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The authors have worked hard to produce an error-free Instructor’s Manual, but in spite of our 
best intentions, we expect that you may find some mistakes we missed. We would appreciate 
hearing from you about mistakes (large or small), broken links, inaccuracies, and any other 
successful teaching methods you might want to contribute so that we might be able to improve 
this manual in the future. Please email us at knisely@bucknell.edu. 

 



1 
© 2015 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part. 

Foreword 

The preparation of engineering communications (written, oral, and visual elements) is in many 
respects a process parallel to engineering design. Often there is no single “right” answer, but 
rather an array of alternatives that ranges from utterly unacceptable to superbly suited to the 
assignment. Engineering communication emerges from the requirements of the presenter or 
organization to document concisely a product, a process, a method, a concept, or a design in a 
manner that takes into account the needs of the audience.  
 
The Instructor’s Manual for a writing or communications course (technical or otherwise) cannot 
be like a Solutions Manual for a Thermodynamics course. Whereas thermodynamics problems 
have right and wrong answers, a high quality communication is hard to define in quantitative 
terms. Humans seem capable of recognizing good writing, but struggle with defining precisely 
what elements distinguish good writing from poor writing. Yes, correct spelling is a requirement. 
Appropriate use of words is essential. Brevity has far greater impact in effective technical 
communication than simply being the source of wit. Good logic flow, organization, and 
appropriate reading level facilitate audience comprehension. Yet none of these components, 
alone or even in combination, necessarily guarantee that the communication will be of high 
quality.  
 
To attempt to illustrate the difficulty of defining quality in technical writing, one of our 
colleagues suggested the following exercise. Try to describe the taste of a fresh fruit – an orange, 
a pineapple, a watermelon or any other fruit – to someone who has never tasted the fruit. Our 
description must translate the information transmitted by multiple senses – taste, smell, touch, 
and sight – into words that allow inexperienced tasters to recognize the taste and distinguish it 
from that of other fruits they have sampled. The new flavor becomes part of the taster’s 
repertoire of experienced flavors, which the person is able to put into context in subsequent 
experiences. Similarly, trying to explain the “flavor” of high quality communication forces an 
inexperienced person to recognize that good writing is substantially greater than the sum of its 
components. 
 
Because high quality writing is so hard to define, rather than providing “answers” to the chapter 
exercises, we provide suggestions, examples of student writing with faculty feedback to students, 
and comments on exercises. Only a few of the exercises (primarily those in Chapter 5 on editing) 
will have traditional “answers” as you would expect to find in a more quantitative course. 

Overview of Chapters 
This book is divided into four parts plus the appendices: 

• Part 1 Introduction to finding, reading, and citing technical resources 
• Part 2 Preparing technical reports 
• Part 3 Other types of professional writing 
• Part 4 Oral presentations and poster preparation 
• Appendices (Microsoft Word, Excel, and PowerPoint) 

 
The individual chapters in Parts 1 and 2 are intended to be covered sequentially. Chapter 1 
addresses the question “Why do engineers need to communicate?” We suggest that 
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communication skills are as important as problem-solving skills in the workplace. We provide 
evidence in the form of published studies and comments from recent graduates that engineers 
prepare a wide range of technical communications, that the time spent on communications 
increases with seniority, and the ability to communicate effectively leads to faster career 
advancement. The end-of-chapter exercises are designed to give students the opportunity to 
collect their own data and prove to themselves that there are immediate and long-term benefits to 
developing their own professional voice while still in college. 
 
In Chapter 2 we introduce discipline-specific search engines and databases that help engineers 
find authoritative and reliable information. We then suggest strategies for searching these 
databases efficiently. Students have the opportunity to apply these strategies to a topic of their 
choice in the exercises. Once the desired information has been found, engineers need to read and 
process that information to acquire knowledge. In Chapter 3 we introduce technical report 
structure and discuss the content of the individual sections. Although the well-defined structure 
makes it possible to find information quickly, technical reports are usually hard to read and 
understand for students and entry-level engineers. We suggest strategies for reading technical 
reports, which include acquiring sufficient background information on the topic from textbooks 
and other secondary sources. The exercises at the end of Chapter 3 give students practice 
identifying the sections of technical documents available on the Internet. Each exercise has 
prompts on document structure, the content of individual sections, the format of the visual 
elements, the citation format, and other components.  
 
After reading and intensively thinking about the information contained in the literature, 
engineers apply their new-found knowledge to a specific problem. They then describe the 
problem solution in their own words, usually in the form of a written or oral communication. 
Because the solution relies heavily on the work of others, citing reputable sources (giving credit) 
is not only the right thing to do, it lends authority to your own work. The process of acquiring 
knowledge discussed in Chapter 3 is thus closely tied to the source of that knowledge in the 
published literature, as discussed in Chapter 2. Because it makes sense to record the information 
about your sources when searching databases, we discuss the two most common reference 
systems in Chapter 2. We introduce the name-year and citation-sequence systems of citing 
references and illustrate how the actual format varies depending on publisher or engineering 
professional society. We explain the difference between information that is considered to be 
common knowledge, and therefore does not need to be referenced, and information that needs to 
be referenced. Through examples in the book and recommendations of online tutorials, we try to 
show students how to avoid plagiarism.  
 
Chapters 4, 5, and 6 provide step-by-step instructions for preparing technical communications. In 
Chapter 4, we use a laboratory report to illustrate the process, because lab reports are one of the 
first types of technical documents engineering students are asked to write. Chapter 5 provides a 
systematic approach to revision. We emphasize the need to write drafts, alternating writing time 
with thinking time, which provides students with time to process what they have already written. 
The time for reflection may then help students come up with ideas on how to improve their 
writing. Small revisions in the course of the writing process make revising the final product less 
arduous. The exercises at the end of Chapters 4 and 5 give students practice in writing and 
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revising lab reports. In addition, some of the Chapter 5 exercises are intended to build awareness 
of different organizational structures, wordy sentences, and easily confused word pairs. 
 
