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GLOSSARY OF TERMS 

Term Description 

Asynchronous 

communication method 

Asynchronous communication does not require all parties involved in 

the communication to be present at the same time. Some examples 

are email messages, discussion boards, blogging, and text messaging 

over mobile phones. In distance (specifically online) education, 

asynchronous communication is the major (sometimes the only) 

method of communication (Jones, 2007). Refer also to synchronous 

communication. 

Authentic assessment An assessment presenting tasks that reflect the kind of mastery 

demonstrated by experts. Authentic assessment of a student's ability 

to solve problems, for example, would assess how effectively a student 

solves a real problem (Herrington, Reeves, & Oliver, 2010). 

Behaviourism A theory suggesting that learning occurs when an environmental 

stimulus triggers response or behaviour. Based on classical 

conditioning theory, behaviourism applies to educational practices that 

reward performance behaviours to encourage repetition of those 

behaviours. Rote memorisation and drill-and-practice instruction are 

supported by behaviourist theory (Skinner, 1968). 

Benchmark A statement that provides a description of student knowledge 

expected at specific grades, ages, or developmental levels. Benchmarks 

often are used in conjunction with standards (Arshavskiy, 2013). 

Blended learning A formal education program in which a student learns at least in part 

through delivery of content and instruction via digital and online media 

with some element of student control over time, place, path, or pace 

(Badcock, Pattison, & Harris, 2010). 

Blog A web page that serves as a publicly accessible personal journal for an 

individual. Typically updated daily, blogs often reflect the personality of 

the author (Allen, 2003). 

Cognitive science A science investigating how people learn rather than what they learn. 

Prior knowledge and out-of-classroom experience help form the 

foundation on which teachers build effective instruction. Also referred 

to as the study of the mind (Gagne & Merrill, 1990). 

Collaborative learning or 

cooperative learning 

An instructional approach in which students of varying abilities and 

interests work together in small groups to solve a problem, complete a 

project, or achieve a common goal (Barnes, 2012). 
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Constructivism A theory suggesting that students learn by constructing their own 

knowledge, especially through hands-on exploration. It emphasises 

that the context in which an idea is presented, as well as student 

attitude and behaviour, affects learning. Students learn by 

incorporating new information into what they already know (J. Biggs, 

2003). 

Course Management 

System (CMS) (also 

known as a Learning 

Management System τ 

LMS) 

Software that automates the administration of a class website. It often 

includes modules for online class discussions, grade books, homework 

turn-in and pickup, class calendars, and tools to make it easy to upload 

documents and link to electronic course reserves (Clark & Mayer, 

2008). 

Critical thinking Logical thinking that draws conclusions from facts and evidence (J. 

Bradley, 2010). 

Discussion boards Forums on the internet or an intranet where users can post messages 

for others to read (Chen, Pedersen, & Murphy, 2011). 

Distance education Using technology to support the learning process in different locations 

(Chew, Jones, & Turner, 2008). 

Educational design The process of identifying the skills, knowledge, information and 

attitude gaps of a targeted audience and creating, selecting or 

suggesting learning experiences that close this gap, based on 

instructional theory and best practices from the field (Bean, 2014). 

eLearning (electronic 

learning) 

A term covering a wide set of applications and processes, such as web-

based learning, computer-based learning, virtual classrooms, and 

digital collaboration. It includes the delivery of content via internet, 

intranet/extranet (LAN/WAN), audio- and videotape, satellite 

broadcast, interactive TV, CD-ROM, and more.  For the purpose of this 

study, the following definition is accepted: eLearning is an approach to 

teaching and learning, representing all or part of the educational model 

applied, that is based on the use of electronic media and devices as 

tools for improving access to training, communication and interaction 

that facilitates the adoption of new ways of understanding and 

developing learning (Sangrà, Vlachopoulos, & Cabrera, 2012). 

Emerging technology A new technology that is currently being developed, or will be 

developed within the next five to ten years (Williams, Karousou, & 

Mackness, 2011). 

Face-to-face delivery Any form of instructional interaction that occurs Ψin personΩ and in real 

time between educators and students (C. White, Ramirez, Smith, & 

Plonowski, 2010). 
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Facilitator A role for teachers that allows students to take a more active role in 

learning. Teachers assist students in making connections between 

classroom instruction and the students' own knowledge and 

experiences by encouraging students to create new solutions, by 

challenging their assumptions, and by asking probing questions 

(Barton, Corbitt, & Nguyen, 2009). 

Formative assessment The purpose of the formative assessment is to monitor and guide the 

students through a process while it is still in progress rather than 

assessing the students when the project is complete. The formative 

assessment is basically a form of informal observation where the 

teacher can make decisions regarding specific problems with the 

instruction and determine how well students are responding to the 

instruction (compare to summative assessment) (J. Biggs, 2003).  

Human-computer 

interaction (HCI) 

A discipline concerned with the design, evaluation and implementation 

of interactive computing systems for human use and with the study of 

major phenomena surrounding them (Proctor & Kim-Phuong, 2008). 

Hands-on/minds-on 

activities 

Activities that engage students' physical as well as mental skills to solve 

problems. Students devise a solution strategy, predict outcomes, 

activate or perform the strategy, reflect on the results, and compare 

the end results with their predictions (Oreilly, Lefoe, Philip, & Parrish, 

2010). 

Higher-order thinking 

skills 

Understanding complex concepts and applying sometimes conflicting 

information to solve a problem, which may have more than one correct 

answer (Bloom, Engelhart, Furst, Hill, & Krathwohl, 1956). 

Informal knowledge Knowledge about a topic that students learn through experience 

outside of the classroom όDŃǊƭŀǒǳΣ 5ǳƳƛǘǊŀŎƘŜΣ ϧ {ǘŀƴŜǎŎǳΣ нллрύ. 

Instructional design The genre that deals with instruction and the presentation of 

information to facilitate and maximise the learning process (Merrill, 

Barclay, & Van Schaak, 2008, p. 173). 

Instructional technology A field concerned with improving the efficiency and effectiveness of 

instruction, involving designing instruction (including all the phases of 

activity from needs assessment to evaluation) and applying learning 

theory to instructional design (Clark & Mayer, 2008). 

Learner-centred 

classroom 

A classroom in which students are encouraged to choose their own 

learning goals and projects. This approach is based on the belief that 

students have a natural inclination to learn, learn better when they 

work on real or authentic tasks, benefit from interacting with diverse 

groups of people, and learn best when teachers understand and value 

the difference in how each student learns (Cheung & Vogel, 2013) 

Learning design Learning design focuses on the teaching-learning process that happens 
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in a lesson, a unit of learning or a course (Reigeluth, 2009). 

