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Finding experts who can help solve a problem can be difficult and time-consuming. Manually-maintained expertise profiles are often out of date. Expertise recommendations based on private data such as e-mail are difficult to verify. Intranet social computing services such as web logs (blogs), social bookmarking, and people-tagging can aid in building implicit profiles for expertise search using data captured in informal knowledge management tools. This thesis introduces a meta-search tool that searches for experts based on their blogs, bookmarks, and tags. Results are visualized according to recency, organization, and geographic location. A usability study showed that users are generally satisfied with the tool, but subjects also identified many areas for improvement.
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Chapter 1: Introduction 


1.1 Description of the Problem

Identifying “who knows what” is a major problem facing knowledge-based companies. Even with appropriate human assistance, finding experts can be a time-consuming and difficult task. There can be high social costs to gathering and following these recommendations, such as repeated queries, miscommunication, and time wasted due to unresponsiveness (Campbell, Maglio, Cozzi, & Dom, 2003). 

Previous expertise location research describes many scenarios, including answering a specific question, finding an available resource to fill an organizational need, and discovering competence gaps (Dörner, Pipek, & Won, 2007; Becerra-Fernandez, 2006; Lindgren, 2002; Stenmark, 2001; Yimam-Seid & Kobsa 2003). Field studies of expertise location strategies have shown that when people need to find expertise outside their team, they typically turn to “connectors” or “expertise concierges” with richer social networks to identify potential experts (McDonald & Ackerman 1998). 

A common strategy for facilitating access to expertise is to compile explicit expertise profiles as part of an employee directory. However, profiles do not always accurately represent people's expertise (Becerra-Fernandez, 2006; Stenmark, 2001). In addition, manually-updated directories frequently become out of date (McDonald & Ackerman 1998).

The lack of up-to-date expertise information can be compensated for by searching for recently-published documents. Research has found that engineers search for documents in order to identify people (Hertzum & Pejtersen, 2000). However, intranet search engines can be less effective than Internet search engines (Grudin, 2006), and compiling a list of potential experts can be a time-consuming process.

Several expertise location studies have addressed this problem by building implicit expertise profiles using data generated by employees in the course of everyday work, such as Web content (Mattox, Maybury, & Morey, 1999), publications (Crowder, Hughes, & Hall, 2002), change reports (McDonald & Ackerman, 2000), and e-mail (Foner, 1997). While this  type of automated approach may sometimes make erroneous inferences, it has the potential of capturing changing interests and emerging technologies. 

Emerging social computing services for personal and organizational knowledge management include organizational blogs (Grudin, 2006), social bookmarks (Millen, Feinberg, & Kerr, 2006), and people-tags (Farrell, Lau, Wilcox, Muller, & Ehrlich,  2006). These “conversational technologies” may reduce the effort of knowledge capture and promote social interaction (Wagner & Bolloju, 2005). Unlike previous expertise location systems that use private data such as e-mail, the use of public data allows users to verify recommendations, potentially increasing trust (Crowder et al., 2002).

The following question motivated the research carried out in this thesis: How can the information and data generated by new social computing services be used for expertise location?  

1.2 Thesis Objectives

The high-level goal of this thesis is to improve expertise location. Within this goal, the objectives of this thesis are:

· to design and develop an expertise location tool that uses public data from emerging social computing technologies such as blogs, social bookmarks, and people-tags,

· to compare the usability of a prototype version of the resulting expertise location tool with current expertise location tools, and

· to develop design recommendations for future expertise location systems based on the findings and research experience obtained in addressing the first two objectives noted above.

1.3 Thesis Overview

Chapter 2 presents background information and related work on expertise location. Chapter 3 describes the design and implementation of the prototype expertise location search engine. Chapter 4 describes the usability study and presents the results. Finally, Chapter 5 presents conclusions and suggestions for future work.

Chapter 2: Literature Review

This chapter reviews relevant literature on four topics related to the research carried out in this thesis. Section 1 reviews work on expertise knowledge management and Section 2 reviews strategies for finding expertise. Section 3 describes expertise recommendation systems and Section 4 describes methods for evaluating expertise recommendation systems.

2.1 Expertise Knowledge Management

Based on interviews and a survey of related research, Yimam-Seid and Kobsa (2003) identified two main motives for finding experts: a) to fill individual needs; and b) to fill organizational needs. 

Individual needs include answering questions, solving technical problems, locating and interpreting organizational resources, and sharing undocumented knowledge (Dörner et al., 2007; Becerra-Fernandez, 2006; Hertzum & Pejtersen, 2000; Yimam-Seid and Kobsa, 2003; Stenmark, 2001). 

Dörner et al (2007) and Lindgren, Stenmark, and Ljungberg (2003) describe several organizational needs for expertise location, including compensating for the unavailability of team members and staffing a new team based on competence, experience or interest. Yimam-Seid and Kobsa (2003) describe other scenarios for organizations, such as seeking collaborators for a project or identifying resource people for media. 

The use of expertise can also be situated within knowledge-based work tasks. Ehrlich and Cash (1999) described how experts can help at each step in problem-solving, from diagnosing a problem and refining its definition through questions, to selecting data sources and interpreting the documents. Experts can also provide feedback on solutions and recommend relevant resources (Hertzum & Pejtersen, 2000).

On a higher organizational level, Becerra-Fernandez (2006) describe the role of expertise knowledge management systems in terms of providing awareness of existing expertise and competence gaps in teams in order, and suggested that such systems can be used to group experts into “virtual centers of excellence”.

Although the value of expertise knowledge management is well-recognized, finding expertise can be difficult in practice. Building the informal social connections conducive to collaboration is difficult in heterogeneous, geographically distributed organizations that frequently reorganize (Crowder et al., 2002; Dörner et al., 2007; Grinter, Herbsleb, & Perry, 1999; Hughes & Crowder, 2003; Yimam-Seid & Kobsa, 2003). New team members may have smaller social networks and less access to resource people (Hughes & Crowder, 2003; McDonald & Ackerman, 1998). Inefficient expert-finding strategies result in repeated queries and miscommunication, possibly resulting in delays in product development schedules (Crowder et al., 2002; Grinter et al., 1999). Needed information may not be stored in a searchable repository, or it may be lost in a flood of irrelevant information (Hertzum & Pejtersen, 2000). Selecting experts is also a highly nuanced process based on numerous social factors (Crowder et al., 2002), and intellectual and social barriers make asking virtual strangers for help difficult (Hertzum & Pejtersen, 2000). Supporting the process of finding expertise by searching various data sources is one of the goals of expertise knowledge management research (Hughes & Crowder, 2003).

2.2 Strategies for Finding Experts

A field study by McDonald and Ackerman (1998) described finding expertise as an iterative process involving two steps: expertise identification and expertise selection. According to McDonald and Ackerman, expertise identification is the process of finding potential experts, while expertise selection is the process of choosing among the identified experts in order to maximize the chance of successful help. Campbell et al (2003) further distinguish between expertise location and expertise identification: expertise location is the process of finding people who seem knowledgeable, while expertise identification is the process of verifying that the potential experts have the required skills. 

This thesis uses a combined model involving three steps: 

· Expertise location: listing potential experts who seem knowledgeable,

· Expertise identification: verifying that the potential experts have the necessary expertise, and

· Expertise selection: ranking experts according to preference.

The following sub-sections describe each step carried out to find experts on a topic, in terms of observed behavior, without the use of expertise knowledge management systems. In practice, these steps can be repeated many times and may overlap with each other (McDonald, 1999). In a field study, McDonald and Ackerman (1998) define escalation as the way people compensate for failures in the expertise search process.

2.2.1 
Locating Experts

Searching the corporate intranet for relevant documents and identifying associated authors is a frequently-used strategy for locating potential experts (Hertzum and Pejtersen, 2000; McDonald, 1999; McDonald & Ackerman, 1998; Plu, Agosto, Vignollet, & Marty, 2006). In software companies, the change history of source code can be a good source of potential experts (McDonald & Ackerman, 2000). However, it can be difficult for non-experts to formulate a search query that will identify potential experts, as expertise is often defined in general terms, while queries require more granularity.  Experts may also use different terms to describe the same competencies (Dörner et al., 2007), much as professional human experts have been found to disagree in the assignment of index terms (Leininger, 2000).

Another popular strategy is to first ask nearby colleagues if they know the answer or if they know someone who knows the answer (Hughes & Crowder, 2003). Experienced colleagues often act as “expertise concierges” or experts on expertise who not only recommend relevant experts based on partially-defined problems, but can also facilitate the social interaction through introductions and through the use of social capital (McDonald & Ackerman, 1998). However, searchers may have to sift through documents and e-mailed recommendations in order to compile a list of the current contact information of potential experts still employed by the organization  (Hertzum & Pejtersen, 2000; Yimam-Seid & Kobsa, 2003). 

McDonald and Ackerman (1998) identified three possible failures in the process of expertise location: over-identification, under-identification, and mis-identification. In over-identification, too many candidates have been located, including candidates who do not have the required level of expertise or who have far more than the required level of expertise. Under-identification results in a set that excludes at least one necessary person. Mis-identification occurs when the set of potential experts does not include any expert with the appropriate level of expertise. The process of expertise identification helps detect and compensate for these failures. 

2.2.2
Identifying Experts

Verifying that potential experts have the required expertise is the second step in the process of finding experts. Evaluating expertise can be difficult for people who are not already knowledgeable about the topic (Campbell et al., 2003). Self-assessment of expertise  is perhaps the simplest approach to supporting expertise identification. However, self-assessment is subjective, difficult to verify, and has been associated with a number of other problems such as low participation, lack of detail in assigned profiles, and uncertainty in what terms to use in describing expertise (Becerra-Fernandez, 2006; Dörner et al., 2007; Lindgren et al 2003; Lutters, Ackerman, Boster, & McDonald, 2000; Sastry, 2006; Yimam-Seid & Kobsa, 2003). It can also be difficult to distinguish between people with the required level of expertise and people who often use technical jargon (Mattox et al., 1999).

