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IntroductIon

Web-based learning environments have become an 
integral part of both traditional face-to-face and online 
education (Bonk & Graham, 2006; Moore, 2005). 
Over the past decade, the boom of online learning 
has contributed to the creation of course management 
systems that are designed to provide better accessibility 
to students. Many of the systems claim to support peda-
gogical visions with good human-computer interfaces 
(HCI) that encourage peer collaboration, knowledge 
construction, mentoring, and community building, using 
such basic tools as content management, course deliv-
ery, discussion boards, and assessment modules. The 
functionalities of a Web-based learning environment 
can either dictate or extend the instructional activities 
that a teacher can apply in the classroom.

Most systems are primarily designed for college or 
adult learners, and only manage syllabi and instructional 
content. However, increasing numbers of students at 
primary and secondary levels are going online for at 
least some of their learning needs. In the U.S., for 
example, K-12 enrollment in online courses has risen 
from approximately 50,000 in 2001 to 700,000 during 
the 2005-2006 school year (Picciano & Seaman, 2007). 
Online participation seems especially strong in districts 
that are small or physically more isolated than others, 
as the Internet provides access to learning choices and 
resources not available otherwise.

background

Online learning comes in a wide variety of shapes and 
sizes. It can be completely online or blended; it can 
be synchronous or asynchronous, or a combination of 
both; it can be collaborative or independent (Garrison 
& Anderson, 2003; Turoff, 2005). The key to both 
learning and computer mediation is the “notion of 
interaction,” that is, interaction with content, interac-
tion with instructors, and interaction among learners. 
Interaction with content refers to how learners interact 
with the course materials and the concepts and ideas 
these materials represent. Interaction with instructors 
includes the ways in which instructors teach, guide, 
correct, and support their students. Interactions among 
learners can be formal or informal and take on many 
forms, such as debate, collaboration, discussion, and 
peer review. All modes of interaction support learning 
and each can be uniquely enacted in online learning 
environments (Moore, 1989; Swan, 2003). In addition, 
the three modes of interaction depend on each other in 
practice, whether in face-to-face or online environments 
(Rourke, Anderson, Garrison, & Archer, 2001).

Hillman, Willis, and Gunawardena (1994) propose 
that new technologies create a fourth type of interac-
tion, at least temporarily. This interaction takes place 
between learner and HCI, that is, the specific technolo-
gies, platforms, and applications used to access learning 
tools and resources. The quality of the interface thus 
affords or constrains the quality and quantity of the 
other three interactions (Gibson, 1996). A good HCI 
is especially important when working with children 
in primary and secondary schools if it is to encourage 
peer collaboration, knowledge construction, mentor-
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ing, and community building. Many sources have 
reported international standards for HCI and usability 
of Web-based content for learning. Among others, 
these standards include guidelines on functionality, 
interface, interaction, support and feedback, and use 
of graphics and multimedia (Bevan, 1995; Janicki & 
Liegle, 2001; Nielsen, 2004; Schneiderman, 1998; 
UsabilityNet, 2006).

Easy-to-use and understand functionalities that 
assist the development of rich interaction, reflection, 
and problem-based or project-based learning are even 
more important when Web-based learning interactions 
take place across countries, cultures, and languages. 
Unfortunately, very few Web-based learning environ-
ments provide pedagogical tools and quality HCI to 
support effective interactions and collaboration among 
K-12 learners in international settings. One example 
of a learning environment that is specifically designed 
to meet the various standards for a quality HCI and 
usable Web-based content for learning with children 
is the APEC Cyber Academy.

InternatIonaL networked 
LearnIng: apec cyber academy

APEC Cyber Academy, a networked learning environ-
ment, was originally designed for K-12 students of 
APEC (Asia-Pacific Economic Cooperation) member 
economies, and was developed to address the specific 
characteristics in pedagogy and HCI that are essential 
for supporting international collaboration among 
primary and secondary school learners. The original 
intent was to provide a place for students and teachers 
to communicate, share, and engage in virtual learning 
experiences in an international context. Launched in 
2002, the project is hosted by the APEC Digital Con-
tent Production Center currently under the auspices of 
APEC/EDNET and the Ministry of Education of Tai-
wan. With its emphasis on active learning and creative 
digital content, the APEC Cyber Academy has attracted 
a growing number of international users. As of January 
2007, there were more than 14,000 registered learners 
from various countries around the world (Lin, Chou, 
& Bagley, 2007).

theoretical foundations 

The APEC Cyber Academy is founded on Vygotksi’s 
(1978) constructivist and Bandura’s (1977, 1997) self-
regulated learning theories. The two theories comple-
ment each other well in fostering learner-centered 
learning. While Vygotskian constructivism emphasizes 
knowledge is co-constructed with peers or experts and 
through immersion in a social context, self-regulated 
learning places a strong emphasis on cultivating an 
individual learner’s ability to be an autonomous learner. 
As such, the APEC Cyber Academy serves as a venue 
for implementing innovative pedagogy that promotes 
motivation, creative thinking, critical thinking, and 
collaborative learning as outlined by Bonk and Reyn-
olds (1997).