Visual elements (figures and tables) are integral components of technical communications. The 
following topics are relevant to preparing effective visuals and are covered in Chapter 6: 

• Engineering nomenclature (symbols, units, and dimensions) 
• Significant figures and how they are used to express the precision and accuracy of 

measurements honestly  
• Different types of visual elements and when to use them 
• How to format graphs 
• How to connect data points, or not  
• How underlying theory guides the choice of trendlines added to data points 
• Graphs of standard functions 
• Graphical analysis using log-log and semi-log coordinate grids  

 
Many engineering students will use Chapter 6 to review concepts they have learned in their 
engineering classes. The exercises provide students with sample data and are designed to help 
them correct formatting errors in various types of visual elements. Instructors who are not 
technically trained will find this chapter a useful resource when they discuss the preparation of 
graphs. 
 
How instructors choose to use the chapters in Parts 3 and 4 will depend on the objectives, scope, 
and depth of the technical communication course. Chapters 7 through 10 cover a wide range of 
communications that engineers may be asked to write in academia and industry: memos, 
business email, letters, resumes, proposals, progress reports, design specifications, patent 
applications, overview reports, site visits, white papers, and trade journal articles. Chapter 8 
includes a section on the special challenges of writing collaboratively. Chapter 11 on oral 
presentations and Chapter 12 on posters cover forms of communication that rely more on the 
presenter’s delivery than the printed word. Meetings are another venue in which good oral 
presentation skills are important. Chapter 11 includes a section on preparing for and running 
meetings. All of the chapters in Parts 3 and 4 have exercises that give students practice preparing 
these different types of communications. 
 
We expect students to use the appendices on Microsoft Word, Excel, and PowerPoint as a 
reference when they work on certain assignments. Appendix I (Word) provides detailed 
instructions on word processing tasks that are unique to technical communications, such as 
writing equations and inserting Greek letters, mathematical symbols, and sub- and superscripted 
characters. This appendix also contains a wealth of information intended to help engineers 
prepare documents more efficiently. Appendix II (Excel) describes how to use formulas to carry 
out repetitive calculations quickly. Most of this appendix, however, provides step-by-step 
instructions on preparing a variety of graphs (x-y graphs, bar graphs, and pie charts) in the 
appropriate format. Appendix III discusses how to design, prepare, and run an effective oral 
presentation using PowerPoint.  
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Sample Outcomes 

Course Outcomes 
At the end of this course, students will  

• be cognizant of various formats for technical writing including technical reports, business 
letters, memos, resumes, work-related emails, site visit reports, white papers, 
specifications, and patents; 

• be able to write with precision in a concise style appropriate for technical 
communications; 

• understand the peer review process and the importance of revision in technical writing; 

• be able to edit technical text to eliminate wordiness; 

• be cognizant of the hallmarks of appropriate graphics and their applications in technical 
writing; 

• be able to present technical content orally, both as a structured presentation and as a less 
formal poster presentation. 

ABET Student Outcomes Addressed 
The student outcomes for baccalaureate level programs in engineering can be found at the ABET 
website, <http://www.abet.org/accreditation-criteria-policies-documents/>. Among the criteria 
are several that might be addressed, or at least partially addressed, in a technical communication 
course depending on the nature of the writing assignments chosen.  

ABET student outcome (g) requires students have “an ability to communicate effectively.” This 
outcome is one than can be assessed readily at the end of a course in technical writing.  

In addition, if the reading and writing assignments have themes related to other abilities listed in 
the ABET student outcomes, the course may also serve as an assessment opportunity for the 
following: 

(d) an ability to function on multidisciplinary teams 

If the course is a stand-alone technical writing course, group assignments such as review 
reports, oral presentations, and poster preparations lend themselves to multi-disciplinary 
collaboration if the instructor can assign teams with differing majors to collaborate on 
projects that touch on each of the majors in some manner. 

(f) an understanding of professional and ethical responsibility 

Instruction in proper workplace use of electronic communication devices, proper forms of 
email and letters, and development of a “professional voice” can be used as training in 
professional responsibility. In addition, selection of one or more writing assignments 
related to professional and ethical responsibilities can be used to bolster the contribution 
to outcome (f). 

(h) the broad education necessary to understand the impact of engineering solutions in a global, 
economic, environmental, and societal context 

Developing the awareness that “proper” formatting of engineering reports differs from 

http://www.abet.org/accreditation-criteria-policies-documents/
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one country to the next contributes to greater awareness of global engineering practice. 
Many American students are surprised to learn that 8.5 x 11” paper in used almost 
exclusively in the US, while A4 paper is used in most other countries. It may be possible 
to assess outcome (h) when the instructor selects assignments in which students are asked 
to explore topics such as “Differences in design practice in country X, Y, and Z,” “The 
role of economics in engineering decision making,” “Global warming issues,” or other 
similar themes. 

(i) a recognition of the need for, and an ability to engage in life-long learning 

Teaching students   

• how to evaluate the validity of an internet source 

• how to use engineering databases efficiently 

• how to select database search criteria 

• how to quickly assess if a given information source is applicable to their 
assignment 

provides them with tools to be used in life-long learning and promotes the students’ 
abilities to engage in life-long learning. 

(j) a knowledge of contemporary issues 

Again, judicious selection of topics including energy awareness, population growth, clean 
water, and food supply for the world can be used to form a basis for assessment of 
student outcome (j)  

(k) an ability to use the techniques, skills, and modern engineering tools necessary for 
engineering practice 
Students’ ability to properly prepare, access, use, and cite  

• memos 

• letters 

• engineering reports 

• engineering graphics 

• engineering specifications 

• white papers  

• site visit reports 

• patents 
can be defined as contributing to “the techniques, skills, and modern engineering tools 
necessary for engineering practice” should a program choose to do so. 

  



6 
© 2015 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part. 

Classroom Management 
One of the lessons learned through years of teaching is that each instructor must develop a 
teaching style with a variety of presentation methods that suit the personality of the instructor 
and the class. Teaching a required sophomore-level introductory thermodynamics course for 
mechanical engineers, for example, is substantially different from teaching a technical 
communication course to a diverse group of engineering and non-engineering students.  
 
As we discovered in the course of writing our book, we never stop learning. Sharing that piece of 
wisdom with your students on the first day of class not only breaks the ice and permits students 
to discover that faculty are indeed human, but highlights the give-and-take nature of education. 
The lessons we learn from our students help us become better teachers. When we encourage our 
students to evaluate our communications, we foster empathy and help them develop critical 
reading skills. Our students’ constructive criticism in turn helps us to improve our own writing 
and speaking skills. Thus, teaching a communications course may have a very positive impact on 
our career, especially if we embrace the course as a part of our continuing education for 
professional development.  
 