Learning Management 

System (LMS) 

Software that automates the administration of a class website. It often 

includes modules for online class discussions, grade books, homework 

turn-in and pickup, class calendars, and tools to make it easy to upload 

documents and link to electronic course reserves (Majeski, Stover, & 

Ronch, 2015). 

Learning platforms Internal or external sites often organised around tightly focused topics. 

These sites contain technologies (ranging from chat rooms to 

groupware) that enable users to submit and retrieve information 

(Rennie & Morrison, 2013). 

Learning portal Any website that offers learners or organisations consolidated access 

to learning and training resources from multiple sources. Operators of 

learning portals are also called content aggregators, distributors, or 

hosts (Francisco, 2013). 

Meta-cognition The process of considering and regulating one's own learning. Activities 

include assessing or reviewing one's current and previous knowledge, 

identifying gaps in that knowledge, planning gap-filling strategies, 

determining the relevance of new information, and potentially revising 

beliefs on the subject (Schwonke, 2015). 

Mobile learning (m-

learning) 

Learning across multiple contexts, through social and content 

interactions, using personal electronic or mobile devices (Henderson, 

Selwyn, & Aston, 2015). 

Multimedia A term that encompasses interactive text, images, sound, and colour. 

Multimedia can be anything from a simple PowerPoint slideshow to a 

complex interactive simulation (C. Moore & Signor, 2014). 

Online The state in which a computer is connected to another computer or 

server via a network. A computer communicating with another 

computer (Harris, 2010). 

Online community A meeting place on the internet for people who share common 

interests and needs. Online communities can be open to all or be 

limited to membership only and may or may not be moderated 

(Mavroudi, Hadzilacos, Kalles, & Gregoriades, 2015). 

Online learning Learning delivered by web-based or internet-based technologies. Also 

referred to as web-based training and internet-based training (Harris, 

2010). . 

Problem-based or inquiry 

learning 

A process in which students investigate a problem, devise and work 

through a plan to solve the problem, and propose a solution to the 

problem (Reigeluth, 2009). 

Real-time communication Communication in which information is received at (or nearly at) the 

instant it is sent. Real-time communication is a characteristic of 
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synchronous learning (Kehrwald, 2008). 

Social constructivism Social constructivism recognises that knowledge is constructed through 

social interaction and is a shared rather than an individual experience 

(Vygotsky, 1978). 

Social media The collective of online communications channels dedicated to 

community-based input, interaction, content sharing and 

collaboration. Websites and applications dedicated to forums, micro-

blogging, social networking, social bookmarking, social curation, and 

wikis are among the different types of social media (Cope & Kalantzis, 

2013). 

Social network A set of nodes (e.g. persons, organisations) linked by a set of social 

relationships (e.g. friendship, transfer of funds, overlapping 

membership) of a specified type (Noharia & Eccles, 1992, p. 4). 

Summative assessment Summative assessment is usually administered at the end of a unit of 

instruction and is used as a formal assessment of the task given to 

students. It includes graded tests, worksheets and projects. Summative 

assessments are given less frequently than formative assessments; 

they are, however, an important means for the teacher to judge the 

overall effectiveness of a learning activity (Boyle & Ravenscroft, 2012). 

Synchronous 

communication method 

Direct communication where the communicators are time 

synchronised. This means that all parties involved in the 

communication are present at the same time. This includes, but is not 

limited to, a telephone conversation (not texting), a company board 

meeting, a chat room event and instant messaging (Jones, 2007). 

Synchronous learning A real-time, instructor-led online learning event in which all 

respondents are logged on at the same time and communicate directly 

with each other. In most platforms, students and teachers can use a 

whiteboard to see work in progress and share knowledge. Interaction 

may also occur via audio- or video-conferencing, internet telephony, or 

two-way live broadcasts (Ellis, Jarkey, Mahony, Peat, & Sheely, 2007). 

User-interface design (UI) Everything designed into an information device with which a human 

being may interact (Nielsen, 1993). 

User-friendliness Easy to learn, ease of use, easy to understand, or easy to deal with 

(Norman & Draper, 1986). 

User-experience The overall experience of a person using a product such as a website or 

computer application, especially in terms of how easy or pleasing it is 

to use (Norman, 2004). 

http://whatis.techtarget.com/definition/discussion-board-discussion-group-message-board-online-forum
http://searchmobilecomputing.techtarget.com/definition/microblogging
http://searchmobilecomputing.techtarget.com/definition/microblogging
http://whatis.techtarget.com/definition/social-networking
http://whatis.techtarget.com/definition/social-bookmarking
http://whatis.techtarget.com/definition/social-curation
http://searchsoa.techtarget.com/definition/wiki
http://www.sciencedirect.com.ezproxy.lib.rmit.edu.au/science/article/pii/S0147176710000799#bib0215


 

xxv 

Video-conferencing Conducting a conference between two or more respondents at 

different sites by using the internet to transmit audio. For example, a 

point-to-point (two-person) video-conference works much like a video 

telephone. Video-conferencing involves using video and audio signals 

to link respondents at different and remote locations (O'Donnel, 

Mulwa, Sharp, & Wade, 2013). 

Virtual classroom An artificial computer-generated environment that is experienced 

through sensory stimuli and in which special equipment allows the user 

to interact with the simulation (Oreilly et al., 2010). 

Web 2.0 The second stage of development of the internet, characterised 

especially by the change from static web pages to dynamic or user-

generated content and the growth of social media (Waycott & Gray, 

2011). 
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A FRAMEWORK FOR CO-CONSTRUCTION OF KNOWLEDGE 

WITHIN ELEARNING 
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ABSTRACT 

Instructional designers, course developers and academics require ways to create eLearning 

courses rapidly and support learners to be engaged with authentic learning tasks. Social 

media tools within eLearning courses are in the discovery phase and rely heavily on social 

constructivist design that includes meta-cognition, collaborative learning, active knowledge-

making and recursive feedback. Emergent models and frameworks that allow for 

optimisation of social networking and the co-construction of knowledge are required for 

sound eLearning design. 

This research study investigates the effectiveness of learning design elements and identifies 

components informed by a constructivist instructional design (C-ID) approach. The study 

explores how learning design elements that facilitates the co-construction of knowledge can 

be implemented within a framework applicable to the Australian eLearning higher 

education context. Pragmatism as a research paradigm views knowledge as constructed and 

based on the reality of the world one experiences and lives in, and aligns with a social 

constructivist approach. Following on from a pragmatic viewpoint, this study selected 

exploratory sequential design within a mixed methods approach as it enables both narrative 

data collection and numerical analysis. 

