills in the measurement 
and analysis of static and dynamic 
phenomenon related to typical 
mechanical engineering topics. They 
will have had a reinforcement of 
concepts presented in Dynamics, 
Mechanics of Material, Thermal 
Sciences, and Dynamic Systems 
through appropriate laboratory 
experiments and/or demonstrations. 
They will have worked in teams that 
produce written reports that present 
the details and results of the 
experiment, as well as conclusions 
drawn for the measured data. 

An ability to communicate 
ideas effectively- High 
importance activities: The 
Students prepare lab 
reports. Each student must 
describe and interpret their 
own results. 

Presents basic laboratory 
skills, including analog and 
digital data acquisition, 
Transducer selection and 
calibration, laboratory 
safety, and application of 
statistical principals to 
experimental data. 
Presents concepts of 
investigating phenomenon 
through observation and 
interpretation of acquired 
data. Reinforces concepts 
in Statics, Strength of 
materials, 
Thermodynamics, Fluid 
mechanics and Dynamics. 
 
3 instructors, 3 GTAs for 3 
topics (Thermal sciences, 
Dynamic systems, and 
solid mechanics). Each 
topic lasts for 3 weeks, with 
the first 3 weeks focusing 
on general lab skills.  
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TITLE PAGE  

The title page must include the name of the course, the title of the experiment, your 
name, the names of the TA and the instructor, and the date. Also, list the names of the 
students in your lab group when you collected the data.  

ABSTRACT 

This is a short (less than 200 words) summary of the experiment and conclusion. It 
should contain three elements: (1) the purpose of the experiment, (2) a description of key 
findings, and (3) major conclusions. Often abstracts can include brief descriptions of the 
methods used or some theoretical background. The abstract is the last section written, 
after the experiment is complete and you have written your analysis and conclusions. 

Sample Abstract: 

An electron trapping apparatus was constructed to emulate the electric and magnetic 
fields found in a Hall-effect thruster in order to investigate cross-field electron mobility. 
Anomalous mobility was previously observed in this device that is orders of magnitude 
higher than classical. The focus of this manuscript is to investigate the effect of neutral 
density on the electron temperature and cross-field mobility in the electron trap. It was 
found that electron temperature decreases with increasing neutral density. When electron 
temperature is taken into account in the calculation of classical mobility, trends are 
observed in this device that resemble classical scaling with neutral density; however, the 
magnitude of the observed mobility is 100 to 1,000 times higher than classically 
predicted. On further investigation of the electron temperature, it is determined that in 
some cases the electron temperature is much higher than would be possible if collisions 
were responsible for transport, as inelastic collisions, which prevail at higher electron 
energies, would cause electron cooling that is not seen here. Furthermore, an 
examination of the probe I-V characteristic reveals that the electron distribution function 
is highly non-Maxwellian in these cases, supporting a collisionless anomalous mobility. 

 

1. BACKGROUND AND OBJECTIVE(S) 
This section details any theoretical or historical background the reader will need to 
understand your data and results, which are presented later in the report. For example, if 
your experiment were to measure the efficiency of a heat exchanger, you would describe 
the fundamental theory of heat exchangers including any equations you will use later in 
the report. If your experiment were to measure the elastic modulus of steel, you would 
explain the concept of elastic modulus and its use.  

Labeling the equation enables you to refer to it in the text of the report. Explain all 
variables in the engineering diagrams and equations! Hand-written equations are not 
acceptable, except in the Appendix (sample of appropriate format of hand calculations is 
attached).  Within the body of the lab report, equations written in standard typeset (like 
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computer code, e.g. y=R1^2*cos(x)) are also not acceptable. You must learn to use a 
proper typesetting tool such as Microsoft Equation Editor. You should number each 
equation in the right margin so you can refer to it later in the text by number. 

 

The format for inserting an equation is as follows: 

 y mx b= +  (0.1) 

 ( )
2

2

dx dxf t M C Kx
d t dt

= + +  (0.2) 

 

Cite references that would help the reader understand the experiment’s theoretical 
foundation. In the first example, you could briefly explain the concept behind heat 
exchangers in a paragraph and then refer the reader to pages in a textbook or lab manual 
that provide more detail.  