We recommend that students and instructors take advantage of the human and other resources at 
their university’s Writing Center, Communications Department, and multicultural centers. 
Technically-trained instructors should meet with Writing Center staff to discuss the technical 
communication course syllabus and differences between technical writing and writing in the 
humanities. When students in the technical communication course are then referred to the 
Writing Center, the staff will already understand the objectives of the course and can anticipate 
the needs of the students. For instructors with a non-technical background, reviewing the 
concepts presented in Chapter 6 of this book is a good starting point for understanding why using 
visual elements that have the appropriate format are so important in technical communications. 
Discussing these concepts with technically-trained colleagues speeds comprehension and builds 
camaraderie.  
 
Here are some suggestions to consider for your technical communication class, which have 
worked in ours: 

• Add variety to the instruction. Have a routine, but add other in-class activities to promote 
active learning, group dynamics, and reflection. 

• Minimize lecture time, providing just enough information to get students started on the 
assignment. Let students work on the assignment, give them time to struggle a bit, and 
wait a while until they are ready to ask questions. Resolving issues or solving problems 
on their own gives them a greater sense of satisfaction than being handed the answers. A 
flexible approach also reinforces the proposition that there may be more than one right 
solution or approach.  

• Anticipate what the students will ask, and after class compare the actual questions with 
those you anticipated. The questions they ask may well reflect the “story” they heard 
from you. What students hear and what you believe you told them often differ. Gathering 
feedback by comparing your expected questions with the students actual questions may 
help you provide better guidance in subsequent classes. 

• Allow students to work in pairs for some of the assignments. Particularly in the peer 
review process, students with strong writing skills can be paired with the weaker 
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students to provide high quality first-level feedback for the students who most need it. 
Instructors whose native language is not English can also learn from the comments of 
native speakers on these drafts.  

• Expose students to a variety of technical communications that help them see the 
commonalities as well as the differences among them. 

• Use real-life examples of communications that are neither too simplistic nor too difficult 
and that are relevant to the cohort of students taking the class; our students seem to 
especially enjoy commenting on each other’s work. Remind students that as they 
progress in their careers, they will spend more time reviewing the communications of the 
engineers that report to them. 

• Give timely feedback on writing assignments, feedback that provides direction without 
revealing exactly how to achieve the solution.  

  

Assessment Rubrics 
When there are multiple sections of a course with multiple instructors, it is very beneficial for 
instructors to use a common grading rubric in an attempt to standardize expectations for student 
performance. Even in a course with a single section, a grading rubric, when shared with the 
students, can substantially improve the writing of the class as a whole because the students know 
before submitting their writing what details will affect their grade. 
 
In the sample rubric that follows, the technical content is weighted twice as heavily as the 
writing mechanics. Such weighting of content versus writing mechanics might be appropriate 
when the writing instruction is embedded in a technical engineering course, in which both 
technical content and writing are being assessed. In an engineering lab course where the results 
must also be correctly determined, a weighting of 2:1 of content to writing style seems fitting, 
although instructors may choose to vary the ratio from one exercise to the next. The instructor 
might choose to weigh the writing component more heavily if the course is a stand-alone writing 
course.  
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Lab Report Rubric Student Name(s) _____________________________________________ 
Lab Topic _____________________________________________________________________ 
Instructor ________________________________  Date of Assessment ___________________ 
 

Component and content 
Points 
earned 

Points 
available 

Title and Authors 
Title is a concise and accurate description of the content of your paper.  

  
1 

Individual Report: The author is listed first with all lab partners listed 
as co-authors in alphabetical order.  
Group Report: All authors listed in alphabetical order. Authors of 
individual sections clearly identified. All group members contribute to 
writing. 

  
 
1 

Abstract  
Summary of your entire paper in 200-250 words. It includes an 
introduction, brief description of the methods, results, and 
conclusions. It does not contain references to figures or cited sources. 

  
 
2 

Introduction  
Give sufficient background information on topic. Move from general 
overview to specific information. Cite the source of information that is 
not common knowledge. 

  
 
2 

Clearly state the objectives of the experiment.  1 
Apparatus and Procedures  
Provide a clear schematic or sketch of the system setup. 
Explain logically the procedures carried out with/on each piece of 
equipment used. 
Include manufacturer and model for any special equipment used. 
Make special note of any deviations in procedures from those 
provided by the instructor. 

  
 
2 

Results 
Process data to provide correctly calculated and concisely presented 
results. 
Choose and prepare appropriate graphs. 

  
 
3 

Discussion 
Relate the results to the expected trends based on theory or data from 
other sources. 
Explain any statistically unreliable data points. 
Discuss potential error sources and how they might be reduced if the 
experiment were repeated. 

  
3 

Conclusion 
Discuss the results in terms of the objectives. 
Discuss the ‘big picture’ implications of the results. 

  
2 

References  
Correct format for both in-text citations and end references 

  
2 

All citations included and all listed references cited  1 
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Writing skills Points 
earned 

Points 
available 

Layout 
The report is typed double space with 1.25” (or other specified) left 
and right margins and 1” margins top and bottom. 
Font size 12 pt (or as specified) is used.  
Page numbers are included on each page except the first.  
Pages are stapled top left in the correct order. 

 

2 

Report organization 
The report is organized into 8 sections (title page, Abstract, 
Introduction, Apparatus and Procedures, Results, Discussion, 
Conclusions, and References).  
Each section, with the exception of the title page, is clearly labeled 
with a heading on a separate line. 

 
 
2 

Mechanics 
Grammatical and spelling errors are absent or minimal.  
Subjects and verbs agree (especially the word “data”).  
Writing is done in complete sentences; run-on sentences are absent.  
The right words are used in the appropriate context. 

 

2 

Tense and Voice 
Use past tense to state objectives, describe a procedure, and when you 
describe your own results.  
Use present tense only to make generally accepted statements or to 
state the findings of published authors. 
Do not use personal pronouns when the action itself is more important 
than who performed it. Use personal pronouns when they make a 
statement more clear and concise. 

 

2 

Clarity 
Each section of the report is well organized, so that each sentence and 
paragraph follows logically from the previous one. Connecting words 
and repetition are used to improve the flow.  
Wordiness, redundancy, empty phrases, and ambiguity have been 
eliminated. 

 

2 

Total points  30 

Additional comments: 
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Sample Syllabi 

Syllabus for a Two Semester-Hour Course 
The class is assumed to meet twice a week for 14 weeks.  

