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Abstract

Many engineers who are well prepared technically for the workplace could enhance their
workplace communication skills to help them get jobs and move up the ladder. The efforts
detailed in this article apply job communicative analysis, a systematic process for identifying the
communication needs of various jobs, to thisend. The goal is the integration of workplace
communication instruction into Senior Design and other undergraduate courses. Persondl
interviews with practicing engineers, supervisors, and CEOs have been conducted to obtain
examples of written or presented materials. A set of criteria of communication excellence has
been identified from the interview data and is being used in teaching workplace communication.
This article includes highlights from a literature review of writing and presenting in engineering,
the results from the job interviews, and an overview of the strategies used in teaching workplace
communication in Senior Design. Concrete examples will be given in the presentation along
with specific steps for replicating the work. The results will be made available for use in other
institutions' undergraduate engineering curricula.

|. Introduction

Communication skills are more important to engineering graduates than ever before,
partly because of the recent Accreditation Board for Engineering and Technology (ABET)
criteria that include written and oral communication. Communication courses have been
included in engineering curriculafor years. However, according to recent research, “graduating
engineers are inadequately equipped to meet” the written and oral communication needs of
today’s technical workplace.” In a 1993 survey of employers, 70 to 80 percent indicated that
communication skills are valuable in new engineers. “Engineers struggle with writing because
they have nothing to emulate...[they have] no concrete examples from companies.”® In 1999, a
survey of managers, training directors, and manufacturing engineers was sponsored by the
Society of Manufacturing Engineers. The survey focused on a variety of competency areas,
including oral and written communication. Two of the results were: 1) the oral and written
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communication skills that recent engineering graduates have are not as high as those needed on
the job; 2) this gap in competency for oral and written skills was among the top 10 most critical.*

For these reasons, in Industrial and Systems Engineering at the Georgia Institute of
Technology (Georgia Tech), students are now learning workplace communication skillsin their
Senior Design courses. Thisis a start; soon students will be learning communication skillsin
their other undergraduate courses aswell. The instruction is based on first-hand information
from practicing industrial engineers. The object of thiswork is to better prepare industrial
engineering graduates for the workplace and to enable them to move up the career ladder more
quickly. The Director of Workplace Communication, with 20 years of experience identifying
communication needs in the workplace, is co-teaching the workplace communication instruction
with other engineering faculty. The communication instruction is integrated with the
engineering content of the course. Additional engineering faculty are providing input.

In this paper, the orientation of this work will be discussed briefly. Highlights will be
given from areview of the literature, published from 1985 to the present, on writing and
presenting in engineering. Then the job communicative anaysis process providing the
foundation for the workplace communication instruction will be described. Input from faculty
teaching Senior Design will be covered, and the results of the work, including criteria of
communication excellence, a prototype web-based system, and instruction including the written
and oral workplace communication skillsidentified in the data, will be presented. Strategies for
teaching workplace communication in Senior Design will be included as well as a description of
future work. More details on the implementation and initial assessment of this instruction will be
provided in the presentation at the conference.

[1. Orientation

According to linguistic research, academia and the workplace represent different
discourse communities. A discourse community includes members who have certain
expectations for interaction within their community. They “write in ways that are useful to the
community and [...] familiar” to the community.® Different discourse communities include
interaction based on essays and reports (such as academic) as compared with contracts, status
reports, proposals, technical reports, and technical specifications (such as the industrial
engineering workplace). A linguistic perspective clarifies two different communities, academia
and the engineering workplace, in which communication takes place.

Job communicative analysis is a systematic process for identifying the communication
needs of various types of jobs. Over the past decade it has been applied to a number of jobs.®
First, background information about the job, such as job descriptions, if available, is collected.
Then personal standardized interviews are conducted in the workplace with job incumbents--in
this case, industrial engineers--and supervisors. Questions asked during the interview will be
discussed below. The data collected will be edited for two purposes. first, to remove any and all
confidential identifiers from the materials and information; and, second, to edit information from
multiple interviewees about a particular type of material, such as technical reports or technical
specifications. The data will be analyzed to identify criteria needed for successful workplace
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communication, and then the results will be reviewed by supervisors and CEOs (chief executive
officers).

