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One-Minute Engineer, N™ Generation:
Expansion to a Small Private University

Abstract

The concept of having first-year students conduct ‘One Minute Engineer’ (OME) presentations
was presented at the 2006 ASEE National Conference'. OME presentations, first developed at
Northeastern University (NU), consist of having students individually provide a short (nominally
one minute) presentation on an engineering-related topic at the beginning of class each day, with
each student participating once during the term. Students select the topics in advance on a first-
come, first-serve basis, with feedback from the instructor on the chosen topic. Instructors could
then relate future lectures and concepts to earlier student presentations.

The 2006 ASEE paper presented results from two instructors at two different universities. The
data showed that students reported an increased awareness of engineering topics as a result of the
One-Minute Engineer. Since this method showed similar - and promising - outcomes at two
different institutions, the authors agreed to implement the OME activity across all sections of the
first engineering course at Ohio Northern University (ONU).

Pre- and post- surveys similar to those administered in the original OME implementation were
used at this institution. These results were compared to the previously published data as well as
with the current class at the originating institution. An additional level of assessment was added
to this iteration of the OME through the establishment of a rubric for evaluating the students’
presentation skills. Finally, assessment data on students’ engineering awareness was compared
across universities.

Background

The need for today’s engineering students to have improved technical communication skills has
been well documented, perhaps most clearly in the ABET criteria’. Teaching communication as
part of engineering curricula has been tried in many ways, a good overview of which is presented
in Ford and Riley”. Adding technical communication to the freshman curriculum was one of the
central reasons for reforming the courses at ONU. Some of this work has resulted in previous
publications5’6. The first of these courses, Freshman Engineering 1, includes objectives related to
technical communication and exposing students to the engineering profession.

As the model of a Scholar/Teacher was being discussed at the 2006 ASEE National Conference
Plenary Session?, Dr. Sheri Sheppard stated that the scholarship of teaching and learning is
distinguished from just good teaching as it involves communicating it to a community that is
engaged in debate and publishing and building on each other’s work. In attendance were two of
the instructors from the aforementioned Freshman Engineering 1 course who, later during the
conference, also attended a paper presentation regarding the OME. After meeting with the other
faculty teaching the course following the conference, it was decided to make the OME a part of
this freshman course. While the OME itself would not be sufficient to teach technical
communication, it provides a forum for students to practice and display technical presentation



skills. In addition, students often note that there seems to be a lack of connection between
coursework and the ‘real world.” While laboratory experiences can help students with this’, it is
also helpful to have examples so that the students can relate course content to their own
experiences and interests outside of the classroom. Additionally, the ABET criteria requires that
students have a knowledge of current events related to the engineering profession’. It is also
clear that having an understanding of engineering history can help us learn from prior mistakes®.
The OME presentations provide the instructors with a wealth of examples that can be referred
back to during lectures. They further provide students with a wide variety of examples of
engineering and its impact on society.

The OME is certainly not the only way in which to achieve the objectives of better technical
presentation skills and a greater awareness of engineering in the real world. However, it
combines both of these topics in a way that has minimal impact on class time. It also seems
particularly helpful for a first-year course, since:

“In addition to conveying engineering content, teaching first-year engineering
students entails its own specific educational issues, some of which are: (1) attracting
and maintaining the students’ interest and attention at a quality level, (2) helping
students generate a sense of relevance between class and engineering in the real
world, (3) building a foundation to their technical presentation skills, (4) motivating
them to be interested and inspired by engineering as a career, (5) making them feel
part of the new academic world they are entering, and (6) allowing them to
contribute to and participate in their own education' .”

As part of the implementation process, one of the Freshman Engineering 1 faculty members
contacted the instructor who had originally developed the OME, who agreed to assist with this
process, provide copies of handouts, pursue cooperative research in this area, help with the
assessment of the results, and to co-author this paper. This collaboration, which was one of the
objectives for presenting OME at ASEE, started a dialog on how to best iterate and customize
the existing OME model for programs at other universities. The adjustments, implementation,
and outcomes will be discussed below.

