Rubric. Final Design Report

Prerequisites
e Completed ECE final design project.

Learning Objectives

e  Write a technical report suitable for the final report of an engineering design course.
e Follow a rubric specifically designed for the final report (see last pages!)

Procedure

The 300-point final written report is your opportunity to piece together different aspects of your training from this semester
while working on a project with multiple sub-circuits. Specifically, the tools, skills, and knowledge gained from lab, lecture,
homework and other resources in ECE 110 should shine forth as you complete your design. In fact, it is more important that you
highlight the use of tools, the applications of skills, and the revelations of knowledge than it is to merely attain a working
demonstration with little insight into the function and limitations of each part and the successful integration of those parts.

Each member of your team is expected to contribute in a non-trivial way to this final written report. To do so, your team should
subcontract the responsibility of one separate section of the body of the paper to each teammate and plan a meeting ahead of
the deadline to work as a team to complete the abstract, introduction, and conclusion while ensuring that the paper reads
through smoothly as if written by a single individual. Each section should be augmented with the netID of the teammate who is
ultimately responsible for its creation and content and the netIDs of contributing authors to that section may follow as
appropriate. Not every section needs to cover every element of the rubric, but every team member must show competence in
their application of ECE 110 material.

References

Be prepared to dig deeper on concepts you don’t fully understand by revisiting course materials, office hours, your lab TAs,
recommended texts, or online resources. These review/background materials can be greatly helpful in producing a strong
report. Keep a record of your resources and include them in the report to avoid the mistake of plagiarism (also see the section
called Avoid Plagiarism later in this document). Be explicit about material that has come from other resources and differentiate
from the material you and your team has developed.



Consider the Audience

Your audience is your instructor, your TAs, and your fellow students who know about as much about electronics as you do! This
report should be technical, but careful not to assume too much. Make any mathematical solutions clear in method much as you
would have done to earn full credit in GradeScope homework. Use the engineering tools (M2k, schematics, simulation, etc.) and
skills as expected in a technical report. This will affect your score on many of the rubric items. Keep this in mind throughout.

Report Format
Final Design Report Title (Team)

Abstract (Team)
Body of paper...
Introduction (Team)
Section 1 Push Button Delay (netID#1, contributing team members)
Include theory, data, figures, calculations, design, analysis, references as appropriate
Section 2 9-to-5 Volt DC Converter (netID#2, contributing team members)
Include theory, data, figures, calculations, design, analysis, references as appropriate
Section 3 Trigger Oscillator and Ultrasonic Sensor (netID#3, contributing team members)
Include theory, data, figures, calculations, design, analysis, references as appropriate
Section 4 System Integration: Making it all work together (netID#4, with team input)
Include theory, data, figures, calculations, design, analysis, references as appropriate
Conclusions (and Future Directions, Team)

Title
This is a final design report.

Final Design Report: My Report Title Here

Your audience is your
instructor, your TAs, and your
fellow students who know
about as much about
electronics as you do!




Abstract
The goal in technical writing is to generate a report that

e conveys your experiments and results at a level appropriate for the intended audience,
o follows a structure consistent with other sources of technical reports of similar nature and purpose,
e highlights key findings that are anticipated to be valuable to others.

Technical report writing has both similarities and differences to the Art of Storytelling which we used for developing our oral
report. Build excitement around your selected key aspect of the car. Why should others want to read your report? What will the
report give them that they didn’t have before? Yours should leverage tools like the oscilloscope or multimeter, circuit
schematics, block diagrams, data in tables or plots, equations, and derivations.

The abstract may contain similarities to Freytag’s pyramid. In the abstract below, the exposition, inciting incident, and rising
action is replaced by a “pain point” followed by a description that elevates the severity of the problem and stoking interest in a
solution. The solution to the problem is then proposed and the abstract ends happily. In the abstract, the main ideas are
presented, but the details are best left to the body of the paper.

