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Abstract. A significant challenge to interdisciplinary computational science 
arises from the difficulty of using models from diverse domains. We show that 
combining the concepts of knowledge sharing – a component of knowledge man-
agement – and recommender systems, which have traditionally been viewed as 
separate undertakings, can help address the above limitation. In particular, we 
describe the VIPRA Recommender System (VRS), which enables transformative 
inter-disciplinary science using pedestrian dynamics for epidemiological model-
ing. VRS provides a venue through which researchers can share capabilities of 
modeling systems and practitioners can receive assistance in identifying and us-
ing systems that meet their modeling needs, such as recommendations of suitable 
models and their input parameters. We present a usability study to establish its 
usefulness as a tool to empower interdisciplinary science using models from a 
variety of domains. 

Keywords: knowledge sharing, recommender systems, pedestrian dynamics, 
epidemiological modeling, decision support. 

1 Introduction 

Science-based solutions to problems at societal scales, such as suitable interventions to 
mitigate an epidemic, require interdisciplinary contributions from a variety of domains. 
Each domain typically provides a variety of computational or mathematical models, 
each having its own parameters and targeting specific contexts. It is challenging for 
researchers from a specific domain to choose the right models and parameters from 
other domains in order to solve a problem. For example, we focus on the use of pedes-
trian dynamics in infections modeling applications, from local to global scales. The use 
of the right combination of pedestrian dynamics and infection spread models is essen-
tial to designing interventions that are effective in reducing infection spread. However, 
researchers and policy makers typically lack expertise in both domains.  
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    Suitable knowledge sharing of scientific models by their developers and recommen-
dations on models to use and their parameters for specific problem contexts can allevi-
ate the above problem. Although some preliminary attempts have been made to inte-
grate knowledge sharing and recommender systems [20], these fields have traditionally 
been viewed as separate undertakings, especially in the context of scientific applica-
tions. Knowledge sharing has been couched as occurring either within the confines of 
the firm where trade secrets, proprietary processes, and institutional memory are 
viewed as strategic assets or in academia where improved knowledge sharing could 
foster more rapid advances in a given field. Recommender systems have traditionally 
been based upon creation of implicit or explicit user profiles and filtering of large da-
tasets in service of e-commerce.  

    The current work seeks to exploit principles at the intersection of knowledge sharing 
and recommender systems to foster advances in interdisciplinary research as well as to 
enhance the opportunity for that research to be employed in practice. We consider the 
application of pedestrian dynamics to infection spread or epidemic modeling. Pedes-
trian dynamics is used to simulate pedestrian flows in defined geometric spaces. Pedes-
trian trajectories output from these simulations provide information on human proxim-
ity and mixing patterns, which are important drivers of disease spread. For example, 
recent experiences with COVID-19 demonstrate that capabilities to model disease 
spread by superimposing an epidemiological model on a pedestrian dynamics model 
has important applications [24, 25]. 

    A variety of approaches to pedestrian dynamics modeling have been identified, each 
with its own strengths and weaknesses for specific problem and resource contexts. The 
choice of model and model parameters depends on the situation being studied, the com-
putational resources available, and goals of the study. Broadening the use of pedestrian 
dynamics to a wider range of researchers and end users requires an assistive tool. End 
users ranging from scientists in academia to public health professionals, could benefit 
greatly from support with the identification and use of such modeling tools. Further-
more, such users might seek background knowledge on the workings of such modeling 
capabilities and why certain models and parameters are appropriate for a given sce-
nario.  

    In previous work, we have developed pedestrian dynamics models that accurately 
predict pathogen spread in a variety of settings in airports and for airplane boarding and 
deplaning [1, 2]. The goal of the current work is to pioneer an effort to democratize this 
type of modeling science by creating a repository for researchers and end users to de-
scribe and support selection of a suitable model and parameters for decision making. 
VIPRA Recommender System (VRS) is a Web-based beta-level software program de-
signed to lend such support. In addition to basic modeling support, the system provides 
links to scientific literature and other resources so that provenance and suitability of the 
models are clear to scientists from a variety of disciplines. Such ideas can be general-
ized to other scientific domains. 
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     The remainder of this paper contains descriptions of the current work on VRS. Sec-
tion 2 describes related literature. Section 3 includes a description of basic VRS fea-
tures, the user interface, various ways the software can be used, and the range of rec-
ommendations the system can produce. Section 4 contains a description of a usability 
study on the current system. Section 5 provides a discussion of the usability results, and 
Section 6 describes conclusions and future work. 