Week Date Topic Assignments 

1 

Hour 1 
 
Hour 2 
 

Course introduction; Why engineers need to communicate; 
How to become a more effective writer.  
Student reports on their investigations of workplace 
professionalism and communications. In-class discussion: 
What professional qualities are needed to fit into a 
workplace environment? What advice on career 
development using communication is available? What 
does it mean to be a professional?  

1. Find and read three articles with advice 
on professional behavior, professional 
communication, and workplace re-
acculturation 

2. Chapter 1, Exercise 2 

2 

Hour 1  
 
Hour 2 

Finding technical information using databases. Sample 
searches using various search engines.  
Citation formats: name-year system and citation-sequence; 
Introduction to RefWorks to generate reference lists 
(optional).  

3. Find three peer-reviewed journals in your 
discipline, and Information for authors. 
Select one article from each journal and 
prepare a heading and sub-heading outline 
of the paper. Note citation style and 
format. 

4. Complete one exercise (1 to 18) from 
Chapter 2. 

3 

Hour 1 
 
 
Hour 2 

Students submit reports on the commonality of formats of 
three peer-reviewed technical journals; introduction to 
reading strategies  
Report reading exercise –assessing the intended audience 
of selected reports  
Audience – identify all readers, who do you target?  

5. Complete exercise 10 from Chapter 3 
6. Complete one of the exercises (1 to 9) 

from Chapter 3 

4 
Hour 1 
 
Hour 2 

Differences between providing instructions and writing 
procedures.  
Grammar, sentences, paragraphs, connections; ESL issues; 

7. Write explicit procedures explaining how 
a common task was accomplished (using 
past tense) 
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Week Date Topic Assignments 

in-class grammar exercises 8. Read carefully the peer review templates 
(Tables 5.10 and 5.11) 

5 

Hour 1 
Hour 2 

Peer review concepts and methods 
Writing a lab report – audience, format, content; in-class 
writing practice – writing an abstract; writing an 
introduction.  

9. Prepare a lab report based on an exercise 
in a previous course (Chapter 4, exercise 
1). Have it peer reviewed and revise as 
appropriate before submitting. 

6 
Hour 1 
Hour 2 

Editing and revision.  
Engineering graphics, line graphs, bar charts, pie charts 

10. Complete one exercise (1 to 6) from 
Chapter 6. 

7 

Hour 1 
 
 
Hour 2 

Business use of email – protocol; rules for business emails; 
review of sample emails. Memo formats and memo writing 
Resume – what to include, order – chronological/reverse 
chronological? What is a skill-based resume and when is it 
appropriate?  

11. Prepare a memo about a hypothetical 
controversial policy change in your 
organization or institution. 

12. Prepare a resume for a summer internship 
or entry-level job. 

8 

Hour 1 
 
 
Hour 2  

Letter formats; letter of complaint; letter for employment 
 
 
Review of full lab reports 

13. Write (a) a letter of complaint, and (b) a 
letter for employment to accompany your 
resume. 

14.  

9 

Hour 1 
Hour 2  

Proposals and collaborative writing  
Proposal formats  

15. Write a group proposal for a course 
project in short-proposal format.  

16. Prepare a hypothetical progress report on 
your proposal. Use your imagination to 
create fictitious results that seem 
reasonable. Use other sources (journals, 
reviews, and textbooks) to “invent” 
realistic data since there is insufficient 
time to undertake the proposed work. 

10 
Hour 1 
 
Hour 2 

White paper – what is it? How do you write one? In-class 
critique of sample white papers 
Critique of proposal drafts. Introduction to specification 

17. Assess writings claimed to be white 
papers. Do they fit the definition? 

18. Assignment: assess and correct errors in 
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Week Date Topic Assignments 

writing sample design specifications. 

11 

Hour 1 
 
Hour 2 

Design specifications. Patents and intellectual property 
 
Poster preparation; critique of sample posters  

19. Assignment: assess and correct errors in 
sample design specifications. 

20. Prepare a poster on the hypothetical 
results from your progress report on your 
previously proposed project. 

12 
Hour 1 
Hour 2 

Oral presentation of design specifications revisions  
PowerPoint presentation guidelines – DOs and DON’Ts; 
Critique of sample PowerPoint slides.  

 

13 
Hour 1 
Hour 2 

Poster presentation (maximum of 3 minutes per person);  
Poster presentation (maximum of 3 minutes per person) 

21. Prepare an individual poster presentation 
of a published article as if you were the 
author 

14 
Hour 1 
Hour 2 

Group presentations and peer assessment of presentations 
Group presentations and peer assessment of presentations 

22. Select a published paper and prepare an 
oral group presentation of the work in the 
paper as if you were the author. 
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Syllabus for a Four Semester-Hour Course 
The class is assumed to meet four times a week for 14 weeks. This syllabus is similar to the two-hour course syllabus, but covers 
topics at a more leisurely pace with more time for feedback and revision. Many of the same assignments, listed above, can also be 
used in a four semester-hour course, with additional in-class exercises. 

Week Date Topic 

1 

Hour 1 
 
 
Hour 2 
Hour 3 
Hour 4 

Course introduction; Why engineers need to communicate? What type of writing do engineers undertake? 
How much time during the workday does an engineer work on communications? 
ASME Vision 2030 and similar surveys 
How to become a more effective writer  
Student reports on their investigations of workplace professionalism and communications.  
In-class discussion: What professional qualities are needed to fit into a workplace environment? What 
advice is available on career development using communication? What does it mean to be a professional? 

2 

Hour 1  
 
Hour 2 
 
Hour 3 
Hour 4 

Finding technical information using databases; sample searches in various databases.  
Appropriate use of Google and Scirus search engines. Appropriate use of Wikipedia.  
Citation formats: name-year system and citation-sequence; APA, Chicago (name-year), ASME, IEEE, 
AIChE, ASCE, and ACM formats 
Intro to RefWorks to generate reference lists (optional) 
Comparative analysis and practice with identifying APA, ASME, AIChE, ASCE, ACM, and IEEE 
references. 