The final paragraph of this section should state, in a concise and precise manner, the goal 
of your experiment. Be clear and direct so there is no question about the purpose of the 
experiment and the subsequent report. 

2. APPARATUS 

Describe any hardware or setup used in your experiment. While not required, it is good 
practice to include a block-diagram schematic of all your components showing how they 
are connected. If you are simply reproducing a setup that is explained elsewhere (lab 
manual), you can reference that document instead of reproducing the figure. You do not 
need to fully derive every theory or equation. It is, however, helpful to include 
engineering diagrams and equations to explain data. The one example of an engineering 
diagram is a block diagram, shown in Figure 1. 
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Figure 1: Block diagram of the acquisition and storage of multiple transducer signals 

 

3. EXPERIMENTAL PROCEDURES 

Describe your experimental procedure in chronological order and include any settings, 
gains, voltages, etc. that were used. It is, however, sufficient to cite the lab manual and 
only comment on anything that may be different from the instructions in the lab manual. 
Often the procedure in the lab manual is lacking in some details so be sure to include any 
important details, precautions and warnings and decisions that have been made during the 
experimentation. Remember, the idea here is to document exactly how you performed the 
experiment (validation) and then provide instructions so that anyone can repeat your 
experiment exactly and get similar results.  

4. MEASUREMENT/DATA SUMMARY 

Report your results–which means what you actually and directly measured in this 
experiment–in this section.  Results can be reported in graphical format, as tabular data 
values, etc.  The important thing is to show the raw or calibrated data before you apply 
any analyses.  In the event you have large tables or lots of unprocessed data you can 
include representative data in this section, then provide the remaining data in an appendix 
to ease reading. Think of this section as “reporting the facts.” Your job is to report, 
clearly and without opinion, your measurements. You will make interpretations based on 
these measurements in the next section. 
 
Discribe basic quality checks on your data.  How do you know that the unprocessed data 
are”good?” Identify and describe: 
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• Data quality checks that you did during the experiment and before you left the lab 
• Potential anomalies in the unprocessed data 
• Sources of error in the unprocessed data  

 
As an example: if the goal of your experiment was to measure the heat transfer efficiency 
of a tube-in-tube heat exchanger you would report your inlet temperature, outlet 
temperature, and mass flow rate in this section.  Describe your thought process to ensure 
that your data represent the measurands.  You would not show calculations for the device 
efficiency until the next section. 
 
5. INTERPRETATION AND ANALYSIS  
 
This section should contain a thorough analysis of that data, describing “what happened.” 
This is the most important part of your report. In this section you will use your 
engineering/scientific expertise to interpret the results and analyze their meaning. The 
numbers calculated and any graphs and figures that show the results of those calculations 
(not raw data) are presented here. It may be necessary to separate this into several 
subsections in cases where there is more than one data set obtained during 
experimentation. Not all the intermediate calculations need to be in this section, but 
any calculated values are shown along with the equations from which they were 
calculated. If tabulated data is calculated from the raw measurements, then a complete 
data table should be shown here (see Table 1 as an example) Think of it as having the 
complete table filled out from the lab manual.  
 
A figure number and title must accompany each graph as well as the tables. A figure or 
table should essentially stand alone, that is, one can read and understand it without the 
rest of the report. Thus, each figure must have a caption along with the figure title placed 
under the figure. Each table must be labeled and numbered, with a label placed above the 
table. Additionally, each column and/or row must be labeled. Any graphs should have 
each axis labeled and the appropriate units noted. For MEEM 2500, remember to also 
include the material tested (i.e. Al 6061-O) in the title. You still must also reference the 
figure or table and discuss the figure or table in the text of the report. In fact, it is 
imperative that each figure and table be discussed in the text of the report.  
 
