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1.  Overview of Report Writing 
 

Reports are for communication, not for documentation. You are trying to communicate to a specific audience, 
which is usually your boss or a client, who needs to make a decision on whether to adopt the solution you are 
proposing. This individual has limited time and attention, and reads your report to answer two basic questions: 
 
(1) How did you solve the problem? 

i. What problem did you solve, and why is it important? (including main criteria defining project success) 
ii. Which solution do you recommend from among alternatives? 

iii. How well does it work? (key performance numbers, and limitations of solution) 
iv. What will it cost me? 

(2) Can I trust this solution? (Did these engineers do a careful job on the work?) 
 

A report must begin by answering the first question in less than one page (the executive summary), and then 
you have roughly 5-15 pages (depending on project scope) in which to answer the second question. This is the 
body of the report, and it contains these basic sections (which are sometimes called by different names): (1) 
introduction, (2) methods, (3) results, and (4) conclusions. Your audience does not have time to read any more, so 
only put the absolutely essential material in the report body. Make sure everything in the report body contributes 
to making your main point, which is to answer these two questions above. 

Formatting, style, grammar, and organization are absolutely essential to answering the second question. If 
your audience sees sloppiness, poor organization, confusing excessive details, or grammatical errors in your 
writing, they will question the care with which you performed your analytical results. If you have been careful 
with your writing, the reader will assume you have been careful with your calculations as well. The report’s front 
matter is important because it provides organization and cultivates a professional appearance- so be careful with 
the formatting of the cover page, table of contents, etc. 

The executive summary is the most important page in the report, because it tells the whole story of the 
project, answering question #1 above, in less than one page. It is included in all but the shortest reports. This 
summary is the first thing- and often the only thing- that your client/boss will read. It should contain all of the key 
points from your introduction and conclusions: what is the problem, what is the solution, and how well it 
performs with respect to the key criteria. Because of its length, you are forced to think carefully about what are 
the fundamental basic points you need to communicate about your project. Abstracts are a type of executive 
summary. 

 Figures (and sometimes tables) are an extremely important element in the report body. Spend a lot of time 
making the figures highly professional, complete, and communicative. If your audience does have the time to read 
more than just the summary, they will focus first on the figures. In fact, one good strategy is to use figures to tell 
the whole story of the report: include a figure with a schematic diagram of the problem, another for the methods 
applied, a figure illustrating each key result, and an illustration of the final solution. If you make a design decision 
based on data (as engineers always do), a crystal-clear, attractive figure should be created to illustrate the data and 
how the decision was made. For example, if you chose a certain beam size because it optimizes the tradeoff 
between strength and cost, you can illustrate this by plotting cost vs. strength on a set of axes. Use annotation and 
labels on the figure to point out what you mean your audience to notice (for example, the chosen cost/strength 
point on the curve). A good approach is to tell the whole story of the report with professional-looking figures, and 
use the text to simply explain the figures. Every figure needs a caption which fully explains the figure’s contents; 
this caption can be a few sentences long if necessary. Every figure must be referenced in the text. Tables can be 
valuable also, if they are brief, well-organized, and contain condensed essential results. 

The back matter of the report is for documenting details. Acknowledgements are important if a person (or 
an organization) who is not an author of the report contributed money, time, or advice that was essential to the 
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project. Thanking them is professional, courteous, and costs you nothing, so when in doubt, do it! Routine class 
projects do not require acknowledgement of your instructor, but research projects do. References are included at 
the end of a report so you can cite them in the body without cluttering the writing; references are mandatory if you 
have cited anyone else’s work (and good reports always cite their sources). Detailed calculations, lengthy tables, 
complicated drawings, regulatory codes, project management schedules, budgets, memos and communications, 
etc. belong in appendices, which exist for the engineer’s future technical reference. If content is not necessary to 
communicate the answer to the two main questions, it should be placed in an appendix or left out entirely. 
 
2. Introduction Section (the Problem Definition) 
 

An Introduction normally begins with a Problem Definition which explains what the problem is and why it 
is important. The anchor of the problem definition is the Problem Statement, which concisely and clearly states 
the main objective of the project. Specific criteria and constraints are then added, sometimes in the form of 
tables which identify each criterion or constraint and a specification which is a quantitative measure of each. Cite 
specific documents and literature you have researched to help you establish your problem definition (use MLA or 
other standard formatting for citations); for example, many solutions are constrained by government regulations, 
codes, or industry standards. Sometimes there are multiple problem statements possible, in which case you should 
address each of them and give reasons for choosing one or more of the alternatives to pursue in detail.  

