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nanoHUB Introduction

nanoHUB.org is a web-based repository for research, education and collaboration materials in nanotechnology. The site
has thousands of resources including online presentations and lectures, course materials, publications, tutorials and
simulation tools. With hundreds of contributors from the nano-science community and thousands of users worldwide
coming from both academia and industry, nanoHUB is a growing part of research and education in the field.

nanoHUDb is supported by the Network for Computational Nanotechnology (NCN) which is funded by the National
Science Foundation. The NCN is a collective of universities with a vested interest in nanotechnology, exploratory
simulation and cyber-infrastructure. The creators and maintainers of nanoHUB envision the site as an important locus
for education, research and collaboration in the varied fields involving nanotechnology.

Interview Process

We began by hosting a project kick-off conference call with Michael McLennan, Senior Research Scientist at Purdue
University, NCN developer and our client liaison for the project. After discussing the history and goals of nanoHUB,
Michael shared valuable information about the nanoHUB user base. The current structure of nanoHUB has been online
for about 4 years — long enough to establish a critical mass of users. The website has about 90,000 unique users and
500-600 contributors.

Taking our knowledge of nanoHUB, we constructed an interview outline (see appendix B) to guide us in 30 to 40 minute
interviews with users. The goal of the interview is to paint a picture of nanoHUB users: their basic demographics, how
they interact with nanoHUB and why, what their Internet and online community experience is, and how satisfied they
are with their nanoHUB experience.

To obtain users for interviews, we started at the source by soliciting 55 users and contributors of nanoHUB via e-mail.
After briefly explaining our project goals, we offered users 300 reward points to use in the nanoHUB store
(http://www.nanohub.org/kb/points). Additionally, we explored opportunities for finding users on campus at the
University of Michigan. We individually e-mailed all nanoHUB contributors that are affiliated with the university, plus
faculty in the chemical engineering and macromolecular science departments who are interested in nanotechnology
research.

All of these efforts yielded two responses — one student and one faculty member — who conceded to answer some
guestions via e-mail because they didn’t have time to meet in person (these responses are included in appendix C as U7
and U8). Because of the limited response we received, our team decided to expand our interview search beyond
nanoHUB users, utilizing a proxy. The constraints for this proxy are as follows:

e Interviewees are affiliated with an academic research university.

e Fields of interest include engineering, biology, medicine or other sciences.

e If astudent, the individual should be an upperclassman (undergraduate) or graduate student.
e Theindividual has an interest in online academic resources, simulation tools or online learning.

Using this proxy, our interview approach changed slightly. Rather than focusing on questions specific to nanoHUB usage,
we emphasized interviewees’ experiences with online communities and online learning: their comfort level with online
interaction, what online learning tools they’ve used, what benefits they perceive from an online learning community,
etc.

To create personas and interaction scenarios, we have coupled the proxy interview results with information gleaned
from nanoHUB’s online polls (see below) and user feedback (viewable at http://www.nanohub.org/about/quotes/).
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Key Insights

nanoHUB users are scarce

Despite our repeated and wide-ranging attempts to find nanoHUB users, we were not able to speak with any users who
already use the website. Because of this fact, we made extra efforts to speak with additional users and find
supplementary data through nanoHUB’s website. In the end we were able to speak with many interviewees who fit the
typical nanoHUB user profile, and we gained some valuable insights about user behavior from nanoHUB user poll results.

Google searches are more popular than specialized website searches

Our interviews revealed that while most users do visit special-topic websites from time to time to find information, most
will use Google to perform an initial search. This is significant because one of nanoHUB's stated issues it that people
arriving to the site from a search engine may not be able to easily discern what the website is about.

Most users enjoy collaborative learning or belong to social networks

The users we interviewed almost all said they enjoy learning as part of a collaborative group; the ones who prefer to
learn on their own belonged to and participated in social networks. Right now nanoHUB is formatted as more of an
independent learning website, but we believe there is room for additional community and collaboration features.

nanoHUB pol | data provided helpful average

nanoHUB regularly polls users to find out who they are, what they want, and how they use the website. These results
are publicly available on nanoHUB, and so we used them to supplement our interview findings. From these statistics we
learned that users tend to be younger, with about 60% of users between ages 18 and 25. 55% of users are graduate
students, and 46.3% are interested in nanoelectronics; 40% of users used simulation tools more than other tools or
resources available on the site. These user statistics (available in Appendix A) helped our team to more fully understand
nanoHUB'’s primary user demographic and user behaviors.

nanoHUB has a broad international user base

Our client contact gave us some additional data about user distribution. Currently, about 40% of users are from the
United States, with the percentage of international users growing. The user base is spread across 172 different
countries.

809% of users are affiliated with an academic institution

Faculty makes up the primary contributor base, whereas the 90% of the academic user population is split relatively
evenly between undergraduate and graduate level students.

Personas and Scenarios

Using the data we gathered from our interviews with proxy users and our nanoHUB contact, as well as data we gathered
from nanoHUB poll statistics, each member of our team created a set of three personas and two scenarios. These
personas and scenarios will help us identify opportunities for nanoHUB by highlighting user needs and behaviors, and we
believe they will prove very helpful through our nanoHUB evaluation process.
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Matt Vanderwal: Simulation User

“l use nanoHUB’s simulation tools because they meet my specialized
needs.”

Demographics & Education

Age: 22 years old

Background: Matt grew up in Scranton, PA. He was always interested in
science and engineering, and he took college-level chemistry and physics
classes while in high school.

Education: Last year, Matt received his undergraduate degree in Electrical
Engineering from Rensselaer Polytechnic Institute. He just entered his
first year of the two-year Masters Microelectronics and Nanoelectronics
Engineering Program at Purdue this past fall, and he’s considering
continuing into the PhD program at Purdue as well.

Family: Matt comes from a long line of Dutch-Americans. His father is an Electrical Engineer who has worked as the CEO
of several major telecommunications companies.

Technology and Internet Use

Background: Matt’s father helped him set up an e-mail address when he was 8 years old, and since then he’s always
been into computers. He also likes tinkering with small electronics.

Computer Skills: Matt knows a lot of different computer programming languages, including C, C++, Matlab, and Perl; he
also knows some website programming languages like HTML, CSS and Javascript.