Next, use your engineering/scientific expertise to interpret the results and analyze their 
meaning. Often you will take data from your results and combine them in some way to 
calculate a parameter of interest (e.g. use inlet temperature, outlet temperature, and mass 
flow to calculate heat transfer efficiency). You will then comment on the meaning of 
these analyses and give subjective, yet justified, discussion of their meaning. In this 
section, you might: 

 
• Compare your results to those of another experiment 
• Explain whether or not your results were what you expected 
• Analyze possible experimental error and estimate its impact 
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• Relate your results with the stated objective of your experiment 
 

Example of properly formatted table: 

Table 1: Pressure loss test results for the enhanced (DX) tube 

Enhanced Tube Test #2 
Weir Head 

(inches) 
Volumetric 
Flow Rate 

(GPM) 

Mass Flow 
Rate (slugs/s) 

∆P Average 
(psi) 

DP / Unit 
Length (psi/ft) 

3  3/16 23.38 0.1074 1.5017 0.6436 
2 1/2 12.74 0.0585 0.3960 0.1697 

1  7/32 2.11 0.0097 0.0121 0.0052 
 

 

6. CONCLUSIONS 

The conclusion should state the indisputable outcomes of this experiment and justify that 
all objectives were completed. For example, “the force/deflection diagram exhibited a 
linear behavior consistent with elastic theory.” There should be no new data presented in 
this section. You may, however, make recommendations on improving the experiment in 
the future such as suggestions for changes in procedures or types of instrumentation used. 

REFERENCES 

References point the reader to the sources you used to complete your work. You must cite 
all work that is not your own. For example, you will likely cite the lab manual, relevant 
textbooks, and maybe even a scientific paper. Engineers and scientists typically use a 
numeric style of referencing such as IEEE (see this website or others [Google search] for 
formatting questions:  

- http://www.ieee.org/documents/ieeecitationref.pdf 
- http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf 

References are numbered in order of appearance in the text, beginning with [1], are 
placed within the last punctuation mark of the sentence, and each number corresponds to 
a full citation listed in this section.  Include only references that are referenced by number 
in the text.  Do not include extra references as you would in a bibliography.  An example 
list of references is shown here. 

1. J. P. Holman, Experimental Methods for Engineers, 7th Ed, McGraw-Hill (2001). 
2. J. Doe and R. Hill, Journal of the Electrochemical Society, 137, 1902 (1990). 

http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ieee.org/documents/ieeecitationref.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
http://www.ijssst.info/info/IEEE-Citation-StyleGuide.pdf
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3. F. P. Fehlner, Low Temperature Oxidation: The Role of Vitrous Oxides, p. 23, 
Wiley Interscience, New York (1986). 

4. N. J. DiNardo, in Metallized Plastics 1, K. L. Mittal and J. R. Susko, Editors, p. 
137, Plenum Press, New York (1989). 

 

APPENDIX 

Any information placed in the appendix must be cited in the body of the report. For 
example, in the analysis section, you might say, “All Matlab calculations are located in 
Appendix A.” 

Appendix A should contain all your computer-generated calculations. If there are any 
supplemental EES, Matlab, CFD computations that can accompany your report place 
them in their own Appendices before any hand written calculations and before your data 
sheet. 

Appendix B includes pages of hand calculations, which you should include on nearly all 
labs. Remember, the final values and original equations must be reported in the data 
analysis section. The rest of the calculations should be attached as an appendix. 

Additionally, you should always have at least the data table from the lab manual that you 
completed by hand attached as an appendix. This is proof of the data you collected. 

Do not include: 

• A copy of the lab manual 
• Any other provided instructions 
• Hundreds of data points already represented in plots in the body of the 

report. 
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SOME GENERAL NOTES ON PROPERTIES OF WELL-WRITTEN LAB REPORTS 

Format - All reports should be formatted in Times New Roman 12-point font with 
1”margins all around and contain the page number at the bottom of each page except the 
title page.  

Concise and Precise Language–Concise writing is direct and active, with no “fluff.” 
Fluff writing contains too many words that do nothing to inform the reader of your 
purpose and results. Also, never use phrases such as “due to the fact that,” “first and 
foremost,” or “oftentimes” because they only obscure meaning. Also, avoid adverbs, 
which are parts of speech that modify verbs. They often end in -ly and are unnecessary in 
technical writing. Precise language is never vague. Words or phrases such as “some,” “a 
few,” “several,” “very,” “many” and any phrases that begin with “this” as in “this data” 
have no place in an engineering report. State your results in clear, quantitative language 
or numbers. Also, avoid the use of personal pronouns such as I or we.  