3 

Hour 1 
 
Hour 2 
Hour 3 
 
Hour 4 

Students submit reports on the commonality of formats of three peer-reviewed technical journals; 
introduction to reading strategies 
In-class reading exercises of selected journal articles 
Report reading exercise – assessing the intended audience of selected reports. Audience – identify all 
readers; who do you target? 
In-class writing exercise – writing a similarly themed article for two different audiences: one article is an 
introduction to the topic for 8th grade students and the other a summary review of the same topic for college 
engineering students 

4 

Hour 1 
Hour 2 
Hour 3 
Hour 4 

Differences between providing instructions and writing procedures.  
In-class exercises on writing and revising procedures  
Sentences and paragraphs; coherence and connecting words and phrases 
Grammar, ESL issues; in-class grammar exercises   
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Week Date Topic 

5 

Hour 1 
Hour 2 
Hour 3 
Hour 4 

Peer review concepts and methods 
In-class peer review exercises using procedures assignment  
Writing a lab report – audience, format, content; time table for a report 
In-class writing practice – writing an abstract; writing an introduction.  

6 

Hour 1 
Hour 2 
Hour 3 
Hour 4 

Engineering reports – Differences and commonalities  
Format and writing strategy 
Editing and revision  
In-class editing and revision exercises 

7 

Hour 1 
 
Hour 2 
Hour 3 
 
Hour 4 

Business use of email; company has right to monitor; rules for business emails; critique of sample emails 
Memo format; progress report memos 
In-class exercises – editing and revising memos 
Resume – what to include, order – chronological/reverse chronological? What is a skill-based resume and 
when it is appropriate?  
In-class writing – editing and converting a chronological resume to a skills based resume 

8 

Hour 1 
Hour 2  
Hour 3 
Hour 4 

Differences between CV and resume; critiquing sample resumes 
Letter formats; letter of reference; letter of complaint; cover letter for employment 
Review of submitted full lab reports, common errors and omissions, suggested revisions 
Preparing a literature review 

9 

Hour 1 
Hour 2  
Hour 3 
Hour 4 

Critiquing sample literature reviews 
Site visit reports 
Proposals and collaborative writing 
Proposal formats 

10 

Hour 1 
Hour 2 
Hour 3 
Hour 4 

White paper – what is it? How do you write one? In-class critique of sample white papers. 
Patents and intellectual property 
Critique of proposal drafts  
Introduction to specification writing; software specifications. Word usage in specifications. 

11 
Hour 1 
Hour 2 
Hour 3 

Design specifications; construction specifications 
Manufacturing specifications; procurement specifications 
Poster preparation; Critique of sample posters.  
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Week Date Topic 

Hour 4 Running a meeting 

12 

Hour 1 
Hour 2 
Hour 3 
Hour 4 

Students run mock meetings (3 meetings each 15 minutes long) 
Student oral presentations of design specifications revisions  
PowerPoint presentation guidelines – DOs and DON’Ts  
Critique of sample PowerPoint slides 

13 

Hour 1 
Hour 2 
Hour 3 
Hour 4 

Poster presentation (max of 3 minutes per person) with critique 
Poster presentation (max of 3 minutes per person) with critique 
Poster presentation (max of 3 minutes per person) with critique 
Review of presentation guidelines 

14 

Hour 1 
Hour 2 
Hour 3 
Hour 4 

Group presentations and peer assessment of presentations with critique 
Group presentations and peer assessment of presentations with critique 
Group presentations and peer assessment of presentations with critique 
Review of main points for the semester 
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Chapter Exercises 

As mentioned previously, this manual provides suggestions and comments on the exercises 
rather than specific solutions. Only a few of the exercises in Chapter 5 will have traditional 
“answers” as you would expect to find in a more quantitative course. 

Chapter 1 – Commentary and suggestions on 
exercises  
Chapter 1 is about developing professional habits and the 
student’s professional voice. Exploring the expectations of 
the workforce cannot start too early in an engineer’s college 
career. Assignment 1 is an attempt to guide the students to 
find other sources of input on the expectations for a 
professional engineer. The sidebar to the right highlights 
issues related to the lack of  professional behavior during 
interviews and the first year of employment. 
 
Comment: on assignment 1 that follows the syllabus for 
two semester-hour course 
 
Assignment 1:  Find and read three articles with advice on 

professional behavior, professional 
communication, and workplace re-
acculturation. 

 
Students may find a variety of references. A few selected 

sources are provided below for faculty review: 
 

ASME Vision 2030 has been cited in many forms: 
 See Chapter 1 references, also 
 
Danielson, S. Kirkpatrick, A. Ervin, E. 2011. ASME 
Vision 2030: Helping to Inform Mechanical Engineering 
Education, Session T1J, 41st ASEE/IEEE Frontiers in 
Education Conference, Rapid City, SD, pp. T1J-1 to T1J-
6. < http://fie-conference.org/fie2011/papers/1589.pdf> 
 
Kirkpatrick, A. 2013. Designing the Future of 
Mechanical Engineering Education, ASEE College 
Industry Education Conference, Phoenix, Arizona, 
February 6-8, 2013. Accessed 4 Aug 2013 at 
<http://www.indiana.edu/~ciec/Proceedings_2013/CEED
/CEED512_Kirkpatrick.pdf> 

 

The Disappearance of 
Professional Behavior 
Many of today’s Millennials 
apparently lack awareness of 
business etiquette, according to 
a published report in USA Today 
[1] and summarized in The Week 
[2] news magazine. Much of the 
behavior exhibited on campus—
taking calls during meetings, 
texting in the middle of a 
conversation, using slang 
expressions in formal settings, 
and dressing inappropriately—
also appears during formal 
interviews. According to one 
account, a student brought her 
cat with her to an interview and 
amused herself with the cat 
during the entire interview. The 
interviewer was left wondering 
how the student could possibly 
think that her behavior was in 
anyway acceptable. Equally 
disturbing is the statistic that 
20% of recent graduates display 
unprofessional behavior during 
the interview process. In a recent 
survey of Human Resources 
personnel, about half of the 
professionals interviewed felt that 
most recent hires do not exhibit 
professional behavior during their 
first year of employment. 
 