You need to write this section before you start the project, and then revise it when you write your final report. 
The more thoroughly you think through the specifics of the problem at the start of the project, especially the 
quantitative criteria and constraints against which you will test your design solution to verify its effectiveness, the 
better you will be able to achieve a solution. You will be evaluated on the clarity and conciseness of your problem 
statement (is the problem “well defined” i.e. solvable?). The problem is the foundation of a project, because you 
cannot solve a problem you have not defined. 

Budget and schedule/deadline are usually (but not always) a part of the problem constraints, along with a set 
of technical specifications. It is helpful to clearly define the combination of these three problem elements 
(commonly called the “Iron Triangle”) in your problem definition. Your project success is usually judged based 
on whether you hit this iron triangle, so clearly define the shape of the triangle before you begin your project. The 
most common reason for projects to fail is that they have not clearly defined this iron triangle at the start. 

Criteria are affirmative goals for a solution, and establish the definition of success. These are normally 
provided by your client or boss, but they are often provided in a vague form. Your job as an engineer is to clarify 
and complete the criteria and attach quantitative specifications to them if possible. Be careful; some criteria are 
not quantifiable, while others are difficult but necessary to quantify. Since this is your first time executing this 
type of project, you probably do not realize all of the details that need to be considered. What numbers will you be 
looking at, specifically, when you do modeling and calculations, to make decisions about your design solution? 
Minimizing cost and lead time, and maximizing performance, are criteria on almost every project. Instead of 
generalities, set a specific budget, a scheduled finish date, quantitative performance specifications, and an 
incentive structure for exceeding/failing to hit the triangle. If quantitative specifics do not exist, negotiate them 
before you begin. 

Constraints are design limitations which must be obeyed; they exclude certain types of solutions from 
consideration. Most constraints in Engineering are found in standards (like IEEE or ISO), regulatory codes (from 
the government) or best practices documents (from your industry association). There are often thousands of codes 
which apply, and as a Professional Engineer (PE) you may be legally responsible for certifying that your designs 
comply with all of them. For student projects, there are a much more limited set of constraints which are required, 
and these are normally described in the project guide. For each constraint, you must cite the document and section 
which sets out that constraint, and state the quantitative specification associated with the constraint.  

The Department of Engineering Rubrics for Problem Solving list the following elements of a good problem 
definition: 
 
(L1)   Describes how one should research and define a problem (statement, criteria, and constraints) 
(L2)  Accurately defines a problem using research, a problem statement, criteria, and constraints.  
(L3)   Identifies alternative problem definitions and their tradeoffs, and chooses the best among them. 
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3. Methodology Section 
 

The methodology section communicates the theory, assumptions, and procedures you use to solve the 
problem. What you include will vary depending on your project. Sometimes for research projects it will be 
important to describe mathematical theories, but for applied projects this section normally focuses on explaining 
the problem solving or laboratory procedure used, and often on the types of tests that will be performed. If you 
use a specific tool (a machine, or software model), or a standard test (like an ASTM test), cite a document 
explaining the procedure (which is a tool, model, or test) at the appropriate point in the methods. If you use a 
procedure of your own devising, explain it in and appendix and cite the appendix in the methods section. If you 
use a specific theory as the basis for your analysis, identify the theory and cite a document where the theory is 
published. Engineers are generally given an extremely complicated problem, so we make assumptions to 
simplify the problem and make it easier to solve. It is always essential to state these assumptions in the methods 
section, and to justify those assumptions using quantitative arguments. The key to justifying your methods lies in 
citing authoritative external documents that prove the reliability of your theory, assumptions, and procedures. 
Rely on the experts in your field. 

Often engineering design problems involve the evaluation of alternatives (competing scenarios, designs, or 
models). In the methods section, identify each of those alternatives that you have chosen to model, design, build 
or test and explain why you chose these alternatives for consideration from among the infinite number of 
possibilities. When you choose a subset of alternatives to evaluate, this is equivalent to assuming that one of those 
alternatives will provide an optimal solution (rather than an alternative that you are not testing). Justify this 
assumption with quantitative arguments. 