2 Literature on Knowledge Sharing and Recommender Systems 

VRS seeks to afford capabilities both to share general knowledge on pedestrian dynam-
ics and disease spread modeling capabilities and to provide recommendations regarding 
how to use these modeling capabilities. In the following sections, literature pertaining 
to knowledge sharing and recommender systems is presented. 

2.1 Knowledge Sharing Literature 

The corpus of literature on knowledge sharing is large. This review will seek to eluci-
date relevant highlights. Boh [3] discusses the relative benefits to communities of prac-
tice in sharing knowledge via repositories versus discussion forums. Boh found that 
both sharing modes provide opportunities to link knowledge seekers to knowledge pro-
viders. Boh states that knowledge repositories help to create linkages that both allow 
individuals access to the knowledge codified by a knowledge provider and to provide 
the opportunity for individuals to follow-up with knowledge provider contact infor-
mation for further clarification, and discussion. 
 
    White and Lutters [4] describe expertise recommender and organizational memory 
systems (ER-OMS) which are a type of knowledge sharing repository. They site limi-
tations of such systems that only capture in-house expertise for individual organiza-
tions. They describe the use of ontologies to categorize knowledge contained in such 
systems, and state that ontological frameworks routinely evolve as knowledge expands. 
 
    Alotaibi, Crowder, and Wills [5] describe knowledge sharing with Web Technolo-
gies. They explored why, where, and when academics share knowledge. They identified 
important issues including intrinsic and extrinsic motivations to share or consume 
knowledge, how well potential users perceive and accept the system used to share 
knowledge, social pressures to share, and organizational culture as impacts on the util-
ity of Web-based knowledge sharing systems. 
 
    Alsaleh and Haron [6] identified requirements for knowledge sharing systems in ac-
ademic settings. They state that knowledge sharing is both synchronous and asynchro-
nous. They state that systems of knowledge sharing should have functional require-
ments including alerts for new knowledge, efficient search, effective categorization, the 
ability to provide information regarding relevant experts, and provision for 
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consultations. They identify non-functional requirements that include multi-media sup-
port, accessibility, reliability, ease of use, and multi-level organization. 
 
    Lilleorg, Tammets, Evert and Ley [7] described social media tools used for 
knowledge sharing and barriers to knowledge sharing that must be overcome. They 
found that general-purpose social media tools such as Wikis and Facebook, while play-
ing a role, were used less frequently than dedicated websites and email. The authors 
identified several barriers to knowledge sharing including those related to culture, mo-
tivation, trust, and organizational development. 
 
    Almujally and Joy [8] studied why potential participants accept or reject use of 
knowledge sharing systems in an academic setting. They state that no unified theory 
exists regarding adoption of knowledge sharing systems. They refer to a unified theory 
of acceptance and use of technology (UTAUT) which does not specifically address 
knowledge sharing systems, and task-technology fit (TTF) theory, a second broad 
measure of the capability of a technology to foster successful completion of a task. 
They propose a conceptual model that considers individual motivation, technology ac-
ceptance, social influences, and organizational culture impacts on predisposition to con-
tribute to or utilize knowledge sharing capabilities. 

2.2 Recommender System Literature 

This review of recommender system literature elucidates the range of recommender 
systems and issues associated with them. Recommender systems typically help users 
navigate the huge collections of content on recommendation platforms utilizing various 
filtering methods [9]. Recommendation systems were originally based upon two basic 
methods of sifting through large quantities of data, content-based filtering and collab-
orative filtering [10].  