[1] USA Today available at 
http://usatoday30.usatoday.com/
MONEY/usaedition/2013-04-30-
Managers-to-Millennials-Polish-
interview-skills_ST_U.htm 
[2] The Week news magazine 
from May 10, 2013, p. 32. 

http://fie-conference.org/fie2011/papers/1589.pdf
http://usatoday30.usatoday.com/MONEY/usaedition/2013-04-30-Managers-to-Millennials-Polish-interview-skills_ST_U.htm
http://usatoday30.usatoday.com/MONEY/usaedition/2013-04-30-Managers-to-Millennials-Polish-interview-skills_ST_U.htm
http://usatoday30.usatoday.com/MONEY/usaedition/2013-04-30-Managers-to-Millennials-Polish-interview-skills_ST_U.htm
http://usatoday30.usatoday.com/MONEY/usaedition/2013-04-30-Managers-to-Millennials-Polish-interview-skills_ST_U.htm
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Colwell, B. 2008. How to Succeed in Engineering by Trying Really, Really Hard! Accessed 4 
Aug 2013 at 
<http://people.cs.clemson.edu/~mark/330/colwell/How%20To%20Be%20A%20Successful%
20Engineer.pdf> 
 
Dowden, S. 2012. How To Succeed In The Entry Level Engineering Job Market. UC 
Riverside, Department of Electrical Engineering. Accessed 4 Aug 2013 at  
<http://www.ee.ucr.edu/news-events/article.php?EID=40> 

 
Goleman, D. 2013. The Emotional Intelligence Skills Employers Want Now.  
Accessed 4 Aug 2013 at <http://www.linkedin.com/today/post/article 
/20130707212115-117825785-the-emotional-intelligence-skills-employers-want-now> 
 
Gordon, B.M. 1984. What is an Engineer? Invited Keynote Presentation at the 
European Society for Engineering Annual Conference, 1984. University of Erlangen-
Nurnberg. Accessed 4 Aug 2013 at <

 

 

>  
 
Katz, S.M. 1993. The Entry-Level Engineer: Problems in Transition from Student to 
Professional. Journal of Engineering Education, Volume 82, Issue 3, pages 171–174, 
published online in 2013 as DOI: 10.1002/j.2168-9830.1993.tb00097.x 
 
Mitler, L. 2012. Entry level jobs are no longer entry level. Accessed 4 Aug 2013 at 
<http://blog.simplyhired.com/2012/08/entry-level-jobs-are-no-longer-entry-level.html> 
 
Nazar, J. 2013. 20 Things 20 Year-Olds Don’t Get. Accessed 4 Aug 2013 at 
<http://www.forbes.com/sites/jasonnazar/2013/07/23/20-things-20-year-olds-dont-get/> 
 
Subramanian, K. and Rangan, U.S. 2013. Thriving in the 21st Century Economy: 
Transformational Skills for Technical Professionals. ASME Press. ISBN 0791860167 

Book Description (from Amazon.com) "This book is very timely for understanding the 
link between education and employment in a binary economy. The authors provide a 
lucid framework for technical professionals to become T-shaped systems thinkers, who 
can get in-depth as well as work on a wider bandwidth, as required" --Dr. James C. 
Spohrer, Director, IBM University Programs World-Wide (IBM UP) Innovation 
Champion, IBM Almaden Research Center, San Jose, CA, USA  
"A practical road map for both professionals and policymakers committed to developing 
a critical skills infrastructure for the 21st Century." --Dr. Leonard Schlesinger, President, 
Babson College, Wellesley, MA, USA 
"This powerful book has two interwoven parts. The first part tells us the story of what has 
happened to STEM work in the U.S. economy over the past few decades of relentless 
globalization and digitization of information. Refreshingly the authors stop short of 
making a prediction. Instead, they turn their attention to what can be done to energize and 
transform the work of STEM professionals to benefit the global economy as well as their 
own jobs and careers. The book is also full of insights for public policy officials, higher 
education leaders, and corporate training heads. It is a must read for senior managers of 
STEM companies and organizations." --Prof. V. Kasturi Rangan, Malcolm P. McNair 
Professor of Marketing, Harvard Business School, Cambridge, MA, USA  

http://www.ee.ucr.edu/news-events/article.php?EID=40
http://www.linkedin.com/today/post/article%20/20130707212115-117825785-the-emotional-intelligence-skills-employers-want-now
http://www.linkedin.com/today/post/article%20/20130707212115-117825785-the-emotional-intelligence-skills-employers-want-now
http://blog.simplyhired.com/2012/08/entry-level-jobs-are-no-longer-entry-level.html
http://www.forbes.com/sites/jasonnazar/2013/07/23/20-things-20-year-olds-dont-get/
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"This is an innovative and motivational book for STEM professionals participating in 
today's global knowledge economy. It urges them to establish a personal strategic plan 
and to develop transformational skills as well as academic knowledge and industry-
specific skills. To be rewarded in today's marketplace the authors point out that STEM 
professional must be nimble, entrepreneurial and innovative, be a source of new 
solutions, but also take personal responsibility for continually developing those skills 
throughout their career." --Prof. A. Galip Ulsoy, C.D. Mote Jr. Distinguished University 
Professor of Mechanical Engineering and the W.C. Ford Professor of Manufacturing, 
University of Michigan, Ann Arbor, MI, USA 
In this book, the authors advise an alternative approach to career development for 
science, technology, engineering, and mathematics (STEM) professionals. The authors 
believe that self-help is the best help and hence technical professionals should take 
ownership of their future in a strategic way -- just as businesses and corporations have to 
rely on a strategic approach for long-term survival and success. The authors incorporate 
concepts of systems thinking, as well as global knowledge, to develop strategic solutions 
to identified industry needs. 

Possible Solutions to Exercises 
1. Answers to this exercise will strongly depend on the individuals interviewed. The 

range of professional communication activities will be undoubtedly of the same 
scope as shown in Figure 1.3. 

2. (Assignment 2) If students struggle finding local job listings, encourage them to 
consider online listing such as 

<http://www.monster.com/> 
<http://jobs.sciencecareers.org> 
<http://www.engineering.com/Jobs/tabid/5120/Default.aspx>  
<http://www.careerbuilder.com/Jobs/Category/Engineering/>  
 

3. Steven King’s advice is to be a voracious reader in order to become a good fiction 
writer. The same can be said about reading technical work to improve technical 
writing skills. 

 
4. As an “ice breaker,” ask students to imagine (1) What does the message say? (2) 

What is the writer trying to accomplish by sending the message? (3) What style 
would the writer use if he/she did not know who would read the message? (4) 
Give examples on how the writing style would change if the writer knew who 
would read the message. 