(Example) Abstract: Instructors often identify significant weaknesses in the ability of a team of
undergraduate students in engineering to generate a written report. Too often, the student team
relies on distribution of responsibilities between teammates to accumulate disjoint pieces of
information, often with incomplete sentences, poor formatting, and random pieces of data. The
broader message of the document is lost to the reader and overarching conclusions are missing
entirely. It is our finding that students will perform much better on written technical reports after
considering the purpose of all portions of the report. Students in ECE 110 produce better reports after
being properly trained.

Take careful consideration of what you learned throughout the semester. Your report will break down the ultrasonic-sensor
navigation project into specific goals. Your task as an engineering team is not only to build a working system for your client, but
also provide documentation that provides confidence that the design was done properly. The documentation must be complete
such that other engineers could quickly understand the work done as well as the limitations.

You can write your abstract first but there is no firm and fast rule. It is important to draw the interest of the reader in quickly
using a limited number of words. This is the purpose of the abstract. Keep it short, but let the casual observer know if they will
find information of interest in the document that they may feel compelled to read further.

Notes:

falling action

rising action
resolution

— inciting incident
exposition

The abstract may contain
similarities to Freytag’s pyramid.

Your report will break down the
ultrasonic-sensor navigation
project into specific goals. Your task
as an engineering team is not only
to build a working system for your
client, but also provide
documentation that provides
confidence that the design was
done properly. The documentation
must be complete such that other
engineers could quickly understand
the work done as well as the
limitations.




Introduction

This is where you will explore the problem and other solutions explored prior. Often it includes a number of references
indicating that the background and state-of-the-art in solutions is well-known and that the proposed solution follows a natural
progression. Many of your references for this report may come from the lab procedures and other materials made available to
you, but others may come from, say, your own research online.

Body

The body of the paper will often consist of several sections, each outlining one aspect of your solution. The presentation should
be clear and written with appropriate attention to the intended audience. Outcomes supporting your claims will be presented.
The body will be the bulk of your report and we’ll assist you in this document to determine what you may want to include.

Before writing the body or introduction, first produce an outline of what your team wants to emphasize. Glance through the
rubric again, then determine as a team a direction for the report. Decide which schematics, data/plots/table,
equations/derivations, and discussions are important to each section of the paper.

Individual: For this report, a division of labor was suggested. Not all sections will take the same amount of effort or time. When
a teammate finishes their individual section, they need to transition into an assistant role to aid teammates who need additional
help. The team is ultimately responsible for the overall success of their project.

Optional: If your team would like to construct a report worthy of extra credit, you could consider additional areas where you
could do analysis of your solution (IV measurements that lead to a Thevenin model, perhaps) or create a particularly strong
report of the design criteria that went into selection of components, frequencies, and time constants.

Team: While each teammate would take responsibility of a portion of the paper (approximately one page plus-or-minus per
teammate), the entire team ensures the completion of the project and the report including editing, abstract, conclusions, and
continuity such that it flows as from one voice. There is no minimum length to the paper, but it should not exceed 8 pages.

Conclusions (and Future Directions)

Having presented the research, this is an opportunity to provide an “executive summary,” pulling the main points from each
section while providing a concise argument for how they support your claims. Many readers might find your abstract interesting
enough to jump to the conclusions of your paper. Here, they hope to find further support that your work will enhance their own
knowledge and skillset and decide if a careful reading of the paper is in order. Rest assured that your TA will read the entire

paper. @ Include future directions if you feel more work could have been done to support the current report or if you see

Notes:



Notes:
interesting avenues for new projects related to the work already finished. Future directions are not needed in your midterm
report but could add to its value.

Look at each section of your paper and determine what it contributes to the work. How does each portion assist in
understanding the overall obstacle-avoidance solution? Provide a quick summary that ties the ideas together in one or more
general conclusions without going back into the details already presented in the body of the paper. It should not be a duplication
of the abstract but references to specific sections of your report’s body to validate the strength of the study.