 
Content-based filtering employs user profiles that can be constructed explicitly by 

asking users questions about preferences, or implicitly, by tracking user choices and 
making recommendations of things that are similar to previously selected items. Col-
laborative filtering [11] exploits historical data regarding user interactions with items 
represented in a user-item interaction matrix. Similar users might be grouped to create 
user stereotypes. The associations among other users deemed similar to the current user 
and choices made by those users are used to make suggestions to the current user.  

 
Next item recommendations [12] are based upon interests and needs, as reflected in 

users’ purchasing history or other interests. A potential problem of such systems is the 
multiple interest problem: multiple interests are more difficult to capture in a single 
representation. A way to deal with this problem is to construct interest graphs based on 
the historical and current behavior sequences of users.  

 
In [13] the authors describe problems for recommender systems including the prob-

lem of data sparsity, the related cold start problem, and the long tail problem. Bandit 
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algorithms have found increasing application in recommender systems [14]. The multi-
armed bandit problem models an agent that simultaneously attempts to acquire new 
knowledge (exploration) and optimize its decisions based on existing knowledge (ex-
ploitation). Bandit algorithms seek to balance these two competing goals and are appli-
cable to recommender systems. 

 
Modern recommender systems employ a variety of machine learning techniques to 

create user models from browsing and search data [15]. Algorithm-based recommender 
systems can provide useful and effective recommendations. However, their algorithmic 
design commonly neglects underlying psychological mechanisms that shape user pref-
erences and behavior. Current systems attempt to mimic human cognitive processes, 
personality, and affective cues.  

 
Some preliminary work has been done on attempts to incorporate recommender sys-

tems into personal knowledge management systems [21,22]. In [21], Zhen, Song, and 
He described incorporation of a recommender system as an add-on to a knowledge 
query system. Skrzypczyk et al [22] cite the success of recommender systems in e-
business and e-commerce settings and describe conceptually how recommender sys-
tems might facilitate learning if coupled with personal knowledge management tools. 

 
The authors of a workshop on recommenders geared toward health improvement 

[16] wrote that recommender systems might help people by providing individually de-
vised suggestions regarding ways to improve health. This work, which overlaps the 
health-related aspects of the current work, suggests that not all recommender systems 
are based upon filtering large amounts of data, but might be built from expert 
knowledge. A new category recommender system based upon expert knowledge seems 
necessary to support proper use of specialized tools across research communities. VRS 
is such a tool, and it is described in the next section. 

3 The VIPRA Recommender System 

Our current work seeks to combine a knowledge sharing system with a recommender 
system with the explicit goal of broadening the use of pedestrian dynamics and epide-
miological modeling across scientific domains. The idea behind the current work is to 
create a support tool to enable users ranging from academicians to public health offi-
cials both to contribute to the corpus of identified systems and to identify modeling 
software systems for a particular task, needed input parameters and recommended pa-
rameter values to meet modeling needs. The following sections contain descriptions of 
the system’s features, navigation structure, and currently realized capabilities. 

3.1 Features 

The software provides a variety of features to support the addition of new modeling 
capabilities and to provide recommendations pertaining to categories of simulation 
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software, recommendations for parameters that are needed to carry out a study, and a 
variety of other resources. VRS provides a framework in which both local and global 
modeling capabilities may be described. In the category of local modeling (at the scale 
of a single structure, group of structures, or somewhat larger outdoor space), several 
different approaches to modeling are currently addressed including social force, queue-
based, agent-based, and cellular automata. Global modeling currently contains descrip-
tions of two modeling capabilities. VRS allows the addition of other modeling ap-
proaches as they are identified. 

 
Each modeling approach has its own strengths and weaknesses. It is a goal of VRS 

to help the user understand these strengths and weaknesses, to determine an appropriate 
model or models for a given study type, and to determine parameter ranges that will 
provide realistic simulations. The system also contains a special section on local to 
global modeling which is essentially a placeholder for future work. 

