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Abstract

The Virginia Military Institute (VMI) is committed to graduating students who communicate well.  The most effective way to teach communications skills is within the context of a student’s discipline.  The civil engineering department at VMI has developed a program that introduces communication skills in every semester of the curriculum.  Communication skills are introduced in the first year, practiced in the following two years with the process ending in a research paper and a design report in the capstone design course.  The goal is to graduate engineers who communicate well.

Introduction

“Both engineering educators and practitioners express increasing concern that the engineering graduates of today do not leave colleges and universities with the written and oral communications skills required in the marketplace.” (1987, Groves)  These words were penned in 1987 by one of the authors.  Fifteen years later the concern remains the same.  One of the themes of this 1987 paper was that engineering educators must play an active role in addressing the poor communication skills of their graduates.  The civil engineering (CE) department at Virginia Military Institute (VMI) has developed an innovative program to address this concern.  The program systematically integrates communication training throughout the curriculum.  A designated course in each semester of the CE curriculum includes training in some communication skill, with all skills utilized in the senior capstone design course.  Skills include the writing of business memos and letters, technical oral presentations, technical writing, the proper format of lab reports and the presentation of technical data.  Several other courses in the CE curriculum include communication components as well.  

General Institute Issues

The VMI catalog states, “The essential and mutual purpose of the Institute’s combined educational programs (academic studies, barracks life, the military system and athletics) is to cultivate and develop in each cadet” what are named “educational factors.”  There are seven educational factors listed in the catalog with the third factor being “ability to communicate effectively.”  It is clear that the Institute has as one of its primary goals to graduate cadets who are able to communicate well.  In order to accomplish this goal, the Institute requires that every student take two writing intensive (WI) courses.  At least one writing intensive course must be in the student’s major.

The Institute also demonstrates its commitment to effective written communication skills by stating its expectations in the Catalogue.  In the section entitled, “Policy Statement Regarding Written Work” the Catalogue states, “Every cadet is expected to use the English language clearly, correctly, and thoughtfully.  Any cadet who through carelessness, indifference, or lack of preparation submits substandard written work in any course should expect to receive a reduced grade.  Extremely poor writing may result in a failing grade.  A cadet whose command of English is deemed inadequate may be required by his/her curriculum head to submit additional written work in order to earn a degree from the Virginia Military Institute.” (2002, VMI)

The VMI Writing Center helps students with a full range of activities to improve their writing at any level and in any discipline.  Professional tutors work with students in one-on-one conferences on every aspect of the writing process, from planning a paper to finishing the final draft.  Tutors do not write for the students but help writers think about how to improve their own paper. 

On their web page, the Writing Center lists what they will and will not do for students.  The tutors at the Writing Center will:

· Help writers improve no matter what the writing abilities are to begin with

· Help at any stage of the writing process 

· Read a student’s work in a responsive, non-judgmental manner 

· Help students locate rough spots 

· Refer students to appropriate sources for help on matters we can't solve in the conference 

· Show strategies for better self-editing 

· Help say what the writer has to say, as well as they can 

· Send a brief report to a student’s instructor about the conference 

The Writing Center will not:

· Proofread a paper for spelling and grammatical errors 

· Supply new wording or content for a paper 

· Guarantee better grades 

· Be a last-minute fix-it shop 

The Writing Center’s web page includes links to “Frequently Asked Questions,” the VMI Composition Home Page, Purdue’s Online Writing Lab and others.

A public speaking course is required of every student in the civil engineering program.  The primary aim of the course is to give students the skill and poise required to deliver a coherent, persuasive, and reasonably eloquent public speech.  Students prepare and deliver three speeches during the semester.  A second purpose of the course is to help students become critical, rather than merely passive, listeners.  

CE Communications Sequence

Communication skills are best learned in the context of a student’s discipline.  The CE faculty has developed a plan, as described below, where communication skills are woven into a required CE course in each semester. 

First Semester

In their first semester, civil engineering students are required to take a course introducing the civil engineering profession.   Students are required to utilize a variety of software including word processing, spreadsheet, presentation and email software.  Students are taught how to use a “smart board” for use in oral presentations.  For some assignments, students are required to work in teams.  By the end of the semester, students will have learned how to write a memo, submit it electronically via email, present data with spreadsheet software and make an oral presentation with presentation software.   These skills are used and improved through subsequent courses.

All freshmen are given a hardcopy of the Civil Engineering Technical Communications Guide that is also available on the Department’s homepage.  The guide provides guidance for the content and format of business letters, technical reports and oral presentations and is to be used as reference for any civil engineering communications assignment.    

Second Semester

In the second semester of the program, students take a course where they learn how to present technical data using spreadsheet software. Students learn how to perform a statistical analysis of data and present that data using frequency distributions, bar and pie charts, and XY graphs with regression analysis.  Students learn how to use the local area network as a communications tool since all work must be submitted electronically through the local email system. 