A group of subject-matter experts from Australian higher education institutions were 

purposefully invited to participate in an eDelphi expert panel. A total of 53 (n = 53) 

instructional designers and academics that adhered to the selection criteria were contacted 

by means of email. Seventeen (17) respondents agreed to the study, resulting in a response 

rate of 32%. Qualitative data sets of semi-structured interviews with respondents were 

analysed to determine emergent themes and topics.  
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An electronic questionnaire was administered to a larger sample. The survey was sent out to 

434 prospective respondents, of which 143 started the survey and n = 113 respondents 

completed all Likert scale questions in the survey. The Wilcoxon rank-sum test and Kruskalς

Wallis process were applied to investigate if the perception of respondents was different 

depending on variables identified for the research. 

Complex, multi-layered eLearning modalities are a new field within instructional design, and 

there are minimal empirical studies for instructional designers and course developers to find 

shared meaning of critical learning design elements. The results from the study indicated 

that learning design elements associated with constructivist concepts such as social learning 

presence, learning interaction, meta-cognitive load, knowledge-sharing space and 

knowledge construction are conducive to social networking and the co-construction of 

knowledge. The categories emerging from coding of the data sets were learning activities 

and interactivities, social communication, collaboration, diversity, fears and the student-

lecturer relationship. These categories need to be considered when designing for social 

learning interaction as they are aimed at addressing human interaction with technology. 

Relationships surrounding activities therefore need to be taken into account when designing 

the learning activities, and not merely the learning content and outcomes. 

The instructional guidelines considered most important when designing for online social 

interaction were authentic, meaningful and relevant instruction; conscious modelling of 

behaviour; rules for engagement; user-centred design; and spontaneous design. Establishing 

a strong social learning presence fosters the building of trust and opportunities to create 

social learning experiences critical for social networking. 
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The eLearning framework presented by this study underpins a shared meaning, categories 

and recommended learning activities that can be utilised by instructional designers, 

academics and course developers when creating multi-layered complex online learning 

spaces. 
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CHAPTER 1 INTRODUCTION 

At its best, eLearning is as good as the best classroom learning. At its worst, it is as 

bad as the worst classroom learning. The difference is design. (Horton, 2006, p. 3) 

1.1  Background to the study 

1.1.1 eLearning and social networking  

Modern instructional systems are aimed at creating supportive electronic learning spaces 

that include social networking and co-creation of new knowledge, as opposed to traditional 

paper-based materials (Palmer & Holt, 2014). Social networking has the potential to play an 

enormous positive role in enhancing the student experience, for example, by providing 

learner support, peer-to-peer ƛƴǘŜǊŀŎǘƛƻƴ ŀƴŘ ŜŘǳŎŀǘƛƻƴŀƭ ΨǇƭŀȅ-ǎǇŀŎŜǎΩ (Rennie & Morrison, 

2013).  

Students have come to expect the same interpersonal interactions and social cues they 

experience on-campus when participating in an online learning activity (Slagter Van Tyron & 

Bishop, 2009; Wise, Padmanabham, & Duffy, 2009). The ways that students construct 

knowledge in a collaborative setting are informed by the social constructivist approach to 

learning (Almala, 2006) and this contributes to the learning being internalised as opposed to 

rote learning and memorisation. A social network can be described as a set of nodes (e.g. 

persons, organisations) linked by a set of social relationships (e.g. friendship, group 

membership, shared interest) of a specified type (Noharia & Eccles, 1992, p. 4). The 

application of social networking technologies in the online environment draws the focus of 

this research on the intersection between education, learning and teaching within 

information and computer technologies (ICT). 
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1.1.2 Definition of eLearning for the purpose of this study 

Electronic learning (henceforth referred to as eLearning) can be argued to be a natural 

extension of disciplines such as instructional design and distance education. In recent years 

mobile technologies (e.g. tablets, mobile phones, smartphones, iPads) have become 

increasingly popular devices and are now also used to access the online learning modality 

(Strong, Irby, Wynn, & McClure, 2012). eLearning is not restricted to distance education, and 

takes on various modes, such as blended learning, hybrid learning or mixed-mode 

education. This means that face-to-face (classroom) interaction can be blended with 

asynchronous (not real-time) and synchronous (real-time) methods of computer-mediated 

communication (Wise et al., 2009). Sangrà et al. (2012) postulated an extended definition of 

eLearning as an approach to teaching and learning that applies educational models based on 

the use of electronic media and devices to access online educational environments, namely:  

ΨeLearning Χ is based on the use of electronic media and devices as tools for 

improving access to training, communication and interaction that facilitates the 

ŀŘƻǇǘƛƻƴ ƻŦ ƴŜǿ ǿŀȅǎ ƻŦ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ŘŜǾŜƭƻǇƛƴƎ ƭŜŀǊƴƛƴƎΩ (Sangrà et al., 

2012). 

Despite the exponential growth of eLearning course offerings and this promise of anywhere, 

anyhow and anytime learning, students continue to report feelings of social 

disconnectedness (Limniou & Smith, 2010). In order for students to achieve a sense of 

connection, they need to establish social learning presence, referring to their ability to 

project themselves socially and affectively into a learning community. 
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1.1.3 eLearning and instructional design within the context of this study 

¢ƘŜ ƭƛǘŜǊŀǘǳǊŜ ǎǳǇǇƻǊǘǎ ŘƛŦŦŜǊƛƴƎ ǳǎŜǎ ƻŦ ǘƘŜ ǘŜǊƳ ΨŜ[ŜŀǊƴƛƴƎΩ. For the purpose of this study, 

learning design elements that occur within the boundaries of institutional learning 

management systems (LMSs) and assessments facilitated by academics of particular 

university infrastructure within the Australian context are considered. eLearning presents all 

kinds of challenges within Australian higher education. Educators and students often have 

to deal with information overload, and they need to keep pace with understanding the ever-

changing technologies in education, which often places end-users on a steep learning curve 

(Chen et al., 2011). 

Academics and course developers need to integrate the use of emerging technologies with 

learning design. All stakeholders in the learning process need to act as end-users and know 

how to use the emerging technologies effectively (Tucker & Gentry, 2009). eLearning 

attrition and retention rates are often lower than those of face-to-face instruction, and 

student engagement seems to play a role with student drop-out statistics (Henderson et al., 

2015). This study investigates the ways in which social networking and the co-construction 

of knowledge can be facilitated within the eLearning environment to further promote 

student engagement as a recognised aspect of student retention. 