Adoption of new technology: Matt is always looking out for the latest gadgets. He considers himself a technically-
oriented person, and he can usually figure out new websites or programs pretty quickly.

Daily websites used: Every day Matt checks Facebook, Slashdot, and Digg; he also looks at the top news stories on
cnn.com and has news features displayed his iGoogle home page. He keeps up with his classes on “Blackboard,” his
school’s course management website. He tends to keep in touch with friends using Facebook, and he usually updates his
Facebook status at least once each day.

School-related web use: Matt will often use Google to search for technical papers related to his field, and then access
the full articles through his school’s library.

nanoHUB use: Matt visits nanoHUB every few weeks to run simulations on the Padre tool; he also uses the popular PN
Junction Lab simulator. He likes using nanoHUB because he can find very unique and specialized simulation tools on the
site that he can’t find elsewhere, and this helps him work more efficiently. In addition to running simulations, he
sometimes searches for publications about nanoelectronics on nanoHUB.

Leisure Activities

Matt has taken up basketball recently, and he joined an intramural team this past fall at school. He is also interested in
film, and he owns a lot of DVDs; he likes to have people over to watch movies on the weekend, and he also likes to go to
parties to try to meet girls.

Typical Day
Matt tends to sleep in and then go to classes until about 4 P.M.; he then usually works until about 1 A.M. His work on
nanoHUB tends to be later at night, after 11 P.M.

Goals
Matt’s end goal is to quickly find and deploy useful simulation tools that help him with his research and coursework.
These simulations allow him to test his circuit designs under varying conditions.

Motivations

Matt is partly motivated by his genuine fascination with the field of nanoelectronics. He also wants to be recognized by
his peers and professors as an outstanding student, partly in order to get recommendations from professors for possible
future PhD programs or jobs. He really wants to contribute to and innovate in the field of nanoelectronics.
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Erika McClure: Ongoing Learner
“I need to expand my knowledge of nanotechnology for my new job.”

Demographics & Education

Age: 30 years old

Background: Erika grew up skiing and hiking in Colorado Springs, CO.
Education & Work History: Erika graduated from high school at the top of
her class, and received a full scholarship to the University of Michigan.
After completing her B.S. in Electrical Engineering in 2000, she went to
work for Boeing in Seattle for seven years. She was hoping to move
somewhere warmer, and she finally got a new job at IBM in Tucson,
Arizona last year working on chip design.

Family: Erika grew up with 4 brothers and sisters, and her parents always stressed education; her father was a professor
at Colorado College. When she was 27, Erika got married to Brian McClure, whom she met at Boeing.

Technology and Internet Use

Computer Skills: Erika feels confident with computers and technology. She works on an IBM workstation that runs
Linux, and she also has an IBM thinkpad that runs windows XP. She is fluent in many different programming languages;
she learned 3 or 4 languages pretty well during college, and can easily pick up new language syntax at this point.
Adoption of new technology: Erika is somewhat ‘middle of the road’ as far as new technology goes. She’s not
necessarily an early adopter of every new gadget or program, but she does pay attention to new technology fads and
trends.

Daily websites used: Erika keeps in touch with friends through Gmail and Facebook, and she checks these multiple
times each day. She usually comments on a picture or writes on a friend’s wall on Facebook each day. She also checks
news sites like cnn.com and bbc.co.uk, and she checks out technical news on Slashdot and cnet.

Work-related web use: Erika visits w3.ibm.com each day — this is the company’s Intranet. She also visits software
vendors’ sites every few days to look up documentation. She uses web searches often to get help with programming
syntax questions, or to gather information on specific subjects related to her job.

nanoHUB use: Erika just started to use nanoHUB's educational tools, articles, and online ‘courses’ to help bring herself
up to speed on nanoelectronics. So far, Erika has signed up for a nanoHUB account and visited the site five times to
gather information. While she has mostly worked with microelectronics in the past, her new job requires that she
design devices at increasingly small levels; she wants therefore to learn how quantum effects will influence her
transistors. She uses a specific in-house simulation tool, so she doesn’t make use of nanoHUB’s tools. She has found
some good resources on the site, especially academic articles, but she sometimes has trouble with the site’s navigation.

Leisure Activities
Erika likes hiking, and she and her husband have started climbing on the weekends with a group of friends she met at
work. She also likes to play tennis, read true crime and mystery novels, and bake bread.

Typical Day

Erika works a typical 8 to 5 day. She often has meetings that break up her work time; she also is often interrupted by
coworkers asking her questions. So when she wants to find information on the Internet or on nanoHUB, she usually
wants to find it as quickly as possible so she can get back to work.

Goals
Erika’s end goal is to become better informed on nanoelectronics principles so that she can make good decisions in her
work. She also wants to work smarter and more efficiently.

Motivations

Because she is the only girl on her team at work, and because she is relatively new, Erika feels that she has to prove her
worth to her coworkers and boss. She wants to ensure that her work is valuable and appreciated, especially because
IBM has been going through rounds of layoffs recently and she wants to do everything she can to avoid losing her job.
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Marco Perez: NanoNovice

“l want to explore the field of nanoelectronics through online learning modules, / ’
lectures, and articles. “

Demographics & Education

Age: 19 years old

Background: Marco moved around a lot when he was growing up, as his father was
transferred often for his job; but he spent his high school years just outside of Boston, l
MA in Worcester. He has always been interested in arts and literature, but more
recently he became interested in math and engineering.

Education: Marco graduated from high school last spring, in 2008, and decided to § -
stay in the area and attend Worcester Polytechnic Institute. He is currently on a i~
Mechanical Engineering track at school, but he’s trying to determine if he should
switch to a different track; so he’s taking classes in Electrical and Chemical
Engineering as well. Marco is the type of student who likes to take control of his
learning by talking to professors, other students, and using internet resources to gain
additional knowledge.

Technology and Internet Use

Computer Skills : Marco is adept with computers and technology. He is currently taking some required computer
science classes and learning the basics of computer programming, although he did study this a little bit in high school as
well. He's also learning Matlab and Mathmatica this semester in order to create visualizations. He has a Dell laptop that
runs Windows XP.

Adoption of new technology: Marco considers himself an early adopter of technology, and is always up to date on the
newest video games, mobile devices, and computers. He spends a lot of time reading tech news and reviews online.
Daily websites used: Marco visits Facebook and youtube on a daily basis; he checks his e-mail (school and Gmail) on a
daily basis, but he prefers to keep in touch with people through Facebook. He also checks wired, cnet, and Slashdot
pretty much on a daily basis for tech news.