Gathering this information from people executing or supervising the engineering tasks
enables the development of instruction with “high functional context”.” Using this process, the
context of the workplace is integrated into the engineering Senior Design course. As a result,
students are much more capable of applying the workplace communication skills, learned in the
classroom, to their jobs.® For this reason, instruction is expected to be discipline-specific, that is,
incorporating communication skills with the industrial engineering content in Senior Design.

[11. Highlights of Publications Regarding Writing and Presenting in Engineering

A literature review of writing and presenting in engineering was conducted. It included a
search of 18 databases and the review of 80 articles and 20 books covering 1985 to the present.
Highlights of the review appear below.

1. The literature provides much evidence that, as mentioned previously, communication
skills are essential to practicing engineers. For example, one survey of 1500 engineers with
three to five years of experience indicated that 64% of the engineers work time “is spent on
some form of communication”.?

2. There exists a gap, however, between communication skills needed in the workplace
and those taught in universities. Curriculain engineering departments focus largely on
technical material, to the exclusion of other skills employers deem necessary, such as
teamwork, and written and oral communication.®

3. Accepted communication practices in universities often differ from those in the
workplace: asurvey of reports written in over 100 engineering departments found that fewer
than 40% of the reports stated the purpose, content, and results at the beginning, as reportsin
the workplace do.™

4. Severa authors have urged the integration of communication instruction with the
regular engineering curriculum. Accepted communication practices are often discipline-
specific,™ meaning that a general communications course would not adequately serve
students' needs. Integration of communication instruction into technical courses can also
provide relevant context to motivate learners.** Some publications provide details about how
communication was successfully integrated with engineering classes.'#*?

5. A few publications break down the essential elements in technical communication for
easy communication to students. Detailed instructions on how to structure a technical report
can be found in Minto,* while Anholt™ gives similar information for technical presentations.
Their main point is that clear thinking is a prerequisite for clear communication of complex
ideas. Other reports listed essential elements of technical reports with the intent of providing
abasis for grading.’® *’
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V. Job Communicative Analysis

As part of thiswork, personal interviews with industrial engineers, supervisors, and
CEOs are being conducted. To date, the industrial engineers and the supervisors represent the
consulting industry, the hardware and software industry, manufacturing, and the beverage
industry. The CEOs have al had industrial engineering degrees and have represented a variety
of workplace settings, including consulting, health care, and manufacturing.

In each interview, examples of written or presented materials were requested. Then the
following topics, relating to each particular material, such as atechnical report, were discussed.

1. The purpose of the communication

2. The audience of the communication (including whether it is technical, non-technical, or
both)

3. Theimportance of writing this material (e.g., technical report) or giving this presentation
to getting the job done

4. The steps used to create the materia (including whether a standard format is used for this
material)

5. Thecriteria used to tell whether the material (e.g., technical report) is well-done

6. The changes requested when areviewer or supervisor give the material back to the
engineer for revisions

7. Whether a newly-hired industrial engineer would write or present this material or report;
if so, the steps they would use, the importance of the material, and the frequency with
which the material is prepared

8. Thetwo or three most important communication skills to getting the interviewee' s job
done

V. Continuous I nput from Senior Design Faculty

Senior Design teaching faculty taking ownership of the communication work is critical to
the success of implementation. Every few months since the work has started, 1SyE faculty who
have taught or are teaching Senior Design are asked to give feedback and discuss the work.
Some of the suggestions made by teaching faculty include:

1. Compile tips and technical tools for organizing a document, and “how-to’'s” for
collaborative writing.

2. Provide opportunities to practice oral communication prior to Senior Design; provide
opportunities for students to present to peers while studying for exams, and utilize study
groups and introduce more teamwork experience before Senior Design.

3. Develop a skeleton for reports for different audiences (reflecting what is important to
report); and distribute templates for organizing and communicating written and oral
information.
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This information has been included in the communication work. Astheinstruction is
implemented this spring, faculty teaching Senior Design will continue to provide advice about
integrating the communication instruction into Senior Design. As implementation goes forward,
Senior Design faculty will continue to be a critical part of the communication instruction team.