Horton (2006) Ŏŀǳǘƛƻƴǎ ǘƘŀǘ ΨŘŜǎƛƎƴΩ ƛǎ ƴƻǘ ǘƘŜ ǎŀƳŜ ŀǎ ŘŜǾŜƭƻǇƳŜƴǘΦ Design is a decision 

that governs what we plan to do, and involves judgement, compromise, trade-off and 

creativity (Palmer & Holt, 2012)Φ CƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ǊŜǎŜŀǊŎƘ ǎǘǳŘȅΣ ΨƛƴǎǘǊǳŎǘƛƻƴŀƭ 

ŘŜǎƛƎƴΩ ƛǎ ǎŜŜƴ ŀǎ ǘƘŜ Ǝenre that deals with the instruction and presentation of information 

Ψǘƻ ŦŀŎƛƭƛǘŀǘŜ ŀƴŘ ƳŀȄƛƳƛǎŜ ǘƘŜ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎΩ (Merrill et al., 2008, p. 173). 
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¢ƘŜ ǘŜǊƳǎ ΨƛƴǎǘǊǳŎǘƛƻƴŀƭ ŘŜǎƛƎƴΩΣ ΨŜŘǳŎŀǘƛƻƴŀƭ ŘŜǎƛƎƴΩ, ΨƛƴǎǘǊǳŎǘƛƻƴŀƭ ǘŜŎƘƴƻƭƻƎȅΩΣ ŀƴŘ ƳƻǊŜ 

ǊŜŎŜƴǘƭȅ ΨƭŜŀǊƴƛƴƎ ŘŜǎƛƎƴΩ ƻǾŜǊƭŀǇ ŀƴŘ ŀǊŜ ǎƻƳŜǘƛƳŜǎ ǳǎŜŘ ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅΦ ¢ƘŜ ǳǎŜ ƻŦ ŀ 

variety of terms to denote the design activities often creates confusion as to what is meant 

when referring to the role of the instructional designer (Limniou & Smith, 2010). 

Instructional design methodology can be used by a variety of eLearning practitioners 

(academics, instructional designers, multimedia designers, course developers, etc.) and is 

not restricted to the instructional designer. 

1.1.4 Constructivist instructional design 

Constructivist educators view learning as an active process in which learners create new 

ideas and connections through the reconstruction of experiences (Von Glaserfeld, 1993). 

Therefore, when engaging in activities online, learners ought to be active and then be given 

the opportunity to reflect on what they have learnt. Constructivist instructional design is 

aimed at constructing eLearning environments in such a way that optimal learning, including 

generic skills development, may take place (Dick & Carey, 2006; Ellis et al., 2007; Merrill et 

al., 2008). Collaboration with other learners is therefore essential to create knowledge in 

the first instance. Individual reflection should be followed up with social networking to 

check the ǎǘǳŘŜƴǘΩǎ ƭŜŀǊƴƛƴƎ ǇǊƻƎǊŜǎǎ (Kirschner, Sweller, & Clark, 2006).  
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1.1.5 Knowledge construction and online learning design 

The design of online learning activities and social interactions often incorporates 

technologically supported delivery that enables online discussions using tools such as wikis 

and blogs (Waycott & Gray, 2011). Delivery modes using emerging technologies are not 

always incorporated in a mindful way from the outset of the eLearning course or module 

design (Henderson et al., 2015; Majeski et al., 2015).  Learners ought to construct their own 

knowledge rather than accepting what is delivered and disseminated by the instructor 

(Jonassen, 2005). Knowledge construction is facilitated by good interactive online 

instruction since students complete activities that ensure they have to take the initiative to 

learn and to interact with other students and the instructor (O'Donnel et al., 2013). 

It is not a given that the eLearning practitioner would discern which critical learning design 

elements promote both online social interaction and joint knowledge construction 

(Henderson et al., 2015). Although many facets of constructivist design are established, it is 

not always obvious how learning design elements could be designed within eLearning to 

support both a constructivist design approach and the use of technology to enable online 

interaction, hence the investigation of this study. 

1.2  Justification for the study  

Human-centred design approaches such as scenario-based, participatory, and global and 

intercultural design paved the way for constructivist instructional design approaches 

(Könings, Brand-Gruwel, & Merriënboer, 2010). Constructivist design relies on interpretive 

and experiential learning as opposed to step-by-step instruction as prescribed by traditional 

instructional models (Willis, 2009a). 
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Instructional designers and academic course developers require a framework to assist them 

to design eLearning courses that fully utilise new applications for social networking, 

especially as many of the social media tools are still in the discovery phase (Rennie & 

Morrison, 2013). Emergent models for eLearning show the importance of meta-cognition, 

collaborative learning, active knowledge-making and recursive feedback as essential 

components of course design (Cope & Kalantzis, 2013).  However, Bradley (2010) observes 

that when designing a constructivist learning environment, Ψthere are no established 

ǎǘŀƴŘŀǊŘǎ ŀƴŘ ƳŜŀǎǳǊŀōƭŜ ƻǳǘŎƻƳŜǎΣ ǘƻ ǇǊƻǾƛŘŜ ŀ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴŀƭ ŘŜǎƛƎƴŜǊΩ 

(p. 22).   

Therefore, despite it being recognised that learning design elements such as meta-cognition, 

collaborative and social learning are critical components, it is not always clear how these 

elements may be designed when more than one form of interaction (such as a combination 

of wikis, blogs and discussion forums) is utilised to support learning (Waycott, Sheard, 

Thompson, & Clerehan, 2013).  Standardised lectures and discussions that are heavily pre-

designed may not always provide opportunities for students to explore real-life problems, 

which are imperative for sense-making and knowledge construction (Waycott & Gray, 

2011).  Learners needs to be engaged in realistic tasks that provide opportunities for 

collaborative activities for authentic learning to occur, such as conducting a real-world 

survey or researching local history (Herrington et al., 2010). 

An understanding of critical learning design elements for the effective use of emerging 

technologies to promote social networking for the co-construction of knowledge and 

associated learning performance assessment is key as a tool for eLearning practitioners 
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(Harris, 2010). This research study contributes by presenting an instructional framework 

that assists with developing learner interaction within a complex eLearning environment.  

 

1.3  Research aim and objectives  

The general aim of the research study is to investigate learning design elements for an 

eLearning framework that promote the use of emerging technologies for social networking 

and co-construction of knowledge. The instructional design under consideration is informed 

by a constructivist instructional design approach. The research aims to examine the 

effective use of online learning elements that can contribute towards a framework to 

optimise learning within the Australian eLearning higher education context.  

The main objectives of the research study are as follows: 

¶ Investigate the critical learning design elements for online collaborative learning that 

are informed by a constructivist instructional design approach. 

¶ Validate the effectiveness of learning design elements for the co-construction of 

knowledge against the perceptions of eLearning practitioners in the field of 

Australian higher education. 

The central research questions that steer the research study are as follows: 

¶ What are the critical learning design elements for the co-construction of knowledge 

within eLearning that are informed by a constructivist instructional design approach? 

