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	Abstract (summarize the proposed study in no more than 150 words)

Public access to information and communication technologies is often viewed as second-best when compared to individual private access.  Public access occurs due to scarcities of income, human capacities, and technological infrastructures. We hypothesis, however, contexts where public access is not a second-best substitute but a preferred condition. In these contexts the computer end-users share cognitive, social, technological and architectural affordances of these public spaces such that their ultimate experience is enhanced. 

We propose to study end-user sharing to ascertain when such public shared experiences are beneficial and why. We will empirically observe users sharing computers in public settings as well as those sharing space but each with their own computer. We will examine whether their experiences and outcomes are enhanced or diminished compared to individual or private use, and ascertain what system and environmental architectures and facility policies enhance or discourage the best forms of sharing. 

Ultimately our goal is to understand the states of end-user sharing in public facilities while also examining, and innovating upon potential designs, policies and architectures that support and enhance the best forms of end-user sharing. 



Proposal  

Section I: Research Participants

[Please attach resumes for all research participants named in this section]

	Principal Investigator (the main contact person for this study) 

	Name:  Michael L. Best

Address: 
781 Marietta St.

Atlanta, GA 30332

Telephone: 

404 975 0771




	Co-Principal Investigator(s) (other lead researchers)

	Name:  François Bar

Address: 
Annenberg School for Communication
University of Southern California
3502 Watt Way
Los Angeles, CA 90089-0281

 
	Name:  Beth Kolko

Address: 
Department of Human Centered Design & Engineering
College of Engineering
423 Sieg Hall
Campus Box 352315
University of Washington
Seattle, WA 98195


	Other key personnel

	Role: Ghana program executive

Name:  Mark Davies

Address: 
42 Ring Road Central Accra, Ghana
Telephone: 

233 24 366969


	


Section II: Research Questions and Study Justification
	A. The Global Impact Study has six areas of research interest. Which of them does the proposed study address?

(1) Reach of Public Access ICTs                                            (4) Public Access Venue Services and Operations

(2) Usage of Public Access ICTs                                            (5) Information Ecologies

(3) Physical Design and Location of Public Access ICTs   (6) Policy and Regulatory Context

	This question most squarely and immediately addresses: (2) Usage of Public Access ICTs, (3) Physical Design and Location of Public Access Venues, and (4) Public Access Venue Services and Operations.




	B. What are the specific research questions for this study?

	Do Public Access facilities afford opportunities for sharing of experience, space, expertise, and technologies so as to enhance outcomes/impacts in ways that could not have been as effectively realized outside of a public access space?



	C. What are the hypotheses?

	1) End-user co-present space sharing (people occupy the space together but have their own computers) enhances the outcomes/impacts of computer use in many cases.

2) End-user co-present technology sharing (people occupy the space together and also share a single computer) enhances the outcomes/impacts of computer use in many cases.

3) End-users will share at times equipment even in the presence of abundance in order to satisfy individual interests or social norms. 

4) The architecture, rules, and norms of the public access space influence the ability of people to engage in end-user co-present space sharing. These spaces can be designed to encourage the best sort of sharing.

5) The code of technologies influences the ability of people to engage in end-user co-present technology sharing. These computer technologies can be designed to encourage the best sort of sharing.




	D. What is the theoretical justification/rationale for this study?

	Researchers have shown that both the physical and social environments for shared computer access can influence the success of the computer experience (e.g. learning outcomes in education settings can be enhanced or worsened)
. Social learning among end-users in the diffusion of technological experience, and in particular ways in which social learning creates space for innovation, has also been examined
. Similarly, theories of co-present groupware (that demand sharing of a single technological artifact) have underlined both the promise and challenges of such systems
.  These three examples offer justification and some theoretical framings for this study.

A number of analytic frameworks will be employed based upon the exact element of the study. The principal frameworks will be:

· The User-Centered Design process and usability assessment methodology will be employed in our laboratory and design interventions.

· The I4D Impact Assessment Framework will offer a broad analytic framing to many of the indicators identified below.

Our own sustainability framework will offer some theoretical structure to our examination of on-going sustainability issues.