In addition to discussions with teaching faculty, meetings have been held with other
communication specialists from across the Georgia Tech campus to get a broader perspective.

V1. Using the Resultsto Design Workplace Communication Instruction for Senior Design

The results of the personal and telephone interviews were used as follows. First, the
collected materials have been categorized as follows: contracts; handwritten materials, such as
logs; letters, including email and hard-copy letters, materials for daily work, such as status
reports; proposals; technical reports; technical specifications; and slides.

For each category of materials, the steps taken to prepare them were edited to contain as
much verbatim material as possible. As an illustration, one interviewee indicated that when
preparing for a presentation, he first identified the members of his audience. Then he
interviewed each one about their questions and what they expected to learn from histalk. He
prepared detailed financials so he could answer al questions that came up about the bottom line,
and then he used PowerPoint to display the information. It isinteresting to note that
interviewing the audience was part of his preparation for his talk.

A set of criteria of communication excellence was identified from the data and organized
into five categories. The categories and an example from each are shown here.

1. Receiving Messages (e.g., summarizes the client’ s perception of the project’s main
issues)

2. Audience Awareness (e.g., describes differences in points of view among audience
members)

3. Communication as Problem Solving (for example, makes mid-course corrections
during a presentation)

4. Constructing Messages (e.g., uses technical and non-technical language appropriate to
the audience)

5. Deélivering Messages (for example, assesses audience reaction and responds to
evidence of lack of understanding, inattentiveness, and dissatisfaction)

The criteria of communication excellence currently include 27 criteria in the five categories.
More are being added as additional interview datais available.

VII. Strategies for Teaching Workplace Communication in Senior Design

Thefirst strategy used to teach workplace communication in Senior Design is abasic in-
classdiscussion of theissues. Included will be a description of where this workplace
communication information came from and how enhancing these skills will help students acquire
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jobs. A variety of exampleswill be reviewed. Studentswill be asked to join in discussion of
how the criteriafor communication excellence apply to their most recent talk and report.

Second, planning sheets for each of the five categories of criteria are being developed to
make it easier for studentsto utilize the criteria. For example, the sheet on receiving messages
will include questions on identification of the audience members, their backgrounds and areas of
interest, their perceptions of the main project issues, and the relevant organizational
characteristics.

The third strategy will be use of the criteria of excellence in communication for self-
assessment and assessment of other teams' presentations. For example, faculty and students will
give feedback regarding constructing a message, including using alevel of detail appropriate to
the audience and purpose, and preparing clear and succinct visuals with a minimum of
distracting background information.

The fourth strategy used to teach workplace communication in Senior Design is the
development of a web-based system. The prototype system includes a database of the best
materials, that is, those that meet the most criteria. As mentioned earlier, all personal and/or
confidential information has already been removed. In addition to the database of materials,
information is displayed that was collected through the interviewing process. Variablesinclude
importance, steps taken to prepare the material, and criteriafor telling whether the material is
well-done. The information is categorized by industry, importance, and other variables.

The system is designed for use in teams in the Senior Design classroom and for usein
teams or as individuals outside the classroom. For example, industrial engineering seniors
interested in entering the consulting industry could view all of the types of materials, and
information about them, collected from industrial engineers and supervisors in consulting.
Examples from the web-based system will be included in the presentation.

The tentative plan for the instruction consists of a two-hour introduction early in the
semester, with the students working on the planning sheets regarding preparation by knowing the
audience. Discussion will include whether various team members had different impressions of
the audience, what those were, and how to focus on these in future presentations. Then the four
different strategies will be used repeatedly throughout the class. The results of the
implementation and initial assessment of these strategies will be discussed in the presentation.

VIII. FutureWork

In the future, the communication instruction will be modified as needed, based on the
assessment, and implemented in other lower level industrial engineering courses.  Additional
interviews will add to the range of workplace information that will be represented in the planning
sheets, the criteria of communication excellence, and the web-based system. Teaching faculty
suggestions will be implemented, and at some point there will be a communication laboratory.
The laboratory activities will include continuation of the workplace research and support of
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students and other constituencies in both oral and written communication. More about future
activities will be discussed in the presentation.
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