Other methods for verifying expertise include examining job responsibilities, project histories, and external certifications. For example, managers do not generally provide useful technical advice, although they may be a good source of organizational knowledge (Constant, Sproull, & Kiesler, 1996). “Expertise concierges” also play a role in identifying experts based on their experience or other people’s anecdotes (McDonald & Ackerman, 1998). Searches may also contact the coworkers of the potential expert in order to verify expertise in a non-obtrusive manner, or may ask the expert directly if he or she has the required expertise.

2.2.2 Selecting experts 

A field study of expertise search showed that even though respondents reported relying on “experience” for identification, they used highly nuanced selection factors (McDonald & Ackerman, 1998). The most experienced expert is not always the first one approached, and people may compromise experience for approachability (Eveland, Blanchard, Brown, & Mattocks 1994; McDonald, 1999). People choose experts based on a variety of factors including communication skills, availability, estimated workload, social connection and frequency of past contact (Lindgren 2002; Crowder et al 2002; McDonald 1999; McDonald 2003; McDonald & Ackerman, 1998). 

Organizational affiliation also plays a role, with people preferring experts from their own department or from a target department as needed (McDonald & Ackerman, 1998). “Expertise concierges” can also provide personal recommendations.

2.3 Expertise Recommendation Systems

Because expertise search is a highly nuanced process, automated systems for expertise recommendation do not seek to replace the specialized roles of “expertise concierges” (McDonald & Ackerman, 2000). Expertise recommendation systems aim to shorten the search time, widen the set of possible results beyond a local social network, prioritize potentially relevant experts, and lessen the load on popular experts by suggesting other experts. Some expertise systems return results in response to a query, while others seek to build a peripheral awareness of other people’s expertise and to support serendipitous connections (Terveen & Hill, 2001). Most expertise systems present a list of results (Terveen &, Hill, 2001), although some visualize expertise distribution based on similarity (Huang et al., 2004). Expertise recommendation systems can also facilitate contact by showing the social connections between the searcher and the potential expert (Terveen & Hill, 2001).

Most expertise recommender systems rely on users to maintain expertise profiles in a central directory together with contact information (Becerra-Fernandez, 2006; Lindgren, 2002;  Stenmark, 2001). However, self-reported expertise data is subject to a number of limitations (Becerra-Fernandez, 2006; Dörner et al., 2007; Farrell et al., 2006; Lindgren et al., 2003; Lutters et al., 2000; Sastry 2006; Yimam-Seid & Kobsa, 2003). Expertise profiles are often limited to a small percentage of employees, thus limiting their value to the organization as a whole. One problem with self-maintained profiles is that people may not receive a personal benefit from updating their profiles and may even suffer from the effects of making their expertise widely known. For instance, visibility in an enterprise profile directory and resulting requests for information or assistance can result in too many disruptions, providing a strong argument against publicizing one’s expertise. In the face of this type of problem, incentives from management may be needed to encourage employees to keep their profiles up to date. In addition to frequent reminders publication of expertise may be rewarded by using the skills listed in the expertise profile as a basis for project assignments and promotions (Lindgren, 2002). 

Even when people are motivated to publish information on their expertise, problems may arise from inconsistent use of terminology between experts, or because relevant details are omitted because they are not considered to be important. Problems may also arise when people are rewarded based on their claimed expertise. In order to receive rewards associated with claimed expertise, and to avoid looking foolish or unskilled, people may overstate their experience and expertise. 

Other problems arise from inconsistent use of terminology (i.e., the terms that people use to describe their competencies). However, making terminology consistent is a challenging task for an organization. An organization-wide skill taxonomy using consistent terminology can be costly and difficult to keep up to date in rapidly changing industries. Objective skill assessments can compensate for some of the weaknesses of self-reported expertise data, but may not be able to capture emerging technologies. These are among the reasons why systems using explicit expertise data may not be accurate, and inaccurate systems may thus fall out of use (McDonald & Ackerman, 1998; Lindgren et al., 2003).

Mining data generated in the course of everyday work is a promising approach that may capture current interests and emerging technologies (Becerra-Fernandez, 2006; Hughes & Crowder 2003). For example, expertise systems have analyzed e-mail (Campbell et al., 2003; Foner, 1997), intranet documents (Craswell, Hawking, Vercoustre, & Wilkins, 2001), scientific publications (Crowder et al., 2002), and even searches (Lindgren et al., 2003; Terveen & Hill 2001) and web-browsing behavior (Wang, Chen, Tao, Ma, & Wenyin, 2002) in order to locate and identify experts. These implicit expertise profiles rely on people volunteering public information (Hertzum & Pejtersen, 2000) or allowing their private information to be mined (Campbell et al., 2003; Foner, 1997). 

Because users often consider factors such as departmental unit or personal acquaintance, some systems allow users to specify constraints such as organizational unit or membership in a list (Lindgren, 2002). Being able to constrain the list of potential results to only those who are currently available is one of the features requested in an expertise location system (Lindgren, 2002). Some expertise location systems use a fixed strategy to prioritize potential results (Hughes & Crowder, 2003), others personalize it based on the user’s context and social network (Foner 1997; McDonald, 2003), and yet others allow users to specify custom prioritization rules (Crowder et al., 2002). 

One of the challenges of using non-expertise data for implicit expertise profiles is distinguishing between experts, people who are interested in a topic, and people who are merely associated with the topic. Keywords determined by textual analysis do not necessarily indicate level of expertise (Wang et al., 2002). For example, a secretary who routinely publishes announcements may be reported as an expert on a topic (Mattox et al., 1999). People who express interest in a new topic may maintain expertise in previous topics, or they may not want to answer questions on a project they worked on ten years ago. Justifying expertise recommendations by showing supporting documents can help users filter through results, increasing trust (Crowder et al., 2002; Hughes and Crowder 2003). Query-biased summaries can help users make faster and more accurate judgments of relevance (Tombros & Sanderson, 1998).

Systems that dynamically build implicit expertise profiles at query time by searching various sources use up-to-date information, but can be slow (Yimam-Seid & Kobsa, 2003). Some speed can be gained without significantly sacrificing quality by limiting the document set from which a list of potential experts is extracted (Balog, Azzopardi, & de Rijke, 2006). Other systems build an implicit profile from data sources frequently crawled. These systems can suggest updates to explicit expertise profile directories (Becerra-Fernandez, 2006; Lindgren et al., 2003), combining the best of both worlds. 

2.4 Evaluation

Expertise recommendation systems can be compared according to their features (Terveen & Hill, 2001). For more analytical comparisons, information retrieval metrics have been adapted for expertise recommendation systems (Terveen & McDonald, 2005). Precision is generally measured by comparing the percentage of correct matches within a certain number of results, while pure recall measures the percentage of experts in the organization returned by the expertise recommendation system. Simulated data sets such as the Text REtrieval Conference (TREC) Enterprise Search Track have allowed the comparison of formal methods for identifying and ranking expertise (Campbell et al., 2003; Balog et al., 2006). 

In the scenarios used in TREC evaluations of enterprise search, a list of candidate experts and a set of topics, is presented, and the task is to find the experts for each of these topics. However, this assumes that a list of potential experts is already available and skips over the first phase of the expertise location task as it is characterized in this thesis (i.e., locating potential experts). Once lists of potential experts are selected, they can be evaluated using the information retrieval measures of recall and precision, where a person who is an expert corresponds to a “hit”, i.e. is analogous to a document that is relevant to a search query in general information retrieval. Measurements of recall and precision have not been widely used in expertise location tasks for a number of reasons. One concern is that real-world measurements of precision vary widely depending on the data (Craswell et al., 2001). Thus the same system may perform well or poorly depending on the types of query and content that are used in its evaluation. For example, one system reported precision results ranging from 53% to 92% for different queries (Becerra-Fernandez 2006). Recall is difficult to measure in practice because few humans can enumerate all the relevant experts on a topic in a large organization (McDonald 2001). Cue-based recall has been used to support the verification of expertise recommendations by subject-matter experts (McDonald, 2001). In cue-based recall, subject-matter experts are asked to rank-order a list containing recommended experts randomly mixed with distracters. This provides a way to measure the performance of the ranking heuristic.

Terveen and McDonald (2005) report that increases in performance seem to have little effect on user satisfaction or task completion. More sophisticated algorithms that perform well in simulation studies may also under-perform on real-life data sets (Zhang, Ackerman & Adamic, 2007). More effective ways to measure the performance of expertise recommendation systems still need to be developed.

Due to the difficulty of measuring the objective performance of expertise recommendation systems, this thesis focuses on evaluating the usability of an expertise location tool described in Chapter 3. The usability evaluation is based on the IBM After Scenario Questionnaire and Computer Usability Satisfaction Questionnaire (Lewis, 1995), which a psychometric evaluation has confirmed as valid (Lewis, 2002).

2.5 Summary

Tools to support expertise location, expertise identification, and expertise selection can provide competitive advantages to companies. Maintaining expertise profiles is time-consuming and may lead to low adoption rates. However, implicit expertise profiles can be compiled from data such as e-mail and published documents. Based on previous research in expertise location, we decided to design and implement an expertise location tool using implicit expertise profiles derived from emerging social computing services, and to evaluate this tool by focusing on usability and user satisfaction.

