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OB3 media-rich documents with embedded discussions are a development in educational
practice that enables academic staff to prepare curriculum content and enhance student
engagement in asynchronous discussions. This advancement lies in two innovations in
interaction design. The first enables students and academic staff to author media-rich
documents with even basic technological skills. The second facilitates the process of embedding
discussions inside curriculum content. These innovations have lifted learning performance in
three ways. Firstly; they remove the need for a technologist (e.g. course builder, multimedia
consultant) for preparing media-rich documents. Secondly; students engage in asynchronous
discussions with teachers inside a document. Thirdly; students engage in authoring curriculum
topics or reflective practice as part of assignments. Two cases are presented to illustrate the
innovations, which have also afforded the development of online active learning communities
and transformed students into co-designers of learning.
Keywords: interaction design, media-rich documents, embedded discussions, reflective practice,
co-designers of learning, project-based collaboration, communities of practice, active learning

Figure 1: two types of media-rich documents with embedded discussions (zoom in for details) or also review
(G. Gomez, Daellenbach, Kensington, Davies, & Petsoglou, 2017)
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OB3 media rich documents with embedded discussions were developed as a response to two needs we
identified through working with our users. The needs were helping academic staff to undertake timely updates
of study content to keep students engaged with curriculum content, and enhancing student participation in
discussion forums. Between 2004 and 2011 based on demand from initial users a cross-platform desktop
application was developed to support distributing encrypted course materials via DVD. In 2007 we noticed that
this format of course delivery was no longer performing for three reasons. First, lecture notes were not
updated as often as needed for logistical reasons. Consequently, students considered many of the lecture
notes to be out of date, and in turn resorted to studying with alternative Internet resources. Second,
discussion forums were used only for sharing information for exam preparation. Lecturers and students were
not coming together to have a lively asynchronous discussion of study materials. Third, the process of making a
DVD was time-consuming and becoming difficult to meet semester start deadlines. Lecture notes prepared in
Word were converted into webpages that included links to journal articles, videos and PowerPoint
presentations. In 2008 the early planning of our new technology OB3 began, drawing on feedback from users,
and from a one-day seminar event the company ran at a client university. Through these initial activities we
identified the new product needed to be web-based, with features allowing content to be authored and
managed by our clients without mediation of a technologist (e.g. software developer or multimedia
consultant), and supporting embedding discussions anywhere within a lecture document.