School-related web use: Marco uses his school’s course management website to check on what’s due for his classes
and submit assignments. He often does Google searches to look for articles or information related to what he’s learning
in class; he likes to get an alternate perspective aside from his teacher’s and the course literature. He reads journal
articles and less formal articles online, and this is how he came across nanoHUB.

nanoHUB use: For an electrical engineering course, Marco and his class are learning about nanoelectronics. He feels
that the book and instructor don’t go into sufficient depth, and he wants to learn more on this subject. So he has been
visiting nanoHUB and going through the learning modules and articles in order to get a better overall understanding of
the subject. He has been to the site about 10 times, and he has signed up for an account. He has found the modules
helpful and would like to see more of them added to the site.

Leisure Activities
Marco likes to play video games (xbox, wii) with his friends; he also likes to watch movies and listen to music.

Typical Day
Marco is a night owl, and usually stays up until 3 or 4 A.M.; this is when he does most of his work. He sleeps in, goes to
class, and hangs out with friends in his dorm during the daytime.

Goals
Marco’s end goal is to learn as much as he can about nanoelectronics; this will help him decide whether he wants to
pursue Electrical Engineering for his undergraduate degree, or if he’ll go toward Chemical or Mechanical.

Motivations
Marco is partly motivated by an intrinsic drive to learn and passion for science; he also wants to use this knowledge to
help him focus his studies.
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Scenario: Specialized Simulation

Matt Vanderwal works as a research assistant for his favorite Electrical Engineering professor, Dave Jacks, and he has
run into a minor research roadblock. He has been working on some nanoelectronic circuit designs for a few weeks, and
he now needs to test them to ensure they’ll hold up under varying conditions; but the simulation frameworks available
through Purdue aren’t quite what he needs. He doesn’t want to spend weeks trying to develop a new simulation tool,
and he’s hoping that someone out there has already created one and put it on the Internet for anyone to use.

The third result in a Google search for “nanoelectronic simulation” is for nanoHUB — “Simulation Tools for Research.”
Matt clicks this link and comes to a page that contains all research simulation tools in addition to a short description of
how the tools work on the site. It seems pretty straight-forward, so Matt starts searching through the tools. He finds
that the tools are tagged according to topic, so he searches for tools tagged with ‘nanoelectronics.” He gets 96 results,
which seems like a lot to sort through, so he searches within the set for a tool that contains the phrase ‘AC small-signal
analysis.” Right away, he finds the PADRE simulation tool; the ‘at a glance’ description says “PADREimulates the
electrical behavior of 2D/3D devices under steady state, transient conditions or AC small-signal analysis.” He clicks for
more information and finds out that this tool has a user rating of 10/10, has been deployed by 619 users, and was
developed at Bell labs. He finds screenshots and a longer description of the tool as well, as well as a manual in PDF
format. As he reads through this page he decides that this tool is precisely what he was looking for.

A large button on the page says ‘Launch Tool,” and he clicks this to get started. He first is directed to create an account
and log in, which he is able to accomplish very quickly. In launching the tool, he expects to have to download it and
open it on his machine; but to his surprise the tool seems to be browser-based. The interface is simple, with just a few
input fields, the largest of which asks him to enter his PADRE commands. He refers back to the PADRE manual and
immediately understands what he’s supposed to enter. He gathers the data and formats it into the syntax that PADRE
requires, and pastes it into the input field; he then clicks ‘Simulate,” and gets a very surprising result. The resulting wave
form doesn’t appear as he expected; it appears that his circuit design breaks down much more quickly under transient
conditions than he had anticipated.

The entire simulation process up to this point has been relatively quick and easy; it only took him one hour from the
time he entered nanoHUB to the time he received his results. He still has a few hours of work left, and he decides to try
to troubleshoot this issue with his professor, if possible. He sees that there is an option to share his simulation session
with another person, and he knows his professor is working in another building on campus right now. He enters
professor Jacks’ e-mail address and clicks ‘share,” and the system forwards an invitation to join the session and view the
results. Professor Jacks will be able to view the results without logging in, but if he wants to leave any comments or run
any simulations himself, he will need to create an account with nanoHUB.

Professor Jacks receives the request and opens the simulation results. A window embedded in the side of the simulation
tool allows Matt and the Professor to chat about what they’re seeing. Matt explains how he formatted the data and he
points the Professor to the PADRE manual. The Professor quickly sees a small but significant syntax error in the PADRE
commands that Matt entered, and he has Matt make the change and try again.

This time the simulation results are exactly what Matt and the Professor had anticipated. Both are able to see the wave
form appear on the screen, and both enter happy exclamations in the chat window. Matt exports a high-resolution
image of the simulation results, as well as a file containing the underlying data. He and the Professor may be able to use
these results in a research paper they’re publishing; fortunately, nanoHUB provides guidance on how to cite the work in
a published paper.

From start to finish, this simulation process took Matt just a few hours, and he was able to export valuable images and
data to potentially use in a published paper. Matt is very satisfied with his experience and plans to work extensively
with nanoHUB’s simulation tools in the future.
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Scenario: A Learning Environment

On Monday morning, Erika McClure drives into the IBM parking lot. The lot is looking a little empty these days; the
company has been having regular layoffs over the past six months. So far her team has been insulated from the layoffs,
but she feels some pressure to perform well in order to keep her job. She heads into her office and settles in for the
day, and her boss soon arrives for their daily check-in. Her boss, Kathy, lets Erika know that the team is going to start
working with a new client, SupaFon, who aims to create the world’s smallest mobile phone.

Erika and Kathy talk about what their team can do to prepare themselves for working on this unique project; they’ll need
to be well-informed and well-equipped to understand the singular challenges brought about by working at such a small
scale. Erika tells Kathy about her passing experience with nanoHUB as a reputable educational resource, and they open
the website to explore it a little further.

From the home page, they find a series of what appears to be very helpful educational links under ‘Resources:’
Animations, Courses, Downloads, Learning Modules, Notes, Online Presentations, Publications, Series, Teaching
Materials, and Workshops. Kathy is excited about the potential of this site to help increase her team’s expertise; she
also notices that the website offers various simulation tools, which could be helpful during their project. After clicking
on Learning Modules, Erika and Kathy come across a Module called ‘Ballistic Nanotransistors.” This sounds like a perfect
place to start; they decide that Erika should take some time to go through the learning module, and then report back to
the team with the primary learning points.