Chapter 3: The PeopleSearch Engine 

Ideas for a prototype expertise search tool were collected from observations of expertise-seeking behavior on intranet social computing services, exploratory interviews with employees, and several prototypes and visualizations developed and shared on the intranet with other early adopters. The feedback was used to inform the design of the PeopleSearch engine, which is described in this section.
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Figure 1: Block diagram of PeopleSearch system

Figure 1 shows the components of the PeopleSearch engine. Dashed outlines indicate external services, while solid outlines indicate internal components of the system. Arrows indicate data flow. The prototype accepts search queries, which are then broken up into keywords and submitted to various intranet search engines. The results from each service are combined into a master list, sorted by recency, and divided into pages. The current page of results is then submitted to the employee information and geo-location web service. Department codes are also collected and submitted to the corporate directory, and the department titles are retrieved. The results are listed by recency and grouped by department and by location. Figure 2 shows a screenshot of the PeopleSearch engine showing both search results and a detailed view.
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Figure 2: Screenshot of PeopleSearch tool showing detail view

3.1 Data Sources 

PeopleSearch is a metasearch engine that combines results from the intranet services for bookmarking, blogging, and tagging people. Bookmarking was chosen as a low-effort way for users to capture websites relevant to their current interests. Blog entries and comments can reveal what people are not only interested in but actively discuss, while people tags reveal self presentation and reputation. 
Table 1: Data sources for search query

	Data source 
	Input 
	Output 
	Output format 

	Blog search 
	Search phrase 
	List of relevant blog entries and comments (full-text search) 
	XML (ATOM) 

	Bookmark search 
	Search phrase 
	List of relevant bookmarks (full-text search) 
	XML (XBEL) 

	Next-generation corporate directory 
	Keyword 
	List of people tagged with the keyword 
	XML (proprietary format) 

	Employee cache 
	E-mail address 
	Job title, contact information, geographic location, picture 
	Object 

	Employee locator 
	E-mail addresses 
	Job title, contact information, geographic location, picture, and instant messaging status 
	JSON 

	Department name cache 
	Department code 
	Department name 
	Object 

	Corporate directory
	Department code
	Department name
	Text


Table 2: Data sources for detailed view of data associated with one potential expert

	Data source 
	Input 
	Output 
	Output format 

	Employee cache 
	E-mail address 
	Job title, contact information, geographic location, picture 
	Object 

	Employee locator 
	E-mail address 
	Instant messaging status, updated information 
	JSON 

	Blog search engine 
	Search phrase, e-mail address 
	List of relevant blog entries and comments by the person (full-text search) 
	XML (ATOM) 

	Bookmark search engine 
	Search phrase, e-mail address 
	List of relevant bookmarks by the person (full-text search) 
	XML (XBEL) 

	Next-generation corporate directory 
	E-mail address 
	List of tags associated with the person 
	XML (proprietary format) 


3.2 Aggregation 

Each of the underlying search engines returned results that could be uniquely associated with potential experts by e-mail address. Unique e-mail addresses and timestamps of most recent activity were extracted from the most relevant results from blogs, bookmarks, and people tags. Results were then limited to the top 100 potential experts as sorted by recency. From this list, a subset was selected based on the current page of results. Pages were typically 10 results long. 

The e-mail addresses of the current page's potential experts were then submitted to the locator service, which returned contact information, department code, location and instant messaging availability. The data were then associated with the potential experts' records and cached for future use. 

Organization and department codes were extracted from the records and looked up in a cache or using the corporate directory service. These were associated with the potential experts' records, with unknown groups set to "Unknown." E-mail addresses of potential experts were then grouped by department name. Results were also grouped by geographic location. This was an effective way to group results from the same building together. 

3.3 Visualization 

Search results were presented in three ways: by department, by recency, and by geographic location. 

3.3.1 By Recency 

Results were ranked by recency to support the quick identification of potential experts who had recently bookmarked, blogged, or been tagged on the given topic. The list included the picture, preferred name, and job title as given in the corporate profile directory. The list was displayed with the most recently active potential expert at the top, and could be scrolled to display the others. 

3.3.2 By Department 
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Figure 3: Organizational visualization

The organizational visualization organizes potential experts according to their department codes. The departments are sorted alphabetically by department name, placing subgroups of divisions together. Department names are followed by the number of results returned for that department, and the names and job titles of potential experts are displayed below the department name. The visualization shows only the people included in the current page of results. 

Although the department codes indicate which product group they belong to, more specific detail was not available. In addition, many records did not contain recognizable department codes, and were grouped under the department "Unknown." 

Previous exploratory studies visualized results in a different manner. People were organized according to their reporting structure, showing search results and their manager chain. Results with common managers were shown together. This provided more detail than the departmental view, but required subjects to have more organizational knowledge and familiarity with names and job titles. Although this visualization was useful for showing clusters of adopters, it took too long to generate because the reporting chain for each record and the records of each manager in the chain had to be individually retrieved before being graphed. Even working with cached data, this visualization was not sufficiently responsive for the application. 

3.3.3 By Geographic Location 

Although preliminary interviews indicated that geographic location was of minimal importance in expertise selection, we wanted to support the serendipitous discovery of potential experts in the same location. Corporate cost-cutting and strict limits on non-customer-related travel resulted in several observed instances of expert-seeking that underscored the need to find local experts. To address these needs, we developed a geographic visualization of search results (Figure 4). 
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Figure 4: Geographic visualization

The visualization used a popular mapping engine that could display markers with arbitrary HTML. The search engine used cached data or queried the locator service for the geographic locations of each potential expert in the current page of results. It then grouped potential experts according to their latitude and longitude. This resulted in a high probability that potential experts within the same building would be displayed using the same marker. Clicking on the marker would then display the list of potential experts at that location. Markers were otherwise identical. The visualization was initially centered on the most recent result, but could be panned or zoomed to display others. 

3.3.4 Interactions 

The prototype used Asynchronous Javascript and XML (AJAX) to provide rich in-page user interaction without requiring a visually-disruptive page refresh. These interactions allowed users to explore more detail about potential experts without leaving the page. For example, clicking on a name in the result list or department list displayed the potential expert's contact information and search results in a detail window. Selecting an expert also automatically updated the map to show the expert's location. 

The map could be panned by dragging areas with the mouse. It could also be zoomed by using the provided slider. Clicking on a map marker brought up a list of potential experts at that location. When users selected a name from the list, the details were displayed. 

The organizational visualization was initially displayed as a list of departments with icons beside each name. Users could expand or collapse each department by clicking on the name or the icon. When expanded, a department node listed the people associated with that department. Clicking on a name displayed the details and re-centered the map. 

3.4 Summary

The PeopleSearch engine processed search queries and built implicit expertise profiles by aggregating the most relevant results from blog, bookmark, and people-tag search engines. Results were presented in a ranked list according to recency, by department, and by geographic location. To our knowledge, this is the first expertise location tool that combines intranet social computing data sources and visualizes the results using organizational and geographical data.

Chapter 4: Usability Study

As described in detail in the previous chapter, the PeopleSearch engine allows users to search for potential experts using data collected from various social computing services on the intranet. We conducted a small usability study in which we compared participants' preferred expertise searching tools with the PeopleSearch engine in terms of user satisfaction. We also examined the usability of the PeopleSearch engine and gathered feedback and design suggestions.

This chapter describes the usability study we conducted in a multinational information technology company. Section 1 describes the design of the usability study. Section 2 describes the research site in more detail, examining existing expertise location tools and social computing services which supply the data used by the PeopleSearch engine. Section 3 describes the data collection and evaluation process. Section 4 presents the quantitative analysis of collected data. Section 5 describes the observed expertise-seeking strategies. Section 6 reports on existing tools. Section 7 reports results from the detailed evaluation of the PeopleSearch engine.

4.1 Study Design

4.1.1 Research Expectations

The usability study was designed to examine the existing tools for expertise location in terms of user satisfaction, collect quantitative and qualitative feedback on the strengths and weaknesses of the PeopleSearch engine, and compare the usability of the proposed tool with existing tools for finding expertise. Because the social computing technologies that provided the data for the PeopleSearch engine were themselves still in the phase of early adoption, we distinguished between searching for experts in established technologies well-represented in intranet search results and emerging technologies that may be more popular among early adopters. We based the distinction between emerging technologies and established technologies on the number of topic-related documents found on the company intranet. We expected to identify parts of the prototype expertise search tool with which participants were satisfied and parts that could be improved. By exploring participants’ use of existing tools, we also hoped to gain more insight into their preferred strategies for expertise location.

4.1.2 Subject Population

Ten volunteers from a multinational IT company participated in the study. Participants were employees of the company or contractors with more than a year of experience with the company. Participants were recruited through e-mail and instant messaging, and also referred potential participants based on their business needs. Subjects were not compensated for their participation in the study. Appendix A contains the call for participation. Appendix B contains copies of the subject consent form and other documents.

4.1.3 Study Conditions

Table 2: Scenarios for the usability study

	
	Existing Tools (A)
	PeopleSearch Engine (B)

	Established Technology
	Scenario 1-A
	Scenario 1-B

	Emerging Technology
	Scenario 2-A
	Scenario 2-B


The interfaces used in scenarios 1A and 2A are described in Section 4.2. The PeopleSearch engine used in scenarios 1B and 2B is described in Chapter 3. The task descriptions for each of the scenarios can be found in Appendix B.

All subjects completed all scenarios with both sets of tools. Because introducing the PeopleSearch engine first might affect the existing tools subjects used to find experts, subjects completed all the scenarios in order. 

The study consisted of one session lasting approximately one hour. The sessions were conducted separately for each subject. Each subject completed an informed consent form and a background questionnaire. Subjects were assigned four expertise search tasks set in the context of scenarios. The first set of two scenarios involved searching for experts using their existing tools for finding expertise, and the last set of two scenarios involved using the PeopleSearch engine. The first scenario in each set involved searching for experts in an established technology, and the second scenario involved searching for experts in an emerging technology. For each of these topics, subjects were asked to identify relevant potential experts whom they felt comfortable approaching for help. Subjects were given an opportunity to ask questions before proceeding. Subjects were allowed to move on to the next task after five minutes passed. After each task, subjects completed an after-scenario questionnaire to measure their satisfaction with the quality of the results, the time taken to perform the task, and the supporting documentation. After all tasks were completed, subjects completed a more detailed quantitative evaluation of the prototype. An open-ended interview provided an opportunity for more qualitative feedback. Subjects were also encouraged to think aloud as they performed the tasks. Screen output and audio were recorded for further analysis. 

