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Abstract
Targeted writing instruction is introduced into a third
year design course in a series of four required courses
in engineering design at the University of Guelph. A
variety of writing resources are gathered and adapted
to the needs of students required to deliver a 40-page
Design Report for a client-based project. The Writ-
ing Kit uses a multi-layered approach, including online
and print resources and composing workshops explain-
ing writing for analytic purposes, and makes rubrics
available for self-evaluation by student writers. Instruc-
tion focuses on the relationship of written documenta-
tion to design work and the importance of outcomes
for evaluating the success of the work as well as for
producing it. The writing kits is available for down-
load from the University of Guelph library repository
http://atrium.lib.uoguelph.ca/

1 Introduction
A pilot project for introducing writing instruction into
the four-course design sequence taken by all engineer-
ing students at the University of Guelph was mounted
in Winter 2010 as part of Engineering and Design
III (ENGG*3100). As the third course in the se-
quence, ENGG*3100 is centered on the completion of
a semester-long open-ended design project by groups of
three to four students.

All of the projects are based on a problem identi-
fied by an external sponsor, who varies from local in-
dustrial firms to international non-government organi-
zations working overseas. The primary learning objec-
tives are to continue to reinforce design skills taught in
the prior courses in the sequence; develop skills in re-
search and the integration and application of knowledge;
and reinforcing principles of engineering communica-

tion, with an emphasis on technical writing.
The initial impetus for integrating writing instruction

comes from the belief of the course instructors that im-
provement of writing skills consistently needed as part
of fully effective Engineering Education. While it is nor-
mal to have dedicated technical writers in large compa-
nies, their main job is to assist engineers in creating the
documentation for a project rather than originating it.
They often don’t even exist in in small to medium firms,
where engineers must take full responsibility for report-
ing on and explaining their work to colleagues, clients,
and users. Similar responsibility often falls on students
while in school, where they are routinely asked to write
reports to document their design or lab. These are usu-
ally short papers of about ten pages, reflecting the nec-
essarily limited focus and nature of the project/lab.

In ENGG 3100, however, we have undertaken to de-
velop structured writing skills that can be used for au-
thoring both long or short documents. Students are re-
quired to submit four documents, two short and two
long. The first is a project proposal which is due in the
second week of the twelve week term. The document
identifies the members of the group and the project the
group plans to work on, providing additional informa-
tion on the method for analysing the problem and gener-
ating a design solution. Information is based on an ini-
tial investigation that includes a brief site visit and some
limited research. This assignment aims at production of
a short document that places the project and the work
required for it in context.

In Week 6, all groups are required to submit the first
of two major project reports, with the second report is
due in Week 12. The page limit of 40 pages, plus appen-
dices, moves students into a realm of expanded research
and writing demands. At the same time, it requires stu-
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dents to increase their efforts to focus and control the
content of the design report that forms a key deliverable
for the project.

The fourth documentation requirement falls in the fi-
nal week of the course. It comprises a two-page, IEEE-
style paper that documents the group design. This pa-
per is reviewed, revised, and then collected as “Proceed-
ings” deposited in the university’s library and also made
available from the on-line repository, Atrium.

To help students meet the documentary requirements
and improve their skills for technical communication in
the specific context of a design project, we developed a
writing kit. This kit includes tools to insure a systematic
approach to expanding skills and producing consistent,
usable documentation. It encourages moving away from
a standard, generalized undergraduate response to writ-
ing assignments to work on developing skills Through a
series of research and writing workshops, supported by
“how to” information and freely available consultation,
students are helped to understand how to approach and
evaluate their writing. Additionally, a marking rubric for
the design reports is provided to students to help them
with peer review of their reports before they deliver them
for instructor evaluation.

The main contributors to this writing kit are the four
authors of this paper. Margaret Hundleby is a pro-
fessional technical writer who has longterm experience
in helping engineers enhance their writing skills, espe-
cially in a design context. Medhat Moussa and Dave
Lubitz have been the instructors of ENGG*3100 for the
last three years and are responsible for the conception
and implementation of the entire kit. Peggy Pritchard
helped to guide students through the demands of in-
depth research and documentation, using the University
of Guelph Library.

2 Writing Kit Design
2.1 Major components

This kit consists of three parts. The first part is a LaTeX
package that includes a report template and a “getting
started” file that point students to sources for a LaTeX
editor and help documents. A popular, free typesetting
program that is commonly used in scientific publication
circles, including this conference proceeding, LaTeX
has the key benefit of an emphasis on uniform formats
and consistent structure for long documents. Students
need only to focus on content not how to set up the doc-
ument. No group member has to worry about the oth-
ers using different fonts or style formats to author their
parts. Built-in cross-referencing to the various parts of
the text makes it easy to re-format and revise. The re-
sults are professional-looking documents with standard
formats and style.