 

 
 

Fig. 1. The VRS homepage. 
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3.2 Navigation 

As seen in Figure 1, the landing page of VRS provides a video overview of the app, a 
quick start capability for those who want to identify capabilities for a specific modeling 
scenario, and navigation to the various model levels available: local models for pedes-
trian dynamics and disease spread, local-to-global models and global epidemiological 
models. Navigation in VRS is based upon a hierarchical structure. Figure 2 shows the 
current overall navigation structure of the app. The Web browser headers have been 
removed from the UI graphics to conserve space. 

 
The landing page also contains pin-protected access to edit privileges for the app. 

Users who do not have the pin number can access all recommendations of models and 
parameters, and they can view all supporting documentation (research papers describ-
ing modeling capabilities and verification results, URLs with descriptions of how to 
use the models, contact information for model creators, etc.). They also have access to 
the quick start capability that allows them to select inputs and desired outputs of a study 
and to specify the level of compute capabilities they have, in order to get immediate 
recommendations regarding models and parameter values to use. Users who have been 
granted edit privileges have all the capabilities of the other users. Additionally, they 
can enter the pin and gain capability to add new models and parameter sets, and to edit 
and delete existing ones. 

 
Model Level 
    Local Models 
        Queue-based 
            Generic Queue-based Model 
        Agent-based 
            Generic Agent-based Model 
        Social Force 
            CALM 
            SPED 
            Harweg-Bachman-Weichert 
    Local to Global Models 
        Generic Local to Global Model 
    Global Models 
        ZooPhy 
        PanViz 

 

Fig. 2. The hierarchical organization and current menu structure of VRS. 

 
If the user selects local modeling, the page in Figure 3 appears. It has several features 

that are typical of the capabilities afforded at the various model levels and on individual 
model pages. Clicking the "Quick Start for Local Models" button brings the user to a 
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page where they can select the type of study they want to perform, select various output 
parameters of interest, and specify the amount of computational power available. On 
the basis of these attributes, the system recommends models that can fulfill the require-
ments. In Figure 3, one can also see three sections that appear on all navigation pages 
except the homepage for the app: 

● Navigation 
● Recommendations 
● Resources/References 

 
The Navigation section in the Local Model page provides a pulldown to navigate to 

the various categories of local models. In turn, the category page affords navigation to 
individual models. The Recommendations section provides links to pages that provide 
more detail on the suitability of a model for a particular use. At the level of Local Mod-
els, these recommendations are basic guidelines for selecting a category of modeling 
capability.  

 

 
 

Figure 3. The Local Modeling page with edit capability enabled. 
 

At the homepage for a given model, recommendations link to actual recommenda-
tions of individual parameters and suggested values for various scenarios for which the 
model has been validated, or links to external websites where modeling capabilities are 
located. When the user has selected a given scenario, the recommendation page popu-
lates with suggestions for all needed parameters and recommended values. When the 
user has reviewed those recommendations and indicated values to use from those rec-
ommended, a JSON file is generated with attribute-value pairs. The 
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Resources/References section permits addition of links to documents that may be up-
loaded and stored on the VRS server or to URLs on the Internet with resources to delve 
deeper into the model’s characteristics. 

3.3 Current Modeling Capabilities 

The current system has six local pedestrian dynamics models, their uses, required pa-
rameters, and recommended parameter values for several modeling scenarios. Two 
modeling capabilities are present at the global modeling scale. All knowledge pertain-
ing to the use of these models was culled from systematic knowledge elicitation initia-
tives [17]. This approach was necessitated by the fact that no single large corpus of data 
on verified simulations is available for use in making recommendations-the cold start 
problem [13].  

4 VRS Software Usability 

Software usability testing has evolved with time from the use of large numbers of indi-
vidual users (on the order of 40-50) to smaller numbers of users, sometimes collabora-
tively using the software [18]. Usability testing may be characterized as formative (an 
ongoing process as software is being developed) or summative, involving culminating 
testing before a major release. A formative usability study was performed on VRS. A 
description of the study and results are reported in the next sections. 