4.1.4 Apparatus

To miminize between-subject variations, subjects used a standard Web browser with access to the company intranet. Subjects did not have access to their bookmarks or their customized environment. In order to focus the usability test on existing tools for intranet search and avoid skewing the results for people with wide social networks, subjects were asked not to contact anyone through e-mail, instant messaging, or the phone. 

4.2 Research Site

4.2.1 Corporate Directory

The organization maintained a central directory of employees' and contractors' contact information. People could indicate areas of expertise in their corporate directory profile. The organization home page frequently included reminders to update one's corporate directory profile. However, Farrell et al (2006) found that fewer than 40% of the profiles had been updated in the past nine months and fewer than 20% had been updated in the past three months. This number reflected any change, including changes in contact information. Profiles with comprehensive information were even rarer.

4.2.2 Blogging 

An internal blogging platform was deployed in 2003 as a way for employees to publish personal data on the corporate intranet. As of April 2007, there were almost 30,000 registered users, representing approximately 10% of the company. There were more than 70,000 blog entries and more than 70,000 comments covering a variety of work-related and personal topics, including one blog entirely devoted to cats. Huh et al. (2007) found that internal corporate blogs were useful for capturing informal knowledge and contributing to collaboration. Blogs are still in the phase of early adoption. Jackson, Yates, and Orlikowski (2007)  found that fewer than 3% of users had blogs with 10 or more posts. There is a small but active core group: the top 80 users are responsible for more than 50% of all content. Kolari et al. (2007) found that authoritative bloggers emerge as thought leaders in the community. 

Proponents expected a number of social benefits to arise from blogging as a form of informal personal knowledge management and communication, including the use of this data for expertise location (Jackson et al., 2007). People can also use blogs to share their progress for the week and thus describe their current interests and skills in a searchable form, similar to the project logs kept in other organizations (Hertzum & Pejtersen, 2000).

4.2.3 Social Bookmarking 

A social bookmarking prototype was launched in a small trial in March 2005 (Millen et al., 2006). It was developed in order to provide social bookmarking services within the company, without exposing potentially sensitive data outside the firewall. The centrally-located bookmarks offered users a number of personal benefits, such as easy organization using tags and accessibility of bookmarks from any computer. It also provided social benefits, such as the ability to share bookmarks with one’s team and to explore other people’s bookmarks. Like other social computing services within the large IT company, the social bookmarking prototype used real names and linked bookmarks to the author’s corporate profile. Expertise location and the support of communities of practice were among the stated goals of the system. 

Since 2005, the prototype has grown to over 238,000 bookmarks created by over 4700 registered users (approximately 1.5% of the company). Search results from bookmarks have also been included in the main intranet search, with high click-throughs demonstrating the value added by the displayed bookmarks. A study conducted by Millen et al (2006) found that users considered bookmarks and associated tags to be a useful description of people’s interests, and that users saw both strong personal and organizational benefits to adoption.

4.2.4 People Tagging 

A people-tagging feature was added to an experimental corporate profile directory. This allowed anyone to add keywords to their profile or other people’s profiles. Expertise location was one of the design goals for the system. A study by Muller, Ehrlich and Farrell (2006) found that users tagged themselves as a way of reputation management and others as a way of contact management. The study reported that in April 2006, 401 taggers (approximately 0.1% of the company) had tagged 2650 people (approximately 1%). Although participation in people tagging is still low, the ability to tag non-participants allows the service to potentially collect data on more people than blogging or bookmarking, both of which require active participation by the potential experts. 

4.2.5 Other Expertise Search Tools

Technical document repositories (both internal and external) and intranet documents were also widely used for locating and identifying experts. Other initiatives inside the company included tools that analyzed e-mail and instant messages to find experts based on users' social networks. These tools were of limited adoption and required some configuration. During the usability study, subjects had access to document repositories stored on the intranet and Internet. Tools that required personal configuration were not available.

4.3 Data Collection and Evaluation

The following data were collected in the study: background questionnaires completed by the subjects, recorded audio and screen captures from the usability test, after-scenario questionnaires, overall evaluation questionnaires, subject answers to interview questions, and notes taken by the researcher during the usability session. 

Quotes from the audio recordings and subject answers to interview questions were transcribed.

The results were analyzed with respect to two independent factors:

1 TOOL: Type of tool used (A: existing tools, B: PeopleSearch engine)

2 SEARCH: Type of search (1: established technologies, 2: emerging technologies)

The after-scenario questionnaires resulted in a range of dependent variables. For each scenario, we examined:

1 EASE: Satisfaction with ease of use as measured on a 7-point Likert-type item 

2 TIME: Satisfaction with time taken as measured on a 7-point Likert-type item

Both measures were calculated for established technologies and emerging technologies. 

The detailed evaluation questionnaire also resulted in a number of dependent measures. Following the guidelines in Lewis [1995], the data were summarized into the following scales:

1 OVERALL: Overall system usability

2 SYSUSE: System usefulness

3 INFOQUAL: Information quality

4 INTERQUAL: Interface quality

Likert-time items and other ordinal data are reported as medians (Mdn). The OVERALL, SYSUSE, INFOQUAL and INTERQUAL scales are reported as means, following the methodology developed by Lewis (1995).

4.4 Quantitative Analysis of Results

4.4.1 Comparison of Existing Tools with PeopleSearch engine

In Part II of the background questionnaire (Appendix B), subjects indicated dissatisfaction with their existing tools for finding expertise.

Table 3: Satisfaction with existing tools (5-point Likert-type items)

	Number of responses
	Dissatisfied (5, 4)
	Neutral 3
	Satisfied (2, 1)

	Effectiveness
	6
	2
	2

	Ease of use
	5 
	4
	1

	Speed
	6 
	2
	2


Subjects reported their satisfaction with ease of use and time taken to complete task on after-scenario questionnaires with 7-point Likert-type items. Ranks were compared using the Wilcoxon signed ranks test. For established technologies, users reported significantly greater satisfaction with the ease of use of the prototype (Mdn = 2) than with their usual techniques (Mdn = 6), T = 0, p < 0.005, r = -.63. For established technologies, users reported significantly greater satisfaction with the amount of time taken to complete the task using the speed of the prototype (Mdn = 1.5) than with their usual techniques (Mdn = 6), T = 0, p < 0.005, r = -.63. For emerging technologies, users reported significantly greater satisfaction with the ease of use of the prototype (Mdn = 1.5) than with their usual techniques (Mdn = 5.5), T = 0, p < 0.005, r = -.45. For emerging technologies, users reported significantly greater satisfaction with the amount of time taken to complete the task using the speed of the prototype (Mdn = 2) than with their usual techniques (Mdn = 4.5), T = 0, p < 0.005, r = -.63. Results are summarized in Table 4.

Table 4: Comparison between existing tools and the PeopleSearch engine

	Rating on a 7-point Likert-type item
	Existing tools (median)
	PeopleSearch (median)
	Test results

	Established technologies

	Ease of use
	6
	2
	T = 0, p < 0.005, r = -.63

	Time taken
	6
	1.5
	T = 0, p < 0.005, r = -.63

	Emerging technologies

	Ease of use
	5.5
	1.5
	T = 0, p < 0.005, r = -.45.

	Time taken
	4.5
	2
	T = 0, p < 0.005, r = -.63


4.4.2 Computer Usability Satisfaction Questionnaire

Subjects evaluated the system using 7-point Likert-type items based on the IBM Computer System Usability Questionnaire (Lewis, 1995). Findings show that all 10 users strongly agreed or agreed with statements indicating satisfaction with the overall quality of the system (M = 2.07), the usability of the system (M = 2.02), the quality of the information provided (M = 2.17), and the quality of the interface (M = 2.37).

4.5 Expertise-Seeking Strategies 

The following section describes the strategies used by participants to find experts. The section combines qualitative feedback from users with their observed behavior during the expertise search tasks. Results agree with the behavior observed in other studies such as McDonald and Ackerman (1998).

4.5.1 Expert location and identification 

Table 6: Existing tools for locating experts

	Number of responses
	Disagree (5,4)
	Neutral (3)
	Agree (2,1)

	Personal network
	1
	2
	7

	Referrals from team members
	1
	2
	7

	Referrals from other employees
	2
	0
	8

	Searching the intranet
	1
	5
	4

	Corporate directory
	4
	3
	3

	People tags
	2
	3
	5

	Bookmarks
	2
	3
	5

	Blog entries
	2
	2
	6


In the background questionnaire, users rated the usefulness of various sources for potential experts on a 5-point Likert-type scale (Table 5). In terms of popularity, personal recommendations from other employees including “expertise concierges” were the main source for potential experts not already known by the subject. Recommendations by team members were also useful.

However, these referrals were not always effective. Subjects described the expert identification process as time-consuming. Occasionally, people they asked for referrals were unavailable or unable to identify potential experts. One subject described how knowledge of context was crucial for a proper referral, giving examples of her own experiences when referrals from coworkers led her to people who were not relevant to her specialization.

The corporate directory was the official expertise location tool, and the least popular among the choices. Searching blogs, bookmarks, and people tags was more popular than searching the intranet for relevant documents and identifying the authors.

Subjects did not feel that they needed to identify all the experts, often choosing potential experts from the first page of search results. One subject reported not needing to find the “biggest expert,” just someone who was close enough and who knew enough. This depended on the information task.

4.5.2 Expert selection 

Subjects were asked to rank-order a number of factors that influenced their selection of experts. A write-in blank was provided for options not included in the list. No subject identified an additional factor. Aggregate ranks were calculated by summing the ranks from all subjects, with blanks encoded as one more than the maximum rank. 

Table 7: Factors in expert selection

	
	Median Rank 

	Reputation 




 
	 2 

	Recommendation by coworker 
	 2 

	Personal acquaintance
 

 
	 3 

	Online availability 


 
	 4 

	Personality 



 
	 4.5 

	Geographic location 


 
	 5.5 


Because subjects searched for experts in unfamiliar areas and did not have access to recommendations by coworkers, other factors such as personal acquaintance became more important during the task scenarios. Familiar people were preferred, although sometimes their appearance in the list of potential experts came as a surprise. 