Avoid Plagiarism

Unfortunately, plagiarism cases occasionally appear and are dealt with severely. Here is some of what you should know.

e |tis never okay to use code or language in your report from another source without documenting the source. Nor is it

allowed to start with someone else’s documentation and make editing changes in an attempt to “make it your own.” It is AEA"EHT
not your own despite your paraphrasing and that is still plagiarism. i

e ECE 110 allows the use of properly-documented resources (code and language) from outside resources, but only with RED HANDED
proper reference and a clear distinction between the work you have personally accomplished and that which was done
by a third party. Any report that blurs the distinction between what the team has accomplished and what the team has
“borrowed” is plagiarism.

e Use of documentation from another student of ECE 110 (past or present) is not acceptable. We have a database of old
reports and students who do this will be caught and charged through the university’s FAIR system.

e Some courses outside of ECE 110 do not allow any code from outside sources whether you document it or not. Always

The penalty for plagiarism is
high. All courses will issue a 0
on the assignment, but you can
also expect a reduction in your

ask if you are unsure of the course’s policy. letter grade or an automatic

You do not want this embarrassment, the associated penalties, nor this blemish on your record. The report is your personal failure. No one wants this
responsibility even with teamwork. Ask questions of them and make sure your teammates don’t “cut corners.” embarrassment!
Other Thoughts

When generating a report, it is not uncommon for the author to recognize holes in their understanding or in their data.
Sometimes an additional experiment or two can be conducted to help. Perhaps additional knowledge gained throughout the
semester will provide deeper understanding of an earlier exercise. Don’t hesitate to find ways to improve your report.

Rubric
A rubric for grading is a set of guidelines by which the TA will critique your work. For this final design report, the TA will be using
the following rubric. Reflect on the rubric often as your report takes form.



Criteria

Formatting

Communication
of Concepts

Tools

Design

Analysis

Table 1: Final Design Report Rubric (two pages)

3
Report has correct structure, complete
sentences, tables, figures, captions,
labels as appropriate.
The paper communicates the goals,
methods, and solutions well. Report
makes significant use of course topics
with explicit analysis. Circuit
schematics, plots, and tables provide
important details to the reader and are
properly labeled.
The oscilloscope (M2k) and other data
was used to gain insight into the
operation of the circuit. One or more
plots support the information relayed
in the report.
The report clearly outlines the
requirements, science, and equations
behind the choice of values used for
circuit components and their
arrangement in the solution.

One or more circuit is analyzed after its
construction to validate expectations.
Deviations from expectations might
lead towards a possible redesign.

Rating Scale
2
Report has some structure, but
some details are lacking.

Report provides calculations
without significant relevance to
the goals of the paper or makes
errors in theory or calculations.
Visuals are poorly labeled or
explained; provide little benefit
to the reader.

An oscilloscope plot or data
from the multimeter was
included but provides minimal
support to the goals of the
report.

The report attempts to follow
guidelines provided by the

course documents, but there are

errors that show the design
constraints were poorly
understood and applied.
Analysis is attempted, but

sloppy.

1
Structure is very poor. Minimal
effort in appearance and form.

Only numbers and text are
present without evidence that
the concepts are understood.
Schematics or other visuals are
weak or missing entirely.

Little relevant data was
included from the
measurement devices.

Circuits were constructed, but
the report gives little or no
consideration to the choices
made.

No true analysis of a
constructed circuit.

Notes:

weight

X 10=

X 10=

X 10=

X 20=

X 20=

Score

/30

/30

/30

/60

/60



Teamwork

Conclusions
(and Future
Directions)

There is strong evidence of equal
contribution and responsibility from

the teammates expressed in the paper.

Furthermore, the paper has been
edited to provide a consistent voice
throughout the sections.

Conclusions are stated and supported
by the body of the paper. Future
directions (if included) consider any
shortcomings or an interesting
expansion of the current work.

Multiple or all team members
show contributions, but
document does not reflect
improved quality from that
collaboration; sections are
disjointed.

Conclusions are presented but
not well supported by the

paper.

Notes:

Collaboration between
teammates appears weak
and/or individual contributions

X 20=
are not clear.
Missing or vague.
X 10=
Total:

/60

/30

/300
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