The second part of the kit consists of detailed instruc-
tions on how to organize the technical content from the
project with the objective of composing a comprehen-
sive design report. This part of the kit features explana-
tion of the techniques for defining section content, de-
veloping informative paragraphs, and writing focussed
sentences. The instruction is delivered in two ways: it is
embedded in the LaTeX template as comments, so that
students writing in the file can read them as they work,
without their appearing when the document is printed;
print resources are also provided in the form of charts
and explanatory PowerPoint slides keyed to composing
a specific document.

The third part of the kit consists of the rubrics used
to mark the documents. They served initially as a source
for the support materials, but also are coordinated with
the writing instruction the students received to define
specifically the expectations students are expected to
fulfill. These rubrics are provided to students before
they submit their report to help them evaluate their work.

2.2 Theoretical basis of the kit

The Writing Kit for Engineering Design Reports con-
sists of four sets of materials designed to support the
writing assignments of ENGG*3100—an on-line La-
TeX template, guidelines for managing data and com-
posing specific genre, PowerPoint handouts containing
the information from in-class writing instruction, and
rubrics detailing the elements on which evaluation of the
reports is based. The distinctive quality that character-
izes the kit is careful coordination of the techniques of-
fered in support of the writing tasks with the outcomes
expected from the design work. It consists not just of
advice to “write well”, but of detailed instruction for
writing techniques that foster highly usable design doc-
umentation [1].

The materials in the kit expand on the initial com-
ponents laid out by a LaTeX outline: first they pro-
vide a detailed explanation of what and why they are
included; then they present the techniques needed—the
how—for managing the construction of the text and the
presentation of informative, professional-level reports
[3]. Throughout, the techniques discussed are specif-
ically linked to both the inevitable assessment written
documents receive in the classroom, as well as to the
most likely type of scrutiny they face in industry settings
[2].

2.3 Delivering instructions

The Kit has a three-tier design consisting of composing
guidelines coordinated the template coordinated with
the typesetting template, a series of workshops, and a
targeted rubric for each of the four papers. First, the
guidelines are established by examining the context in
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which the papers are produced. Specific conventions for
the genres used are integrated with the components in
the LaTeX outline, and the expectations laid out in the
rubrics are factored into the catalogue of techniques that
has been laid out. Four aspects needed for effective de-
sign reports —structural components, informative con-
tent management, text development, and visual format-
ting elements—are laid out as a reference chart to be
consulted as composing moves forward. The guide is
arranged in a 4- x -X (6 for proposals/14 for prelim-
inary reports) matrix, emphasizing that the composing
categories are interrelated and apply to the work simul-
taneously, rather than being a sequence of rules. The
guidelines are meant to be made available for students
to use as they are researching the project and creating
their design solutions, as well as when they write up the
work as formal documentation.

The second tier of the kit consists of the presenta-
tion of the guidelines and associated writing advice in a
workshop setting. These presentations are made to the
whole class rather than in a tutorial and are not inter-
active, but they do focus on both the work the students
are presently engaged in and the specific techniques that
apply to the document required at a given stage. The
emphasis in the PowerPoint slides is placed on the two
central, and crucial, techniques for improving design re-
port outcomes: managing the content instead of creating
it, and developing the text in line with disciplinary ex-
pectations for how it forms part of the project.

These composing techniques are presented as part of
the design process, involving organization and analysis
for the first, the “Structuring by Content” part, and ex-
planation and synthesis for the second, the “Developing
Text” part. How and why the techniques in question are
applied in the process is emphasized repeatedly, along
with where it all goes. In addition to the academic ap-
plications developed by the communications instructor
from extensive experience with teaching technical com-
munication, the kit draws on industry examples from her
background as a professional technical writer.

Considerable emphasis is placed on what can be
called “Analytic Writing”, an approach running directly
counter to standard essay process. Our process ad-
vises the writer to ignore the standard advice to build
from sentences into sentences to paragraphs, the tech-
nique that suits an essay meant to stimulate leisurely
reflection rather than to prompt decision-making. In-
stead, we direct the writer to begin by categorizing the
data/information/technical content that has been gath-
ered, and then to employ the following sequence:

• identify the components of the design data as Sec-
tions, using genre conventions as a guideline;

• construct Paragraphs that make relevant assertions
about the subject of any one section, including
physical descriptions, explanation of operation, ev-
idence of applications and implications for just that
aspect; and

• formulate Sentences that are statements supporting
the assertions by describing, explaining, giving ev-
idence, and exploring implications.