Interaction design with Bridging Design Prototypes
This web-based technology, OB3, emerged from a project focused in research and development (R&D) to
support activities in online academic study that relate to reviewing curriculum materials in varied formats or
written assignments. This project was underpinned by a social interaction design methodology that is defined
as “… the study and exploration of how people relate to other people through the mediating influence of
products...” (Buchanan, 2005, p. 5). In our case, the studies and explorations helped understanding how
academic and support staff related to students through the mediating influence of an educational technology.
This methodology was put into action via the Bridging Design Prototype method (Gloria Gomez, 2007, 2009;
Gloria Gomez & Crombie, 2016), which facilitates the process of undertaking research of novel educational
products in natural settings using rapid functional prototypes. User communities accept to incorporate these
prototypes in their natural settings while the R&D team uses them to learn about the context, the community,
the practices. Back in 2009 students and lecturers (all medical professionals) and support staff comprised our
user community. They were distributed globally, often had basic levels of technological skills, and little or no
time to learn new skills. Based on reviews of documented activities, observations, and conversations with
users about their issues studying online, guidelines and requirements were put together to inform feature
conceptualization and design. Data analysis drew theoretical concepts from various sources including: 1)
educational design that supports the efficient use of study skills that contribute to academic success (Bandura,
1986); 2) good visual design that facilitates learning, is cognitively effective, and helps us manage our work and
thought (Kirsh, 2005); and 3) networked learning in which information and communication technology (ICT) is
used to promote connections between people (Goodyear, Banks, Hodgson, & McConnell, 2004). Two decisions
in interaction design radically changed the way our users study online and lifted their performance.
First change in interaction design: a unique interface for authoring content with familiar skills
Early research outcomes showed that the development of a unique interface for students and staff could
enhance participation in content authoring by de-emphasising administration and emphasising support for
study features. For example; reporting on marking research, Heinrich and colleagues suggested that
administrative tasks should be targeted first by technologies for elearning, “to free up time that can be better
invested in educationally more beneficial ways for the engagement with student work and the provision of
high quality feedback…” (2009, p. 478). While Mehlhorn and colleagues, after comparing two technologies for
enhancing online classes, concluded that an elearning technology could be quickly adopted if this is “…easy to
operate for the faculty member… [t]he learning curve … is minimum, and most can be taught how to use [it]”
(2006, p. 5).
Since our users organised study around the development and review of curriculum materials or written
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assignments, the new features scaffold the authoring of media-rich documents with familiar technological skills
that capitalise on knowing how to use MS Word, the Internet, and email. Furthermore, this kind of authoring
features support the efficient use of university study skills, in particular, the strategies of elaboration,
organisation, and rehearsal, which contribute to academic performance, according to Bandura (1986). The
performance of these strategies in online learning can be enhanced through good visual design and
metacognition. Kirsh (2005) says, the use of good pedagogy in the design of online learning environments
might be able to trigger or improve metacognition - an adaptive learning behavior “… the manner of
displaying cues, prompts, indicators[, hints, and reminders to students] has an effect on how and when
students notice them, good designers need to present those cues in cognitively effective fashion. They need to
shape the affordance landscape” (p. 10). If materials are displayed tastefully and appropriate visual cues are
used to differentiate headings, subheadings, quotes, body text, videos and images, online study might become
more effective and motivating. Figure 1 shows the process of authoring content. Within minutes students and
staff can: author, share, discuss, and annotate media-rich documents by typing, copying or inserting text;
audio recording; uploading files, photos or videos; pasting content from desktop and websites; and, creating
documents, folders or courses. The app in turn produces beautiful, highly readable, scalable, structured mediarich documents. Another design requirement was to automate interactions irrelevant to study, but important
to technology performance. To improve work efficiency, activities were automated such as document saving,
transcoding media style formatting, recognition and creation of hyperlinks to websites and table of contents
creation.
Second change in interaction design: embedding discussions inside lecture documents
Embedded discussions can be started in any element of a media-rich document that is a heading, a paragraph,
a quote, an image, a video, an audiorecording, and/or table. Contributions to discussions can be also made in
the form of text, images, videos or audiorecordings (Figure 1). This design change is based on early work in
network learning. According to Goodyear and colleagues (2004, p. 1), networked learning is learning in which
information and communication technology (ICT) is used to promote connections: between one learner,
another learner and tutors; between a learning community and their learning resources. In an earlier study
these authors refer to this concept as “shareable representations of practice”. The suggestion then was to:
Build technology around real user needs rather than an idealised managers view of what is needed… [This
philosophical approach] should suit most areas of higher/future education… We need to understand how the
members of a distributed community of practice engage in [online learning], and how their existing
technologies shapes and limits what they do, so that we can understand how to improve the technology at
their disposal… (Goodyear & Steeples, n.d., p. 8)
At the time, this work validated our design assumption. The technology was built around a user community’s
needs of becoming active in the authoring and sharing of online educational resources, and fostering
asynchronous collaboration in which conversations happen inside the curriculum content, not separate from
it. The following two cases report on activity snapshots of how media-rich documents with embedded
discussions are lifting performance and engagement in their respective academic programmes.

Case 1: a masters degree medical programme in Ophthalmic Basic Science

This masters course has been delivered across two Universities in Australia and New Zealand for the last 15
years. The programme has 82 enrolled full or part-time postgraduate medical students in 2017. It has allowed
for the incorporation of new innovations within the same educational platform to meet the changing
requirements of students and lecturers (first with [OB2] DVD-based courseware, then OB3 from 2011). The
platform supports a blended learning model well with students being engaged within each unit of study. OB3
was chosen due to several important advantages over other educational technologies:
•
•
•
•

Straightforward intuitive design allowing ease of use by lecturers and staff often not familiar with
technology, and students when using shared documents and asynchronous learning
Collaborative development model to shape the platform to support innovation in teaching
Allowed for international faculties to coordinate teaching on the same platform rather than trying to
use the individual differing university software.
Allowed for a single educational platform for content delivery and foster interactions between
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students themselves and students and with the academic staff.
Integration with institutional LMS to simplify student login and reduce course administration

The uses include lecturer or tutor-led activities in which lecture notes are shared with students for review.
Student-led assignments take the form of wiki page assignments and journal article summaries. Course
participants generated 526 posts from Aug 22, 2017 to Jan 24, 2018. 14 types of embedded discussions
occurred in this period. Table 1 shows the activity in the top 5. Embedded discussions in student-led activities
generated the largest number of posts, which are Journal club discussions with 364 posts and Optik-i pages
with 76 posts. The other 9 conversation types contained single numbers of embedded discussions mainly on
topics related to course activities, scheduling or logistics.
Table 1 – student-led activities with the most embedded discussions
Embedded Discussion Type
that took place from Oct 2-13, 2017
1. Peer reviews and teacher feedback in Journal Club discussions
2. Peer reviews and teacher feedback in pages for Optik-i (the encyclopaedic resource about
Optics)
3. Ophthalmology lectures
4. Assignments topics
5. General chat
Subtotal
Other 9 types
Total