The main goal of the APEC Cyber Academy is 
to create an international learning environment for 
K-12 students to interact and collaborate on projects 
following the principles of social constructivism as 
well as self-regulated learning. The main objectives 
are: (1) providing a networked learning environment 
that follows the design principles of HCI to facilitate 
interaction for learning; (2) utilizing state-of-the-art 
technology to assist learning and assessment; (3) 
applying the pedagogical principles of collaborative 
learning into the design of online activities; (4) fos-
tering international friendship among K-12 learners 
through online collaboration and computer-mediated 
communication; and (5) improving ICT (information 
and communication technology) skills through project-
based learning. 

application of hcI principles 

A good HCI helps to reduce anxiety and fear of com-
puter usage, assists with smooth introductions for 
novice users, provides direct manipulation of objects, 
offers input devices and online assistance, and allows 
for information exploration through easy navigation 
(Markopoulos & Bekker, 2003; Schneiderman, 1998). 
As mentioned, abundant guidelines have been written 
on what constitutes a good interface for computer-based 
training and learning. Dunham and Sindhvad (2003) 
summarized usability studies on children’s behavior 
and concluded the following HCI elements are most 
important in the design of a child-centered learning 
environment:
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1. Animation: Children are attracted to animation 

and tend to click on it when available (Bernard, 
2003). Gilutz and Nielsen (2003) found that the 
appropriate use of sound and animation can help 
children to stay focused on a Web site;

2. Geographic navigation metaphors and mine-
sweeping: Children prefer visual metaphors 
of geographic representations, such as rooms, 
villages, 3-D maps, or other simulations of real 
environments. They are willing to engage in 
minesweeping, such as scrubbing the screen 
with a mouse to find clickable items or to enjoy 
a sound effect;

3. Reading online: Children are willing to read 
instructions before starting an activity as long 
as the instructions are kept brief and simple. 
Children usually do not scroll pages to look for 
information;

4. Icons as recognizable symbols: Children between 
8 and 12 prefer icons that represent symbols or 
languages that they are familiar with from their 
real environments;

5. Advertisements: Children will click on ad-
vertisements and think that they are part of the 
content. 

APEC Cyber Academy’s learning environment 
follows many of the usability guidelines for young 
learners. Animations are used where appropriate (e.g., 
navigation buttons), graphic representations are child 
friendly, and universal symbols are used consistently. 
One of the main activities utilizes the metaphors of 
camping, and provides a number of scavenger hunt 
games for collaborative problem solving, story telling, 
and media sharing. Instructions are kept short and to the 
point. All content and navigation buttons are accessible 
within the length of one screen (800 X 600 resolution), 
and there is no advertising on the site.

collaborative and project-based 
Learning

 The platform includes a lobby, playground, lecture hall, 
learning space with project-based learning programs, 
and several communication channels. The main com-
ponent is the learning space, in which the Networked 
Collaborative Learning Program and ICT Cyber Camp 
are located. Various modules within these two programs 
encourage learners to interact; collaborate on projects; 

and create, upload, and share a variety of artifacts 
such as stories and videos. In addition, APEC Cyber 
Academy provides many students with opportunities 
for second-language acquisition; while the working 
language of the platform is English, the majority of 
students are from Southeast Asia with a native language 
other than English. Learners can practice their language 
skills by way of specially created modules, such as the 
Magic House in the ICT Cyber Camp, or the creation 
of digital media that is shared online.

Interaction and feedback 

All modules are built to fully support learner-computer 
interaction, learner-learner interaction, learner-teacher 
interaction, and learner-content interaction. Learners 
can find ample online and human support throughout 
the learning process by way of discussion boards, 
e-mail, real-time text and video chat with peers and 
teachers, and artifact showcases. Two types of online 
tutors are available: one being human tutors who main-
tain discussion boards and interact with students by 
way of the integrated synchronous and asynchronous 
communications channels, the other being an online 
intelligent agent named WuKong.