The following sentence is wordy and imprecise. 

The reason the stuff turned to liquid was due to the fact that the temperature went above 
zero degrees Celsius about an hour after we started. 

A more effective sentence is: 

The ice on the plate turned to liquid when the air temperature exceeded 0° C fifty-five 
minutes into the experiment. 

Figures and Tables–All figure and tables must: 

• Have a numbered caption and a meaningful title 
• Be reference in the text by caption number 
• Be placed in the document at the next paragraph break after it is 

referenced in the text (eliminating the need to direct the reader “above” or 
“below”). 

Figures must be clear and legible. The caption, figure number and  meaningful title 
(Figure 1.  Deflection diagram of aluminum beam) should be centered beneath the figure.  
If the figure/labels/traces are unreadable do not blame your computer program, e.g. Excel 
or Word. Find a better program. 

The data plots require that all axes are labeled and include proper units. Also, resist the 
urge to “connect the dots” in your plots with a curve, even though many graphing 
programs try to do this by default. “Dots” in experimental data have a very precise 
meaning: They say, “this is exactly where I made a measurement.” Figure 2 is an 
example of a situation where it would NOT be appropriate to connect the data points. 
The reader is fully aware that you made seven measurements. He/she knows that 
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interpolating between the measurements is risky because it was not measured in the 
experiment. 

Tables must also be clear and legible.  The caption, table number and  meaningful title 
(Table 1: Pressure loss test results for the enhanced (DX) tube) should be centered above 
the table.   

 

Figure 2:  Example of a plot with the experimental data appropriately NOT connected. 

 

There are situations that connecting the data points does become appropriate because it 
would add clarity to the data plot. For example, if there is a large quantity of meticulously 
collected data points that follow a distinct trend, then the data points should be connected. 
Figure 3 is an example of a situation where it would be appropriate to connect the data 
points. If this set of data were plotted with individual dots, the overlapping dots would 
reduce the clarity of subtle changes in the trend.   
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Figure 3:  Example of a plot with the experimental data appropriately connected. 

 

Data–Use proper scientific procedure to determine the correct number of significant 
figures.  Do not simply report 12 decimal places because Matlab printed them out for 
you. 

Writing Style–Quality enginnering documents have clear and concise writing style.  The 
Purdue Online Writing Lab (OWL) is an excellent resource for for developing writing 
skills.  Start with these links to specific respources: 

- Purdue Online Writing Lab (OWL) - http://owl.english.purdue.edu/ 
- Style of Writing - http://writingcenter.unc.edu/handouts/style/ 
- IEEE Editorial Style - http://www.ieee.org/documents/stylemanual.pdf 
- Grammar - http://owl.english.purdue.edu/owl/section/1/5/ 
- Punctuation - http://owl.english.purdue.edu/owl/section/1/6/ 
- Figures - http://owl.english.purdue.edu/owl/resource/560/20/  
- Tables - http://owl.english.purdue.edu/owl/resource/560/19/ 

 

http://owl.english.purdue.edu/
http://writingcenter.unc.edu/handouts/style/
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://www.ieee.org/documents/stylemanual.pdf
http://owl.english.purdue.edu/owl/section/1/6/


 

183 

 

Appendix C 

Exceptional Good Acceptable Poor Unacceptable Points

Title Page
Contains all required 
elements listed in the ME-
EM Lab Report Guidelines

N/A N/A N/A Incomplete 5

Abstract

In addition to "good" 
criteria, the abstract is 
written in clear, concise 
language and accurately 
captures the point of the 
experiment. 

Contains the purpose of the 
experiment, a description of 
key findings, and major 
conclusions.

Key elements are presented 
but language is vague or 
wordy.

Missing one of the three key 
elements as listed in ME-EM 
Lab Report Guidelines or 
exceeds about 200 words. 