Quantity all
semester
364
76
34
14
11
499
27
526

Case 2: an undergraduate Midwifery programme
The Bachelor of Midwifery has approx. 90-100 students in a programme that is 50% theory hours and 50%
practice hours. A blended curriculum was instituted in 2009 to increase the number of midwifery students in
rural and provincial areas being able to access the programme. Urban students also participate in the same
blended programme. In 2013, OB3 was chosen to deliver the theoretical component of the programme in
response to student evaluations of the previous technology platform, in which students consistently identified
feeling isolated and unsure of how they were progressing with their learning.
The draw card of OB3 was the ability to have asynchronous discussion within the online content. The
subsequent evaluations have found that almost all students find these discussions valuable for their learning,
and also feel more connected to other students in their courses. The lecturers have been developing skills in
prompting and encouraging students to contribute, to think more critically, and integrate theory and practice.
OB3 is integrated with the institution’s Learning Management System and thus the resources are password
protected. It is easy to control what level of access rights students and lecturers have in terms of viewing,
discussing, editing and authoring of documents.
Table 2 – teacher-led activity with the most embedded discussions
Media-rich document type

Embedded
Topic
discussion type
that took place from Sep 3 to 15, 2017
Course in first year: 1 lecturer is involved responding to the discussions from 29 students
Curriculum content
Q&A
3. Partnership in the Midwifery Relationship
Curriculum content
Q&A
4. Experiences of Maternity Care
Curriculum content
Q&A
2. Continuity of Care in the Midwifery Relationship
Course in second year: 3 lecturers are involved in responding to the discussions from 20 students
Curriculum content
Q&A
2. Shoulder Dystocia
Curriculum content
Q &A
5. Disseminated Intravascular Coagulation
Curriculum content
Q&A
6. Retained Placenta
Curriculum content
Q&A
4. Uterine Inversion & Uterine Rupture
Curriculum content
Q&A
1. Cord Prolapse and Cord Presentation
Subtotal
Curriculum content
Q&A
5 topics with 10 to 50 posts

# Posts
Sep 3-15
68
51
50
76
63
59
58
56
481
96
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17 topics with single digit posts
Subtotal

49
626
69

Total

695

14 topics

The uses include a lecturer or tutor-led activity in which curriculum content with Q&A prompts students to
connect theory to practice. Student-led assignments take the form of curriculum topics, general discussions of
practice experience, discussion on chosen practice topic, and journal article summaries. Course participants
generated 3,541 posts from Aug 22 to Nov 20, 2017. From September 3 to 15, students and academic staff
generated 695 posts. One teacher-led activity comprising 30 documents with curriculum content contains 626
posts or embedded discussions. While three student-led activities comprising 14 documents all together
contain 69 posts. Table 2 shows a snapshot of the teacher-led activity with the most embedded discussions.
The top 8 curriculum content documents containing 50+ posts have 481 posts in total. The largest is “Shoulder
Dystocia” with 76 posts.

Discussion and conclusion

The interaction design change of a unique interface for authoring and sharing content lifts performance by
reducing time in the preparation to study materials. The authoring features enable users to develop content at
a suitable time, even within minutes before lecture or assignment delivery. In cases 1 and 2, students and staff
prepared curriculum content or assignments as part of teacher or student-led activities. Assignments provided
the opportunity to include students in the process of updating and refreshing the curriculum content. This
technology reduced the need for technologist support during curriculum development, fostered the selfconfidence of students and academic staff, and enabled continued sharing of resources with alumni. Another
change benefit was that the time-consuming and lengthy process of converting curriculum content prepared in
MS Word into web pages, and DVD delivery was eliminated. Desirability of online learning technologies in
educational programmes such as our case studies in health is motivated by showing value in providing features
for effective study, coupled with ease of use. Our users prefer to create high quality online education offerings
with technologies that have a low learning curve, capitalise on familiar skills, and appreciate their time-pressed
schedule. These findings are strengthened by a Moodle study conclusion, “… [technologies should] foster user
self-confidence so they see [it as] easy to use… Adults more than young people fear the unknown and are
prone to… prejudice against new technology that often has no basis in reality. If users have difficulty using a
system, they might believe that [it] is too difficult to use and the benefits they will gain are not worth the
effort” (Arteaga Sánchez & Duarte Hueros, 2010, p. 8).
The second interaction design change of embedding discussions inside the curriculum content lifts
performance through enhancing student engagement and participation. These connections are of the kinds
suggested by Goodyear and colleagues (2004). They have promoted different kinds of “shareable
representation of practice” (see types in cases 1 and 2) that are not only meaningful during the semester, but
also for lifelong learning, as the students will continue accessing these as alumni. Academic staff of case 2
(Daellenbach, Davies, Kensington, & Tamblyn, 2014) reported on how this technology has enhanced
engagement, reduced isolation, and given teachers a sense of how students are responding to teaching
TM
materials. In conclusion, OB3 media-rich documents with embedded discussions are an innovation in
practice in the use of educational technologies in higher education. They present a fundamental shift on how
content is prepared and shared between academic staff and students. These new study interactions have
resulted in the organic development of online active learning communities in which students become codesigners of learning and teachers facilitators of learning.
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