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Abstract:

The public communication of science and technology (PCST) —  
i.e., communication between scientists, the media, and society 
— is critical to enhance discourse about emerging technologies. 
The changing media landscape calls for a reexamination 
of PCST and nanotechnology. Although imperative, scant 
research has examined the role gender plays in nanoscientists’ 
PCST engagement. Using a multi-wave online survey, this 
study examined how nanoscientists use new media to engage in 
PCST. The Theory of Planned Behavior was used to understand 
how subjective norms operate in predicting PCST engagement 
across gender [1]. Penultimate study results suggested that 
PCST perceptions and behaviors vary between male and female 
nanoscientists.

Introduction:

Nanotechnology is an emerging technology vulnerable to 
public opinion and shifts in discourse, which can influence 
its future applications. PCST allows for sources of scientific 
knowledge to inform the public, building a foundation for 
better decision-making regarding nanotechnology policies and 
regulations. Traditional forms of PCST, such as print media, 
have had limited success dispensing information to an audience 
through the deficit model [2]. Decision-making requires more 
than information dispersal; it should be dynamic, interactive, 
and include the voices of nanoscientists. The media landscape 
is changing; new media is arguably more interactive, which 
has the potential to empower the public to participate and be 
engaged. This paper provides an assessment of nanoscientists’ 
PCST through new media technologies and examines the 
predictors of this behavior across gender. Studying gender 
is important within the nanotechnology because it is male-
dominated.

The Theory of Planned Behavior is used to understand the PCST 
predictors by examining subjective norms, which are perceived 
social pressures and extrinsic rewards [1]. Subjective norms are 

perceptions of social influence encouraging one to act on or 
not act on a behavior and create normative beliefs, which are 
socially constructed codes of conduct. Normative beliefs are 
gendered and can thus influence behavior, potentially creating 
gender differences in PCST [1].

Methods:

Data was collected through a multi-wave e-mailed online 
survey. A list of 995 nanoscientists was provided by NNIN 
with contact information dated three years ago; we verified and 
corrected as much information as possible. The sample size was 
65 nanoscientists; the response rate was 6.56% when the data 
was collected. Responses were excluded from the sample size 
if the respondents did not indicate their gender. One respondent 
selected their gender as “Not listed.” Fifty respondents were 
male; fourteen were female.  The gender ratio was representative. 
The data was analyzed using SPSS software.

Results:

The female nanoscientists’ reported frequency of new media use 
(blogs, online forums, social networks, micro-blogging sites, 
and video-sharing) to communicate about science was generally 
higher than the male nanoscientists’. Female nanoscientists use 
social networking to communicate about science more than 
male nanoscientists. Female nanoscientists are almost twice 
as likely to use micro-blogging sites to communicate about 
science than male nanoscientists; however, the frequency of 
micro-blogging usage was low. There were almost no gender 
differences regarding PCST and video-sharing and blog usage.

Male nanoscientists were more likely than female nano-
scientists to communicate using new media platforms to 
target the audience of media professionals, while female 
nano scientists were more likely than male nanoscientists to 
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target non-scientists. All female nanoscientists, when using 
new media platforms to communicate about science, target a 
non-scientist audience. In contrast, almost one-third of male 
nanoscientists did not communicate using new media platforms 
toward a non-scientist audience. Female nanoscientists were 
approximately twice as likely to have helped plan or conduct a 
public information campaign than male nanoscientists. Almost 
one-quarter of male nanoscientists had written an article for the 
popular media, while zero female nanoscientists had done the 
same.

No female nanoscientists reported that when corresponding with 
the media or engaging in PCST related to their research, critical 
reactions from peers, heads of department or organization 
and the public were very unimportant. Female nanoscientists 
place greater importance on these critical reactions than their 
male counterparts. Female nanoscientists perceive a greater 
amount of job support and importance in the use of new media 
platforms to communicate about science. Enhanced personal 
reputation among peers when corresponding with the media 
or engaging in PCST was found to be statistically significant; 
almost three-quarters of female nanoscientists rated it as 
important and female nanoscientists did not assign any degree 
of unimportance.

Conclusions:

This study provides a preliminary understanding of nano-
scientists’ PCST activity using new media and it explores 
the relationships of gender and subjective norms. Female 
nanoscientists use new media platforms more often than their 
male counterparts and perceive more organizational support 
for using new media to communicate about science. Male 
nanoscientists have more contact with media professionals and 
place less importance on the critical reactions when engaging in 
PCST or corresponding with media professionals.

Ultimately, PCST perceptions and behaviors vary between 
male and female nanoscientists.

Limitations and Future Research:

A limitation of this study was the low response rate and small 
sample size. This is due to several reasons: lacking up-to-date 
contact information on the provided list and including them on 
the e-mail list, time constraints of nanoscientists to finish the 
survey, and the ongoing nature of the survey.

