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(Table 1) Design Factors of WeStudy
Category Design  Factors

Search, Sort, Tag

Selecting and Comparing interest items

Filtering items each user used before

Searching items using tags with well-formed formula

Saving lists of interest items

Providing lists of contents sorted by the frequency of use

Providing lists of contents sorted by users' rating

Providing lists of contents sorted by users' appropriateness (difficulty)

Information Visualization

Visualizing lists of contents diversity with a multidimensional space
Providing user interaction with visualized lists

User Activity

Q&A about each items

Providing a notification when a new post is uploaded in the interest board
Watching interest users' activity

Sharing interest contents with other users

Providing a notification when the content was updated

Contents Recommendation

Recommending related contents
Recommending contents based on similar users' information

Contents Evaluation

Posting new contents

Providing average value of ratings in each content
Providing frequency of use in each content

Providing users' appropriateness (difficulty) in each content
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<Table 2> Heuristic Evaluation Indices

Category Items
Features and functionality meet common user goals and objectives.
Features & Features and functionality support users desired workflows.
Functionality Frequently-used tasks are readily available (e.g. easily accessible from the homepage) and well supported.

Calls to action (e.g. register, add to basket, submit) are clear, well labelled and appear clickable.

Pages provide overview of the content, features and functionality available.
Cognitive Page Pages are effective in orienting and directing users to their desired information and tasks.
The Page layout is clear and uncluttered with sufficient 'white space’.

Users can easily access the site or application.

The navigational scheme (e.g. menu) is easy to find, intuitive and consistent.

The navigation has sufficient flexibility to allow users to navigate by their desired means(e.g. searching,
browse by type, browse by name, most recent etc:--).

The site or application structure is clear, easily understood and addresses common user — goals.

Links are clear, descriptive and well labelled.

The current location is clearly indicated (e.g. breadcrumb, highlighted menu item).

Users can easily get back to the homepage or a relevant start point.

Navigation

A consistent, easy to find and easy to use search function is available throughout (where desirable).
Search & Filtering | The search and filtering interface is appropriate to meet user goals.
Search and filtering results are relevant, comprehensive, precise, and well displayed.

Control & Prompt and appropriate feedback is given.
Feedback Users can easily give feedback.

Required and optional form fields are clearly indicated.
Forms Appropriate input fields are used and required formats are indicated.
Help and instructions (e.g. examples, information required) are provided where necessary.

Content available (e.g. text, images, video, audio) is appropriate and sufficiently relevant, and detailed to
meet user goals.

Links to other useful and relevant content (e.g. related pages, external websites or documents) are available
Contents & Text | and shown in context.

Language, terminology and tone used is appropriate and readily understood by the target audience.
Terms, language and tone used are consistent (e.g. the same term is used throughout).

Text and content is legible and scanable, with good typography and '-visual contrast.
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(Table 3) Mean Value for Evaluation

Explicit Designation of
List/Graph View Page | Learning Material Page Learners of Their
Interest
Features & Functionality 4.10 3.80 3.60
Cognitive Page 3.30 2.90 2.78
Navigation 3.80 3.67 3.50
Search & Filtering 3.80 3.60 343
Control & Feedback 4.00 3.90 3.60
Forms 3.80 3.44 3.75
Contents & Text 3.60 3.80 3.30
Average 3.77 3.59 3.42
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Abstract

Learning Material Bookmarking Service based
on Collective Intelligence

Jincheul Jang* - Sukhwan Jung* - Seulki Lee* + Chihoon Jung* -
Wan Chul Yoon* + Mun Yong Yi**

Keeping in line with the recent changes in the information technology environment, the online
learning environment that supports multiple users’ participation such as MOOC (Massive Open Online
Courses) has become important. One of the largest professional associations in Information Technology,
IEEE Computer Society, announced that “Supporting New Learning Styles” is a crucial trend in 2014.
Popular MOOC services, CourseRa and edX, have continued to build active learning environment with a
large number of lectures accessible anywhere using smart devices, and have been used by an increasing
number of users. In addition, collaborative web services (e.g., blogs and Wikipedia) also support the
creation of various user-uploaded learning materials, resulting in a vast amount of new lectures and learning
materials being created every day in the online space. However, it is difficult for an online educational
system to keep a learner’ motivation as learning occurs remotely, with limited capability to share
knowledge among the learners. Thus, it is essential to understand which materials are needed for each
learner and how to motivate learners to actively participate in online learning system. To overcome these
issues, leveraging the constructivism theory and collective intelligence, we have developed a social
bookmarking system called WeStudy, which supports learning material sharing among the users and
provides personalized learning material recommendations. Constructivism theory argues that knowledge is
being constructed while learners interact with the world. Collective intelligence can be separated into two
types: (1) collaborative collective intelligence, which can be built on the basis of direct collaboration among
the participants (e.g., Wikipedia), and (2) integrative collective intelligence, which produces new forms of
knowledge by combining independent and distributed information through highly advanced technologies and

algorithms (e.g., Google PageRank, Recommender systems). Recommender system, one of the examples
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of integrative collective intelligence, is to utilize online activities of the users and recommend what users
may be interested in. Our system included both collaborative collective intelligence functions and
integrative collective intelligence functions. We analyzed well-known Web services based on collective
intelligence such as Wikipedia, Slideshare, and Videolectures to identify main design factors that support
collective intelligence. Based on this analysis, in addition to sharing online resources through social
bookmarking, we selected three essential functions for our system: 1) multimodal visualization of learning
materials through two forms (e.g., list and graph), 2) personalized recommendation of learning materials,
and 3) explicit designation of learners of their interest. After developing web-based WeStudy system, we
conducted usability testing through the heuristic evaluation method that included seven heuristic indices:
features and functionality, cognitive page, navigation, search and filtering, control and feedback, forms,
context and text. We recruited 10 experts who majored in Human Computer Interaction and worked in the
same field, and requested both quantitative and qualitative evaluation of the system. The evaluation results
show that, relative to the other functions evaluated, the list/graph page produced higher scores on all indices
except for contexts & text. In case of contexts & text, learning material page produced the best score,
compared with the other functions. In general, the explicit designation of learners of their interests, one
of the distinctive functions, received lower scores on all usability indices because of its unfamiliar
functionality to the users. In summary, the evaluation results show that our system has achieved high
usability with good performance with some minor issues, which need to be fully addressed before the
public release of the system to large-scale users. The study findings provide practical guidelines for the

design and development of various systems that utilize collective intelligence.

Key Words : Collective Intelligence, Social bookmarking system, Recommender system,

Heuristic evaluation
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