After Kathy leaves, Erika starts the Ballistic Neurotransmitters learning module. She quickly understands that the
module is a series of lectures that include audio and slides, created by a professor at Purdue University. She feels
confident of the quality of the information since the professor comes from such a well-known institution. She takes a
few hours to watch all the videos in this series, and she takes notes and thinks about what aspects will be most useful to
her team. She takes the quiz at the end and gets a perfect score — ‘good,’ she thinks, ‘I must know what I’'m doing.’

That night, after she gets home from work, Erika decides to take a little more time to brush up on nanoelectronics. She
has a team meeting the following day, and she knows her boss will expect her to share what she’s learned on nanoHUB.
She decides to read a few of the publications available on the website. It appears that each publication is tagged with
various key words; she finds 34 that are tagged with ‘nanoelectronics,” and in browsing this set she finds ten articles that
she thinks will help her with her forthcoming work. She downloads and skims the PDF articles, noting some of the most
significant findings and points. She e-mails the articles to her work e-mail so she can show them to her boss tomorrow.

Finally, Erika browses through the online courses and simulation tools that are available on the website. She finds a
course on Nanoscale Transistors that she thinks would be enlightening; she saves it to her nanoHUB favorites so she can
watch it later. She finds that many of the simulation tools are very specialized, and she finds three that she thinks might
help her team with their simulation needs.

The next day at work, Erika shares what she learned with her boss. Together they look through the ten publications that
Erika collected from nanoHUB, and they decide to print one of them to bring to their afternoon team meeting. Some of
the team members are more versed in nanoelectronics, but some are relatively inexperienced; and regardless, the
article will be a good review for everyone. Erika puts together a short presentation about what she learned the prior
day, and brings it to the meeting.

As Erika presents what she learned on nanoHUB, she pulls up the website and shows her team what tools and resources
are available. The team decides that they will all register on the site, and they agree to enrich themselves by reading
one article or going through one learning module each week; they’ll then discuss what they learned at each weekly
meeting. The team is also excited about the simulation possibilities; even though they have an in-house simulation tool,
they think the tools available on nanoHUB might allow them to more thoroughly test their designs under many changing
conditions.

Erika is pleased with the team’s enthusiasm for nanoHUB, and she feels confident that their new knowledge will
positively affect the products they produce. She also feels confident she’ll keep her job, at least for another day.
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Appendix A Z User Data

nanoHUB uses online polls to collect user demographic information and preferences. We supplemented our interview
data with this information in order to gain a more representative view of the users. We’ve summarized the poll data
below, focusing on how the majority of users answered each question. We also read some ‘notable quotes’ from users
at http://www.nanohub.org/about/quotes/ to get a little more insight about users.

How old are you? (Feb-Mar 2007, 327 votes)
60.9% 18-25

28.7% 26-35

6.7% 36-45

1.8% 46-55

What kind of student are you? (Feb-Apr 2006, 189 votes)
55% Graduate Student
18% Undergraduate Student

What are you interested in? (Apr 2006, 147 votes)
46.3% Nanoelectronics

15.6% Nanostructured materials

10.9% Nanomedicine

What do you use the most in nanoHUB? (Apr-Jun 2006, 115 votes)
40% Simulation Tools

28.7% Tutorials/Seminars

13% Learning Modules

What do you use nanoHUB primarily for? (Jul-Aug 2006, 84 votes)
34.5% Research & Education

34.5% Research

27.4% Education

What programming language do you primarily use? (Aug-Sep 2006, 211 votes)
33.6% C/C++

31.3% Matlab

19.9% Fortran

I can find content in my areas of interest easily on the nanoHUB (Sep-Oct 2006, 70 votes)
34.3% Strongly Agree

25.7% Agree

20% Strongly Disagree

11.4% Disagree
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What do you use the nanoHUB primarily for? (Nov-Dec 2006, 104 votes)
37.5% Education

32.7% Research

27.9% Both Equally

What would you like to see more of on the nanoHUB? (Dec-Feb 2007, 123 votes)
26.8% Tutorials

23.6% Complete Courses

23.6% Simulation Tools

Which social networking site do you use the most? (Sep-Nov 2007, 251 votes)
43% Facebook

24.7% Don't use any social networking sites

13.5% Another social networking site

8.8% LinkedIn

5.6% myspace

3.6% Windows Live Spaces

.8% bebo.com

What aggregator do you use for RSS feeds? (Nov-Jan 2008, 112 votes)
47.3% | don't mess with RSS feeds

32.1% Google Reader

17% Other

Can your cell phone or PDA access the web? (Apr-May 2008, 230 votes)
40% No, my cell phone doesn't do that

32.2% Yes, but it's some other model

9.1% | don't have a cell phone or PDA

9.1% Yes, it's an Apple iPhone or iPod touch
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Appendix B 7 Interview Questions

Demographic info

Age?

Gender?

How would you characterize your education level?
Are you currently employed? What is your job title?
Where are you from?

Where do you live now?

What's your primary language?

Are you a student or faculty member?

How long have you been at Purdue (or your school)?
What is your major/field of study?

What activities do you do outside of school/work? What do you do for fun?

Internet/Technology/E-communities

What do you use the Internet for on a daily basis? Email? What websites do you check daily?

Are you an active member of online communities? Which ones? How often do you log in? How often do you contribute?
What kind of computer do you use? laptop or desktop? Operating system?

What browser do you use?

Your work

What other resources do you use to accomplish your work? Libraries, professors, books, other websites?

Do you use other online academic resources? Which ones?

Which do you use most often?

Do you prefer up-to-the-minute information on nanotechnology, or do you refer to lots of static resources like books/articles?
Do you tend to go to the library?

Do you enjoy learning as part of a collaborative group?

Do you attend conferences in your field?

How interested are you in the field of nanotechnology? [if needs prompting - E.g. just curious, taking one class in the subject, is it
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your major, is it your PhD program, etc?]

NanoHub questions

How did you find out about nanoHUB?

Are you a registered user of nanoHUB? If so...

How long have you been a registered user of NanoHub?

How often do you visit nanoHUB?