Third Semester

In the third semester of the program students learn how to write business letters and present technical data in the required surveying course.  The instructor uses a business memo to communicate assignments to student teams.  Each team is treated as a small surveying company and is given tasks to complete during lab.  The students collect the necessary data and communicate the results to the instructor using a business memo.  Attached to the memo is the technical data presented in an appropriate way using word processing software, spreadsheet software and graphing software.

Fourth Semester

In the fourth semester, students are asked to read an article from Civil Engineering magazine and write a one-page summary.  Civil Engineering magazine is published by the civil engineering professional society, ASCE.  The magazine includes articles of interest to the civil engineering community written in a way so that the general public could read them as well.  These articles are easily understood by sophomore civil engineering students.

The assignment is structured in this way: The student is to play the role of a junior level engineer in a consulting firm who has been asked by the project engineer to read an article and summarize its most salient points in a one-page paper.  A penalty is assessed if more than one page is used.  The summary is to be attached to a business memo explaining the purpose.  Both the memo and the summary are graded for form, content and grammar.  The purpose of this assignment is to introduce the student to the technical literature and to technical writing.

Fifth Semester

As was stated earlier, every VMI student must take at least two courses identified as writing intensive with at least one in the major.  The Civil Engineering Department at VMI has designed the required environmental engineering course as writing intensive.  Students are required to write a research paper and a lab report.  Students must select a topic from a list provided by the instructor or choose a topic approved by the instructor.  The student must write a research paper that provides an objective analysis of the subject.  Each student must prepare a draft paper for review by another student in the class.  The final paper will include the reviewer's comments and author's revisions.  The paper must be at least 3500 words, including at least four references, tables and/or figures must be discussed adequately in the text and written using third person.  The paper is graded for spelling, grammar, word usage, form (e.g., references cited properly, tables and/or figures labeled correctly, professional presentation, etc.)  and content.

Students must also submit one laboratory report during the semester.  This report is intended to provide an opportunity to improve technical writing skills.  A draft report is submitted and reviewed by a fellow student.  Each student is graded on how well he/she conducts the review.  The student must then revise the report and submit for a final grade.  

Sixth Semester

The CE faculty selected the required laboratory course, Water Resources Laboratory, as an Institute Writing Intensive (WI) course.  This lab follows and carries the prerequisite of the required fluid mechanics course and has the co-requisite of the required hydrology and hydraulics course.  Students experience the important aspects of designing an experiment, collecting data and report writing.  Data are normally collected in groups but each individual must submit a draft report.   The instructor proofreads the draft lab reports and each student then submits a final report.

Seventh Semester

In addition to the customary “capstone course,” VMI CE majors take a one credit required senior seminar course in their final year.  Currently the emphasis is placed on writing, on preparing for the Fundamentals of Engineering examination  (a graduation requirement for all VMI engineering majors), and on professional topics such as graduate school opportunities.

For the research paper component, the course instructor provides guidance on topic selection and reviews the content and format information in the CE Technical Communications Guide.  The Guide also includes a technical paper evaluation form in which 40 percent of grading weight is assigned to writing and format, and 60 percent to content.  The student must submit for grade a business letter describing the topic chosen, an outline, a draft and a final draft.  To achieve desired uniformity of standards, the seminar course instructor assigns the writing/format portion of the grade for all students.  Another CE faculty member, ideally within the specialty area chosen by the student, serves as advisor to the student during the outline, draft and final draft portions of the assignment and assigns the content portion of the grade.

A five-minute oral presentation concludes the communications requirement of the seminar course.  Guidance if offered by the instructor and a scoring form is provided in the communications guide.  Students must use presentation software for this assignment.

Eighth Semester

In the eighth semester, students are required to take a capstone engineering course.  Students work in teams on a variety of engineering projects.  Each team must communicate with the instructor via business memo.  Project reports in both oral and written form are required.  

In the first year, CE students are introduced to written and oral communication skills and to tools that help present technical data in a meaningful way.  These skills are practiced in the next two years with the level of difficulty increasing with time.  In the senior year, CE students use these skills in their “capstone” design course and in the writing of a research paper.

Other CE Writing Opportunities

The VMI CE faculty has agreed to emphasize the development of communication skills in the courses described above; however, these skills are practiced in other CE courses.  These exercises are meant to complement not replace those in the stated communication course sequence.

Eight lab courses are required in the civil engineering curriculum with four of these courses in engineering topics.  Students learn the proper way to communicate technical data through these lab courses.  

In the required reinforced concrete design course, students must read a technical article about concrete from a list of accepted periodicals provided by the instructor and type a summary not to exceed one page.  The student is to approach the project as if their supervisor has asked them to read a technical article and summarize the essential points.  A business memo is to be attached to the summary with explanatory information.   

A short technical paper is required in the required geotechnical engineering course while student design teams are formed in the required transportation engineering course.  All communication with the instructor is through business memos and design reports.

Conclusion

The principle followed by the program presented here is that engineering educators must be involved in developing the communication skills of its students.  This responsibility is far too important to delegate to instructors in communications and/or humanities.  Speaking and writing well are best learned within the context of a student’s discipline.  The goal is to produce civil engineering graduates who communicate well.
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