In future research, the measurement of gender can be more 
inclusive and incorporate a box to type in one’s gender. 
Future research includes examining the correlation between 
age, gender, and new media use. An area for future research 
is studying the relationships between other determinants of 
the Theory of Planned Behavior, e.g., attitude towards the 
behavior and perceived behavioral control. Finally, the societal 
implications of gender differences in PCST engagement should 
be researched.
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Abstract:

Figure 3: The rated importance of knowledge transfer sources.

Figure 1: Actors and modes of the observed knowledge transfers.

Figure 2: The frequency of reported knowledge transfers.

While the National Nanotechnology Infrastructure Network (NNIN) 
attempts to foster knowledge transfers among researchers, there 
has not yet been documented evidence of the specific knowledge 
transfers that occur within the network. By observing the practices 
of the cleanroom, we identified the sources of the transfer and the 
type of knowledge present. The observational results, along with the 
surveys (n = 57) administered and interviews (n = 7) conducted, show 
that; 1) a significant amount of information originates from the staff 
members and equipment, while there is minimal evidence supporting 
that there is a significant number of transfers among users, and 2) the 
transfer of codified knowledge dominates that of tacit knowledge. 
The findings have implications concerning the future interactions 
within the NNIN and within other scientific networks.

Introduction:

A knowledge transfer in an organization describes the process 
through which one unit is affected by the experience of another [1]. 
This unit, be it an individual or a group, gains novel information from 
the original unit. It is simply not just a communicative process of 
transmission and reception, but rather, a process where the experience 
and information will be used or reused by the new unit [2].

Once acknowledging a knowledge transfer occurred, there are a few 
ways one can define it through its specific components. Namely, a 
knowledge transfer can be typically defined as either tacit or codified. 
While codified knowledge is explicit knowledge based on facts, tacit 
knowledge is based on experiential learning and accumulating tricks 
of the trade. Also, identifying where the knowledge is embedded 
in or originates from can define the transfer, whether it be human 
actors or inanimate agents. The question then arises on what kinds 
of knowledge transfers occur within a scientific network and what 
their natures are.

Methods:

The ethnographic study included observation, surveys, and interviews. 
Fieldwork through participant observation allowed the documentation 
of the knowledge transfers that occurred in the cleanroom. This “fly 
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on the wall” technique objectively identified the source of the 
knowledge, what the knowledge was embedded to, and whether 
it was codified or tacit knowledge [3].

Surveys and interviews were also administered to support the 
fieldwork observation results. The active users of the Institute 
for Electronics and Nanotechnology were issued a pre-survey, 
as this is pilot experimental research. This voluntary survey 
inquired information about cleanroom usage and the knowledge 
transfers occurring in there. Out of the 57 users (8.2% yield rate) 
that participated, 18% were not solely affiliated to the Georgia 
Institute of Technology. The interviews (7) were conducted to 
include participant corroboration in the study.

Results and Conclusions:

There were 204 observed knowledge transfers in both the typical 
cleanroom environment and the training sessions. Codified 
knowledge transfers occurred five times more than tacit 
knowledge transfers. A majority of knowledge came from the 
staff and equipment, also known as the facility, when compared 
to the users and any other sources. This is interesting as the 
survey results indicated that both staff members and users prefer 
to have tacit knowledge transferred during training sessions, but 
there is still an overwhelming amount of codified knowledge 
transfers seen in the cleanrooms. The individuals interviewed 
also acknowledged the lack of communication among users and 
provided suggestions to foster future interactions.

The surveys indicated that the amount of recorded knowledge 
transfers coming from the equipment and staff were significantly 
higher than the transfers that came from the users and other 
sources. Furthermore, when the participants of the survey were 
asked to rate the importance of receiving knowledge from 
different sources, a similar pattern occurred: the importance 
of receiving knowledge from the facility, staff and equipment, 
was significantly higher than the reported importance from 
users and the other sources (rated on a scale from 1 to 5). The 
fact that users also rate the knowledge coming from the facility 
significantly higher than the other sources of knowledge is not 
coincidental; the cleanroom culture’s dependence on the staff 
and equipment is more than evident in all three methods used 
in this project.

Future Work:

One of the NNIN’s purposes is to foster knowledge among users 
at different nanotechnology sites and develop nanotechnology’s 
interdisciplinary nature. While the NNIN has shown its merits 
through the depth of its current research, there are still many 
improvements that can be made by further studying network 
culture.

The current study immediately prompts further questions on the 
future of this network and of other scientific networks. Because 
this research targets topics that have not been fully developed, 
the next major step would be to look at strategies to increase 
the knowledge transfers in a more conducive manner as well as 
increasing the amount of tacit knowledge transfers, especially 
in the training session environment. Studying the patterns of 
any network or social group is meant to ultimately progress the 
work occurring in that network.
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