When you visit the site, do you usually log in or not?

Have you ever contributed to the site? If you've ever contributed, why? What have you contributed?
Tell me how you use nanoHUB -

-if they can't remember the other parts of the site, start listing them -
e simulations?
e learning modules/seminars/workshops
e gand a forums - like 'nanoHUB Answers'
® meetings
e groups

L etc

Have you ever taken a poll on the website?

Do you have points on nanoHUB? If so, have you ever redeemed them?

Do you usually use nanoHUB at school, work, or home?

Do you tend to refer to nanoHUB/work online at certain times of day? Do you work in the morning/evening?
Do you use nanoHUB resources to help you complete homework?

How much time do you give yourself to accomplish your work on nanoHUB?

How much time do you usually spend on the site at one time? (This might be redundant)

Overall, how much do you value nanoHUB on a scale of 1 to 5? 1 means you don't value it at all, and 5 means you find it extremely
valuable.

Searching on nanoHUB
Do you tend to explore the website, or do you look for info to complete a specific task?

How do you find what you're looking for on the website? Search? Tags? Bookmarked pages?
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Usability

Was there ever a time when you wanted to accomplish something on the website and weren't able to?
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Appendix C Z Interview Results

U1l

Demographic Information

Age
30

Gender
Male

How would you characterize your education level?
BS Electrical Engineering 2000

Are you currently employed? What is your job title?
Yes IBM-'Advisory Engirer' -1 am an EDAElectronic Design Automation Engineer

Where are you from?
Randolph, New Jersey

Where do you live now?
Milton, Vermont

What's your primary language?
English

Are you a student or faculty member?
Neither, graduate

What is your major/field of study?
Major was Electrical Engineering, graduated from Rutgers University in 2000.

What activities do you do outside of school/work? What do you do for fun?
Snowboarding, cycling, photography, hiking, jogging, watch movies

Internet/Technology/Ecommunities

What do you use the Internet for on a daily basis? Email? What websites do you check daily?
Work, news (digg.com, cnn.com, google news, slashdot) yahoo email, work email, also check flickr on a daily basis

Are you an active member of online communities? Which ones? How often do you log in? How often do you
contribute?
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Facebook, flickrFacebook logs in few times a day, contributes few times per week
flickr - upload photos about 1x/week, but usually check it out every day totbee people's photos

What kind of computer do you use? laptop or desktop? Operating system?
| have two computersiBM Thinkpad laptopWindows XP, IBM workstation w/Linux

What browser do you use?
Firefox

Your Work

What other resources do you use to accomplish your work?

Will look up programming help on the interndike if I'm trying to do something in perl, I'll go to a perl websiténeed
help doing something thdtcan't figure out how to do.

Simulations we do simulations but we @ our own tool ifhouse. The industry standard circuit simulation toels
hspice, and another called spectEhese are all we needhey work well for our purposeshey're the 'state of the art'

in terms of our specific simulationsThe only reasn | would do simulations is as a part of our testing to make sure
things are working designers would simulate circuits that they desi§w. basically, circuit simulators is what those two
software packages do (hspice and spectre).

Onadailybasis A G 60PAdYPO2YI ¢ KA OfoldokipedplE &, fiddddtudheytatiehacompshg NJ-
news, HR stufit's where you go to do all your medical, 401K, etc.

L Ffaz2 32 2dzi (2 2 dzNJ a2Cadesce DNBign@BiéRyadpdisentdr’GiaghacsMaghe® S | «
Mostly to look at their software documentation

Do you use other online academic resources? Which ones?

Sometimed look up papers/articles on other websites, baan't tell you what websitesit's just stuff I'll google Often
it's something am interested in for my own enrichment, not for my jéh.hear about experimental devices in a
meeting or something, and then go look up details on it on the intefBet.there's other times I'll need to look up
something for my jb. For the most part, it's not directly related to my job though.

Which do you use most often?
Google search, maybe Wikipedia.

Do you tend to go to the library?
No

Do you enjoy learning as part of a collaborative group?
| think| learn better on mypwn, maybe with a partner.

Do you attend conferences in your field?
Not in the past couple of yearsmostly because of budget restrictions on travidlave attended conferences, have
contributed to papers that were presented at conferences.
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How interested are you in the field of nanotechnology?
Very interested re: workworks directly in that fieldTechnically work in microelectronics but we're starting to work in
nanoelectronics as well.

NanoHub Questions

How did you find out about nanoHUB?
My girlfriend

Are you a registered user of nanoHUB?
Yes

How long have you been a registered user of NanoHub?
One week

How often do you visit nanoHUB?
Just a few times

When you visit the site, do you usually log in or not?

I don't know..l haven't taken advantage of thfeatures of logging in yetid tell it to keg me logged in automatically.
I'd probably try to look up papers without logging ifhe only incentives would be to get points to getshirt or to
target my content usingny nanohub.

Have you ever contributed to the site? If you've ever contributed, why? What have you contributed?
Not yet

Tell me how you use nanoHUB

Papers/articles/publicationsthat's whatl would be most interested in.saw something about BNjunction- a type of
structure that's used as a basis for all microelectronscsyou can find out why certain electronics work the way they
do. learning the physical properties of why our softwdesigns work that's the part Im interested in. L ®dR
interested in an interactive flash thindike an animated thing, or a slideshewo show what the electrons are doing
when they pass through a certain structuig.factl think L ®dmore likely to look at something like that all the way
throughthan | would a paper, whichwould just skim through anpickup bits and pieces.

Have you ever taken a poll on the website?
No

Do you have points on nanoHUB? If so, have you ever redeemed them?
No

Do you usually use nanoHUB at school, work, or home?
Fom work, for sure.
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Overall, how much do you value nanoHUB on a scale of 1 to 5? 1 means you don't value it at all, and 5 means you find
it extremely valuable.

I'm new to the sitel. ®a&ve to look around a little bit moréRight now the valued me is about 2.5, maybe dhat could
increase asstart to learn more about it.

Was there ever a time when you wanted to accomplish something on the website and weren't able to?