Overall, the documentation aims not at creating con-
tent, but at managing engineering design work. The goal
of a session is discussing the implications of the guide-
lines—how they affect the kind of data gathered; the
way they insure that the data is turned into accurate, us-
able information; and when they can (almost) guarantee
development of comprehensible and effective informa-
tion.

The kit’s contents are rounded out by a return to the
question of the assessment the paper inevitably faces.
For the Short Proposal, a Communications Evaluation
Checklist to accompany the one-page grading sheet was
created in discussion with the Teaching Assistants do-
ing the grading. The checklist emphasizes meeting ex-
pectations for layout of the document, organization of
the content, text development, and writing style and me-
chanics.

The terminology used here and later in the full-scale
rubrics is familiar from standard essay practices, but is
applied in a way that moves the student closer to the
precisely targeted terms employed by the rubrics for the
Preliminary and Final Design Reports. For the larger
reports, a detailed section based on the guidelines and
workshop was first added to the technical sections, in-
creasing the scope of the rubric by a third.

For grading the preliminary reports, the rubric was
discussed with the TAs to further clarify the assessment
items; for the final report, the rubric was amended to
place emphasis on the main problems encountered in
the first iteration. An important effect of including the
rubrics as a part of the writing kit, therefore, is to in-
crease the amount and detail of information about the
success, or not, of a report. But most importantly, it
underscores the sometimes forgotten principle that out-
comes are both first and last the measure of achievement
in engineering work.

3 Implementation
The writing kit was delivered as three writing work-
shops, a research-and-reference session, and two LaTeX
tutorials held during regular lecture periods throughout
the semester. Each of the writing workshops was timed
to fall approximately one week before a written deliver-
able was due. The first workshop was held in the second
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lecture period of the semester, and was intended to intro-
duce students the expectations for writing in the course.
It also had the specific goal of preparing them for the
first writing assignment, a four-page project proposal
due during the second week.

Since all deliverables were to be authored using La-
TeX, an application unfamiliar to most students, the
third lecture period was dedicated to a practical tutorial
held in the computer lab rather than a lecture hall. Stu-
dents were introduced to LaTeX and shown a demon-
stration of different processes and features, using the
provided template for their proposal assignment as the
primary example. They were also shown the steps for
installing a software distribution of LaTeX that could be
carried on a USB flash drive or placed on a laptop.

A research and referencing session was held to sup-
port of information research skill development , includ-
ing critically evaluating sources and data. Through the
just-in-time delivery of a customized, 80-minute, inter-
active workshop, students learned strategies for strate-
gically searching the journal literature related to their
projects, as well as for other, relevant resources such
as prior art, standards, statistical information and gov-
ernment documents. For many students, Google is the
first and last tool they use when seeking information.
In this session, lead by the engineering librarian, they
learned to critically evaluate the resources they retrieve
through the web and to take their research further by us-
ing the key engineering databases and powerful search
tools that are available to them through the library’s paid
subscriptions.

Many students use “RefWorks” as their bibliographic
management software of choice. Provided and main-
tained by the University of Guelph Library, this software
works seamlessly with many of the journal databases
and other information research tools. Students quickly
learn how to download their RefWorks citations into La-
TeX’s bibliographic tool, “BibTeX” so they can inte-
grate the citations into their LaTeX documents. They
have additional opportunities to further their knowledge
of RefWorks by attending supplementary workshops on
the software.

A second writing workshop, followed in turn by a
second LaTeX tutorial, occurred in the week before the
40-page midterm report documenting the work of the
group to date was due. A LaTeX template for the report,
including heading examples was provided. A final writ-
ing workshop was held the week before the draft of a
two page summary paper was due.

Workshops were also held for the course teaching
assistants, with a focus on ensuring that the teaching
assistants were familiar with the writing material and
methods presented in class. The primary goal of these

workshops was to ensure that the teaching assistants
were marking the written portion of the course consis-
tently, both with the writing expectations presented in
the course, and with each other. These were timed to be
after the writing workshops but before the due dates of
major deliverables.

Finally, writing-specific support was provided for
students outside of the regular classroom structure. Stu-
dents were encouraged to meet with Dr. Hundleby
specifically to discuss writing of their deliverables and
to review drafts of written material. A strong minority
of groups made use of this support at least once during
semester, and anecdotal feedback was positive: students
felt it improved their deliverables, and ultimately their
mark. The course instructors also noted an increase in
the number of requests to meet with them and review
draft material, compared to previous semesters in which
there had been no explicit emphasis on technical writ-
ing. For several groups, the improvement in written doc-
uments was noticeable, especially when comparing the
final report submissions to draft material or the group’s
midterm report.