	E. Which public access stakeholders (e.g., governments, donor agencies, users) could benefit from the findings and other outputs of the study (e.g. research reports, survey instruments, software)? 
Please note research outputs that would be particularly relevant to the library community.

	Governments, donors, and designers and operators of public access facilities (including the library community) will be the most immediate beneficiaries of this research.  The research reports from the laboratory and field will help governments create supportive public policies that encourage the best forms of public access end-user sharing and will assist donors in targeting their investments towards these environments. 

In particular the field and design and policy reports will be of use to facility and library owners and operators as they will guide these stakeholders towards developing environments that encourage powerful sharing. 

Laboratory system prototypes and experimental designs will be of use to center and library managers as well as donor and research communities since, we hope, they will point towards particularly interesting engineering innovations that could enhance end-user sharing experiences. 




	F. Does this study overlap with or complement other in-depth studies in the Global Impact Study? How?

	The study is complimentary to the other in-depth research activities and has only limited direct overlap. The non-instrumental study may have particular connections since it may be discovered that those forms of use are particular well-suited to sharing and collaborative environments. 



Section III: Methodology
	A. In which countries will this study take place?

	Country: 

Ghana and the USA


	Local research partner (if applicable):
Busy Internet, Accra, Ghana

We are in discussion with two universities exploring research tie-ups that will support this work. They are the University of Ghana and Ashesi University. We already have existing relationships with these universities and so should be able to quickly establish suitable local partnerships with them. 


	B. Methods 

What methods will be employed?  What types of primary data will be collected?  What types of secondary data (if any) will be incorporated into the study?

	We propose a mixed-method approach that will include broad survey work (including working with the national surveys), focused ethnographic inspired research in a small set of selected facilities, quantitative methods in selected facilities, natural and formal experiments, and ultimately system and space design exercises. We see these approaches emerging as follows:

· Below we consider ways to instrument the national surveys. In addition, we propose to conduct more focused surveys within our target country designed to gage the overall levels and experiences with end-user sharing. How many public access facility managers report regular end-user sharing at their site? Who is sharing what? Are they sharing computers or just space? Why are they sharing? What are the demographics of those who most often share facilities? Do people prefer to share? What are the cognitive and social elements to this sharing? How does it effect noise levels or privacy? Three broad survey groups are indicated: (1) the end users from select facilities, (2) managers and employees at select facilities, (3) and empirical surveys of the venues themselves (e.g. how far apart are the PC’s, are they made to facilitate or exclude sharing, can we instrument and monitor actual PC usage patterns).

Site selection for these focused surveys should ensure that locations with high levels of PC scarcity can be compared against locations with PC abundance, rural locations against urban, free facilities against paid, and so forth.

Based upon sites and initial results, we suspect it will be valuable to perform a longitudinal study, perhaps with a panel, on the on-going experiences with end-user sharing among our study population. 


· Soon after completing the baseline survey work described above we propose to develop both natural and formal experiments that will shed further light onto the issues of end-user sharing. Natural experiments are possible in facilities, should they exist, that intend to alter their end-user sharing possibilities. An obvious natural experiment would be to study end-user sharing before and after a facility significantly increases the number of PC’s available to visitors or, alternatively, develops a new collaborative work environment to support space sharing. Other natural experiments are possible and will have to be opportunistically pursued.  

Formal experimentation will allow us to study both how to design effective end-user sharing experiences as well as how effective (or not) end-user sharing is around certain tasks. A series of tasks (e.g. a learning activity, civic engagement activity, health information seeking problem) will be proposed to subjects. The effectiveness of their work and quality of their experience will be measured for users working alone against users sharing space and/or appliances. Similar experiments can break-up naturally sharing groups or combine groups that are not naturally sharing. 

The above experiments will allow us to reveal broadly when and if end-user sharing enhances problem solving and user experience. We can also experiment with the physical design of the facility and other environmental factors to see if we can enhance outcomes and experiences. These independent variables can include normative elements of the facility, the setup and architecture of the space, and so forth.
 