Whenl went to the website it wasn't immediately obvious what the websaites about. | looked around and got an idea
what you could doBut at first, it was kind of confusing to m&bu can look at 'my nanohub' and kind of focus in on the
things you're interested inLike Im not interested in nanomedicire mechanicatypes of things,'in just interested in
nanoelectronics So it looks like you can choose topics that you want to focus on.
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U2

Demographic Information

Age
24

Gender
Female

How would you characterize your education level?
B.S. degree in mechanical enginegr(from Purdue), currently studying for M.S. degree in Mechanical Engineering
through University of lllinois online education.

Are you currently employed? What is your job title?
Yes, at MedTronigAssociate Mechanical Design Engineer (hopefully smbe & mechanical design engineer)

Where are you from?
Emporia, Kansas

Where do you live now?
Minneapolis, Minnesota

What's your primary language?
English

Are you a student or faculty member?
Student

How long have you been at studying at U of IL?
Starting 3% semester (since May 2008)

What is your major/field of study?
Mechanical Engineering

What activities do you do outside of school/work?
Church, running, mostly outdoorsy stuff, hiking, soccer

What do you do for fun?
See above, being oude, spendig time with friends.

Internet/Technology/E-communities

What do you use the Internet for on a daily basis?
Email, news, class, research (sometimes for vgadcent developments in medical device industry)

Email?
Social, work correspondence
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What websites do you check daily?
| have a Google homepage, so news (BBC, CNN), MedGadget.com (a few times a week), Google stocks (finance page

Are you an active member of online communities?
Yes.

Which ones?
Facebook (only because people would notéeme aly’ S | 6 2 dzii  Aoiv Xdo lik®ititagetistaydirstouch with

people)

How often do you log in?
Maybe once a week.

How often do you contribute?

ale@oS 2y0S | Y2y(iK oyvyzadfe ¢gKSy LIS2L)X S I NB Lldzéthirgy 3 LJ
What kind of computer do you use?

Dell

Laptop or desktop?

Desktop

Operating system?
L GKAY]l AdQa -tT &Sax -to

What browser do you use?
Firefox

L KI@S G2 dzaS L9 F2NJYe Ofl aasSa IyR AGBNIRNRGEE NYSE dzv
aYFtfSNE Al aSSvya G2 NBFNBEAK Y2NB 2F0SyT Al YI1S&a |«
defaults are annoying and it seems to be kind of slow. The tab system seems to make the whole thileg Tthpio

should just design the system for Firefox.

Your work

What resources do you use to accomplish your work?
Technical papers, lab where | do a lot of hands on work, internal research; for basic info (like material propstits
with Googlel. Qf f dz&S G KS AYGSNYySiGz o6dzi F2NJ 6KS Yz2ad LI NI L

Do you use other online academic resources?
[ FyQl GKAY]l 2F 2yS Ay LI NI A OdzZ I N

Do you prefer up-to-the-minute information on your field, or do you refer to lots of static resources like
books/articles?
Definitely nogc L. LINBSFSNJ ySga dzLJRIFGSa o0Y2NB 06SOFdzasS AdGQa oKI

Do you tend to go to the library?

'L KFa Fy 2yEAYyS ftAONIFNE AA0Ss a2 L OFy f 23Af I yFR yIRO(
article on Google (in my opinion, it has the best search) that | want, and then access the full article via the library
website.
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Do you enjoy learning as part of a collaborative group?

5SLISYRa 2y (GKS 3IANERAzZIP e reveknkt tHem. Rigad a clasizivhede ivéviere Ksked® shiarg oud ;
e-mail address with the class, and then no one exchangedie(there was no correspondence). There was no
mechanism/environment to encourage discussion.

Do you attend conferences in your field?
b2 @SG> o6dzi AGQa y20G o60S@2yR (GKS NBIfY 2F LI2aaAoAt Al

Have you ever participated in a lecture online?
Yeah, last semester | basically watched the lectures. There is no means for interacting with the professor during the
f SOGdzNBx AdQa Ittt adldiraoo

Was it live, or after-the-fact?
Live is not an option. They post them by Tuesday night or Wednesday morning. There is some method of feedback. Yc
can email the professor your feedback.

What is your primary mode of communicating with professors?
Email.

With classmates?
L R2 Yy Qi o

There is definitely room for improvement here. An office hour once a week online with a chat & online whiteboard woul
be really nice. That way you could communicate with the professor and other classmates. (other classmates are no
online students).

Do you tend to refer to your classes online at certain times of day
Nights or weekends

How much time do you give yourself to accomplish your assignments?
A couple days.

How often do you view the online lectures?
| only watch lecturesrec one time is enough.

How do you usually find what you're looking for on websites?
L KIGS ¢6So0aAaiasS aSrNOKSa 060SOldzaS GKS@QNB dzadzZ £ €& ONI LX
into Wikipedia or do a control+F to find it ire webpage.
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U3

Demographic info
Age?
23

Gender?
Male

How would you characterize your education level? What School(s)?
Some graduate level educatioB.S. in computer engineering and a B.S. in mechanical engineering both from Virginia
Ted. Graduate work currently at the University of Michigan.

Are you currently employed? What is your job title?
Yestutor. t NEB @A 2dza Ll2aAiAdAizya 6SNB KStR 46SNB GLINRRdAzZOG RS@OSt
LISNF2NXYIF yOSKkAYGSANI A2y SyaAaAySSNIé

Where are you from?
Sterling, Virginia

Where do you live now?
Ann Arbor, Ml

What's your primary language?
English

Are you a student or faculty member?
Student

What is your major/field of study?
Mechanical engineering systems and control

What activities do you do outside of school/work? What do you do for fun?
Work on / maintain my carsWatch movies.Listen to lots of music.

What do you use the Internet for on a daily basis? Email? What websites do you check daily?
on a Dalily basis, thinternet is used for:

News Cnn.com andbc.co.ukprimarily

Automotive newsgminsidenews.com

Computer news cnet.can, xIr8yourmac.com

Emailca2l Aff I ¢KdzyRSNBANR SYIFIAf OtASydsz F+a ¢Sttt a 3223

Are you an active member of online communities? Which ones? How often do you log in? How often do you
contribute?
No longer an active member due to grad school consuming so much time.

Do you tend to go to the library?
Yes, on a daily basis for homework / just to have a computer to log on to the internet.
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Do you enjoy learning as part of a collaborative group?
Yes

Do you attend conferences in your field?
Not currently.

How interested are you in the field of nanotechnology?