Incomplete 5

Background & 
Objectives

In addition to the "good" 
criteria, the section is clear, 
concise, and describes the 
history and theory 
supporting the experimental 
work.

Contains theory and/or 
history behind the 
experiment. All variables 
and schematics are 
explained and labeled 
properly in the text. 
Objectives of the experiment 
are clear.

Brief background 
information is presented 
and objectives are included 
but contain few details that 
engage the reader in the 
experiment.

Incomplete.  Writer uses 
informal or vague language 
to explain background, 
equations, or objectives.

Incomplete 10

Apparatus

Concise explanation of the 
apparatus used in the 
experiment. Includes an 
attractive schematic of the 
equipment involved.

N/A

Describes the apparatus 
used but is not written in 
clear, concise language. 
May not include graphics.

Incomplete.  Writer uses 
informal or vague language 
to explain objectives.

Incomplete 5

Experimental 
Procedures

Contains (or cites) clear 
instructions on how to 
perform the lab experiment. 
Includes key details on any 
aspect that differs from the 
procedure outlined in the 
lab manual.

N/A

Key procedural elements 
are included, but lack 
sufficient detail. Assumes 
reader is familiar with 
apparatus and experiment 
set-up. 

Incomplete. Writer uses 
informal or vague language 
to explain objectives or 
copies procedures from the 
manual without citation or 
further explanation.

Incomplete 5

Measurements/
Data Summary

Sufficient data is presented 
to establish that the results 
are accurate. Includes a 
discussion on data 
accuracy.

N/A
All data are presented but 
lack sufficient detail. [Half 
Credit]

N/A Incomplete 5

Interpretation 
and Analysis 
(Written)

Contains concise, yet 
thorough analysis of those 
results. All data tables and 
figures are easy to read 
and properly labeled.

N/A
All data tables and figures 
are easy to read and 
properly labeled.

Contains incomplete 
analysis. Writer uses 
informal or vague language 
to describe the data. 

Incomplete 5

Interpretation 
and Analysis 
(Deliverables)

Correct with proper units (if 
required) N/A

Reasonably correct results 
with justification, proper 
units, and precision (if 
required). 

N/A Incomplete 30

Conclusion

Provides description of all 
outcomes, justification that 
all objectives were met, and 
any additional information 
requested, e.g. ways to 
improve experiment.

N/A

Provides description of all 
outcomes and justification 
that all objectives were met 
but lacks sufficient detail. 
Contains no new 
information.

Does not provide 
descriptions for all 
outcomes or justification 
that all objectives were met. 
Contains new data that 
should be in the body of the 
report.

Incomplete 15

References

In addition to "acceptable" 
criteria, student 
demonstrates extra effort in 
seeking related references 
beyond the lab materials.

N/A

All ideas that are not your 
own are cited in the text with 
corresponding full citations 
in the reference section, 
using IEEE citation style.

Incomplete or in the wrong 
format (MLA or APA). Incomplete 5

Appendix

All appendices are labeled 
and referred to in the text of 
the report so the reader 
knows the information is in 
the appendix. All hand 
calculations and figures are 
readable.

N/A
Contains information that 
should be in the body of the 
report. [Half Credit]

N/A Incomplete 5

Formatting Complies with lab report 
format guidelines N/A N/A

Exceeds the page limit (8 
pages not counting the title 

and reference pages) 
and/or formatting is 

incorrect.

Incomplete 5

100

ME-EM LAB REPORT RUBRIC
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Appendix D 

MEEM 3220 Energy Lab Student Survey 
Prepared by Nancy Barr, ME-EM Communications Adviser 

 
Purpose: The purpose of this survey is to obtain feedback from you, the students, on the 
addition of a detailed set of guidelines and corresponding rubric to the course and the 
results of a new training program for lab graduate teaching assistants. Please complete 
BOTH PAGES. 
 
Specifically, we want to know the following: 
1. Did the guidelines improve your understanding of the requirements for the lab 

reports? Why or why not? 
 

 
2. Did the rubric improve your understanding of the requirements for the lab reports? 

Why or why not? 
 

 
3. Was the grading consistent with the instructions in the guidelines? If not, please 

describe any inconsistencies. 
 

