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but new media can allow and encourage participants to actively engage with the 
material, making it a two‐way experience.   

New media is an emerging and changing catchall term for interactive digital media 
using internet‐based technologies to allow communication and collaboration among 
users and between users and content. Examples include forums, blogs, videos, chat, 
multi‐player video games and social media services.  

Owing to its interactive format new media has potential for eliciting interest, and 
promoting discourse and ethical decision‐making, but valid models need to be 
developed and tested.  

What was Produced 
This section documents the evolution of testing performed by the Center for 
Technology Innovation at Lawrence Hall of Science (LHS) to develop an input device 
using new media to allow public discussion of ethics and nanotechnology. It 
chronicles the transition from web only devices like comics and an online forum to a 
physical kiosk and finally to an online kiosk at the powerofsmall.org website.  
 
In this section Edu, Inc., the external evaluator, reports evaluation activities to test 
usability and feasibility of various new media technologies deployed by LHS 
between September 2006 and May 2010. 

Date Evaluation What was Evaluated 

November and 
December 2006 

Topic Testing of Ethical 
Scenarios 

Topics and scenarios storyboards 

January to June 
2007 

First Usability Testing – 
Several rounds 

Information Architecture, User 
Interface, Forums, Early Comics, 

Earth and Sky Radio 

July to 
December 2007 

Second Usability Testing – 
Several rounds 

User Interface, Usability Issues, 
Comics, Videos, Feedback 

Mechanisms - Commenting Polling 

June to 
December 2008 

YouTube and Blogs – 
Front-end evaluation 

Feasibility of YouTube and blogs 
to promote discourse between the 

public and experts 

August 2009 to 
April 2010 

Kiosk – Formative 
evaluation 

Efficacy of and public interest in 
recording video responses to 

ethical scenarios 

April and May 
2010 

Online Kiosk – Usability 
testing  

Usability of interface to allow 
public upload of video responses 

to ethical scenarios 
Table 1 What was evaluated when. 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Users understood the scenario in this early storyboard but did not find the topic of 
satellite tracking compelling. 

 

All users expressed concern about  the  idea of  commercial pilots using alcohol but 
were torn about government regulation (last panel).  

 

Users reported an emotional connection with the issue medical testing and health. 

Figure 1 Storyboards used to test ethical scenarios. 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Comics 
LHS adapted the most successful scenarios into a series of comics. The main purpose 
of the comics was to develop a fun and interesting way to present scenarios on 
nanotechnology ethics for public discussion. The six panel comics portrayed 
situations pertaining to ethical issues in nanotechnology.  

LHS presented the comics on powerofsmall.org alongside various mechanisms 
designed to test various methods for promoting discourse about nanotechnology. 
For example, questions positioned under a comic invited users to respond in an 
online forum, slider bars measured users’ degree of agreement or disagreement 
with a given statement, and radio buttons recorded Yes or No answers.  

The comics underwent user testing over a one‐year period. Again, user testing was a 
critical component to developing functional new media.  

About Webcomics 
Webcomics are independent comic strips that are distributed for free online. Most 
are self‐published.  

In the late 1990s the independent comic format bloomed into an Internet genre that 
currently consists of well over 16,000 strips that are updated on a daily, weekly, or 
monthly basis.1  

Educational webcomics have to compete with the wealth of materials available for 
free. Readers expect a high, consistent and professional level of quality. Most 
readers judge a work based on a combination of the perceived quality of dialog, 
artwork, and narrative coherency. Typical readers expect a very high level of quality 
in all three categories. 

The bulk of webcomic readers are in their teens, twenties, or early to mid thirties.  

Sample Comics 
The following page shows two comics that LHS used in an early version of 
powerofsmall.org. The topics were Privacy and Health. After reading a comic 
visitors could enter their opinion by responding to a question in a feedback 
mechanism or by leaving a comment in an online forum. 

LHS eventually chose not to use web comics in favor of video. 

 

  

                                                        

1 Retrieved from: 
http://www.vbulletin.com/forum/faq.php?faq=vb3_board_usage#faq_vb3_forums_threads_posts. June 15, 2010. 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Figure 2 Web comics presenting ethical scenarios, circa 2007. 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Feedback Mechanisms 
LHS faced two major challenges while building scenarios: determining how to best 
present them to testers, and obtaining useful feedback. Development and 
refinement of effective feedback mechanisms was an ongoing process. LHS 
undertook multiple rounds of user testing to address the problems 

 
Figure 3 Prototype feedback mechanisms, circa 2007. 

Through user testing sessions LHS experimented with several methodologies to 
elicit useful feedback and opinions about the scenarios from users. LHS tried a wide 
variety of techniques to elicit feedback, ranging from voting on simple Yes/No 
questions, more granular five‐point Likert scales, sliders and free‐form text 
comments. A persistent issue was polar opposite answers (Yes/No or 
Agree/Disagree) or even graded opinions were insufficient to address the complex 
ethical questions that the scenarios posed. A second challenge was how to obtain 
free form qualitative data while also producing quantitative metrics.   