4.1 The Usability Study 

A usability study was implemented to answer basic questions regarding users’ ability 
to determine an appropriate model and associated parameters to carry out a study. Ad-
ditionally, the usability study explored users’ capabilities to find resources that further 
described the model at hand such as papers published regarding a particular modeling 
scheme, modeling results, and contact information for the creators of the models. 

Study participants were referred to a Web page that contained links to an overview 
video that briefly describes the layout of the app. After viewing the video, students were 
asked to complete several activities including determining a model and parameters for 
a pedestrian dynamics and disease spread modeling effort, accessing an accompanying 
resource describing the workings of the model, and determining how to identify the 
point of contact for the model. After participants completed the tasks, they were asked 
to perform with the app, they completed a Qualtrics survey based upon the Post Study 
System Usability Questionnaire (PSSUQ) [19].  

The PSSUQ is a verified instrument that can elucidate three factors of usability: 
System Usefulness, Information Quality, and Interface Quality. For the current study, 
participants gave 5-point Likert scale ratings (Strongly agree, Agree, Neutral, Disagree, 
Strongly disagree) to 15 affirmative statements regarding system usability. The survey 
statements participants rated are presented in Table 1. 
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Table 1. The Statements participants rated in the Usability Survey. 

 
Statements pertaining to System Usefulness 
      1. Overall, I am satisfied with how easy it is to use this system.  
      2. It was simple to use this system.  
      3. I could effectively complete the tasks and scenarios using this system.  
      4. I was able to complete the tasks and scenarios quickly using this system.  
      5. I was able to efficiently complete the tasks and scenarios using this system. 
      6. I felt comfortable using this system.  
      7. It was easy to learn to use this system.  
      8. I believe I could become productive quickly using this system. 
Statements pertaining to Information Quality 
      9. The system gave error messages that clearly told me how to fix problems. 
    10. When I made a mistake using the system, I could recover easily and quickly. 
    11. The information provided with this system was clear 
    12. It was easy to find the information I needed.  
    13. The information provided for the system was easy to understand 
    14. Theinformationwaseffectiveinhelpingmecompletethetasksandscenarios.  
    15. The organization of information on the system screens was clear. 

 
As seen in Table 1, the current study focused on system usefulness and information 

quality. The first eight questions on the survey pertained to system usefulness. The 
other seven questions pertained to information quality. Participants for the study were 
recruited from a senior level undergraduate computer science class conducted by the 
lead author of this article. A total of nine participants completed all activities in the 
study, a sufficient number to generate usable data. 

 
Surprisingly, the PSSUQ, which is 20 years old, asks all questions in an affirmative, 

positive way such as “It was easy to learn to use this system.” Current best practice in 
the use of Likert scales include posing statements with a negative sense such as “It was 
difficult to learn to use this system.” Since all questions were posed in a positive, af-
firmative way, results reported in the next section simply indicate the degree to which 
participants agreed or disagreed with questions pertaining to ease of use and infor-
mation quality. 

4.2 Results 

As can be seen in Table 1, all statements in the survey were affirmative in nature, such 
as “It was simple to use this system.” and “I could effectively complete the tasks and 
scenarios using this system.” A total of 72 individual responses (eight questions an-
swered by nine participants) were recorded pertaining to system usefulness and 63 
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responses (seven questions answered by the nine participants) were recorded pertaining 
to information quality. Aggregated results of those responses are presented in Tables 2. 

 
As can be seen in Table 2, participants rated system usefulness very highly with 

87.5% either strongly agreeing or agreeing with the various statements affirming ease 
of use of the system. No participants in the study disagreed with any of the questions 
which probed ability to learn the system and complete specified tasks. Information 
quality was rated somewhat lower than system usefulness, but still rated very highly. 
For information quality, 71.4% of responses either strongly agreed or agreed with state-
ments affirmatively describing about information quality. 

 
Table 2. Aggregated results across all statements pertaining to System Useful-

ness and Information Quality. 
 