Finally, we would like to explore design charrettes to push forward, based on the previous results, the possibilities in end-user sharing. Could we design a community computer that supports end-user sharing in ways more effective than the individually focused personal computer? Can we innovate the built environment in a way that supports the best forms of sharing? We also could explore elements of virtual sharing. 




	C. Sampling strategy and sample size 

What types of public access venues and user/non-user populations will be included? What sampling methods will be used?

	We propose to focus our empirical field studies at two public access facilities in particular. The first, Busy Internet, is an urban large and relatively up-scale multipurpose computer center located in Accra. A second facility, to be identified, will be small, rural and relatively modest. This will be our principle facility sample. However, for the broader city-wide survey we will use stratified random sampling and visit a small number (e.g. one dozen) facilities that range across locations and styles. This stratification will pay particular attention to representing the most underserviced communities. 
For the laboratory and experimental studies power analysis was performed for our preliminary laboratory study and a sample size of 45 paired subjects was deemed sufficient (based on an alpha of 0.05, a power of 0.8, a medium effect size, and use of a 1-tailed t test).  This analysis should provide us an overall guideline for our sample sizes with 50 people as our standard treatment size on the laboratory studies. 

Sampling for both the laboratory and empirical studies will be opportunistic. However, if we find this approach is systematically creating demographic bias (e.g. biased towards young men or biased against the most underserved groups) then we will employ stratified opportunistic approaches to ensure a broad demographic base. 




	D. Impact measurement 

i) How will the study assess “impact”? What type(s) and/or level(s) of impact will be measured? What indicators will be used?

ii) The Global Impact Study highlights six areas of impact: employment and income; education; civic engagement; democracy and governmental transparency; culture and language preservation; health). Which of these will the study address and in what ways? If other areas of impact will be examined, please specify which areas.

	Our primary areas of study are education and civic engagement.  We will necessarily first focus on enhanced outcomes due to end-user sharing in these study areas. This will include the following indicators:

· Uptake, cost-benefit analysis, sustainability factors, user satisfaction, user demographics, and self-reported assessments (what do people report as liking or disliking).

· For our educational studies we will examine student learning outcomes, teacher and classroom outcomes, and student and teacher satisfaction measures.

· For our civic engagement studies we will examine substantive measures of participatory activities including rational-critical debate (e.g. are assertions backed up by reasoned arguments), reflexivity (do participants consider the positions of others), reciprocity (do participants respond to other assertions and positions), legitimacy (do participants view decisions made as being valid), equality (do all people feel that they have had a fair chance at participation), etc. 

The above indicators may be seen as outcome-focused as opposed to impact-focused. Nonetheless, positive measures along many of these indicators would suggest, ultimately, that end-user sharing should enjoy significant impacts.




	E. Cost-benefit analysis
Specify how the study will incorporate cost-benefit analyses – for example, what level of cost information will be collected, from whom (e.g., public access venues, users), what perspectives on costs and benefits will you focus on (e.g., venue management, user, policymaker)?

Note: There will also be project-wide guidance on this topic with a view to have both global standards as well as project-specific flexibility. You may be required to incorporate some common elements in your research design.

	One critical, perhaps even obvious value of end-user sharing is that it can decrees the cost of providing public-access to the extent that people can share single systems. This level of cost-reduction will be studied in our initial survey activities. The main question to be answered by this probe, however, is whether there is, in addition, enhanced benefit enjoyed from end-user sharing not limited to computer sharing but to also include space sharing where each user has their own computer. 


	F. Gender analysis
Specify how the study will incorporate gender analysis 

	All elements of this study will disaggregate results along gender lines and all surveys and experiments will aim for gender balanced samples. It is expected, however, that standard sampling approaches (random and opportunistic) will not result in gender balance due to a significant over representation of males. In the absence of realistically achievable gender balanced samples we will at least maintain statistically viable sample populations of females (even if they are smaller in size to the male population). Previous work has suggested that girls in school settings benefit more than boys when sharing systems. Thus we may find that there are gender-specific performances within end-user sharing. 


	G. Capacity building

How will local research capacity-building be built into the study?

	All in-country activities will be done in collaboration with local researchers. We find this collaborative research approach can have significant capacity building outcomes. In particular we are interested in working with university populations as research partners and have significant relationships already that we can leverage. 