First encourage students to be creative; tell them that the message does not 
have to be about engineering communication. After students have shared their 
answers, ask them to think of an engineering topic they are interested in and then 
to answer the questions again. The goal of this exercise is to get students to 
discover for themselves that audience, objectives, and writing style are all 
important for communicating with maximal impact. 

http://jobs.sciencecareers.org/
http://www.engineering.com/Jobs/tabid/5120/Default.aspx
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Alternatively, give students 10 min to write their own message and 
exchange their message with a partner, who would then try to guess the writer’s 
motivation from the content and the target audience from the style. 

We chose the message in the bottle theme for this book for several 
reasons: 
• A message that fits into a bottle must be precise and concise, which are characteristics 

of effective technical communications.  
• Writers who do not know their audience are at a decided disadvantage. The writer of 

the message in the bottle, for example, must write the message in general terms so 
that anyone finding the message can correctly understand and interpret it. On the 
other hand, if the writer knew who would find the message, he or she could adjust the 
content and style according to the expectations of the target audience, producing a 
message with much greater impact.  

• What might be the genre of the message? The possibilities are nearly endless. 
Similarly, engineers must be prepared to tackle a wide variety of technical 
communications in their career. 

• What motivated the writer to write the message in the bottle? We can speculate that 
there had to have been a very specific reason. In general terms, however, we suggest 
that to get what you want in life, you have to be able to communicate your needs to 
others. Good communication is one of the most important skills to develop for a 
successful career in engineering. 
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Chapter 2 – Commentary and suggestions on exercises 
Assignment 3:  Find three peer-reviewed journals in your discipline, and read the Instructions 

for authors in each journal. Select one article from each journal and prepare a 
heading and sub-heading outline of the paper. Note citation style and format. 

Comment:  Depending upon the discipline, the journal section headings may differ from those 
presented in Chapter 2. This seems to be especially true of certain journals in the 
computer science area, which focus on software development. Usually with this 
exercise, we find that more than 85% of the journals investigated by the students 
have section headings very similar to the traditional section headings presented in 
Chapter 2.  

 
Assignment 4:  Complete one exercise (1 to 18) from Chapter 2.  

Possible Solutions to Exercises  
In the text below, sample database search criteria are listed with the resulting number of hits. As 
with all database searches, the search criteria can be progressively refined. The number of hits 
should give the instructor some sense of the difficulty students might encounter when trying to 
answer the exercise prompt. 
 
1.  Anthropogenic global warming has been widely reported and widely discussed in technical 

journals, engineering trade journals, popular science magazines, and in daily newspapers. 
There is no definitive proof, but many studies suggest that there may be anthropogenic 
contributions to the currently increasing global temperature. Students should have no 
difficulty finding sources on “anthropogenic global warming.” On 4 Aug 2013, using the 
search string “anthropogenic global warming” 

  Web of Knowledge found 133 hits   
  Engineering Village found 3185 hits  
  Google Scholar found 3780 hits  
  Scirus found 7174 hits  
 
2. Bench-top experiments for the determination of the acceleration of gravity are easily found. 
 On 4 Aug 2013, using the search string "acceleration of gravity” 
  Web of Knowledge found 483 hits  
  Engineering Village found 6,773 hits 
  Google Scholar found 71,100 hits  
  Scirus found 33,292 hits  
 Not all hits will be relevant and the search criteria must be made more restrictive to find the 

desired information. 
 
3. “Carbon capture technologies” have been discussed although no one has yet to find an 

economically and technologically viable process for doing so. On 4 Aug 2013, using the 
search string "carbon capture technologies” 

  Web of Knowledge found 42 hits  
  Engineering Village found 7,691 hits 
  Google Scholar found 1,210 hits  
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  Scirus found 4,021 hits 
 
4. “Heat removal technologies for cooling microelectronics” range from immersing the chip in 

cryogenic liquids to water-filled heat exchangers. On 4 Aug 2013, using the search string 
"cooling electronic devices"  

Web of Knowledge found 196 hits  
 Engineering Village found 8,088 hits 
 Google Scholar found 821 hits  
 Scirus found 805 hits 
 

5. Agricultural and aquacultural regenerative heating has been implemented in multiple 
locations. Searching for specific articles is complex because with general terms such as either 
“waste heat uses” or “aquaculture” too many hits are returned. More restrictive criteria miss 
many potentially applicable sources. On 4 Aug 2013, using two different search criteria (a) 
"waste heat" and "agriculture" and (b) “waste heat” and "aquaculture"  

Web of Knowledge found 98 hits for (a) and 11 hits for (b) 
 Engineering Village found 1.873 hits for (a) and 69 hits for (b) 
 Google Scholar found 11,700 hits for (a) and 1,800 for (b) 
 Scirus found 15,273 hits for (a) and 2,145 hits for (b) 
 

6. Siting a wind farm requires consideration of wind statistics, but also many other factors 
including proximity to markets, accessibility to the site, noise regulations, and initial 
installation costs. On 4 Aug 2013, using the search string "siting wind farms"  

Web of Knowledge found 33 hits  
 Engineering Village found 1,505 hits 
 Google Scholar found 184 hits  
 Scirus found 426 hits 
 

7. Nanoparticle risks and safety procedures are issues that have received considerable attention 
in recent years. On 4 Aug 2013, using the search string "nanoparticle safety"  

Web of Knowledge found 8 hits  
 Engineering Village found 1,391 hits 
 Google Scholar found 258 hits  

Scirus found 1,466 hits 

 

8. Home theater design is critical to obtaining audio effects that emulate commercial theaters. 
On 4 Aug 2013, using the search string "home theater design"  

Web of Knowledge found 3 hits  
 Engineering Village found 68 hits 
 Google Scholar found 36 hits  

Scirus found 134 hits 
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9. Vortex football aerodynamics and noise generation are interesting for even the casual user; 
however, the noise and aerodynamics are not high priority issues. On 4 Aug 2013, using the 
search criteria (a) "vortex football aerodynamics" and (b) “vortex football noise generation”  

Web of Knowledge found 0 hits for (a) and 0 hits for (b)  
 Engineering Village found 0 hits for (a) and 0 hits for (b) 

  Google Scholar found 645 hits for (a) and 4,370 for (b), but few are relevant 
Scirus found 0 hits for (a) and 0 hits for (b) 

Encourage students to investigate the patent documentation: 

Ring wing toy. A Flatau - US Patent 6,454,623, 2002 - Google Patents 

Throwing toy with distance counter. FD Eddins - US Patent 6,695,728, 2004 - Google 
Patents 

 

10. Frisbee aerodynamics is another topic related to sports, but technological applications are 
still limited. On 4 Aug 2013, using the search string "Frisbee aerodynamics"  

Web of Knowledge found 3 hits  
 Engineering Village found 7 hits 
 Google Scholar found 1,200 hits  

Scirus found 1,006 hits 

 

11. Genetically modified plants that glow in the might be a solution to lighting our cities in a 
sustainable way. What progress is being made in creating these glowing plants? Is this 
genetic engineering process really a sustainable technology if it can be achieved? On 4 Aug 
2013, using the search string "“glowing plants”   

Web of Knowledge found 462 hits  
 Engineering Village found 176 hits 
 Google Scholar found 81 hits  

Scirus found 283 hits 

Glowing plants spark debate. Callaway, E. NATURE, Vol: 498 (7452) pp. 15-16. June 6, 
2013. 