The OME assignment

The students were provided with the handout found in Appendix I. While the appendices present
the handouts given at one of the universities, they are very similar to those used by the other.
There were 150 students at ONU spread across five sections and 57 students at NU in two
Engineering Design course sections. Because of variations in class sizes, schedules, etc., there
was some variation in how faculty decided to implement the OME presentations. For example,
some sections had one presentation per day whereas others had as many as three per day. Some
faculty had students volunteer for time slots, but others assigned them. In all sections, every
student was required to give a presentation, and all were evaluated using the same rubric (see
Appendix II). In addition, students filled out common pre- and post-surveys (see Appendixes III
and IV).



Complete details of the basic assignment are presented in the original paper'; however, a brief
overview is given here. Students selected an engineering-related topic that was from either a
product, a current event, a vocabulary, or a biography category. Students were allowed to
choose their own topic and category, but were required to contact the instructor ahead of time via
email in order to ensure that the topic was relevant, unique, and of a reasonable scope. Topics
were selected on a first-come, first-served basis. Presentations were ideally one minute and up to
two minutes. Students were allowed to use PowerPoint only for the presentation of visual aids
(photos, diagrams, etc.). In general, this was done at the beginning of each class period, though
in one section where multiple students presented each day, one presentation was done at the end
of the class period.

Assessment

Several forms of assessment were completed in this course. First, students completed pre- and
post-surveys on a 5-point Likert scale. Second, the post-survey included several open-ended
questions for student reflection. Third, faculty reflection was used. Finally, a rubric was used to
evaluate the OME presentations. Each of these will be discussed in this section.

Figure 1 is a graph summarizing the 144 student responses to the pre-survey found in Appendix
III, specifically to the questions:

“I feel aware of engineering issues in history.”
“I feel aware of engineering issues in my surroundings.”
“I feel aware of the engineering issues in current world events.”

Figure 2 shows the previously-published data from NU with 57 students responding to the same
questions. In order to view a quick comparison, Table 1 shows the average response (based on a
5-point Likert scale with 5 indicating ‘Strongly Agree’) to each of the questions. The table
shows that the average response is higher at ONU than at NU, particularly in the category of
History.
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Figure 1: Pre-survey Data from ONU, Awareness.
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Figure 2: Historical Pre-survey Data from NU, Awareness.

Table 1: Average Numerical Response to Pre-Survey questions

AWARENESS AVERAGE RESPONSES
CATEGORIES ONU NU
History 2.98 2.81
Surroundings 3.41 2.88
Current Events 3.27 2.89




Student comments from the historical data at NU can be found in the original publication'. A
few student comments are worth noting from the ONU’s pre-survey:

I know some issues in each of the categories, but I don't know much.
I know very little about engineering in general.

I feel that I have a decent grasp on what is going on in the engineering world, but not as
good a grasp as I should have.

My history teacher did a good job of talking about engineering in history, such as the
Panama Canal. I don't feel that engineers get enough credit.

I tried to do a famous engineer in history for my one minute engineer and couldn't think
of one.

Note that the comments and the graphs depict an appreciable variation in student confidence
about their knowledge of engineering topics. It is worth making special note of the fact that a
student could not even think of one famous engineer when considering topics when this was
assigned.

Figure 3 shows the Post-Survey (Appendix 1V) data on the following three questions, with 138
responses.

“Due to the activities of the One-Minute Engineer presentations, I feel aware of engineering
issues in history.”

“Due to the activities of the One-Minute Engineer presentations, I feel aware of engineering
issues in my surroundings.

“Due to the activities of the One-Minute Engineer presentations, I feel aware of engineering
issues in current world events.”

Note that the wording of the questions is not the same as that in the pre-survey; rather, the
questions are specifically focused on whether the students feel there is a change ‘due fo’ the
OME. Figure 4 shows the historical data from NU for the same three questions, with 53 students
responding. Table 2 shows the average response to each for comparison purposes.
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Figure 3: Post-survey Data from ONU, Awareness.
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Figure 4: Historical Post-survey Data from NU, Awareness.

Table 2: Average Numerical Response to Post-survey question

AWARENESS AVERAGE RESPONSES
CATEGORIES ONU NU.
History 3.83 3.62
Surroundings 3.73 3.83
Current Events 3.81 3.75




In this case, the numerical results are very similar between both universities. The median
response to all questions at both universities was ‘Agree’ (4 on a 5-point scale). Student
comments on these questions were generally positive, with a few examples below:

Told me about people that I didn't know were engineers, told me about products I don't
associate with engineering.

I see now how much engineering affects daily life.

I really learned a lot about new engineering and technology innovations.