Subjects also preferred to approach people who had some affinity with them, such as being members of the same department.

The displayed job titles of potential experts influenced estimates of competence, availability, and probability of response. Certain job titles affected subjects' impressions of approachability. If subjects had a technical question, they preferred to approach developers rather than managers. Subject 4 expressed reluctance to approach senior technical employees, while subjects 3 and 7 were reluctant to approach managers.

Subjects also noted that job titles do not necessarily reflect responsibilities. 

If you're only restricted to this one job title--and obviously it's for good reason because this is how we try to restrict your group--you're a software developer, but really you're a terminologist, but software developer determines how you're getting paid. It's an administrative title. It's not a descriptive title of who you are in the company. Many times, there are times you can actually find out what the person is doing, possibly in their tagline, like they'll have a signature in their e-mail, and sometimes that's not even helpful. So you have to search for them in [the corporate intranet] and find out what they've been writing about. {Subject 3} 

Four subjects used geographic or timezone information to get an idea of availability for instant messaging, phone, or other synchronous communication methods. One subject who used geographic information initially reported that geography doesn’t usually matter, but later used the knowledge of a potential expert’s location to determine her communication strategy. 

Potential experts could be verified by searching for more information about and by them. 

So what I want to do is once I find somebody who could be an expert, go to their page and make my own decision about their expertise. ... I think it's very important because even if you make the mistake of leaping to the conclusion, I can quickly find out why the tool gave me a false positive, and then I can find out how I can eliminate false positives--which is to go to the blog and say no, that's not a useful reference. Show me another resource why the tool thinks you know about (topic). {Subject 1} 

Oh, he [bookmarks] things! And he participates in forums! And he's one of the people participating in that […] trial. He's high on the list. I would contact this guy. Now we have a thing in common and he's got a blog and he's got the right title within the company, some indication. {Subject 1} 

Personality traits were also considered, either from personal knowledge, reputation, or inference from job title or picture. One subject noted that a potential expert’s picture gave an impression of friendliness and approachability.

4.5.3 Contact 

One subject described the difficulty of contacting potential experts who were not personal acquaintances. Another subject was comfortable contacting potential experts whether or not they were known to her, because working with unknown experts was a daily part of her job. However, the same subject noted that the probability of response was lower when approaching people they had never worked with before. Some strategies included finding a common acquaintance who could introduce the searcher. Contacting common acquaintances also helped subjects verify expertise and availability. 

If you do know somebody, if you're connected to them through somebody else, at least that way you can ask how busy this person is and whether that person you know could answer the question first instead of moving on to someone you've searched for. {Subject 3} 

Geographic location also influenced communication strategies. One subject who frequently worked with experts around the world worked around time differences by asking a colleague with whom they had a previous working relationship to contact the target expert, and she maintained international social networks with that in mind. 

4.5.4 Escalation 

One subject observed that she was often referred to people who could not answer her questions. Following referrals and getting more referrals to potential experts was time-consuming. 

So sometimes, 'cause I end up e-mailing people who have no time, and they end up forwarding it to somebody else anyways, and that wastes a lot of time for me. I end up having to wait, on average, a week for a response to sometimes very quick questions. A lot of the times, they don't even forward it until a week later. Sometimes it's the same day, but usually you can't get an answer for at least a week, so it's very much a deterrent to doing my work. {Subject 3} 

Another subject reported searching for people related to the target expert in order to find team members who might be more approachable or available. 

Oh, I think it would be, 'cause, you know, if you can't get ahold of one of them, there's a cluster of people who are experts, like if you happened to find the [(product)] team, you're looking for some of this expertise, and I'm not there, then my team can, like help. {Subject 5}  

4.6 Existing tools 

Tools used by subjects to locate expertise include the standard corporate directory, the beta version of the corporate directory, an external repository of technical articles, an internal social bookmarking service, and internal blogs. Choice of search tools depended on the topic and the requirements. On the background questionnaire, subjects reported dissatisfaction with the effectiveness and speed of existing techniques for finding experts, and mild dissatisfaction with the ease of use. 

During the expertise search task, subjects also reported dissatisfaction with their existing tools. On 7-point Likert-type questionnaires after each scenario, nine subjects indicated dissatisfaction with the ease of finding experts on established technologies, and six subjects indicated dissatisfaction with the ease of finding experts on emerging technologies. Eight subjects indicated dissatisfaction with the time taken to find experts on established technologies, and five with the time taken to find experts on emerging technologies. Explaining her frustration, one subject said: 

Well, I'm going to be giving up on all of them, if they're all just different technologies. I need a tool that's actually going to help, and the only tool I use is people. And if I'm using [the corporate directory], it's just to look up somebody so that I can [instant-message] or phone them. {Subject 5} 

On the background questionnaire, four subjects indicated that they did not find the corporate directory useful for finding experts, while three subjects found it useful. During the usability evaluation, eight subjects used the corporate directory tool to identify potential experts, while two used it only to confirm corporate identity and get more information. Low adoption was a problem, even when it came to established tools. 

'Cause the problem currently with […] people is they don't update their [corporate directory profile], they don't update, some people don't keep blogs, bookmarks, so... {Subject 8} 

The people I would consider experts aren't here because they're not people who use [the social bookmarking tool] and they're not people who use a lot of those things. They wouldn't update their [corporate directory] profile, either. So that's tough because that's a cultural shift that needs to happen before this tool can become as powerful as it can be. {Subject 4} 

Subjects gave several explanations for the incompleteness of the data and why their own profiles were not up to date. 

The people who are really heads-down aren't really looking to network. {Subject 4} 

My fear is always that I'm not as expert as an expert should be. To me, the expert should be at guru level, and I'm not at that level. ... Personally, do I believe I'm an expert on it? That's another matter. It's about being able to walk the expert walk... I guess that goes back to the whole inferiority complex and the imposter syndrome, you know. {Subject 4} 

Search engine interfaces were unclear or error-prone, or did not display enough data. Two subjects did not notice that the default corporate directory search matches against names only, not the entire profile. Two subjects attempted to perform a geographically-limited search but were confused by the interface and lack of feedback. Three subjects attempted to use the official blog search engine, which was out of service during the study. After repeating their query and asking about the error message produced, they moved on to other data sources.

External sources were useful. Two subjects searched the external technical article repository and identified potential experts from the names on the articles. Because the technical article repository included articles from non-employees, these potential experts were verified by a  search in the corporate directory. 

4.7 PeopleSearch 

After subjects completed all four tasks, they evaluated the system using 7-point Likert-type items based on the IBM Computer System Usability Questionnaire [Lewis 1995]. Analyzing the results according to the methodology outlined by Lewis [1995] shows that users strongly agreed or agreed with statements indicating satisfaction with the overall quality of the system (OVERALL, M = 2.07), the usability of the system (SYSUSE, M = 2.02), the quality of the information provided (INFOQUAL, M = 2.17), and the quality of the interface (INTERQUAL, M = 2.37). The following subsections explore this in more detail. 

4.7.1 System Usability 

Subjects found the system to be very simple (Mdn = 1.5), and agreed that they could effectively (Mdn = 2) complete the tasks. Although subjects indicated satisfaction with the speed (Mdn = 3), it was still a concern. 

Well, when you give somebody a really cool funky tool and they start to use it, your normal expectation for the response time for a web application is that it should be like that. But if you compare how long it takes using your tool even with the slow response to how you would do it another way, which is really a more fair comparison, this would still be faster, so... it's just that you're used to web applications responding quickly, so... It looks slow. {Subject 5} 

Subjects agreed that the PeopleSearch system allowed them to efficiently complete tasks (Mdn = 2). However, one subject noted that the number of clicks required to view contact information and perform other operations could be reduced. 

Subjects found the system to be extremely easy to learn how to use (Mdn = 1) and felt that they could quickly become productive using it (Mdn = 2). Some subjects were familiar with the interface conventions of AJAX and could use the in-page hyperlinks to bring up a detailed view from any of the different visualizations. Two subjects tried to open pages in a separate window or tab in order to compare several results, and expressed frustration when this was not possible with the prototype. External links such as bookmarks and tags were expected to open in a separate window instead of the current window. One subject expressed surprise when the back button in the browser did not take them back to the view they had just seen. 

4.7.2 Information 

4.7.2.1 Information Sources 

Subjects agreed that the information was easy to understand (Mdn = 2) and effective in helping them complete the tasks. (Mdn = 2) 

I liked that when I clicked on a person, I had multiple sources to choose from, like [the next-generation corporate directory] or [the corporate directory], as well as having a lot of information where I didn't even have to go and see the whole content. {Subject 10} 

However, one subject expressed reservations about using indicators of interest (blogs, bookmarks) as proxy measurements of expertise. 

I could've bookmarked it because I read an article about it and I just wanted to have the link to sort out later. I might never have actually read any of those things. And that's fine, because you can always [get in touch with] a person and they can say, "Sorry, I can't help you", but it would be good to have a way to distinguish... {Subject 4} 

Another subject was also concerned about the limited adoption of the underlying tools. 

I worry sometimes about blogging, though. Blogging is not something that everybody does and everyone should do, quite frankly, in the organization. There are a lot of people who don't blog and I worry about that purely as a data source. Bookmarking, everybody *should* bookmark, but I know that they don't. {Subject 10} 

On the other hand, one subject was surprised by the ability to find people who did not explicitly indicate the topic on their expertise profile. 

So there are all these people that I know, in the Lab, and with [the corporate directory] I would never have found them. It's very friendly, and what you get back is great.  {Subject 5} 

4.7.2.2 Organization of Information 

Although subjects were generally satisfied with the organization of information on the screen (Mdn = 2), they suggested possible improvements. For example, the timestamps used to sort the results were not displayed and no explanation of the ranking order was given, so the ranked list appeared random. Subjects suggested sorting the result list by name and providing other options for sorting. 