The feedback form below from 2010 lets visitors post a text comment, add images 
and share using social media.   

  

Figure 4 Comment form using social media, circa 2010. 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Forums 
An Internet forum, or message board, is an online discussion site often devoted to a 
specific area of interest. The LHS team embedded a forum within powerofsmall.org 
to present ethical topics and elicit discussion.  

The objective was to develop a sense of virtual community among regular users who 
would frequently visit the Power of Small forum. People participating in the forum 
would cultivate social bonds and interest groups while participating in discussions 
about ethical topics related to nanotechnology.  

Over several months a community of repeat users began to congregate on the forum 
and discuss issues. LHS ultimately abandoned the online forums when spammers, 
utilizing a number of illicit techniques including botnets and other malicious 
software, began to autonomously post unrelated and offensive content at too great a 
rate to effectively police. 

Successful Internet forums are a product of interested participants and dedicated 
administrators. Without a large user community limited discussion discourages new 
members from participating. Without effective administrators and moderators 
spammers, inflammatory posters (or trolls) often come to dominate the forum, 
making it an unpleasant place for interested participants to have discussions. 

YouTube Contest 
Beginning in Fall 2008 the Nano Ethics project prototyped and tested a third 
technique to promote continued discourse between the public and experts in issues 
pertaining to ethics in nanotechnology. The objective was to build a continuing 
media presence via the Internet as the airing of the PBS series waned.  

The project proposed a pilot study to test the efficacy of using its YouTube channel 
to distribute original two‐minute videos created by graduate student scientists and 
engineers working in nanotechnology.  

The idea – sponsor a YouTube contest which encouraged experts to create videos 
that communicated current nanotechnology research in their labs to the public. The 
project would distribute videos via blogsphere and emerging social media and elicit 
public feedback through YouTube comments or video responses, and then ask 
experts to respond. 

The take away for NSF was a new catalog of nano‐science content, as well as the 
opportunity to prototype and test a grass roots model for encouraging two‐way 
dialogue between nano‐science content experts and Internet users.  

After a period of feasibility testing the concept using video presentations to explain 
and highlight research activities was found to be innovative but unsustainable.  
Without continuous funding to create incentives for video production by busy 
scientists and graduate students, and to hire staff to collect and organize the videos, 
production of recordings would cease. 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The Kiosk 
From August 2009 through April 2010 the project conducted a highly successful 
prototyping and evaluation of an interactive portable kiosk as an input device 
designed to extend the reach and interactivity of ethical scenarios from 
powerofsmall.org.  

The kiosk—affectionately dubbed the ‘Nano Confessional’—uses PVC plastic pipes, 
fabric curtains, portable lighting, a laptop computer and a microphone to build a 
small booth – a private space in a public place. People enter the ‘Confessional’, watch 
a one‐minute scenario on a laptop computer, and use a webcam to record their 
video response to a question provided by the scenario. For example “Would you 
implant a nano tracking system in your aging relative?”  
 
The outcome of the kiosk project was to determine the efficacy of a public kiosk as a 
tool for presenting information to engage the public and to promote discourse on 
ethics and nanotechnology.  
 
Public response to the kiosk was positive. Formative evaluation showed that, with 
compelling scenarios, the kiosk is an effective strategy to engage the public and a 
proof of concept for an input device to gather public feedback on complex issues.  

Evaluation provided further evidence that the kiosk has significant utility as a social 
science input device to spark discourse and catalogue results.   

Formative Evaluation of the Kiosk  
The kiosk went through five rounds of formative testing between September 2009 
and April 2010. Edu, Inc., the external evaluator, and Lawrence Hall of Science 
jointly developed the evaluation protocol. Staff from Lawrence Hall of Science 
conducted the evaluations and Edu, Inc. reviewed the results. During formative 
evaluation 91 people tested the kiosk and 87 people recorded videos in the kiosk.  

Following primarily positive feedback from preliminary testing with 32 people at 
the NISE Network meeting in September 2009 the team made small changes to the 
user interface and improvements to the audio, video camera, and microphone.   

During the first‐round of testing at NISE Network evaluators tracked 18 users. 
Fifteen people (83%) felt the interface was easy to use. Sixteen (89%) felt the video 
length was good. Regarding video length test users said: “Nice and short.” “It was 
long enough to make me wonder more and make me want to learn more.” “Couldn’t 
have been any longer.” One tester said “Very short – made it hard to understand.” 