System Usefulness 
Strongly Agree  Agree   Neutral   Disagree Strongly Disagree 
   24  39  9  0     0 
Information Quality 

Strongly Agree  Agree   Neutral   Disagree Strongly Disagree 
   18  17 16  2     0 

 
 
Interestingly, the PSSUQ validation data shows that information quality is often 

rated lower than system usefulness. The PSSUQ paper identifies help in dealing with 
error conditions generally, and error messages in particular, as a well- known deficien-
cies in many software systems. The current study confirmed that finding, as the two 
individual disagreements with the affirmative statements regarding information quality 
were to the questions: “The system gave error messages that clearly told me how to fix 
problems” and “Whenever I made a mistake using the system, I could recover easily 
and quickly.” 

5 Discussion 

It is an ambitious undertaking to attempt to demonstrate a system that can foster sharing 
of knowledge in a given domain and to make recommendations regarding how to use 
that knowledge to practitioners who might benefit from its use. The system described 
here seeks to broaden traditional knowledge management notions that are proscribed 
by constraints on sharing outside a firm, and to make very specific recommendations 
regarding how to use that knowledge. 

 
Knowledge sharing is viewed as a knowledge modeling activity [23] which attempts 

to organize knowledge in an easily accessible manner, and to provide accompanying 
resources that elucidate the knowledge. Following from Boh’s observation that reposi-
tories have benefits over discussion boards [3] VRS is implemented as a dedicated 
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application/repository. The hierarchical organization of the knowledge contained in 
VRS creates an easily navigable taxonomy of modeling approaches that can be utilized 
by knowledgeable users. The quick start capabilities present at all levels in VRS provide 
scaffolding for users who are less well acquainted with the knowledge domain, address-
ing Alsaleh and Haron’s [6] ease of use concerns. The ability to link accompanying 
resources and references to the description of a model enables the model developer to 
share deep knowledge of the workings of the model, and the user to delve into those 
details as deeply as desired. 

 
The inclusion of a recommender system greatly enhances the capabilities of the sys-

tem. However, differences between the included recommender system and traditional 
recommendation systems are significant. While a very important domain of knowledge, 
the pedestrian dynamics and epidemiological modeling community is relatively small, 
research-oriented, and has no large central repository of data on successful modeling 
efforts to mine. The literature on recommender systems mostly pertains to systems that 
build implicit user models based upon user preferences and data gleaned from large 
collections of data documenting many user interactions.  

 
However, other recommender systems such as VRS and the Elsweiler et al. 

healthcare system [16] are built out by recruiting experts and employing knowledge 
elicitation techniques to develop content. The bootstrapping process in the absence of 
significant filterable data is called the cold start problem [13]. For VRS, the cold start 
problem is being addressed by recruiting experts in pedestrian dynamics and disease 
spread modeling to contribute to this work. These initiatives are briefly elaborated in 
the discussion of future work. 

 
The usability study reported here indicates that study participants found the system 

generally to be highly useable. Some deficiencies, particularly in help with error con-
ditions, are noted and will be rectified. It is important to note that participants were 
university seniors majoring in computer science and this non-randomly selected group 
likely has well above average computer skills, presenting a threat to the validity of the 
usability study results. However, it is anticipated that the target audience for this soft-
ware likely has exceptional user skills based upon high educational attainment in fields 
employing significant computer utilization. Additionally, the fact that potential users 
are seeking software to model pedestrian motion and disease spread further suggests a 
high level of computer skill among potential VRS users. 

6 Conclusions and Future Work 

The current system is a step toward democratizing the use of important modeling capa-
bilities across research domains from academic researchers to public health officials. 
VRS creates a space where researchers in pedestrian dynamics and disease spread mod-
eling can make their academic work more widely available and useful to practitioners 
in the field. VRS provides a proof of concept for the integration of knowledge sharing 
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systems and recommender systems, and to a broader view of recommender systems 
beyond those that filter large bodies of content.  