It must also be noted that there were some areas of negative comments. Many students
commented on the lack of depth in topics, while others noted that in their section, the topics were
not distributed evenly. Other students did not see connections between global issues and their
lives. Common examples were:

Only about 2 or 3 students gave presentations having to with engineering issues in
history so I didn't really learn much.

Again, people chose issues in foreign countries, not many any relation to me.
Not to[sic] many local presentations.

Very little depth, however a few new concepts.

The next two questions asked whether the students found the OME presentations interesting and
useful. Figure 5 shows these results, which are very positive, with only about five percent of
students giving negative responses to either question. Figure 6 shows the same data for NU.

A few representative student comments are included here

Most caught my attention and I wanted to learn more.
I was able to see aspects of many engineering disciplines.
The information presented may be extremely useful in the future.

I think they are very useful. They make people do research on their own and speak in
front of the class.

There were only a few negative comments in response to these two questions, with the
commentary again focusing primarily on the range of topics and the short time allowed.
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Figure 5: Post-survey responses, ONU, OME interesting/useful
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Figure 6: Post-survey responses, NU, OME interesting/useful

Figure 7 summarizes the results of survey questions 6 and 7, which ask what topic they presented
and which was their favorite to watch. From this data it is clear that earlier student comments
were correct in that some topics were clearly underrepresented. This also seems to be a clear
reflection of student interests, as less than three percent of respondents said their favorite topic

was either a biography or vocabulary. Figure 8 shows the same data for NU.



RESPONSES to "What topic did you choose/what was your
favorite to watch?"
100
80
60
o
o)
S40
c
)
o
20
o
0
Vocabulary Biography Device Newsworthy
O Done O Favorite

Figure 7: Post-survey responses, ONU, OME topic presented/favorite.
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Figure 8: Post-survey responses, NU, OME topic presented/favorite.

Question 8 on the Post-survey asked: “Beyond the educational value of the OME content, what
do you think were some of the objectives for having the One-Minute Engineer?” For comparison
purposes, these topics were divided into the same categories as published in the original
publication'. While this process is somewhat subjective, most comments fell nicely into one of
the established categories. Note that some student comments clearly fit into more than one
category, and therefore were included in more than one of the topics. There are some major
differences to note here between the two schools, the most obvious of which is that, in the new



implementation, about two-thirds of students chose improved presentation skills as the objective.
This could be because students were later required to do a longer presentation in the same
course, or it could be due to the emphasis across much of this course on technical
communication. An interesting fact is that the originator of OME reported that its inception
initially grew from a push toward enhancing presentation skills and then the emphasis shifted to
cast OME as an awareness tool. It is also interesting to note that several topics, including ‘Have
fun’ and ‘Learn how things work’ received no responses at ONU. It is unclear whether this is an
effect of the instructors, how the assignment is presented, or simply a byproduct of the fact that
so many students chose the presentation skills category given the new focus in the course on
presenting.

A rubric (Appendix V) was used to evaluate the OME presentations at ONU. Very few students
(<10%) were rated as Practitioners in all areas. The Volume/Diction and Rate areas were the
worst overall for students. A large number of faculty comments related to the areas of students
reading to the audience (from the screen or note cards), awkward pauses, or rushing in delivery.
Some typical faculty comments are included below:

You appear to be just reading your notecards
You have failed to cite references for your visual aids
Need more eye contact with audience rather than screen

Be aware of the use of “um” pauses (— or other filler utterances)

Two of the authors taught the course, and note that all students completed the assignment to a
satisfactory —or better— level. The other students seemed interested in the presentations, and
were respectful to the speaker. Since the inception of the OME, relatively few students arrived
late to class. However, a disappointingly low number of students across the sections took a very
creative approach in making their presentations. Presentation skills varied widely among
students, and far too many students ‘read’ from their notes or from the slides. In light of this and
the request for faculty to provide more OME examples from all participating universities, we
recommend three approaches to catalyze the students’ inclination to be creative and engaging:

(1) Have the instructing faculty provide two or three examples of OMEs, using a variety
of physical models and presentation styles;

(2) State to the students at the outset that creativity and concomitant effectiveness are part
of the assessment and their “personal presentation stamp” will be rewarded if
regarded as effective and appropriate; and

(3) In the pre-OME e-mail exchange, ask the students to identify their presentation
“stamp” and encourage it with enthusiasm and even make some suggestions to those
who are the first to embark on the OME early in the term.