 
4. Results Section 
 

The results section is fairly straightforward: it is where you will present the quantitative findings and data of 
your project’s analysis and problem solving process, in a condensed form that is easily understood. The best way 
to present results is almost always with carefully designed figures. These figures should show the data you have 
obtained from analysis, modeling, and testing work, and illustrate how that data leads you to choose a specific 
solution from among the alternatives you are considering. The optimality of the best solution (in terms of cost, 
schedule, and performance) should be demonstrated, if appropriate for your project. Explain and elaborate on the 
figures using the text. 

It is important that your results section singles out every important criterion and constraint, and demonstrates 
clearly that your solution satisfies the problem definition point by point. If your solution fails to meet the problem 
definition, you need to disclose this limitation and then discuss how (or if) this limitation will impact the success 
of the solution. If your solution exceeds the problem definition, discuss whether this added performance is worth 
the additional cost. 
 
5. Conclusions Section 
 

Your conclusions must briefly summarize your final solution and recommendations, its cost, and its 
performance with respect to the criteria. Review the “iron triangle” of budget, schedule, and specifications and tell 
the reader if you hit the triangle, or if you missed part of your goals for the project (you do not need to call it the 
“iron triangle” by name in the report because some readers do not know what this is). The conclusions are a brief 
summary of your results, which highlight the take-home points that answer the #1 question, “what is the 
solution?” You do not need to re-introduce the problem, but you do need to demonstrate that your solution solves 
the problem that was defined for you. You should also briefly discuss any future work that will be needed to build 
on this solution and overcome its limitations. 
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6. Outline of Keys to a Good Report 
 
Use the report to communicate the answer to your audience’s two basic questions: 

(1) What is the solution? 
(2) Can I trust the solution? 

The report executive summary answers question #1; it is the most important page. 
The quality of formatting and communication in the report answers question #2. 
The report body is for communication, not documentation, and should be very concise (5-15 pages). 
The appendices are for documentation; put detailed data, procedures, drawings here and cite them. 
High-quality figures should provide the foundation for your report body’s communication. 
The report generally has a minimum of five written sections; more can be added if needed: 

(0) Executive summary, condensing the whole report into one page or less. 
(1) Introduction, defining the problem (statement, criteria, constraints) and citing research. 
(2) Methods, justifying the theory, assumptions, and procedure used in the work. 
(3) Results, presenting the optimal solution, the data used to choose it, and the solution’s limitations. 
(4) Conclusions, summarizing how the solution addresses the problem you defined. 

Acknowledgements, References, and Appendices are included at the end, in this order, if needed. 
 
7. Formatting the Report 
 
• Text: Use one side of the paper, 1.5 or 1 line spacing, size 11 or 12, Times New Roman or Arial font, and 

justified columns for a neat and orderly look. Use black text and white paper. 
• Headings: Use Bold font, do not use larger text, left-justify, and if you are numbering sections include a 

complete section number with each heading, i.e. 1 then 1.1, 1.2, etc, rather than 1 then a, b, c. 
• For continuous text, use an indent to signify a new paragraph. Or use a line between paragraphs. 
• Page numbers centered at the bottom of the page, beginning with a “1” on the first page of the introduction 

and continuing through the appendices. Front matter uses Roman Numerals beginning with “ii” on the first 
page after the cover page. Cover page does not have numbering. 

• Use MLA or other standard citation format for your references. When you cite the referenced document, use 
the notation of (Author, Year) i.e. (Ruddell, 2009) for an authored document, or a document name and section 
for government documents i.e. (Arizona Revised Statutes, 25.4.127). 

• Staple your report in the upper-left corner, or bind it. 
• Avoid continuous, uninterrupted text for multiple pages. Use figures and tables to illustrate each major point, 

and include equations and diagrams where they can condense the material. 
• Format equations with a line of space above and below, justified left, with an equation number in brackets to 

the right (for example, E=mc2 [3]) for equation 3. Cite and explain all equations. 
• Figures and tables must be cited in the text before they appear. The text must explain the meaning of the 

figure and the figure should fit the flow of the text. 
• Captions for figures are centered under the figure, and captions for tables are centered above the table. 

Captions must include citations of the source if you are reproducing a figure. Captions must be self-
explanatory so a reader browsing the report can understand the figure without the text. 

• Write in the third person, and if you require the first person, use the plural “we”. 
• Use scientific notation for your numbers. Readers generally can only comprehend three or four significant 

digits, so format numbers this way unless you need more detail to make a point. 
• When writing as a team, one individual must take responsibility for integrating the contributions of various 

team members into a cohesive whole. “Someone else wrote that section” is no excuse for a report that is 
repetitive or has gaps. 