The three columns of independent but interlinked results confused one subject, who initially tried to interpret the results as a three-column table of results. Several subjects suggested the use of tabs or filters in order to increase viewing area and decrease complexity. 

So it could be just two frames instead of three: one much larger which shows people's descriptions, maybe even information such as bookmarks, like you do when you click on the person. Maybe you could add it because if you do it more like the (inaudible), then there would be not as much space (inaudible) And then ah, in the second frame, just small - not even a frame, but like you do in [the map], an icon, which could be refreshed... (inaudible). But that's just user design, and I'm not an expert in that. {Subject 8} 

Five subjects interacted with the map by zooming, panning, and clicking on markers to identify potential experts within a given location. 

I like the map. A lot. The fact that if the task is to find somebody local, I can look at it very quickly and identify local, because I know where I am in the world. As opposed to, say, [someone else] who's in Toronto and has no idea and would probably click on Vancouver. {Subject 1} 

The other five subjects did not directly interact with the map, preferring to select people from the result list or the department list. However, two of those subjects used the additional location information when the map automatically recentered on selected people. 

Four subjects found the organizational visualization very useful. One subject suggested displaying more details such as employee type and reporting structure. Another visualization did not consider the organizational visualization to be useful for him, but acknowledged that it might be useful for other searchers. One subject suggested replacing the visualization with a search filter in order to conserve screen space. 

4.7.3 Interface 

Subjects found the interface to be pleasant (Mdn = 2) and likeable (Mdn = 2). One subject suggested changes to improve the prototype's appearance and make the prototype resemble other intranet services, such as adding a logo at the top of the tool. Another subject reported that the page navigation was too small. Subjects had many suggestions for future work, including: 

1 Filtering by additional criteria such as type of employee or product group 

2 Customizable sort order (department, name, etc.) 

3 Parameterized search with a location and a given distance 

4 Type-ahead suggestion for keywords 

5 Adding more detail to the list views 

6 Using more data sources such as external technical document repositories

7 Including social network data such as one’s instant messaging list

4.8 Summary

The usability study explored users’ existing tools for finding expertise. Subjects reported high dissatisfaction with the corporate directory, and generally relied on recommendations from coworkers. Social computing data sources were useful for locating and identifying experts, and subjects considered these sources more useful than corporate expertise profiles.

Subjects were more satisfied with the PeopleSearch engine prototype than with their existing tools. Several areas for improvement were also identified. These results and their implications are summarized in Chapter 5.

Chapter 5: Conclusions 

This research examined how social computing technologies could be applied to the problem of expertise location within a large, multinational enterprise. Observations of expertise-seeking behavior on the enterprise intranet led to the development of a prototype search engine for expertise location. The prototype search engine combined available data from various intranet services and visualized the results according to organizational unit, geographic location, and recency. A usability study was carried out to evaluate the usability of the prototype expertise location tool developed in this research. Results showed that subjects were generally satisfied with the prototype expertise location tool, whether they were searching for established technologies or emerging technologies.

5.1 Summary of Results 

Subjects were satisfied with how easy it was to learn about and use the system. They found the system simple to use, and all subjects agreed that they could effectively complete their work using it. However, the usability study identified several areas for improvement. The response time of the prototype system was judged to be too slow. A simpler, customizable layout was recommended as a way to make it easier for users to focus on relevant information. It was also found that users were sometimes confused by the visualizations used in the prototype. A short video tutorial may help users make more use of the map and departmental visualizations. Some participants also thought that more social data should be added, such as users' instant messaging contact list. Although a number of areas for improvement were identified, subjects were generally highly satisfied with the system's usability, information quality, and interface quality. 

With the assistance of this expertise search tool, users can quickly, easily, and effectively identify and select potential experts in a variety of topics. Although the underlying technologies are currently of limited adoption even among strong early adopters, the prototype search engine presents a simplified interface that abstracts the details of the underlying data sources and allows users to search for expertise without dealing with issues of blogging, bookmarking, or tagging directly. 

5.2 Contributions 

The following contributions were made in this research:

1 A prototype version of the PeopleSearch expertise location tool that supplemented the search results with interactive visualizations was designed and developed.
2 Quantitative and qualitative evaluations of the system were collected in a small usability study.

3 Redesign recommendations were identified based on user feedback provided
during the evaluation.



· 
· 
· 
5.3 Limitations

Quantitative responses may have been positively biased by the researcher’s presence during the usability session. However, the subjects also provided qualitative feedback identifying many areas for improvement, indicating that the presence of the researcher did not inhibit negative comments. Screen recordings of the usability session also showed that subjects were able to use the tool with minimal instruction. Because of the possibility of positive bias, the quantitative 
comparison between the prototype PeopleSearch engine and existing tools should be confirmed in more controlled studies.

Bias towards the PeopleSearch engine may have also been introduced by the fixed order of the scenarios. If the scenarios were randomized or the study design was balanced, then some subjects would perform the searches with the PeopleSearch engine first. The use of bookmarks and blog entries in the PeopleSearch interface might then influence their choice of tools during the scenarios involving their existing tool set. Because the study focused on the usability of the PeopleSearch tool and not an objective comparison with existing tools, the study was designed so that subjects completed all the scenarios in order. This compromise allowed subjects to be more specific about their opinions on the tool, due to the recency of their experience.

The study involved 10 subjects who had previously indicated interest in expertise location. Because of the small, non-random sample, findings may not be generalizable to larger populations. This limitation was acceptable because this thesis focused on designing, developing, and evaluating an innovative application of social computing to expertise location. However, results should be confirmed with a larger random sample.

In order to ensure that the PeopleSearch engine prototype would work reliably, the usability study was conducted in a separate testing environment using a web browser with default settings. However, this limitation meant that subjects did not have access to their bookmarks and personalized tools. A field study observing the use of expertise location tools in subjects’ own environment may provide further insights.

Because a real-world expertise search would take more than a week and would involve e-mail conversations with a number of people, smaller tasks were chosen to elicit the use of one or two expertise location techniques within a short period of time. An experienced employee of the company verified that these tasks were similar to frequently-encountered expertise location tasks. Lastly, the topics for the expertise search tasks were specified so that comparable results could be collected. Topics were specified at a general level because people who are unfamiliar with more specific topics may find it difficult to evaluate the list of potential experts for the purposes of this usability test. However, subjects were given some time to search for their own topics if they desired. Two subjects searched for topics with which they were familiar, and they were satisfied with the results.

A consequence of the fixed ordering of scenarios and the specified search tasks was that subjects were exposed to similar result sets. This may have led to greater confidence in the results when subjects saw names they encountered in the previous search. 

5.4 Future Work 

Our usability study resulted in suggestions to improve the interface of the search engine and increase the power of the search by using additional social data. These recommendations should be explored and evaluated in another version of the prototype. 

Our implementation was evaluated as a proof of concept of the usability of a search engine that visualized data from different social computing services. The study focused on the usability of the tool, rather than the performance. Two subjects indicated satisfaction with the results of searches for topics with which they were familiar. However, this should be confirmed by a performance-oriented study when the tools have achieved greater adoption. 

Our work can also be extended to include other social computing services as they emerge and become adopted. Because these services typically exchange data in the standard formats already used by the application, adding new services should be straightforward. 

5.5 Conclusion 

In this thesis, a search engine that supports expert identification and selection by combining results from emerging social computing services was developed and evaluated. The expertise location prototype demonstrates not only the organizational value of these services but also shows how this type of integrative front-end can provide simplified access to information about expertise that is organized according to department and geographic location. Our prototype also demonstrates the usability of interactive visualizations as a user-interface front-end to expertise location search tools. Participants in our usability test were generally satisfied with the visualizations and the interactions between them. Opportunities to improve the prototype developed in this thesis were also identified. In addition to resolving interface and performance issues arising from the usability testing, additional data sources and visualizations have been identified that may increase the practical value of the expertise location tool prototyped in this thesis research. 

References

Balog, K., Azzopardi, L., & de Rijke, M. (2006). Handling messages and finding experts: Formal models for expert finding in enterprise corpora. In Proceedings of the 29th Annual International ACM SIGIR Conference on Research and Development in Information Retrieval, (pp. 43-50). New York: ACM Press

Becerra-Fernandez, I. (2006). Searching for experts on the web: A review of contemporary expertise locator systems. ACM Transactions on Internet Technology, 6(4), 333–355. 

Campbell, C. S., Maglio, P. P., Cozzi, A., & Dom, B. (2003). Expertise identification using email communications. In Proceedings of the 12th International Conference on Information and Knowledge Management, (pp. 528-531). New York: ACM Press.

Constant, D., Sproull, L., & Kiesler, S. (1996). The kindness of strangers: The usefulness of electronic weak ties for technical advice. Organization Science, 7(2), 119–135.

Craswell, N., Hawking, D., Vercoustre, A.-M., & Wilkins, P. (2001). P@noptic expert: searching for experts not just for documents. Poster in Ausweb 2001, April 2001. http://es.csiro.au/pubs/craswell_ausweb01.pdf. 
Crowder, R., Hughes, G., & Hall, W. (2002). Approaches to locating expertise using corporate knowledge. International Journal of Intelligent Systems in Accounting, Finance & Management, 11(4), 185–200.

Dörner, C., Pipek, V., & Won, M. (2007). Supporting expertise awareness: Finding out what others know. In Proceedings of the 2007 Symposium on Computer Human Interaction for the Management of Information Technology. Article No. 9.

Ehrlich, K., & Cash, D. (1999). The invisible world of intermediaries: A cautionary tale. Computer Supported Collaborative Work, 8(1-2), 147–167.