SomewhatL FSSt GKS GSNY Wyly2Q KIFa 0SSy aGNBGIOKSR o0Seéz2yl
products/categoriesfetc. dziT A F AGa RSTFAYAGA2Yy Aa KSt RYdshaminie@sied yi2 f 2
keeping up to date with breakthroughs in the sectior particular, those regarding biomedical applications of
nanotechnology.

Do you use web-based tools to aid teaching (such as ctools, a course website or a course wiki)? If so, what tools?
Yes, ctools.

Do you use web-based tools or computer software for your own research projects? If so, what tools?
Yes.Wikipedia, U of M's Mirlyn, assorted journalatipost online versions of all of their journals (such as the SAE).

What kind of computer do you use? laptop or desktop? Operating system?

I have one desktop and one laptapoth run Windows, but the laptop can dual boot so it also has Ubuntu Linux.

What browser do you use?
Firefox

What other resources do you use to accomplish your work? Libraries, journals, books, any other websites?
Individual journals such as SAE and iEEE eX@lereell as journal databases for multiple journal sources (Miokyn
University of Michigan, Addison for Virginia Tedhlso use Google to find journal articles.

Do you use other online academic resources? Which ones? Which do you use most often?
Google searches.
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U4

Demographic info

Age
22

Gender
Male

How would you characterize your education level?
Recent College Grad

What School(s)?
Worcester Polytechnic Institute, Mechanical Engineering

Are you currently employed?
Yes, at Raytheon Company

What is your job title?
Mechanical Engineer |

Where are you from?
Boston (Dorchester), MA

Where do you live now?
Boston (Dorchester), MA

What's your primary language?
English

Are you a student or faculty member?
Full Time Employee

What is your major/field of study?
Mechanical Engieering

What activities do you do outside of school/work? What do you do for fun?

When | was in school, | was involved in: WPI Admissions Intern, Senior Honor Society, Residential Advisor, National
Society of Black Engineers, Campus Center Studerdatidpe Manager, Sigma Phi Epsilon Brother, WPI Panthers Step
Squad, Founder and Member

b2¢ GKIFIG LQY F 3INIRI LQY GNRBAYy3I (2 AFdokR anzanfesedofitied y 3 &
Toast Masters Club where we practice and learblip speaking. | am the sitep for Raytheon Black Employee Network,
and | also volunteer at the Boys n Girls Club to help middle school students with their science fair projects. The science
fair is sponsored with Raytheon and the Patriots.

llovetoa G SLJ YR GKS GKSFGNB FNIaz a2 LQY UGUNBAYy3I G2 FAYR
love to listen to R&B music. | like to travel and explore new cultures, | wish traveling could beXa hdablogii A G Q& &

What do you use the Internet for on a daily basis? Email? What websites do you check daily?
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L LINRYFNREf& dzasS A '-F?NJ SYFAf FyR G2 LJ @ AYvé oAffta yR
games. | use it also for the news and youtub&wh L QY 9. ¢w9a9[, O02NBRO® L a
missed, like the inauguration. | usually am on these sites:

Yahoo Malil

Gmail

Sprint.com

BankofAmerica.com

Xtube.com

Youtube.com

Raytheon.com

Facebook.com

Are you an active member of online communities? Which ones? How often do you log in? How often do you

contribute?

No, they bore me sooo much. If | am in one, | usually just sit back and read what everyone else rights. | never contribu
G2 GKS 02YYdzyA (@ denet@vrk oPpgopl@ they yut nde 2 YoSch ®ith.NJ i K

What kind of computer do you use? laptop or desktop? Operating system?
I have a Dell Desktop | got when | first went to college. It has the Windows Vista OS.

What browser do you use?
Internet Explogr

What other resources do you use to accomplish your work? Libraries, professors, books, other websites?

While | was in school it was all of the above. But my primary sources were library website and using electronics journal
and stuff. | would useht professor if | got stuck or needed advice and would use books because they are more
GaOK2f NI e@éd¢d b2¢ GKIG L 62N] = L dzaS 2GKSNJ Sy3aaAySSNE
college notes and books.

Do you use other online academic resources? Which ones?
Wikipedia
Do you tend to go to the library?

No

Do you enjoy learning as part of a collaborative group?
Yes! As long as the group is actually collaborative and not leaving people behind.

Do you attend conferences in your field?
No, not yet, but it is in the plan. | do attend work sponsored corporate events. When | was in college, | did attend
conferences in my field fairly often.

How interested are you in the field of nanotechnology?
Not really interestd. It looks like cool stuff, but not something | would want to get into.

25 | Katie McCurdy



Do/did you use web-based tools to aid teaching (such as a course website or a course wiki)? If so, what tools? Nope

Do/did you use web-based tools or computer software for your own research projects? If so, what tools?

LG RSLISyRa 2y (GKS Ofraasx AT Ad sta | fFr0o ¢S dzZaSR Yl y¢
school | used Pro Engineer which is a CAD program. Sometimes we used stress analysis softwaretasts on

projects. There are also thermo dynamic tools we used in school. At work, in industry, we use the same things | did in
school. At work we also heavily rely on PDFs and Adobe Writer.

Do you attend conferences in your field, which ones?
National Society of Black Engineers Conferences
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U5

Demographics
Age
26

Gender
Female

How would you characterize your education level? What School(s)?
Graduate student@year Umich,. | OK2f SNDR& 4 ! yA@gSarde 2F al NBtlyR . If

How long have you been at Michigan?
4 years

Are you currently employed? What is your job title?
GSRA, (Graduate StudelResearch Assistant)

Where are you from?
Really not from anywhere, East Coast

Where do you live now?
Michigan

What's your primary language?
English

Are you a student or faculty member?
Student

What is your major/field of study?
Electrical engineering, MEM@icroelectromechanical systems (nano stuff)

What activities do you do outside of school/work? What do you do for fun?
Dance, moviggarties and cooking.