 
VRS provides support for the identification of a range of modeling capabilities in-

cluding local modeling, local to global modeling (an important area of research with 
many open issues) and global modeling. The current prototype system is up and running 
and has several modeling capabilities already available, with more to come. The cur-
rently available capabilities pertain both to local and global models. While having iden-
tified some areas needing improvement, the results of a usability study are overall quite 
encouraging. Future work will involve adding additional models to the system. This 
end will be achieved by identifying collaborating experts who will describe their mod-
els, elaborate potential uses, and identify accompanying resources that may be brought 
to bear to explain model workings. We expect VRS to become a clearinghouse for tools 
and resources that can be used to model pedestrian flow and disease spread across a 
wide range of contexts. 

Acknowledgements 
This material is based upon work supported by the National Science Foundation un-

der grant nos. 1931511 and 1931483. For A.S., this material is based on work supported 
by (while serving at) the National Science Foundation. Any opinions, findings, and 
conclusions or recommendations expressed in this material are those of the authors and 
do not necessarily reflect the views of the National Science Foundation. 

References 

1. Lahijani, M.S., Islam, T., Srinivasan, A., and Namilae, S.: Constrained Linear Movement 
Model (CALM): Simulation of passenger movement in airplanes. Online. Available: 
https://doi.org/10.1371/journal.pone.0229690. Published: March 5, 2020. 

2. Namilae S., Srinivasan A., Mubayi A., M. Scotch M., Pahle R.: Self-propelled pedestrian 
dynamics model: Application to passenger movement and infection propagation in air-
planes. Physica A: Statistical Mechanics and its Applications. 465(1). pp248-260 2017. 

3. Boh, W. F.: Knowledge Sharing in Communities of Practice: Examining Usefulness of 
Knowledge from Discussion Forums versus Repositories. The DATA BASE for Advances 
in Information Systems. 45(2). 8-31. (2014). 

4. White, K.F., Lutters, W.G.: Structuring Cross-Organizational Knowledge Sharing. In Pro-
ceedings of GROUP’07. ACM. Sanibel Island, FL. USA. (2007).  

5. Alotaibi, H., Crowder, R., Wills, G.: Investigating Factors for Knowledge Sharing Using 
Web Technologies. In Proceedings of i -Know '13, Sep 04-06 2013, Graz, Austria. ACM 
978-1-4503-2300-0/13/09. (2013). 

6. Alsaleh, S., Haron, H.: In Proceedings of ICCMS 2019, January 16–19, 2019, Melbourne, 
VIC, Australia. ACM ISBN 978-1-4503-6619-9/19/01. (2019).  

7. Lilleorg, A., Tammets, K., Evert, T., Ley, T.: Knowledge Sharing Tools, Practices and Bar-
riers in Transnational Clusters In Proceedings of i-KNOW '14, September 16 - 19 2014, 
Graz, Austria. ACM 978-1-4503-2769-5/14/09. (2014). 



14 

8. Almujally, N., Joy, M.: Exploring Factors That Influence Academics Behaviour toward 
Knowledge Sharing Using Web Technologies  In proceedings of CETC 2017, December 
20–22, 2017, Barcelona, Spain. ACM ISBN 978-1-4503-5435-6/17/12. 

9. Chen, M.: Exploration in Recommender Systems. RecSys '21: Proceedings of the 15th ACM 
Conference on Recommender Systems September 2021, 551–553. https://doi-
org.ezproxy.lib.uwf.edu/10.1145 /3460231.3474601 

10. Li, Karatzoglou, and Gentile.: Collaborative Filtering Bandits. SIGIR ’16, July 17-21, 2016, 
Pisa, Italy. ISBN 978-1-4503-4069-4/16/07. DOI: 
http://dx.doi.org/10.1145/2911451.2911548 

11. Weimer, M., Karatzoglou, A., and Smola, A.: Adaptive collaborative filtering Proceedings 
of RecSys '08: Proceedings of the 2008 ACM conference on Recommender systems. Octo-
ber 2008, pp 275–28 2https://doi-org.ezproxy.lib.uwf.edu/10.1145/1454008.1454050 