Finally, as training for the outside world, disallow notes. For a one- to two-minute presentation,
students should be capable of remembering a few facts and details. Again, emphasize the value



of this practice for them and for their listeners. OME is a great opportunity for multiple lessons
in the engineering profession.

RESPONSES to: "Beyond educational value of content, what
do you think were some of the objectives for having the OME ?"
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Figure 9: Comparison of student responses to Objectives

Conclusions and Future Work
Students and faculty alike have found the OME to be interesting and useful. Data were similar
between NU and ONU with a few notable exceptions:
o Pre-survey results at the new University showed a higher self-score awareness.
o Far more students chose presentation skills in response to the Objectives question.
o There were fewer categories of responses to the Objectives question at ONU.

Student responses overall were very positive. Constructive student comments in response to
question 9 on the Post-survey, asking how this assignment could be improved, included:

Could possibly give a sample OME before the class starts them (ex. to work off of) or
have teacher analyze the first couple more in depth so we know how to improve.

Process presentations "How is it made?"

Require some form of visual aid, make sure people stay within time limit.



Several students echoed the thoughts of the last respondent, asking that the time limit be strictly
enforced and that some visual aid be required. The changes would seem to be easily made
without any negative impact. The first student comment, asking for a sample, also should be
implemented. The professor, or a Junior or Senior student, could make such a presentation early
in the course. This seems preferable to analyzing the first student presentations, since this might
seem to be unfairly critical of the first few students. It also seems that including an option of a
process as a topic makes sense. It should also be noted that many students said they liked the
OME as-is.

Negative comments fell into a few consistent categories, e.g.:

Perhaps increase the time to 3 minutes.

I think it would be better for the professor to assign topics so the student will learn about
something they didn't know too much about originally.

While adding length to the time would allow for increased detail, it would really change the
purpose of the OME. As noted in the original paper’ there are other situations (even in this same
course) where a longer presentation is important, but adding time to this assignment would
detract from its purpose. With regard to the second comment, it seems clear from the questions
about student interests that assigning projects with an equal amount of each topic could make
students less enthusiastic. A positive by-product of the OME was that students were able to get
to know a little about one another’s interests on the basis of OME selections. We are not inclined
to compromise the opportunity to personalize as it tends to make it more interesting in general.

Based on faculty evaluations of the presentations, finding ways for the students to be more
engaged in the presentation and avoid reading note cards should be a priority. As noted above,
perhaps a restriction against note cards combined with a requirement for a visual aid could
accomplish this. An additional way of promoting student engagement would be to have a
rotating subset of students assess the quality of the OME presentations by utilizing the same
rubric as that used by the instructor. By participating in a peer evaluation, the students will be
naturally guided by the rubric’s criteria to observe those aspects of oral technical communication
that are being emphasized by this activity, thereby opening a different avenue to learning.
Additionally, making modifications to the scoring rubric to address such issues as reading from
note cards, use of visual aids, and making eye contact with the audience would increase student
awareness of these issues, thereby helping to improve their efforts in these areas.

Perhaps the most exciting aspect of this project is that it strongly supports the Teacher/Scholar
model discussed at the Plenary Session of the 2006 ASEE Annual Conference” works. By
attending the conference, the authors were able to see a new idea, work with the author, and
attempt to replicate results. The data above indicates that student perceptions of their change in
awareness, and students’ positive assessment of the OME assignment, were replicated at an
additional university with very different demographics. Such work should lead the way to
additional schools following this model, and strengthens the network of Teacher/Scholars
committed to improving the way they educate engineers.
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APPENDIX I: One-Minute Engineer Assignment

GE 104 Engineering Design
One-Minute Engineer
Due: on selected date Fall 2006

Overview:

Each student will prepare an individual “One Minute Engineer” (OME) piece for presentation to the class. These
presentations should be coordinated with your professor before your proposed presentation time slot. The only write up
needs to be an e-mail at least 24 hours prior to the class for final consent. OME presentations should be short (one minute
ideally...two minutes maximum). You are encouraged to use physical and visual aids in your presentations, but if you
elect to do so, you are still expected to be mindful of the time constraints imposed on the exercise. If you use
PowerPoint, it should only be to show graphical content.