 When asked ‘How could the questions be more compelling?’ eight users (62%) 
found questions acceptable for example: “Pretty compelling – related to real life 
situations”, “drew me in”, and “Great, it made me think.”.  Five people (38%) wanted 
questions to have more detail. This finding suggests that eliciting quality video 
responses depends on realistic and relevant scenarios that users can identify with 
followed by well‐written compelling questions.
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Figure 5 The Kiosk invited people to record video responses, circa 2009. 



. 
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Online Kiosk 
In spring 2010 following the success of the video‐recording kiosk to gather input, 
LHS finished construction of a set of web‐based tools to gather feedback and 
encourage discourse through an ‘online kiosk’ at the powerofsmall.org topic pages. 
(e.g. http://www.powerofsmall.org/topicpages/health.php). 

Soliciting Feedback and Promoting Discourse Online  
Visitors to the topic pages at powerofsmall.org website can enter input with three 
online tools: a polling utility (Your Turn), a text commentary section (Leave a 
Comment), and self‐submitted video commentaries (Join the Conversation).  

Visitors to the topic pages are asked to provide feedback after viewing videos about 
current ethical issues in nanotechnology in three topics: privacy, health, and 
environment. Users can interact with the topics in three ways: (1) lodging their 
opinion by voting in a Your Turn poll centered around ethical dilemmas presented in 
each topic; (2) leaving a text comment in Leave a Comment to register their opinion 
or respond to other comments posted by prior users; and (3) Join the Conversation 
by recording and submitting a video comment that is uploaded to YouTube and can 
be viewed by other users. 

Your Turn, the polling activity, asks users to respond to a single question about an 
ethical dilemma posed by a video of experts discussing an ethical issue. After they 
finish viewing video, users are invited to register their assent or dissent to the 
dilemma, after which they may see what percentage of other users agreed or 
disagreed with the same proposition. 

Leave a Comment, the commentary, discourse and sharing section, lets users enter 
text comments to register their opinion. Users can read prior comments posted by 
other users, and discourse is established through discussion and debate by entering 
text responses in the comment field. Optionally, contributors can use an embedded 
form to log into one of several social networking sites and link their posted response 
to their accounts. 

Join the Conversation, the video upload option, allows users to record a short video 
of themselves responding to the question posed by the scenario, essentially a video 
comment. Users can record videos using a digital camera or a video camera or can 
record directly to YouTube using their YouTube account and the YouTube WebCam 
service. Current users can also view video comments made by prior visitors to the 
site. 

Online Kiosk ‐ Usability Testing 
Developing an ‘online kiosk’ to solicit discussion about a difficult topic that many 
people do not know about is a challenge. Recognizing this LHS asked Edu, Inc. to 
conduct a usability review of the polling, commenting, and video upload features of 
powerofsmall.org. 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Solid Technology 
Expert users felt that the technology used to implement the powerofsmall.org online 
feedback section – partially based on Google services – is solid, robust, and reliable. 
The choice to develop the commenting and video upload system on a commercial 
grade, scalable service allows developers to take a flexible and open‐ended 
approach to the design of future web applications.  

User Interface 
While the video feedback system is built on solid technology and information 
architecture, there is potential to refine the user interface. The evaluators 
understand that the user interface for the video response feature is in an early beta 
phase. The issues to address are simple and surface level such as potential changes 
to labels, the need to add some missing video prompts, and a small number of 
broken links that need to be repaired. 

Analytics   
LHS has implemented Google Analytics, a free service offered by Google that 
generates detailed statistics about how visitors interact with a website. Google 
Analytics tracks use of video, social networking features, and web‐based 
applications allowing the LHS team to make informed site design improvements. 

The final build of the online kiosk is functional, but is still an early beta. A general 
lack of traffic on the site made it difficult to gather analytics. LHS is well positioned 
to gather quantitative evidence to track the use, impact, and efficacy of the video 
and social networking features of the online kiosk. 

What was Learned 
The Center for Technology Innovation at LHS contracted with the external 
evaluator, Edu, Inc., to provide expertise and experience in user testing and 
evaluation of public outreach using new media. LHS asked Edu, Inc. to act as coach, 
critical friend, and advisor to the web development project. 

In their role as advisor Edu, Inc. observed that LHS successfully satisfied the project 
goal of producing and testing five new models of interactive media and several 
feedback mechanisms to allow the public to register personal opinions on ethical 
scenarios regarding nanotechnology. The evaluators suggest that there is significant 
anecdotal evidence to recommend four practices tested by the LHS:  

1) The potential of web comics as a media to present ethical scenarios 
2) The use of video as a media to present ethical scenarios 
3) Use of the physical kiosk to gather video responses to ethical scenarios 
4) Use of three tools for online feedback: voting, text commenting, and video upload  

The evaluators recommend that NSF consider future funding for continued 
development and testing of an online video service that will allow the public to view 
ethical scenarios, see other peoples’ responses, and upload their own. 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