What do you use the Internet for on a daily basis? Email? What websites do you check daily?
Pretty much google and emajournal searches, youtube, facebook,

Are you an active member of online communities? Which ones? How often do you log in? How often do you
contribute?
Facebook On average 4or 5X a week, and Myfamilypost 1X a week. Contribute as often as you log on

What kind of computer do you use? laptop or desktop? Operating system?
Desktop, XP

What browser do you use?
Firefox
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What other resources do you use to accomplish your work? Libraries, professors, books, other websites?
Internet, proquest, mirlyn

Do you use other online academic resources? Which ones?
No

Which do you use most often?
N/A

Do you tend to go to the library?
No

Do you enjoy learning as part of a collaborative group?
Yes

Do you attend conferences in your field?
Yes

How interested are you in the field of nanotechnology?
Very interested

Do/did you use web-based tools to aid teaching (such as a course website or a course wiki)? If so, what tools?
Ctools

Do/did you use web-based tools or computer software for your own research projects? If so, what tools?
L R2y QG GF1S Fye OflFraasSa odzi L R2 dzasS /!5
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U6
Demographic info

What is your Age?
23

What is your primary language?
English

How long have you been at Michigan?
5years

What is your field of study?
Industrial & Operations Engineering

Are you currently employed? What is your job title?
Yes, Pierpont Commons (I video tape classes and s} th

Where are you from?
Detroit, Ml

Where do you live now?
Ann Arbor, MI

Are you a student or faculty member?
Student, undergrad

What is your major/field of study?
Industrial engineering

What activities do you do outside of school/work? What do you do for fun?
Movies

What do you use the Internet for on a daily basis? Email? What websites do you check daily?
Emails, facebook, blogspots, youtube, sports webpages

Are you an active member of online communities? Which ones? How often do you log in? How often do you
contribute?
Facebook, aim

Do you tend to go to the library?
Yes to study

Do you enjoy learning as part of a collaborative group?
Yes . | like how other people interpret things differently

How interested are you in the field of nanotechnology?
minimal

29 | Katie McCurdy




Internet/Technology

Do you use web-based tools to aid teaching (such as ctools, a course
website or a course wiki)? If so, what tools?
ctools, mastering physics, minitab

Do you use any computer software in your courses (for crunching
numbers, running simulations, making spreadsheets etc.)? If so, what
software?

aAyArilloz tA1S SEOSts OFLyQil aleée o
the numbers in (no interfac#)an excel but excel is more dynamic

Also Citrix, and SAP

Do you use web-based tools or computer software for your own research
projects? If so, what tools?
Nymex New York market exchange

What kind of computer do you use? laptop or desktop? Operating system?
MacBook Pro, laptop, OS X

What browser do you use?
Safari & Firefox Mozilla

Your work

What other resources do you use to accomplish your work? Libraries,
journals, books, any other websites?
bankrmate.com Wikipedia

Do you use other online academic resources? Which ones?
No

Do you attend conferences in your field, which ones?
No

S

i

a

SNJ 2NJ 62NRBR ST 2dza
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Additional Resources: Data obtained through e-mail

In addition to in-person interviews, our group obtained some additional simple information from a student and a
professor who were not available to meet or speak with us. U7 and U8 were short on time, but we wanted to get their
feedback so we forwarded a shortened version of our interview questions to them.

U7: Professor

Demographics

What is your Age? 67

How long have you been at Michigan? 34 years
What is your field of study? EECS, Microelectronics

Internet/Technology
Do you use web-based tools to aid teaching (such as ctools, a course website or a course wiki)? If so, what tools?
When | teach, we use Ctools and make lectures available on the web.

Do your students use any computer software in your courses (for crunching numbers, running simulations, making
spreadsheets etc.)? If so, what software?
Yes.We use BPREM, SPICE, MEMCAD and similar programs for simulation.

Do you use web-based tools or computer software for your own research projects? If so, what tools?
Same as above plus LabView and ANSYS for mode&lsmycommercial layout software for chips ahdit simulation.

What kind of computer do you use? laptop or desktop? What operating system?
My computer is a laptop Mac G4.

What browser do you use?
Google

Your work
What other resources do you use to accomplish your work? Libraries, journals, books, any other websites?
The LNF processing laboratory and a broad set of chip layout tools and simulation tools.

Can you think of any other online academic resources you have used in the past?
Certainly commercial journals, largely IEEE.

Do you attend conferences in your field, which ones?

Yes. The International Conference on Solid-state Sensors, Actuators, and Microsystems (Transducers)
The Solid-State Sensor, Actuator, and Microsystems Workshop (Hilton Head)

The IEEE MicroElectroMechanical Systems Conference

The IEEE International Solid-State Circuits Conference

The IEEE International Electron Devices Meeting
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U8: Student

Age
22

Gender
Male

How would you characterize your education level? What School(s)?
High School Grad (Carthage High Scfiogl4' yr in Chemical/Mechanical Engineeribig/)

Are you currently employed? What is your job title?
b2d Ludevit I a

Where are you from?
Long Branch, TX

Where do you live now?
Ann Arbor, Ml

How long have you been at Michigan?
3 years

What's your primary language?
English

Are you a student or faculty member?
Student

What is your major/field of study?
Chemical/ Mechanical Engineering

What activities do you do outside of school/work? What do you do for fun?
NSBE (National Society dd& Engineers) Fun: Working out, reading, hanging out with friends

What do you use the Internet for on a daily basis? Email? What websites do you check daily?
Email, coursework. Espn.cogmail.com

Are you an active member of online communities? Which ones? How often do you log in? How often do you
contribute?

Facebook

What kind of computer do you use? laptop or desktop? Operating system?
Acer Ferrari 400 Laptop; Windows XP

What browser do you use?
Mozila Firefox

What other resources do you use to accomplish your work? Libraries, professors, books, other websites?
5dzZRSNBUOIFRG [AONINES LINPTFSaaz2NBX D{LQ& ODNI} Rdzr GS

Do you use other online academic resources? Which ones?

z

audz
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Which do you use most often?
textbooks

Do you tend to go to the library?
Only for group study

Do you enjoy learning as part of a collaborative group?
No. | prefer individual study

Do you attend conferences in your field?
Yes. nsbe conferences

How interested are you in the field of nanotechnology?
Justcurioug L R2y Qi NBFfte OFNB GKFG YdzOK

Do/did you use web-based tools to aid teaching (such as a course website or a course wiki)? If so, what tools?
Ctools omwiggio.comfor group projects

Do/did your students use any computer software in your courses (for crunching numbers, running simulations,
making spreadsheets etc.)? If so, what software?
Excel, matlab, mathmatica, kaleidograph, comsol, linkages, adams

Do/did you use web-based tools or computer software for your own research projects? If so, what tools?
no

Do you attend conferences in your field, which ones?
nsbe
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