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Introduction

This paper describes a multiyear plan to integrate a specialized writing course, required of all undergraduate engineers, with the writing component of a senior design course for electrical and computer engineering (ECE) students. Since 1999, the Shackouls Technical Communication Program (TCP) in Mississippi State University’s Bagley College of Engineering has offered an in-house technical writing course to satisfy the college’s junior-level writing requirement. This course is now required of every undergraduate engineering major. Current with national trends1-3, however, the Shackouls TCP also seeks to integrate more substantive writing experiences into the engineering curriculum itself rather than relying solely on one specialized writing course to improve students’ writing abilities. The Shackouls TCP and MSU’s ECE Department have therefore teamed to merge focused writing instruction with applied engineering design. This proposal was motivated in part by extensive feedback from students indicating a strong desire to couple the two writing experiences.

Under the proposed plan, students enrolling in the ECE design courses will also be required to enroll in an ECE-only section of the college’s writing course during the same semester. Instructors for these courses will synthesize their respective content, contributing technical, engineering-related subject matter and designs on the one hand and discipline-specific writing instruction and resources on the other. Using the substantial writing experiences already offered to students in senior design, the plan will provide rigorous instruction and practice in technical writing as part of the students’ capstone design process.

Topics discussed in this paper include the rationale and objectives for synthesizing the two courses, the steps undertaken in administering the spring 2004 pilot section, a plan for assessing this pilot section, and a discussion of future work.

Rationale and Objectives

The rationale for this plan involves uniting two existing, engineering-specific writing experiences that have in the past been only tangentially connected. Although the college’s technical writing course is wholly focused on engineering-based writing in both form and content, gaps still exist between the differing expectations of writing teachers and engineering professors. Such gaps are unavoidable because writing and the process of teaching/evaluating writing are inexact sciences: there are no universally accepted right and wrong answers for how students should write an introduction or how they should organize a lab report or whether they should use the passive voice to avoid first-person pronouns. In practice, therefore, the philosophies espoused in discipline-specific writing courses can easily and innocently differ from those of technical courses. One natural development of this lack of standardization is the desire to house writing/speaking instruction literally inside more specific discourse communities – individual departments within an engineering school, for example, rather than within a school or college of engineering as a whole. The result of such movements is the integration of writing and speaking experiences into a technical curriculum rather than providing such training solely through a separate, non-technical course. 

The MSU College of Engineering began its quest for enhanced writing/speaking training via a specialized course because the requirement for such a course had long been present in the engineering curriculum. However, while this technical writing course has clearly improved both student abilities and the overall curriculum, the college has always planned to use this course more as a means of integration as described above than an end in itself. Merging this technical writing course with ECE’s senior design component is, therefore, simply one more step in the college’s integrative process.

In addition to the well-established objectives of capstone design courses (experience with realistic design problems, developing teamwork skills), this plan’s primary pedagogical objective involves developing students’ technical communication skills at the same time they apply these skills in a realistic ECE setting.

Executing the Spring 2004 Pilot Section

Formal execution of this plan began with restricting one of the seven spring 2004 sections of technical writing to ECE majors only and directing incoming senior design students to enroll in this restricted section (10 students eventually enrolled). Next, the instructors for senior design and technical writing synthesized their course outlines and content by grafting the extant senior design writing assignments onto the technical writing assignment schedule. Figures 1 and 2 below show the original technical writing assignment schedule and the integrated schedule (senior design assignments are in bold in the far-right column). (NOTE: “TW” stands for “technical writing,” “SD” for “senior design.”)

    Figure 1. Original TW Assignment Schedule
  Figure 2. Integrated SD-TW Assignment Schedule

	DATES
	ASSIGNMENTS
	DATES
	ASSIGNMENTS

	January 27 & 29
	Homework #1 (letter)
	January 27 & 29
	Homework #1 (problem statement)

	February 3 & 5
	Paper #1 (report) first draft
	February 3 & 5
	Paper #1 (design constraints) first draft

	February 10 & 12
	Paper #1 final draft
	February 10 & 12
	Paper #1 final draft

	February 17 & 19
	Paper #2 (journal article) first draft
	February 17 & 19
	Paper #2 (journal article) first draft

	February 24 & 26
	Homework #2 (proposal description & briefing)
	February 24 & 26
	Homework #2 (proposal description and briefings based on SD project)

	March 2 & 4
	Paper #2 final draft
	March 2 & 4
	Paper #2 final draft

	March 9-11
	Homework  #3 (document analysis)
	March 9-11
	Homework #3 (document analysis); midterm presentation

	March 23 & 25
	Paper #3 (group proposal) first draft
	March 23 & 25
	Paper #3 (group proposal based on SD project) first draft

	March 30 & April 1
	Group presentations (based on proposal)
	April 6 & 8
	Paper #3 final draft

	April 6 & 8
	Group presentations; paper #3 final draft
	April 13 & 15
	Homework #4 (document revision)

	April 13 & 15
	HOMEWORK #4 (document revision)
	April 20 & 22
	Paper #4 (final SD report, 50-75%complete) first draft