¶ How can the effectiveness of the learning design elements to support social 

networking and co-construction of knowledge be gauged, in terms of learning 
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performance effectiveness, in order to create a framework for optimised eLearning 

within the Australian eLearning higher education context? 
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1.4  Methodology 

This study selected exploratory sequential design within a mixed methods approach, as it 

enables both narrative data collection and numerical analysis to explore the components 

related to the proposed eLearning framework (Cresswell & Plano-Clark, 2011, p. 69). The 

data collection techniques (namely the eDelphi expert panel and semi-structured 

interviews) of the qualitative strand emerge and are dependent on the next quantitative 

strand (namely the electronic survey), which leads up to an interpretation of the data 

(Krathwohl, 2004).  Pragmatism as a research paradigm was applied as best match for the 

research problem in order to make the study manageable. Pragmatism views knowledge as 

constructed and based on the reality of the world one experiences and lives in, and this 

concept aligns with social constructivism (Teddlie & Tashakkori, 2009). A group of subject-

matter experts from Australian higher education institutions were purposefully invited to 

participate in an eDelphi expert panel. The panel members provided ratings and contributed 

to the identification of learning design elements that are critical when designing a 

constructivist eLearning environment that supports social networking and co-authorship. 

The researcher developed an electronic survey for a larger number of the sample population 

in which the identified categories of learning elements were considered in terms of 

effectiveness, thus being treated as variables (Cresswell & Plano-Clark, 2011, p. 71). The 

electronic survey contained questions concerning the following aspects: 

¶ Importance of facilitation tasks; 

¶ Online facilitation tasks employed; 

¶ Effective advice for online facilitation;  
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¶ Effective activities for online facilitation; 

¶ Importance of facilitation tasks in motivating and encouraging students to work 

collaboratively; 

¶ Preferable activities for students in the classroom; and  

¶ The importance of organisational support.  

For each relevant learning design element item, a Wilcoxon rank-sum test and Kruskalς

Wallis test (Hollander & Wolfe, 1999) were performed to investigate if the perception of 

respondents was different depending on whether they were: 

¶ Educated to different levels (KruskalςWallis test); 

¶ Instructional designers for a different number of years (KruskalςWallis test); and  

¶ Operating as instructional designers in Victoria (Wilcoxon rank-sum test).  

The application of the Wilcoxon rank-sum test and KruskalςWallis process served to further 

highlight any differences in the backgrounds and profiles of respondents that may have 

influenced their perceptions of requisite learning design elements and their relative 

effectiveness for purpose. 

1.5  Main contribution of the study 

The main contribution of the study is an eLearning framework that instructional designers, 

course developers, academics and other eLearning practitioners can utilise when designing 

for social networking and co-construction of knowledge. The main findings of the study offer 

a shared meaning, criteria and recommended eLearning activities for each of the learning 

design elements within the framework that can be utilised by instructional designers, 

academics and course developers when creating complex eLearning environments. 
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1.6  Organisation of the thesis 

The presentation of the research study is organised into chapters as outlined below. 

Chapter 2: eLearning and constructivist instructional design provides an overview of the 

pertinent literature for the study, namely eLearning, instructional design within the field of 

eLearning, and prominent instructional design models are highlighted. Issues such as 

human-centred design and the creation of constructivist learning environments are 

discussed. This chapter also presents social constructivism as a theoretical framework for 

the study and highlights that the existing theory related to the five selected learning design 

elements, namely (i) social learning presence; (ii) social learning interaction; (iii) meta-

cognitive load; (iv) knowledge-sharing space; and (v) knowledge construction. 

Chapter 3: Methodology details the research methodology for the study. Pragmatism as a 

research paradigm and exploratory sequential research design are applied to this study. 

Justification for the selected methodology is provided, and the research design, aim and 

techniques are set out. The data analysis techniques and data collection, namely an eDelphi 

expert panel, semi-structured interviews and electronic survey, are presented.  

Chapter 4: Identify learning design elements for social networking and co-construction of 

knowledge presents the qualitative analysis of the eDelphi expert panel. This chapter also 

discusses the findings derived from the panel of experts and a comparison with the 

literature. 

Chapter 5: Further exploration of learning design elements presents the qualitative 

analysis of the semi-structured interviews. This chapter also discusses the findings from the 

interviews. 
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Chapter 6: Validate and refine learning design elements reports the electronic survey 

analysis and findings that were distributed to course developers and academics facilitating 

within an online environment. 

Chapter 7: Framework for social networking and co-construction of knowledge within 

eLearning deliberates the framework as suggested by the findings from the research 

project. The research enabled the development of an online and blended learning 

framework for social networking collaborative co-authorship to generate new knowledge. 

The research posits the use of the specified learning design elements to enable a positive 

learning experience with a focus on the use of social interaction supported by emerging 

technologies. 

Chapter 8: Conclusions and future work summarises the findings, academic contributions of 

the study and future work. 
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CHAPTER 2 ELEARNING AND CONSTRUCTIVIST 

INSTRUCTIONAL DESIGN  

A mind that is stretched by a new experience can never go back to its original 

dimensions. Oliver Wendell Holmes Jr. 

2.1  Introduction  

The background to the study (Chapter 1) noted that students continue to report feelings of 

social disconnectedness and that this may adversely affect attrition and retention rates in 

eLearning. The literature review (Chapter 2) investigates emerging trends within the field of 

eLearning and instructional design to determine how practitioners are currently dealing with 

these issues. In attempting to understand how student engagement can be promoted in 

online learning by creating interaction that includes collaboration, reflection and generic 

skills development, it is important to firstly gain insight into the changing face of eLearning. 

The inclusions of collaborative and social media online tools are rapidly changing the 

presentation of online learning programs. The first section of this chapter discusses how 

these fundamental changes are impacting on how students are interacting with technology 

on a personal and global scale. 

The second section of this chapter reviews how the emergent trends in instructional 

strategies support social networking and co-construction of knowledge within online 

learning design. The contribution of learning theories to instructional eLearning programs, 

the design of social interaction, higher-order thinking skills and the active construction of 

knowledge are considered.  
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This study is situated within Australian higher education and therefore attention was paid to 

the body of literature that pertains to the current developments and issues facing that 

sector. The learning theories, as discussed in this chapter, evolved from behaviourism as the 

first systematic study of behaviour to cognitive learning theories and modern-day social 

constructivism. Social constructivism declares that knowledge is acquired through 

collaboration with meaning negotiated from multiple perspectives and is in alignment with 

the purpose of social networking and co-construction of knowledge. 

Instructional design models such as ADDIE, the Dick and Carey Systems Approach, the Rapid 

ISD model, and the Successive Approximation Model (SAM) focus on the design, 

development and evaluation phases of eLearning projects. However, these models describe 

the instructional design process used to create a learning product, and do not provide 

guidelines on how the social learning interaction within the space could be structured. 