4 Evaluation
A small amount of anecdotal evidence suggests that tim-
ing of the workshops and tutorials had both positive
and negative factors associated with them. Student at-
tendance at the writing workshops and LaTeX tutori-
als was consistently higher than attendance for other
course lectures, which were afflicted with a lecture time
of 7:00 pm to 8:20 pm in the evening. Student atten-
dance was consistently reduced at all lectures relative to
prior years, with students commenting that the late tim-
ing of the lecture periods resulted in increased difficulty
in attending regularly. Some students commented that
these tutorials should have come earlier, more than one
week before such a substantial document was due, how-
ever, for the majority of the students the week-before
timing seemed reasonable.

Formal evaluation involved two surveys that are ad-
ministered to ENGG*3100 students at the end of the
semester. One is a generic university survey intended
for global evaluation of courses and instructors that
is of limited usefulness for evaluating specific initia-
tives within a course. Student opinions of the “over-
all” quality of the course and the instructors have re-
mained broadly similar over the last three years. Slight
improvement was noted for the most recent course of-
fering; however, there were too many confounding vari-
ables in the course content and delivery to draw conclu-
sions about specific aspects of the course.

The second survey is an anonymous three-page sur-
vey containing questions that seek feedback on specific
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aspects of the course. Each question consists of a writ-
ten prompt, followed by a multiple–choice component
asking students the degree to which they agree with the
prompt, and adding an area for written comments related
to it. The survey is distributed to students during a series
of final design reviews that are held during the last week
of classes.

The survey has been administered in ENGG*3100 in
2008, 2009 and 2010, with the majority of questions
remaining the same and allowing comparison between
years. The 2010 survey was modified to include re-
quests for feedback on the writing instruction and sup-
port within the course. Response rates always exceeded
80% of students, suggesting the surveys represent a true
sample of student opinions. Of the surveys returned,
more than 90% included responses to all multiple choice
questions and at least some written comments. Al-
though the survey did not specifically ask about the im-
portance of learning and practising engineering writing
skills, many students included written comments noting
the importance of technical writing as an engineering
skill.

The question that asked about the value of the writ-
ing workshops received mixed responses. The variation
in the written comments suggests that students inter-
preted the question several different ways: some opin-
ions were set in the context of Dr. Hundleby’s lecturing
style, some focussed on the value of the workshops only,
and some related to the overall support for writing in
the course. There was general agreement that including
support for writing was important in a course. A number
of students did not like having to use LaTeX citing the
difficulty of learning a new program when they felt an
existing tool such as Word to be sufficient. A few also
noted that LaTeX is rarely used in industry and there-
fore felt it was not a useful skill to spend time learning
because it would not be needed by future employers.

Several students commented that the report format
should be “open to different writing styles” and should
acknowledge there is “more than 1 way to write a good
engineering report.” Students seem to feel that they
should be allowed more creativity in the presentation
of their written work, and it may well be that students
felt that they had to follow a large number of rules and
spend unreasonable amounts of time on report writing.
A telling feature of the typical student relationship to
the writing support offered was that, when a template
for a document is provided, they have difficulty decid-
ing when it is appropriate to modify the template (e.g.
change provided headings) and when it is not (e.g. elim-
inate required elements in the document).

Interestingly, one student commented on “never [hav-
ing] been asked to write a report like this before”—that

is, a full-length formal report with detailed expectations
about presentation of material—and wished for more
“warning” that expectations for writing quality would be
high in the course. The instructors note that the expecta-
tions for deliverables were presented in the course out-
line, and repeated during practically every lecture and
individual meeting with students. The authors believe
that such comments indicate that technical writing is a
skill needing considerable development effort and prac-
tice throughout the curriculum, with further work in the
area during curriculum development paramount. A cur-
riculum that designates one or a few courses as the place
where “writing” is learned while not using or practising
those skills in other courses will not result in graduat-
ing students who have a mastery of written engineering
communication upon graduation.

5 Conclusions
The Writing Kit for Engineering Design Reports draws
on three central concepts to create an effective intro-
duction of targeted writing into an engineering design
course setting. The first is that it contextualizes the
work, grounding it in the expectations of the discipline
of engineering and the requirements of the aspect of
engineering that the design work addresses. The sec-
ond is that the instruction replaces global, all-purpose
advice with the techniques that enable students to pro-
duce the kind of analytic writing demanded by sci-
entific and technical work. The third, and probably
the most important, concept is that of enlisting assess-
ment strategies to furnish a basis for explain the writing
techniques that will assist in a successful, usable out-
come. While nothing will absolutely guarantee success,
the approach outlined here forms a promising begin-
ning for integrating specific writing instruction into en-
gineering work. The writing kits is available for down-
load from the University of Guelph library repository
http://atrium.lib.uoguelph.ca/
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