	April 20 & 22
	PAPER #4 (instruction manual) first draft
	April 27 & 29
	Paper #4 final draft

	April 27 & 29
	PAPER #4 final draft
	
	


Figure 2 highlights one of the obvious benefits of this plan for students: the ability to couple both writing experiences and thereby make students’ documents work for both courses (in other words, students will write fewer documents overall). The more important benefit, of course, is the potential for improvements in the quality of senior design documents along with the students’ retention of important technical writing concepts and strategies resulting from the two courses’ integration, the latter improvement resulting directly from applied, curricular writing instruction. One critical element in these improvements will be the document workshops required as part of technical writing. All four major writing assignments (papers) in technical writing include a mandatory first-draft workshop where students read, discuss, and evaluate their colleagues’ drafts (with instructor feedback supplementing student feedback). Although past senior design students have written their design documents through an iterative process (written in stages throughout the semester), none of these documents have been subject to the peer and instructor scrutiny that will be provided by writing workshops under this plan. The small-group interaction of this system will constitute the most significant (and rewarding) change in the administration of ECE senior design.

The next step involved unifying the grading process for written work. Instructors chose to use the TCP’s grading rubrics, which eschew a numbering system for errors in favor of categories defining the characteristics of A papers, the characteristics of B papers, and so forth. Criteria for these categories consist of specific details from the writing assignment in question, ranging from content-related facts like equations and data to more format-driven elements like correct incorporation of figures and overall document design. This rubric method is based on the broader concept of holistic grading recently codified by Pappas and Hendricks4. Figure 3 below shows a sample grading rubric similar to those used for senior design/technical writing documents.

Figure 3. Sample Grading Rubric

	McThune Marble Rubric

D  (Has a chance of working):

· Has the basic facts straight: correct name for product, composite, people, and company

· Has correct relationship between writer, McThunes, Hibbard

· Is clearly structured into correct sections 

· Gives some idea of test procedures and results

· Mentions existence of skin rash

· Does not destroy reader's confidence with numerous grammatical/mechanical errors

C  (Is likely to work, with some difficulties):

· Draws some attention to skin rash as possible problem

· Mentions missing Material Safety Data Sheet (MSDS)

· Makes some recommendation or list of options

· Conveys data and other results in graphic format

· Does most of the following (some for C‑, all for C+)

‑Mentions Kerrit order


‑Provides some detail as evidence of test procedures


‑Provides some detail as to test results

‑Mentions wetting agent as possible culprit

· Has few grammatical/mechanical errors (especially serious ones – see B below)

B  (Is under control of reader, facts, structure, language):

· Reports specifically, strongly, professionally; no ambivalence or abrasiveness

· Exerts proper control over structure: procedures, results, options discussed in appropriate, clearly defined sections

· Mentions skin rash in more detail: points out that rash is previously unheard of, ties rash (without certainty) to possible toxicity of product, points out that proper precautions were taken

· Mentions recommendations in Executive Summary section

· Mentions postponing production with some options in Recommendations section

· Does most of following (some for B‑, all for B+)

‑Provides plenty of detail for procedures and results: specific flaws, processing times, standards


‑Explains that Hibbard ordered tests and gives date


‑Specifies date tests done and completed

‑Mentions that all composite was already mixed

· Has very few mechanical errors, especially serious ones (subject‑verb agreement, sentence fragment, comma splice, misspellings, incomprehensibly mixed constructions, etc.)

A  (Is clear, efficient, convincing, and a pleasure to read):

· Tone, design, and extent of details beyond reproach: no ambiguity, no technical details omitted

· Incorporates graphic(s) correctly

· Conveys severity of rash/possible toxicity, may involve EPA/Rashe executives at some point

· Mentions need for consistent access to MSDS

· Clearly recommends postponing production and gives options contingent upon tests of composite

· Has no more than one grammatical/mechanical error and no serious ones




Assessing the Spring 2004 Pilot Section

The pilot section of senior design/technical writing is ongoing, so the instructors have not yet assessed the plan’s effectiveness. Below, however, are the assessment methods that will be used at the end of spring 2004 and during summer 2004 in preparation for future full implementation:

· Student feedback – informal class discussions, standard university course-evaluation forms, and a questionnaire devised specifically for senior design/technical writing students

· Project advisor feedback – comments from senior design students’ project advisors (ECE professors) concerning the relative improvement of senior design documents

· Instructor impressions – views from the instructors on what worked well and what did not during the pilot semester; will include discussion of the rubric method’s effectiveness as well as a comparison of student grades with earlier semesters’ results (from both senior design and technical writing)

The instructors also anticipate creating a diagnostic instrument (possibly a writing exam) as an additional means of improving student writing within and between semesters.

Future Plans

Depending on the spring 2004 assessment, the college expects to begin officially co-requiring ECE senior design and technical writing for the fall 2004 semester. Also, because this paper is a preliminary description of a plan currently in progress for this academic semester, the authors anticipate writing a follow-up paper that will both qualitatively and quantitatively gauge the plan’s effectiveness after it has been in use for a full academic year.
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