The emergent models, such as eLearning ecologies, derive that the learner is an active 

contributor towards the learning process instead of a passive receiver of information. 

However, instructional designers and course developers do not always have a shared 

meaning or consensus on the implementation of these processes in higher education 

academic practice. Emergent models of eLearning and social constructivism refer to the 

educational processes, such as active knowledge-making and meta-cognition, and serve as 

the point of departure for the eLearning framework that is the aim of this study. 
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2.2  The changing face of eLearning  

The introduction of the World Wide Web, also known as Web 1.0, during the late 1980s 

popularised the delivery of eLearning and irrefutably changed the face of distance education 

and the traditional classroom (J. L. Moore, Dickson-Deane, & Galyen, 2011). White (2013) 

remarks that prior to the term eLearning, terms such as computer-assisted learning and/or 

training and computer-based learning and/or training were used.  

Web 2.0 and social media 

The introduction of collaborative environments and social media, known as Web 2.0, added 

yet another level of sophistication to learning design elements available in online and 

blended learning environments (Oreilly et al., 2010). Courses delivered in online 

environments were often supported by social constructivist thinking and a focus on 

collaboration (Pitman, 2013).  

Open-access and online collaboration 

Web 2.0 technologies enable students to publish and share content in forums hosted within 

or ƻǳǘǎƛŘŜ ǘƘŜƛǊ ǳƴƛǾŜǊǎƛǘȅΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ Open access to information and online 

collaboration across geographical areas enables co-authoring of information. Academic 

integrity including issues of authorship, ownership, attribution and acknowledgement can 

be disputed (Waycott, Bennett, Kennedy, Dalgarno, & Gray, 2010). It is no longer a simple 

choice between deciding what is desirable and what is reprehensible (Sellen, Rogers, 

Harper, & Rodden, 2009). eLearning practitioners need to be astutely aware of how one set 

of design choices may highlight certain values and exchanges at the expense of others when 

interacting with the technology (Oreilly et al., 2010).  
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Humans interacti ng with technology  

We learn from each other by sharing our experiences, bouncing ideas off each other and 

working through problems, which is also the premise of social constructivism (Bean, 2014). 

The following fundamental changes are impacting on how students are interacting with 

technology on a personal and global scale. 

¶ End of interface stability: Computers are no longer defined by a single interface, but 

rather by many different interfaces, or none at all. They are embedded in everyday 

objects such as home appliances, cars, books and toys. Developments in user-

interface challenge the notion of locus of control of human-machine interaction as it 

can no longer be simply depicted by a keyboard and monitor (Sellen, Rogers, Harper, 

& Rodden, 2009). In the past, learning design elements made available as a dictate of 

instructional design were confined within a CD-ROM or stand-alone PC interfaces, 

whereas nowadays students may use any number of appliances to access their 

learning materials. This calls for a more fluid approach to design than the step-by-

step product development models of the last century. 

¶ Advancement of techno-dependence: Dependency on technological infrastructure 

increases and underpins most aspects of our lives, including work, travel and leisure. 

Computer technologies are more autonomous and sophisticated, and also reliant on 

each other in complex networks. Networked learning and the exponential growth of 

knowledge are changing the way we deal with information and also our views about 

knowledge (Downes, 2012).  
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¶ Growth of hyper-connectivity: Communication technologies are becoming more 

ƛƴŦƭǳŜƴǘƛŀƭΣ ŀƴŘ ΨŘƛƎƛǘŀƭ ǇǊŜǎŜƴŎŜΩ ŎƻƴǎǳƳŜǎ ƳƻǊŜ ǘƛƳŜΦ Increased connectivity has 

given rise to the creation and mobilisation of global communities, digital footprints 

and creative outputs.  

¶ Mobile learning: Digital devices connected in a mobile environment embrace the 

notion of easy-to-access and mobile technologies that support learning (Cochrane, 

2008). Published findings from a study that surveyed first-year students at an 

Australian university (Oliver & Gourke, 2007) found that a high proportion of 

students reported that they had access to the internet outside university and 

frequently used online resources for study purposes (93% and 87% respectively). 

Students are increasingly becoming producers and not just users of information, as 

facilitated by the ease of access to digital technologies. 

¶ Increase of creative engagement: Flexible and easy-to-use computer tools allow for 

new levels of creativity. Increased user engagement results in more self-autonomy 

for users in terms of publishing, production and programming of user interfaces that 

enable interaction and the generation of multimedia objects. 

Future policies may also need to accommodate a range of attitudes about learning and 

technology in different student cohorts and disciplinary contexts (Gray, Krause, 

Kennedy, & Chang, 2009). It is now easy to self-publish blogs and wikis, and social media 

has taken this to the next level by including peer-evaluation and critique (Cochrane, 

2008). Researchers Fagerberg, Landstrom and Martin (2011) postulated ǘƘŀǘ ΨΧǿŜ have 

moved towards a more knowledge-ƛƴǘŜƴǎƛǾŜ ǎƻŎƛŜǘȅ όǘƘŜ ΨƪƴƻǿƭŜŘƎŜ ǎƻŎƛŜǘȅΩύΩ (p.1121).  
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The increased dependency on technology within the learning environment is no longer a 

luxury but a necessity, such as described by the field of social information processing. 

2.3  Social information processing 

Technology is being shaped by humans and society (Fagerberg et al., 2011). Social 

informatics (SI) as a research field place dual emphasis on humans and technology and 

attention needs to be paid to the overwhelming demands of social network systems that 

may lead to physical and psychological strain (Lee, Son, & Kim, 2016).  

!ÔËÉÎÓÏÎ ÁÎÄ 3ÈÉÆÆÒÉÎȭÓ ÉÎÆÏÒÍÁÔÉÏÎ ÐÒÏÃÅÓsing model (1968) 

¢ƘŜ ŎƻƎƴƛǘƛǾŜ ƳŜŎƘŀƴƛǎƳ ŦƻǊ ŎƻƳǇǊŜƘŜƴŘƛƴƎ ƻƴŜΩǎ ǎƻŎƛŀƭ ŜƴǾƛǊƻƴƳŜƴǘ ƛǎ ǎƻŎƛŀƭ ƛƴŦƻǊƳŀǘƛƻƴ 

processing. !ǘƪƛƴǎƻƴ ŀƴŘ {ƘƛŦŦǊƛƴΩǎ information processing model (1968) describes the 

relationship between human cognitive processing of knowledge and associated 

technologies. The difference between regular information processing and social information 

processing occurs at the initial, sensory register stage and arises out of the concept of the 

self and the recognition of others (Slagter Van Tyron & Bishop, 2009). Social cognition 

provides context and shapes behaviour for all respondents in an interaction and in turn 

affects the processing motives of the individual (Bandura, 2001). 