 
4. Was the grading consistent with the rubric? If not, please describe any 

inconsistencies. 
 

5. Did the GTA’s feedback on the lab reports help you learn, e.g. did you have a better 
understanding of the expectations after reviewing the GTA’s feedback?  
 

 
6. What improvements would you suggest to make the guidelines/rubric more effective?  

 
 

7. What improvements would you suggest to make the GTA feedback more effective?  
 

 
Data Use: The results will be used to evaluate the effectiveness of the guidelines/rubric 
and the GTA training. It might also be used in future publications about the program. We 
have obtained an IRB waiver for the GTA Lab Training Program and related surveys. 
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Appendix E 

Question 1 Did the 
guidelines improve your 
understanding of the 
requirements for the 
lab reports? Why or 
why not?

Question 2 Did the 
rubric improve your 
understanding of the 
requirements for the 
lab reports? Why or 
why not?

Question 3 Was the 
grading consistent with 
the instructions in the 
guidelines? If not, 
please describe any 
inconsistencies?

Question 4 Was the 
grading consistent with 
the rubric? If not, please 
describe any 
inconsistencies.

Question 5 Did the 
GTA’s feedback on the 
lab reports help you 
learn, e.g. did you have 
a better understanding 
of the expectations 
after reviewing the 
GTA’s feedback? 

Question 6  What 
improvements would 
you suggest to make the 
guidelines/rubric more 
effective?

Question 7 What 
improvements would 
you suggest to make the 
GTA feedback more 
effective? 

Theme 1 Ease of Use Theme 1 Yes, but lab 
manual was more 
helpful for actual 

Theme 1 Yes, and 
feedback was helpful

Theme 1 Yes, grading 
was consistent w/ the 
rubric

Theme 1 Yes, but seeing 
TA in person was as, or 
more, effective

Theme 1  More 
detailed, less vague 
explanations

Theme 1 More feedback

Theme 2 Showed 
Structure/format/requir
ements

Theme 2 Yes, as a final 
check before turning it 
in

Theme 2 Yes, but 
feedback was not 
detailed enough

Theme 2 No, not 
consistent

Theme 2 Yes, but first 
report should be graded 
less harshly

Theme 2 More 
consistency between 
guidelines/rubric and 
evaluation

Theme 2 Comment on 
things done well

Theme 3 Not helpful, 
did not use, or unsure

Theme 3 Yes, with 
Guidelines as helpful or 
moreso

Theme 3 No, grading 
was inconsistent from 
week to week

Theme 3 TA just 
skimmed report

Theme 3 No, because 
TA was inconsistent

Theme 3 Improve 
consistency between 
guidelines , rubric, and 
lab manual

Theme 3 Show how to 
fix rather than just mark 
wrong

Theme 4 Knowing what 
TA looking for (what 
would be assessed)

Theme 4 No, not 
detailed enough

Theme 4 Yes, grading 
was fair/consistent

Theme 4 Yes, but 
feedback was not 
helpful

Theme 4 Yes, when it 
was provided

Theme 4 Improve 
consistency between 
GTAs 

Theme 4 More feedback 
on local issues, e.g. 
grammar, sentence 
structure, word choice

Theme 5 Increased 
Efficiency

Theme 5 No, it was 
inaccurate, hard to 
follow

Theme 5 TA answered 
questions about grading 
with good reasons

Theme 5 Yes, and 
feedback was helpful

Theme 5 No, because 
feedback was vague

Theme 5 More lenient 
grading

Theme 5 Feedback 
written on the reports, 
not just the Canvas 
rubric

Theme 6 Not specific 
enough or unclear

Theme 6 Yes, easy to 
understand what 
needed to be covered

Theme 6 No, TA did not  
follow the guidelines

Theme 6 Does not agree 
with the rubric points 
structure

Theme 6 No, because 
amount of feedback was 
inconsistent

Theme 6 Increase 
flexibility in category 
options in rubric

Theme 6 No 
improvement needed

Theme 7 Worked in 
tandem with feedback

Theme 7 Yes, in 
connection with the 
feedback

Theme 7 Too harsh 
grading

Theme 7 Grading policy 
was fair

Theme 7 No, because 
there was no feedback

Theme 7 Allow for 
resubmission

Theme 7 More lab prep 
by the TA so the TA 
understands the lab

Theme 8 TA did not 
follow

Theme 8 Did not use Theme 8 No, too much 
inconsistency between 
GTAs

Theme 8 Harsh grading Theme 8 Yes, to clarify 
TA's expectations

Theme 8 Include a check-
off (quiz) so students 
are forced to read the 
guidelines (grade their 
own work first)