12. Ting-Yun Wang, Chiao-Ting Chen, Ju-Chun Huang, Szu-Hao Huang.: Modeling Cross-ses-
sion Information with Multi-interest Graph Neural Networks for the Next-item Recommen-
dation. ACM Transactions on Knowledge Discovery from DataVolume 17Issue 1Article 
No.: 1pp 1–28https://doi-org.ezproxy.lib.uwf.edu/10.1145/3532192 

13. Ananth Gouri Dr. Raghuveer, Vasanth Kumar S.: Fusion of Various Sentiment Analysis 
Techniques for an Effective Contextual Recommender System. ISEC2023: 16th Innovations 
in Software Engineering ConferenceFebruary 2023. Pages 1–8. https://doi-
org.ezproxy.lib.uwf.edu/10.1145/3578527.3578532 

14. Andrea Barraza-Urbina, Dorota Glowacka.: Introduction to Bandits in Recommender Sys-
tems. RecSys '20: Proceedings of the 14th ACM Conference on Recommender Systems. 
September 2020 Pages 748–750https://doi.org/10.1145/3383313.3411547 

15. Elisabeth Lex, Markus Schedl.: Psychology-informed Recommender Systems Tutorial. 
RecSys '22: Proceedings of the 16th ACM Conference on Recommender Systems. Septem-
ber 2022 Pages 714–717 https://doi-org.ezproxy.lib.uwf.edu/10.1145/3523227.3547375 

16. Elsweiler, D., Ludwig, B., Said, A., Schaefer, H., Trattner, C.: Engendering Health with 
Recommender Systems. RecSys '16: Proceedings of the 10th ACM Conference on Recom-
mender Systems. September 2016, pp 409–410https://doi-
org.ezproxy.lib.uwf.edu/10.1145/2959100.2959203 

17. Clewley, N., Dodd, L., Smy, V., Witheridge, A., Louvieris, P.: Eliciting Expert Knowledge 
to Inform Training Design. ECCE '19: Proceedings of the 31st European Conference on 
Cognitive Ergonomics. September 2019, pp 138–143. https://doi-
org.ezproxy.lib.uwf.edu/10.1145/3335082.3335091 

18. Downey, L.: Group usability testing: evolution in usability techniques. Journal of Usability 
Studies 2(3). 2007. pp 133–144. 

19. Lewis, J. R.: Psychometric Evaluation of the PSSUQ Using Data from Five Years of Usa-
bility Studies. International Journal of Human-Computer Interaction 14(3): pp463-488 DOI: 
10.1080/10447318.2002.9669130. 

20. Sandhu, S.S., Tripathy, B.K.: Knowledge Management Using Recommender Systems. In: 
Margret Anouncia, S., Wiil, U. (eds) Knowledge Computing and its Applications. Springer, 
Singapore. https://doi.org/10.1007/978-981-10-8258-0_9. (2018).  

21. Zhen, L., Song, H. T., He, J. T.: (2012). Recommender systems for personal knowledge 
management in collaborative environments. Expert Systems with Applications, 39(16), 
12536–12542. 

22. Skrzypczyk, W., Bleimann, U., Wentzel, C., & Clarke, N.: (2009). How recommender sys-
tems applied in personal knowledge management environments can improve learning pro-
cesses. 



15 

23. Coffey, J.W., Cañas, A.J., Hill, G., Carff, R., Reichherzer, T., Suri, N.: Knowledge modeling 
and the creation of El-Tech: a performance support and training system for electronic tech-
nicians. Expert Systems with Applications 25 (4), 483-492. (2003). 

24. Namilae, S., Wu, Y., Mubayi, A., Srinivasan, A., Scotch, M.: Identifying mitigation strate-
gies for COVID-19 superspreading on flights using models that account for passenger move-
ment, Travel Medicine and Infectious Disease, Volume 47, 2022, 102313. 
https://doi.org/10.1016/j.tmaid.2022.102313. 

25. Islam T., Lahijani M. Sadeghi, Srinivasan A., Namilae S., Mubayi A. and Scotch M.: 2021. 
From bad to worse: airline boarding changes in response to COVID-19R. Soc. open 
sci.8201019201019 http://doi.org/10.1098/rsos.201019. 