Systems perspective for information processing (1989) 

David Meister (1989) made an important contribution when he argued at the Human 

Factors Society conference that the appropriate unit of analysis when considering human 

factors was not the individual, but the system (Dainoff, 2009). A systems perspective 

included workstation, task, social and organisational factors within an integrated framework 

and consideration of the interplay between the infrastructure and human factors.  
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Context is an important part of understanding the technology and its impact on human 

behaviour and business. The systems approach was ŎǊƛǘƛŎƛǎŜŘ ŀǎ ōŜƛƴƎ ǘƻƻ ΨǎƻŎƛŀƭΩΣ ŀƴŘ ǘrying 

to replace technical determinism with social determinism (Dainoff, 2009).  

During the 1980s a more balanced approach emerged, viewing the technical and social 

components as of equal importance. 

Technology Acceptance Model (1980)  

An important development during the 1980s was the Technology Acceptance Model (Davis, 

1989), arguing that the key to increasing the use of technology was the acceptance of 

technology (Holden & Karsh, 2010). New constructs in relation to collaborative technologies 

include compatibility, perceived resource, self-efficacy, sharing and peer influence needs to 

be included in the instructional design of learning spaces.  

Human behaviour and the interaction between people and computer technologies are 

central to the production of effective online educational systems. The adoption of 

collaborative technologies is influenced by peers, and the perceived ease of use and 

instructional design or delivery of educational resources (Cheung & Vogel, 2013) also known 

as the human affect. 

2.4  Human affect  

Design of learning activities and assessments to be delivered within an online learning 

environment is crucial when creating a space where learners can acquire meaningful deep 

learning experiences as a result of ongoing social interactions and collaborative networks 

(Kehrwald, 2008). 
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Field of human-computer interaction (HCI) and instructional design 

The field of human-computer interaction (HCI) encompass the complex and diverse patterns 

of human interest and aspirations at the intersection with computers and technical devices 

(Sellen et al., 2009). A deep understanding of our interactions with technology cannot be 

separated from social, environmental and economic contexts (Rogers, Sharp, & Preece, 

2011).  

It can be stated that HCI has moved beyond usability factors, now considering the user as a 

human being within a specific context, with socio-economic, cultural, language and 

relationship requirements. The goals of HCI research are: (i) improving interaction between 

humans and computers; and (ii) improving communication and cooperation between 

humans. Instructional design has an important contribution to make, as it is engaged with 

influencing human performance and facilitating optimal capabilities using technology 

efficiently (Merrill et al., 2008). 

User behaviour and technology 

From the 1960s onwards and concurrent with the advancement of computers, the 

educational landscape changed to accommodate the way that people interact with 

technology. During its infancy in the 1980s the field of HCI emerged mainly from computer-

scientific and engineering endeavours (Sellen et al., 2009). Technological developments 

throughout the 1980s resulted in a major shift from expensive mainframes to less expensive 

computers. Technology-focused studies profile consumers to understand user behaviour 

based on certain attributes of the technology. A deterministic perspective of technology has 

influenced humans. Technology has been viewed as a driver for organisational change 

(Martin, Nightingale, & Yegros-Yegros, 2012). 
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Usability issues 

The Association for Computing Machinery (ACM) hosted the inaugural Human Factors in 

Computer Systems conference (1992) in Gaithersburg, Maryland, USA (Hewett et al., 2008). 

This was a significant event in the establishment of a professional community with the aim 

of investigating human-computer interaction. The predominant theme during this decade 

was that computer technology and people interact (usability issues) (Dix et al., 1993).  

HCI incorporated techniques from cognitive psychology, ergonomics, human-factors and 

ŜƴƎƛƴŜŜǊƛƴƎ ǘƻ ŀƴŀƭȅǎŜ ŀƴŘ ƻǇǘƛƳƛǎŜ ǘƘŜ ǳǎŜǊΩǎ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ ŀ ŘŜǎƪǘƻǇ ŎƻƳǇǳǘŜǊ ό{ŜƭƭŜƴ 

et al., 2009; Winters & Toyama, 2009). The user was observed under controlled conditions, 

inferring what kinds of perceptual, cognitive and motor processes were involved, and 

theories were developed accordingly (Proctor & Kim-Phuong, 2008; Sellen et al., 2009).  

With the onset of the 1990s, the objectives of HCI changed along with the growth of 

communication networks that linked computers. Researchers also started examining how 

users interacted with each other (Rogers et al., 2011). Researchers from various 

backgrounds in more socially orientated sciences, such as sociology and anthropology, 

began investigating HCI (Ashman et al., 2012). 

Ethnographic approaches 

The turn of the millennium and the start of the 2000s brought further developments for the 

ŦƛŜƭŘ ƻŦ I/LΣ ŀǎ ŀƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ Ψease of uǎŜΩ ŀƴŘ Ψuser sŀǘƛǎŦŀŎǘƛƻƴΩ ǘƻ 

the adoption of new interfaces permeated into the broader consciousness for ICT 

professionals. The general ǳǎŜ ƻŦ ǘŜǊƳƛƴƻƭƻƎȅ ǎǳŎƘ ŀǎ ΨǳǎŜǊ-ŦǊƛŜƴŘƭƛƴŜǎǎΩ ŀƴŘ ΨǳǎŜǊ-
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ŜȄǇŜǊƛŜƴŎŜΩ ƛƴ ǘƘŜ ƴŜǿǎ ƳŜŘƛŀ ŜƴŎƻǳǊŀƎŜd the adoption of emerging technologies and a 

belief that the new devices were talismans and part of everyday apparel (Norman, 2004).   

A consideration of the multifaceted nature of HCI had also become an integral part of the 

design processes for most technology companies including online learning institutions 

(Ashman et al., 2012).  

Multi -disciplinary nature of HCI 

HCI is now more multi-disciplinary than ever, and instead of thinking about technology in a 

merely utilitarian fashion, potential for ΨǇǊƻǾƻƪƛƴƎΣ eƴƎŀƎƛƴƎΣ ŘƛǎǘǳǊōƛƴƎ ƻǊ ŘŜƭƛƎƘǘƛƴƎΩ is 

considered during the design process (Sellen et al., 2009, p.60). Diverse new areas of 

research include the role of technology in home life and education, and exploring new areas 

such as play, spirituality and sexuality (Sellen et al., 2009). Social interaction can therefore 

be seen as the centrepiece for effective online interaction. 