Theme 8 Have Tas take 
their jobs more 
seriously

Theme 9 Easier to use 
than rubric

Theme 9 TA did not 
adhere to rubric

Theme 9 Yes, but 
inconsistent from GTA 
to GTA

Theme 9 No, and 
feedback was not 
helpful

Theme 9 No Theme 9 Include the 
guidelines/rubric in 
each week's lab manual

Theme 9 Let students 
resubmit to earn back 
points and make 
improvements

Theme 10 Not as helpful 
as the rubric or used in 
tandem with rubric

Theme 10 Yes, but TA 
graded too harshly

Theme 10 Did not know 
what the "Guidelines" 
were, did not use, or 
did not understand the 
question

Theme 10 Rubric not 
clear on differences 
between categories or 
categories vague

Theme 10 Liked the 
electronic submission

Theme 10 Include 
formatting 
requirements in the 
guidelines (we did this) 

Theme 10 More lenient 
grading

Theme 11 Too much 
discrepancy between 
Tas

Theme 11  Yes, but 
feedback not helpful

Theme 11 Did not like 
the guidelines (too 
vague, too general, etc.) 

Theme 11 TA listened to 
my questions

Theme 11 Yes, because 
TA's feedback was 
detailed

Theme 11 Include an 
example lab report in 
the guidelines

Theme 11 Be consistent 
with guidelines/rubric

Theme 12 Yes (no 
explanation)

Theme 12 Yes, but 
points spread too wide 
and/or feeback too 

Theme 12 No, and 
feedback was not 
helpful

Theme 12 Each TA 
interpreted rubric 
differently

Theme 12 Feedback was 
insulting

Theme 12 No 
improvements needed

Theme 12 Return grades 
and feedback more 
quickly

Them 13 Yes, but too 
much detail included

Theme 13 No, too much 
inconsistency between 
GTAs

Theme 13 Yes, but too 
much emphasis on 
formatting by GTAs

Theme 13 Student did 
not look at rubric or not 
sure

Theme 13 No, because 
feedback came too late

Theme 13 Have GTAs 
explain how they 
interpret 
guidelines/rubric and 
how to find the rubric 
and feedback

Theme 13 Have GTAs 
supply a sample high-
quality lab report

Theme 14 Yes, but 
would like to see 
sample lab report

Theme 14 Yes, as a 
source of feedback in 
Speedgrader

Theme 14 Yes, but too 
much emphasis on 
formatting

Theme 14 Yes, but 
amount and quality of 
feedback varied from TA 
to TA

Theme 14 Require GTAs 
to give feedback when 
points are deducted

Theme 14 Make it easier 
to locate feedback

Theme 15 Did not seem 
to understand the 
question or referred to 
lab manuals or feedback 
instead of the 

Theme 15 Yes, so I know 
points for each section 
so I know where to 
focus attention

Theme 15 Could not 
find feedback on Canvas

Theme 15 Do not 
change either once 
semester has started

Theme 15 Allow for 
more personal 
interaction between 
GTAs and students

THEMES  FOR EACH QUESTION 
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 Appendix F 

 

 

 

 

This rubric is reprinted from the Michigan Technological University Student 
Learning Goals website.  http://www.mtu.edu/assessment/program/university-
learning-goals/. Originally accessed June 1, 2015.  This material was used in the 
assessment described in Chapter Five of this dissertations. Please see Appendix G 
for letter granting permission to reprint this rubric. 

http://www.mtu.edu/assessment/program/university-learning-goals/
http://www.mtu.edu/assessment/program/university-learning-goals/
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