Eveland, J. D., Blanchard, A., Brown, W., & Mattocks, J. (1994). The role of “help networks” in facilitating use of CSCW tools. In Proceedings of the 1994 ACM Conference on Computer Supported Cooperative Work, (pp. 265-274). New York: ACM Press

Farrell, S., Lau, T. A., Wilcox, E. M., Muller, M., & Ehrlich, K. (2006). Augmenting employee profiles with people-tagging. IBM Research Report RJ10395.

Foner, L. N. (1997). Yenta: A multi-agent, referral-based matchmaking system. In Proceedings of the First International Conference on Autonomous Agents, (pp. 301-307). New York: ACM Press

Grinter, R. E., Herbsleb, J. D., & Perry, D. E. (1999). The geography of coordination: Dealing with distance in R&D work. In Proceedings of the International ACM SIGGROUP Conference on Supporting Group Work, (pp. 306-315). New York: ACM Press

Grudin, J. (2006). Enterprise knowledge management and emerging technologies. In Proceedings of the 39th Annual Hawaii International Conference on System Sciences, 3, (pp. 57.a). Washington, DC: IEEE Computer Society.

Hertzum, M., & Pejtersen, A. M. (2000). The information-seeking practices of engineers: Searching for documents as well as for people. Information Processing and Management. 36(5), 761–778. 

Huang, Z., Chen, H., Guo, F., Xu, J. J., Wu, S., & Chen, W. H. (2004). Visualizing the expertise space. In Proceedings of the 37th Annual Hawaii International Conference on System Sciences. Washington, DC: IEEE Computer Society. http://portal.acm.org/citation.cfm?id=962749.962784

Hughes, G., & Crowder, R. (2003). Experiences in designing highly adaptable expertise finder systems. In Proceedings of Design Engineering Technical Conferences and Computers and Information in Engineering. http://eprints.ecs.soton.ac.uk/8206/
Huh, J., Jones, L., Erickson, T., Kellogg, W. A., Bellamy, R. K. E., & Thomas, J. C. (2007). Blogcentral: The role of internal blogs at work. In CHI '07 Extended Abstracts on Human Factors in Computing Systems, (pp. 2447-2452). New York: ACM Press.

Jackson, A., Yates, J., & Orlikowski, W. (2007). Corporate blogging: Building community through persistent digital talk. In Proceedings of the 40th Annual Hawaii International Conference on System Sciences. Washington, DC: IEEE Computer Society http://dx.doi.org/10.1109/HICSS.2007.155

Kolari, P., Finin, T., Lyons, K., Yesha, Y., Yesha, Y., Perelgut, S., & Hawkins, J. 2007. On the structure, properties and utility of internal corporate blogs. Paper presented at International Conference on Weblogs and Social Media. http://www.icwsm.org/papers/paper13.html
Leininger, K. (2000). Interindexer consistency in PsycINFO. Journal of Librarianship and Information Science, 32(1), 4–8.

Lewis, J. R. (1995). IBM computer usability satisfaction questionnaires: Psychometric evaluation and instructions for use. International Journal of Human-Computer Interaction. 7(1), 57–78.

Lewis, J. R. (2002). Psychometric evaluation of the PSSUQ using data from five years of usability studies. International Journal of Human-Computer Interaction. 14(3-4), 463–488.

Lindgren, R. (2002). Competence visualizer: Generating competence patterns of organizational groups. In Proceedings of the 35th Annual Hawaii International Conference on System Sciences, 4, (pp. 108-118). Washington, DC: IEEE Computer Society.

Lindgren, R., Stenmark, D., & Ljungberg, J. (2003). Rethinking competence systems for knowledge-based organizations. European Journal of Information Systems, 12(1), 18–29.

Lutters, W., Ackerman, M. S., Boster, J., & McDonald, D. W. (2000). Mapping knowledge networks in organizations: Creating a knowledge mapping instrument. In Proceedings of the Americas Conference on Information Systems, (pp. 2014-2018).

Mattox, D., Maybury, M. T., & Morey, D. (1999). Enterprise expert and knowledge discovery. In Proceedings of the HCI International '99, (pp. 303-307). New Jersey: Lawrence Erlbaum Associates.

McDonald, D. W. (1999). Recommending expertise in an organizational setting. In CHI '99 Extended Abstracts on Human Factors in Computing Systems, (pp. 63-64). New York: ACM Press. 

McDonald, D. W. (2001). Evaluating expertise recommendations. In Proceedings of the 2001 International ACM SIGGROUP Conference on Supporting Group Work, 2, (pp. 214-223). New York: ACM Press.

McDonald, D. W. (2003). Recommending collaboration with social networks: A comparative evaluation. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems, (pp. 593-600). New York: ACM Press.

McDonald, D. W., & Ackerman, M. S. (1998). Just talk to me: A field study of expertise location. In Proceedings of the 1998 ACM Conference on Computer Supported Cooperative work, (pp. 315-324). New York: ACM Press.

McDonald, D. W., & Ackerman, M. S. (2000). Expertise recommender: A flexible recommendation system and architecture. In Proceedings of the 2000 ACM Conference on Computer Supported Cooperative Work, (pp. 231-240).  New York: ACM Press.

Millen, D. R., Feinberg, J., & Kerr, B. (2006). Dogear: Social bookmarking in the enterprise. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems, (pp. 111-120).  New York: ACM Press.

Mockus, A., & Herbsleb, J. D. (2002). Expertise browser: A quantitative approach to identifying expertise. Proceedings of the 24rd International Conference on Software Engineering, (pp. 503-512). NewYork: ACM Press.

Muller, M. J., Ehrlich, K., & Farrell, S. (2006). Social tagging and self-tagging for impression management. Technical Report #06-02. Massachusetts: IBM Watson Research Center.

Plu, M., Agosto, L., Vignollet, L., & Marty, J.-C. (2006). A contact recommender system for a mediated social media. Enterprise Information Systems VI, 293–300. Netherlands: Springer-Verlag.

Sastry, N. R. (2006). Disseminating expertise in social networks. IBM Technical Report #06-11. Massachusetts: IBM Watson Research Center.

Stenmark, D. (2001). Leveraging tacit organisational knowledge. Journal of Management Information Systems, 17(3), 9–24.

Terveen, L., & Hill, W. (2001). Beyond recommender systems: Helping people help each other. In HCI in the New Millenium. Addison-Wesley.

Terveen, L., & McDonald, D. W. (2005). Social matching: A framework and research agenda. ACM Transactions in Computer-Human Interaction, 12(3), 401–434. 

Tombros, A., & Sanderson, M. (1998). Advantages of query biased summaries in information retrieval. In Proceedings of the 21st Annual International ACM SIGIR Conference on Rresearch and Development in Information Retrieval, (pp. 2-10). New York: ACM Press.

TREC. (2005) Enterprise Track. http://www.ins.cwi.nl.projects/trec-ent/wiki

Wagner, C., & Bolloju, N. (2005). Supporting knowledge management in organizations with conversational technologies: Discussion forums, weblogs, and wikis. Journal of Database Management. 16(2): i–viii.

Wang, J., Chen, Z., Tao, L., Ma, W.-Y., & Wenyin, L. (2002). Ranking user's relevance to a topic through link analysis on web logs. In Proceedings of the 4th International Workshop on Web Information and Data Management, (pp. 49-54). New York: ACM Press.

Yimam-Seid, D., & Kobsa, A. (2003). Expert-finding systems for organizations: Problem and domain analysis and the DEMOIR approach. Journal of Organizational Computing and Electronic Commerce, 13(1), 1–24. 

Zhang, J., Ackerman, M. S., & Adamic, L. (2007). Expertise networks in online communities: structure and algorithms. In Proceedings of the 16th International Conference on World Wide Web, (pp. 221-230). New York: ACM Press.

Appendix A: Call for Participation

You are invited to participate in the usability test of an expertise location search engine based on [the company]’s Web 2.0 tools, such as web logs, social bookmarks, and people tags. The overall goal of this project is to help employees find experts using emerging technologies for personal knowledge management and collaboration. This research will focus on developing a metasearch engine that queries information sources within [the company] and presents the results in a number of formats. The goal in this phase of the project is to measure the usability of the search engine prototype and to identify areas for improvement. For this purpose, I will conduct usability tests with up to 20 […] employees. These usability tests will take place during working hours, with the consent of the team managers. This study is being carried out as a project within the IBM Centre for Advanced Studies and as masters thesis research at the University of Toronto. Its use of human subjects has been approved by the ethics review board at the University of Toronto. 

By participating, you may learn more about tools and techniques for expertise location. Your feedback will help us build a better tool that you can use to find experts using social computing and Web 2.0.

For any questions or to arrange a convenient time for your participation, please contact:

Sandra Jean Chua

Department of Mechanical and Industrial Engineering

University of Toronto

sacha.chua@utoronto.ca
+1 416 823 2669

Your participation would be greatly appreciated. Thank you!

Appendix B: Usability Study Forms

I. Informed Consent Form

Thank you for volunteering to participate in this study, which I am conducting as part of my thesis research as a masters student in the Department of Mechanical and Industrial Engineering at the University of Toronto under the supervision of Professor Mark Chignell. This project is supported by the Centre for Advanced Study at the IBM Toronto Lab, and Stephen Perelgut is our Research Associate.

The overall goal of this project is to help employees find experts using emerging technologies for personal knowledge management and collaboration. This research will focus on developing a metasearch engine that queries information sources within [the company] and that presents the results in a number of formats. My goal in this phase of the project is to measure the usability of the search engine prototype and to identify areas for improvement. For this purpose, I will conduct usability tests with up to [20 employees]. These usability tests will take place during working hours, with the consent of the team managers.

Participation in this study is voluntary. It will involve a short questionnaire of approximately ten minutes, a usability test of approximately one hour, followed by a debriefing of approximately ten minutes. You may decline to answer any of the questions if you wish. Further, you may decide to withdraw from this study at any time. The usability test will be conducted remotely through video- and audio-conferencing. Video and audio will be recorded and later transcribed for analysis. The results of this study will be reported without any reference to you specifically. All information that you provide will be treated confidentially and your identity will not be revealed in reporting the study results. [Project coordinators] and team managers will not have access to individual participant results. No names will be attached to the data files and the files will be deleted after data analysis.