In Ghana we propose to work in collaboration with researchers from the University of Ghana, Legon and/or Ashesi University where we have existing close contacts into their IT departments. A team of faculty and graduate students will anchor our collaborative research there. Additionally, we propose that a small end-user sharing research laboratory be established in their facilities to further their participation in research activities. We will work with them to design and establish this small research facility.

Furthermore, we will explore collaborations with the staff of Busy Internet and BusyLab in Accra, Ghana. 


Section IV: Research Outputs

	A. What specific outputs will this study produce (e.g., research reports, publications, questionnaire instruments/tools, software)? List with descriptions and anticipated delivery dates.

	· Methodology and instrument report (REPORT ZERO). An initial summary report will overview our proposed (and/or partially implemented) survey and experimental methods. We also will detail our user and venue survey instruments. 

· Field experimental report (REPORT ONE). Observational, survey and experimental methods will be used in two field settings. The first will be a major urban cyber café in Ghana. The second will be a smaller rural or per-urban public access facility. Comparative analysis, design interventions, impacts and assessments will be reported. Additionally, a broader single-visit survey will be conducted across a range of public access facilities employing user, manager, and potentially non-user surveys. This report will be completed 12 months after the project commences. 

· Laboratory experimental report (REPORT TWO). This report will detail results of laboratory experiments conducted in university settings. Experiments will examine designs, configurations, experience, and outcomes of various end-user sharing experiences. Additionally, preliminary software and hardware systems that emerge from bench research and design charrettes will be made available along with the formal report. This report will be completed 18 months after the project commences. 

· Design and policy implications for libraries and other public settings report (REPORT THREE). This final report will synthesize across the empirical and experimental findings of the previous two reports. This report will specifically set out policy and design implications of our study on libraries and other public access settings. This report will be completed 21 months after the project commences.

· End-user sharing software/hardware experimental toolkit. Above we described plans to release preliminary software and/or hardware systems used within our laboratory studies. We hope to, towards the end of the study, have packaged these systems into an experimental toolkit that we will then offer over the internet to all interested parties. This experimental toolkit will be completed 24 months after the project commences. 




Section V: Work Plan and Timeline
	A. What is the expected duration of the study (in months)

	Twenty-four months.


	B. Work plan 
Please provide a work plan with major milestones and as much detail as possible

	Q1. Finalized relationships and field staffing with university (Ashesi or Legon most probably), urban public access facility (Busy Internet), and rural public access facility (to be identified). Completion and piloting of observational and empirical study protocols and questionnaires. Initial design of experimental facility at Busy Internet and laboratory facility at Georgia Tech. 

Q2. Full empirical and survey studies executed at rural and urban public access facilities, and broader range of facilities, and data cleaned. Pilot implementation of experimental and laboratory facilities and development of laboratory study protocols. Release of report outlining methodological approaches established to date and initial survey instruments (REPORT ZERO). 

Q3. Analysis of field empirical study results. Execution of initial laboratory and experimental studies. 

Q4. Authoring of field empirical study report (REPORT ONE).  Continued execution and refinement of laboratory and experimental studies with modifications and new independent variables. 

Q5. Analysis of laboratory and experimental study data. 

Q6. Authoring of laboratory and experimental study report (REPORT TWO). Development and analysis of synthetic findings including analytic or theoretic frameworks. 

Q7. Authoring of synthetic final report summarizing across all previous work (REPORT THREE). 

Q8. Hardening of laboratory software code base and online distribution of software and hardware designs. 


� Barker, L. J., & Garvin-Doxas, K. (2004). Making Visible the Behaviors that Influence Learning Environment: A Qualitative Exploration of Computer Science Classrooms. Computer Science Education, 14(2), 119 - 145.





� Williams, R., Stewart, J., & Slack, R. (2005). Social Learning in Technological Innovation: experimenting with information and communication technologies. Glos, UK: Edward Elgar Publishing Limited.





� Greenberg, S. (1991). An Annotated Bibliography of Computer Supported Cooperative Work. SIGCHI Bulletin, 23(3).
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