Assessment of learning is ongoing and takes place in 
a variety of ways. Students are encouraged to evaluate 
each other’s work in constructive ways using online 
feedback tools. In addition, experts are invited to as-
sess the quality of student participation and artifacts. 
Finally, interpersonal communication is evaluated us-
ing a built-in tracking system. Building up a versatile 
international learning community is one of the primary 
goals of APEC Cyber Academy. Therefore, participants 
of the camp are strongly encouraged to interact with their 
peers, especially with those who are in different teams 
or from different countries, by using forum and com-
munication tools in the camp. A built-in tracking system 
is utilized to automatically aggregate the frequency of 
interpersonal communication for each team. 

future trends

Internet technologies have developed at unprecedented 
rates in recent years, and they will continue to do so. 
Many of the currently available Web 2.0 tools allow 
for collaborative knowledge creation (e.g., wikis), so-
cial networking (e.g., MySpace), open reflection and 
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discussion (e.g., blogs), media creation and manipula-
tion (e.g., Jumpcut, Fauxto, Piknic), and media sharing 
(e.g., YouTube, Uth TV, Flickr, BubbleShare). As these 
activities are Web based, they have the potential to 
reach a global audience. 

Many of the students we teach today are fluidly ac-
cessing digital, networked, information wherever and 
whenever the need arises (and this includes learning 
needs). They simply do not know a world without it. 
However, just like actions have consequences in real 
life, so do they in cyberspace, and this is an aspect of 
being online that children often forget or are unaware 
of. Therefore, it is essential that students at younger ages 
have access to safe, virtual environments that provide 
opportunities for learning about and practicing safe, 
responsible, and ethical online behavior. For example, 
students need to learn how to use communication 
channels, such as discussion boards, for their intended 
purposes, which include posting appropriate material 
in the appropriate location, as well as replying to other 
participants’ posts when called for. This is an area in 
which much work remains to be done, both in terms of 
developing suitable and useful learning environments 
and resources, as well as academic research.

Second, as stated, online learning can easily range 
from local to global levels, and anything in between. 
Consequently, it is imperative that in online learning 
activities, such as the APEC Cyber Academy, that 
involve cross-cultural communication and collabora-
tion, opportunities are provided for participants to learn 
about and come to appreciate cultural similarities and 
differences. In addition, online instructors/facilitators 
need to be aware of cultural differences in the learners’ 
online behaviors, taking them into account to foster 
online collaboration among culturally diverse learners 
(Kim & Bonk, 2002).

A third and related issue is that of peer assessment. 
Feedback on student artifacts is extremely important, 
and can be very powerful when it is constructive 
and timely, as it allows students to not only evaluate 
what their peers create and share, but also reexamine 
their own work within a much more tangible context. 
Even young students can learn to do this well. Again 
though, cultural differences with regards to providing 
and receiving feedback need to be taken into account. 
In addition, the development of useable and solid as-
sessment tools is essential here.

Finally, even though students are communicating 
and collaborating at a global level, they need support. 

In many cases, online facilitators or instructors are not 
adequate, and local, face-to-face guidance is needed. 
It is because of this need that teacher preparation is 
crucial, that is, teachers need to learn ahead of time 
what learning materials are offered (and how they may 
fit in with existing local curricula and standards), who 
is participating, what students are expected to do, what 
communication and support channels are available for 
students and teachers, and how assessment of learning 
will be done. In addition, teachers should be able to 
provide suggestions for improving existing materials 
and resources.

concLusIon

Online learning has seen explosive growth in higher 
education over the past decade. It is only reasonable 
to expect that a similar trend will occur in primary and 
secondary education. The APEC Cyber Academy is a 
good example of how networked learning environments 
that follow pedagogical principles and HCI guidelines 
can encourage students to develop 21st century skills 
such as the use of ICT to gather, organize, validate, and 
communicate information to solve problems, and com-
municate and collaborate with others on levels ranging 
from local to global. By participating in learning that 
is characterized as such, students can and will develop 
an understanding of what it means to use ICT in safe, 
ethical, and meaningful ways, and develop the means 
to become responsible, digital, and global citizens.
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key terms

Asynchronous Learning: Allows the sequence 
of interaction between the teacher and the student to 
happen at different times. Examples of asynchronous 
tools include e-mail and discussion boards.

Blended Learning: Learning that combines face-
to-face instruction with computer-mediated learning.

Cyber Academy: a Web-based learning environ-
ment for elementary and junior high students to enjoy 
learning constructively in an authentic collaborative 
manner.

Human-Computer Interface (HCI): The interface 
used by humans to access a computer system. A com-
mon HCI is the operating system.

Information and Communication Technology 
(ICT): Phrase used to describe a range of technologies 
for gathering, storing, retrieving, processing, analyzing, 
and transmitting information. 

Online Learning: Course where most or all of the 
content is delivered online, with at least 80% of seat 
time being replaced by online activity.

Synchronous Learning: Takes place when instruc-
tors and learners are present at the same time in a real 
virtual-learning space, allowing for real-time interaction 
such as through instant messaging.

Web 2.0: A perceived second generation of Web-
based services that emphasize online collaboration and 
sharing among users.