Contact Information:

Sandra Jean Chua




Department of Mechanical and Industrial Engineering

University of Toronto

Phone: +1 416 823 2669

E-mail: sacha.chua@utoronto.ca

Supervisor: Mark Chignell

Department of Mechanical and Industrial Engineering

University of Toronto

Signed Consent: I agree to participate in this study conducted by Sandra Jean Chua of the Department of Mechanical and Industrial Engineering at the University of Toronto. I have had the opportunity to receive any further details I wanted about the study and I understand that I may withdraw at any time.

Signature: ___________________________________________________________

Name: ______________________________________________________________

Date: __________________

II. BACKGROUND QUESTIONNAIRE (page 1 of 3)

Part 1. Demographic questions

1. In which business unit do you work?

[List of business units]

2. Which of the following best describes your role?


(  ) Administrative Services: Teleservices


(  ) Administrative Services: Other


(  ) Consultant


(  ) Finance

  
(  ) Human Resources


(  ) IT Architect


(  ) IT Specialist


(  ) Manufacturing


(  ) Marketing


(  ) Product Services


(  ) Project Management


(  ) Research and Development: Hardware Engineer


(  ) Research and Development: Software Engineer


(  ) Research and Development: Other


(  ) Sales


(  ) Supply Chain


(  ) Technical Services: Application Programmer


(  ) Technical Services: Other


(  ) Other

3. How would you describe your adoption of technology?


(  ) Extremely strong early adopter: likes technology for technology’s sake, tries many alpha versions, high tolerance for bugs, memory leaks, etc.


(  ) Strong early adopter: Tries beta versions of technologies


(  ) Moderate early adopter: Likes new technologies, but prefers for them to be beta-tested by many (and possibly even out in production) and have strong recommendations before trying them out


(  ) Not an early adopter

4. How many years have you been with [the company]? _____

Part II. Finding Expertise (page 2 of 3)

Note: The following questions are concerned with finding an expert (or experts) in a particular topic. 

5. I am satisfied with the effectiveness of existing techniques for finding experts.

(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

6. I am satisfied with the ease of use of existing techniques for finding experts.

(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

7. I am satisfied with the speed of existing techniques for finding experts.

(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

8. I would like to find out about experts' interests in the topic before contacting them.

(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

9. I would like to find out about experts' other interests before contacting them.

(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

10. I would like to know where experts are geographically located.

(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

11. I would like to see pictures of experts before contacting them.

(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

12. I would like to know where experts are located within [the organization] before contacting them.

(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

Part III. Specific techniques

13. I can find experts in my personal network (address book).

(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

14. I can find experts by asking my team members to refer me. 

(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

15. I can find experts by asking other [employees] outside my team to refer me.

(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

16. I can find experts by searching [the intranet] and noting the authors.
(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

17. I can find experts by searching [corporate directory] profiles.
(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

(page 3 of 3)

18. I can find experts by searching [next-generation corporate directory] tags.
(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

19. I can find experts by searching [internal social bookmarks] and noting the authors.
(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

20. I can find experts by searching [internal blogs] and noting the authors.
(5) Strongly disagree 
(4) Disagree
(3) Neutral
(2) Agree
(1) Strongly agree

21. Other: I can find experts by ___________________________________________

22. Rank order the following factors in terms of which ones have the strongest effect on your choice of which expert to approach first. Assign 1 to the highest ranking factor, 2 to the second highest ranking factor, and so on. If there is another factor that you think is important, please fill it in beside the word “Other” below and also assign a rank to it. 

___ Online availability

___ Geographic location

___ Reputation

___ Personality

___ Personal acquaintance

___ Recommendation by coworker

___ Other: ______________

23. On average, how often do you need to search for experts on topics in which you have a lot of experience? (Pick one from the following options that best matches your situation)

(1) once a day or more

(2) two or three times a week

(3) around once a week

(4) two or three times a month

(5) around once a month

(6) a few times a year

(7) hardly ever

24. On average, how often do you need to search for experts on topics in which you have little or no experience? (Pick one from the following options that best matches your situation)

(1) once a day or more

(2) two or three times a week

(3) around once a week

(4) two or three times a month

(5) around once a month

(6) a few times a year

(7) hardly ever

Thank you very much for answering the background questionnaire!

Scenario 1-A

In this scenario, imagine that you are [a consultant] normally based in Ottawa. You are working on a client site in Toronto when you run into a problem with SELinux (Security Enhanced Linux). You've searched the Internet, but are having a hard time describing your problem. If you can find an available [colleague] who can answer a few quick questions or even come out on site, you'll save the day--and the deal. Travel budget is low, so the closer people are, the better.

Within the next five minutes, find the [e-mail addresses] of one or more [colleagues] interested in SELinux who are in or near the Greater Toronto Area. Use whatever intranet tools you usually use to find experts ([examples]).

Experts found: _________________________   ______________________________

                        _________________________   ______________________________

Tools used:      _________________________   ______________________________

                        _________________________   ______________________________

Please encircle the number corresponding to your evaluation:

Overall, I am satisfied with the ease of completing this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Overall, I am satisfied with the amount of time it took to complete this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Overall, I am satisfied with the support information (on-line help, messages, documentation) when completing this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Scenario 2-A

In this scenario, imagine that you are [a consultant] normally based in Ottawa. You are working on a client site in Toronto when the client asks about OpenLaszlo. This is the first time you've heard of it, and you hope that you can find [a colleague] you can ask for help if you get stuck. Maybe over [instant messaging]?

Within the next five minutes, find the [e-mail addresses] of one or more [colleagues] interested in OpenLaszlo who are available on [instant messaging]. Use whatever intranet tools you usually use to find experts ([examples]).
Experts found: _________________________   ______________________________

                        _________________________   ______________________________

Tools used:      _________________________   ______________________________

                        _________________________   ______________________________

Please encircle the number corresponding to your evaluation:

Overall, I am satisfied with the ease of completing this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Overall, I am satisfied with the amount of time it took to complete this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Overall, I am satisfied with the support information (on-line help, messages, documentation) when completing this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Scenario 1-B 

In this scenario, imagine that you are [a consultant] normally based in Ottawa. You are working on a client site in Toronto when you run into a problem with SELinux (Security Enhanced Linux). You've searched the Internet, but are having a hard time describing your problem. If you can find an available [colleague] who can answer a few quick questions or even come out on site, you'll save the day--and the deal. Travel budget is low, so the closer people are, the better.

Within the next five minutes, find [the e-mail addresses] of one or more [colleagues] interested in SELinux who are in or near the Greater Toronto Area. Use the People Search prototype: 

[url]

Experts found: _________________________   ______________________________

                        _________________________   ______________________________

Tools used:      _________________________   ______________________________

                        _________________________   ______________________________

Please encircle the number corresponding to your evaluation:

Overall, I am satisfied with the ease of completing this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Overall, I am satisfied with the amount of time it took to complete this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Overall, I am satisfied with the support information (on-line help, messages, documentation) when completing this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Scenario 2-B

In this scenario, imagine that you are [a consultant] normally based in Ottawa. You are working on a client site in Toronto when the client asks about OpenLaszlo. This is the first time you've heard of it, and you hope that you can find [a colleague] you can ask for help if you get stuck. Maybe over SameTime?

Within the next five minutes, find the e-mail addresses or Notes IDs of one or more [colleagues] interested in OpenLaszlo who are available on [instant messaging]. Use the People Search prototype: 

[url]

Experts found: _________________________   ______________________________

                        _________________________   ______________________________

Tools used:      _________________________   ______________________________

                        _________________________   ______________________________

Please encircle the number corresponding to your evaluation:

Overall, I am satisfied with the ease of completing this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Overall, I am satisfied with the amount of time it took to complete this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Overall, I am satisfied with the support information (on-line help, messages, documentation) when completing this task.

Strongly agree     1 
2 
3 
4 
5 
6 
7 Strongly disagree N/A

Evaluation

This questionnaire gives you an opportunity to tell us your reactions to the People Search prototype you used. Your responses will help us understand what aspects of the system you are particularly concerned about and the aspects that satisfy you. To as great a degree as possible, think about all the tasks that you have done with the system while you answer these questions. Please read each statement and indicate how strongly you agree or disagree with the statement by circling a number on the scale. If a statement does not apply to you, circle N/A. Please write comments to elaborate on your answers. After you have completed this questionnaire, I'll go over your answers with you to make sure I understand all of your responses.

Thank you!

1. Overall, I am satisfied with how easy it is to use this system. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

2. It was simple to use this system. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

3. I could effectively complete the tasks and scenarios using this system. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

4. I was able to complete the tasks and scenarios quickly using this system. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

5. I was able to efficiently complete the tasks and scenarios using this system. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

6. I felt comfortable using this system. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

7. It was easy to learn to use this system.

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

8. I believe I could become productive quickly using this system.

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

9. The system gave error messages that clearly told me how to fix problems. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

10. Whenever I made a mistake using the system, I could recover easily and quickly. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

11. The information (such as on-line help, on-screen messages and other documentation) provided with this system was clear. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

12. It was easy to find the information I needed. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

13. The information provided for the system was easy to understand.

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

14. The information was effective in helping me complete the tasks and scenarios. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

15. The organization of information on the system screens was clear. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

Note:

The interface includes those items that you use to interact with the system. For example, some components of the interface are the keyboard, the mouse, the screens (including their use of graphics and language).

16. The interface of this system was pleasant.

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

17. I liked using the interface of this system. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

18. This system has all the functions and capabilities I expect it to have.

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

19. Overall, I am satisfied with this system. 

Strongly agree 1
2
3
4
5
6
7 Strongly disagree  
N/A

I will go over your answers with you to make sure I understand your responses. I would also like to find out what else you think about the system and how we can make it more useful. Thank you for your help!
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