Once you have established a potential topic, e-mail your professor 48 hours or more before class time for notification,
topic approval, and an exchange of ideas for your OME presentation. Topics will not be allowed to be duplicates, and
will be assigned on a first-come, first serve basis. The schedule will be set week-to-week, with volunteers getting the

first choice of time slots.

Your OME may deal with a topic in one of the following categories of topics, or you may suggest an additional
engineering category for approval:

Product or Device Presentation: “The Demo Minute”

Demonstrate a device or product and the engineering principles used in its operation. Choose a design that interests you
personally and comment on what you regard as its commendable features. The device need not be just for business
purposes, its functionality may be through its entertainment value or simplifying everyday tasks.

Newsworthy: Current Events or World News

Discuss current or world events that in some way relate to Engineering. Without limiting your areas of interest, you may
like to consider offering solutions to a social problem which has occurred or perhaps discuss how a disaster was
prevented.

Biography: Engineers with an Impact

Present a person who has made an impact in the field of engineering and how their work made that impact and what if
any device they invented. You may choose a person of interest to you — or who is in the field of engineering of interest to
you.

Vocabulary: Word of the Day

Introduce one or more relatively unfamiliar terms used in engineering which you think will ignite or stimulate the class’
interest in engineering. The word itself may be new to you or it may be that its application creates the new association.

All students participating in this exercise will receive credit in their final grade where adequate work is presented.
Details presented in OMEs may form the subject matter of quizzes or tests throughout the course.

Date of OME:

List of Possible Topics:




APPENDIX II: One-Minute Engineer Assignment Grading Rubric

GE 104 - Freshman Engineering 1
Fall 2006 - Instructor

Student:

Date/Time:

Checklist:

One Minute Engineer Presentation Scoresheet

[J  Email establishing topic received from student at least 24 hours in advance, excluding weekends.

[0 Topic area selected: Biography Device Newsworthy Word of the Day
[0 Topic:
Presentation: elapsed time seconds
Practitioner - 3 Intermediate - 2 Novice - 0

too slow

Length of = 60 to 120 seconds = 45 to 59 seconds = <45 seconds
Presentation = 121 to 135 seconds = > 135 seconds
Volume/Diction | = Easy to hear = Cannot hear at times = Difficult to hear

of Presenter

Rate of = Appropriately paced = At times rushing too fast or | ® Predominantly too fast
Presentation — neither too fast nor overly pausing to fill time or too slow

Presenter's Level | = Interested

= Somewhat interested

= Uninterested

of Interest = Highly prepared = Adequately prepared = Unprepared
= Enthused = Neither enthused nor bored = Bored
Comments:
Final score: Evaluator:




APPENDIX III: Pre-Survey

Name: Date:

Please truthfully answer the following question based on the scale provided below and provide comments:

Strongly Disagree Disagree Neither Disagree/Agree Agree Strongly
Agree

1 2 3 4 5

I feel aware of engineering issues in history.

1 2 3 4 5

I feel aware of engineering issues in my surroundings.

1 2 3 4 5

I feel aware of the engineering issues in current world events.

1 2 3 4 5

Comments:




APPENDIX IV: Post-Survey

Evaluation & Feedback:
One-Minute Engineer Presentations

Please answer the following questions based on the scale provided below and provide comments:

Strongly Disagree Disagree Neither Disagree/Agree Agree Strongly Agree
1 2 3 4 5

1. Due to the activities of the One-Minute Engineer presentations, I feel more aware of engineering issues in history.

1 2 3 4 5

Comments:

2. Due to the activities of the One-Minute Engineer presentations, I feel more aware of engineering issues in my surroundings.

1 2 3 4 5

Comments:

3. Due to the activities of the One-Minute Engineer presentations, I feel more aware of engineering issues in current world
events.

1 2 3 4 5

Comments:

4. The One-Minute Engineer presentations are interesting.

1 2 3 4 5

Comments:

5. The One-Minute Engineer presentations may be useful.

1 2 3 4 5

Comments:

over=> >




6. Which form of OME did you choose to present? Circle one or a combination:

Vocabulary Product/ Device Presentation Newsworthy Biography

Why?

7. Which form was your favorite to watch? Circle one:

Vocabulary Product/ Device Presentation Newsworthy Biography

Why?

8. In addition to the presented content and its educational value, what do you think were some of the additional objectives for
having the OME?

9. Please suggest other forms of One-Minute Engineer presentations or for ways to improve the activity:

Thank you!