 

12. A trailer-able 35-ft sailboat requires an understanding of sailboat performance and market as 
well as the Department of Transportation regulations in the various U.S. states. On 5 Aug 
2013, using search criteria “trailerable sailboat” 

Web of Knowledge found 1 hit 
Engineering Village found 1 hit 
Google Scholar found 12 hits 
Scirus found 18 hits (several were redundant) 

 
13. RFID embedded identification and credit cards may be convenient, but may also pose 

security risks. What security measures are available for identification cards and credit cards 
with embedded RFIDs? On 5 Aug 2013, using search criteria “RFID security” 

Web of Knowledge found 189 hits 

http://www.google.com/patents?hl=en&lr=&vid=USPAT6454623&id=oTMKAAAAEBAJ&oi=fnd&dq=vortex+football+patent&printsec=abstract
http://www.google.com/patents?hl=en&lr=&vid=USPAT6695728&id=Xc8QAAAAEBAJ&oi=fnd&dq=vortex+football+patent&printsec=abstract
http://apps.webofknowledge.com.ezproxy.bucknell.edu/full_record.do?product=UA&search_mode=GeneralSearch&qid=6&SID=4BXyeqSpuB8HwT5LAQ6&page=1&doc=1
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Engineering Village found 3,434 hits 
Google Scholar found 5,110 hits 
Scirus found 7,133 hits  

 

14. RFID tags are finding application in merchandise security and in inventory control. What are 
the challenges associated with the use of passive RFIDs? How are these challenges met by 
active RFIDs and what new problems result from the use of active RFID? On 5 Aug 2013, 
using search criteria “RFID inventory control” 

Web of Knowledge found 2 hits 
Engineering Village found 484 hits 
Google Scholar found 77 hits 
Scirus found 59 hits  

 

15. Replacement refrigerants will be needed as we phase out HFCs. What are leading contenders 
to replace these HFCs in domestic and automotive cooling systems? On Aug 5, using the 
search string “replacement refrigerants” 

Web of Knowledge found 24 hits 
Engineering Village found 1,455 hits 
Google Scholar found 860 hits 
Scirus found 1,290 hits  

Brown, J Steven, PhD, PE. Methodology for Estimating Thermodynamic Parameters and 
Performance of Alternative Refrigerants. ASHRAE Transactions 114 (2008): 230-238. 

Galka MD, Lownsbury JM, Blowers P. Greenhouse gas emissions for refrigerant choices in 
room air conditioner units. Environ Sci Technol. 2012 Dec 4;46(23):12977-85. doi: 
10.1021/es302338s. Epub 2012 Nov 20.  

 

16. Field programmable gate arrays (FPGAs) are commonly used in electrical and computer 
engineering. What are FPGAs and why have they become so common? On Aug 5, using the 
search criteria (a) “FPGAs” and (b) “FPGA applications” 

Web of Knowledge found 32,668 hits for (a) and 76 hits for (b) 
Engineering Village found 36,299 hits for (a) and 15,594 hits for (b) 
Google Scholar found 550,000 hits for (a) and 1,390 hits for (b) 
Scirus found 514,881 hits for (a) and 3,191 hits for (b) 

 

17. What is quantum computing? What is the current state-of-the-art in quantum computing? On 
Aug 5, using the search string “quantum computing”  

Web of Knowledge found 4,091 hits  
Engineering Village found 81,309 hits 
Google Scholar found 73,400 hits  
Scirus found 170,965 hits  

 

18. “Big data” has become an increasingly common topic of study. Determine what “big data” 
means. What significant implications are carried with the access to big data in the short-term 

http://search.proquest.com.ezproxy.bucknell.edu/indexinglinkhandler/sng/au/Brown,+J+Steven,+PhD,+PE/$N?accountid=9784
http://search.proquest.com.ezproxy.bucknell.edu/pubidlinkhandler/sng/pubtitle/ASHRAE+Transactions/$N/34619/PagePdf/192557951/fulltextPDF/$B/1?accountid=9784
http://search.proquest.com.ezproxy.bucknell.edu/pubidlinkhandler/sng/pubtitle/ASHRAE+Transactions/$N/34619/PagePdf/192557951/fulltextPDF/$B/1?accountid=9784
http://www.ncbi.nlm.nih.gov/pubmed?term=Galka%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=23136858
http://www.ncbi.nlm.nih.gov/pubmed?term=Lownsbury%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=23136858
http://www.ncbi.nlm.nih.gov/pubmed?term=Blowers%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23136858
http://www.ncbi.nlm.nih.gov/pubmed/23136858?dopt=Abstract
http://search.proquest.com.ezproxy.bucknell.edu/indexingvolumeissuelinkhandler/34619/ASHRAE+Transactions/02008Y01Y01$232008$3b++Vol.+114/114/$N?accountid=9784�
http://search.proquest.com.ezproxy.bucknell.edu/indexingvolumeissuelinkhandler/34619/ASHRAE+Transactions/02008Y01Y01$232008$3b++Vol.+114/114/$N?accountid=9784�
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and long-term future? Who records big data? Why is it recorded? What challenges are 
associated with big data as it continuously grows larger? What concerns exist that “big data” 
might be abused? On Aug 5, using the search string “big data”  

Web of Knowledge found 542 hits  
Engineering Village found 16,734 hits 
Google Scholar found 22,600 hits  
Scirus found 341,496 hits  

Big data: How do your data grow? C Lynch - Nature, 2008 - nature.com 
 

  

http://www.nature.com/nature/journal/v455/n7209/full/455028a.html
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