Culture and diversity in HCI 

Another important growing body of work worth a mention is examining how interactive 

products, applications and systems can be appropriated for the distinctive needs of users in 

developing countries, termed human-computer interaction for development.  An important 

contribution of this research is the investigation of how culture relates to user HCI interface 

design and end-user practices (Ho, Smyth, Kam, & Dearden, 2009). An understanding of the 

practical use of online educational resources is informed by factors such as language style 

reflected in visible text, computer literacy, world views and local conditions (Winters & 

Toyama, 2009). This contributes to user-friendliness and ultimately adoption of the 

emerging technologies by educational institutions and instructors. 
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Systems thinking 

Systems thinking enables a focus on relationships between the domains of knowledge, 

presented in the online educational resources and the patterns of relationships emerging 

due to planned and enacted collaborative learning activities (Nelson & Stolterman, 2012). It 

is clear that HCI research has moved beyond usability factors (Nielsen, 1994), now 

considering the user as a human being within a specific context.  

Standard human behaviour means that the socio-economic, cultural, language and 

relationship requirements are to be considered when designing for usability. 

Human as active processor of information 

The human within information processing systems was traditionally viewed in terms that 

were commonly used to describe complex computing mechanisms such as numerical, 

business or process control applications.  New emerging approaches take into account that 

individuals rely on mental representations, cognitive processes and environmental 

situations to process data in a variety of settings (Proctor & Kim-Phuong, 2012).  This view 

aligns with constructivist instructional design approaches as is the main theme of this study. 

2.5  Instructional design within the context of eLearning 

The process of designing educational materials can be called curriculum development, 

instructional design, instructional systems design and also teaching methods (Willis, 2009a). 

Instructional design is associated with the integration of information and educational 

technologies, and has much in common with software design and computer interface 

design, as well as web-design. ¢ƘŜ ǘŜǊƳ ΨƛƴǎǘǊǳŎǘƛƻƴŀƭ ŘŜǎƛƎƴΩ όL5ύ ǿƛƭƭ ōŜ ŜƳǇƭƻȅŜŘ ƛƴ ǘƘƛǎ 
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research to describe learning requiring technical infrastructure, instructional technology or 

educational technology. 

Educational researchers Reigeluth and Carr-Chellman (2009) engaged in several rounds of a 

Delphi process in which they attempted to build a common knowledge base for the 

construct and terms related to instructional theories. In Round 2 the largest number of 

respondents (45%) felt that instruction was the appropriate term to refer broadly to all ways 

of facilitating human learning and development (Reigeluth & Carr-Chellman, 2009, p. 19). 

However, the general term education and learning design also enjoyed some support (22%). 

Learning design elements  

This research focuses on learning design elements needed for effective instructional 

guidelines for learning interaction within an eLearning course. To understand how 

instructional design fits within the eLearning context, it is necessary to know what, how, 

when and why it refers to learning activity and assessment resource development and 

delivery. 

Overview of instructional tasks  

Clark and Mayer (2008, p. 10) provide an overview of eLearning and set out the tasks that 

instructional designers engage with within the eLearning context, as shown in Figure 2.1. 
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Figure 2.1: Adapted from overview of eLearning (Clark & Mayer, 2008, p. 10) 

Within the Australian higher educational context, LMSs such as Blackboard and Moodle 

support eLearning, as well as blended learning environments (Limniou & Smith, 2010). LMSs 

allow academic practitioners to deliver course material in the following ways: 

¶ Embedding audios, videos, animations and simulations;  

¶ Delivering online computer-marked assessment supported by feedback; 

¶ Checking studentsΩ assignments for plagiarism;  

¶ Interacting through collaboration with their students;  

¶ Providing information on selective portions of course materials;  

¶ Tracking the number of students viewing a course; and  

¶ Finding ǳǎŜŦǳƭ ǎǘŀǘƛǎǘƛŎŀƭ ŀƴŀƭȅǎƛǎ ŦǊƻƳ ǘƘŜ ǎǘǳŘŜƴǘǎΩ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ ƻƴƭƛƴŜ 

course (Limniou & Smith, 2010, p. 646). 

There has been an exponential increase in the development and use of technologies for 

interaction and communication, and the number of blogs, emails, texts and tweets has gone 

from zero to in the billions in just a few years (Williams et al., 2011). Higher education 
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institutions are implementing an expanded range of teaching and learning possibilities, such 

as e-books, e-journals, blogs and wikis, into the standard LMS. 

Academic online practice 

Academic online practice is substantially shaped by traditional teaching modes, prescriptive 

learning outcomes, normative expectations and conventional hierarchies (Williams et al., 

2011). Kƴƻǿƴ ŀǎ ΨƎŀƳŜ ŎƘŀƴƎŜǊǎΩ ǘƘŀǘ ŎƘŀƭƭŜƴƎŜ ǘƘŜ ǎǘŀǘǳǎ ǉǳƻ ƛƴ ǘƘŜ ŜŘǳŎŀǘƛƻƴŀƭ ŀǊŜƴŀΣ 

George Siemens and Stephen Downes from the Canadian Athabasca University offered the 

first massive open online course (MOOC), offering free online materials to thousands of 

students (Downes, 2012).  

MOOCs sent waves of repercussions throughout higher education and forced institutions to 

rethink their own eLearning strategies, and to keep pace with institutionsΩ and communitiesΩ 

expectations by providing open access to resources. 

Instructional design principles within eLearning 

The applications of instructional design principles are fundamental to effective, efficient and 

engaging instruction (Merrill et al, 2008). There is proven merit in applying instructional 

principles to courseware design (Dick & Carey, 2006). Distance education was offered as a 

way of reaching students in remote areas, or students whom for whatever reason could not 

be physically present in the classroom. Traditionally it was presented as paper-based study 

guides and students hand-wrote assignments (Jason, Leslie, & Craig, 2008). 

Delivery modes of eLearning 

eLearning, however, is not limited to traditional distance education and takes on various 

forms for courseware delivery in face-to-face, blended and fully online spaces. Instructor-

student and student-student interaction can be blended with various methods of computer-
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mediated communication (Wise et al., 2009). An eLearning classroom may include elements 

such as virtual classrooms and online discussion forums, where students can communicate 

with each other both in the classroom and online (Herrington et al., 2010). Face-to-face 

workshops, laboratory work and professional placement training may also be included as 

part of an eLearning course. Blended modes of offering learning and teaching are also 

known as hybrid or mixed-mode education (C. White et al., 2010), which fall within the 

realm of eLearning.  The multiplicity of ways in which eLearning may be delivered and 

received often creates confusion when defining the scope, constraints and definitions of 

what is included within eLearning boundaries.  

IƻǊǘƻƴ όнллсύ ƻŦŦŜǊǎ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ Ŝ[ŜŀǊƴƛƴƎ ŀǎ ΨǘƘŜ ǳǎŜ ƻŦ information and computer 

ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƻ ŎǊŜŀǘŜ ƭŜŀǊƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜǎΦΩ This definition is supported by the Higher 

Education Funding Council for England and also accepted for the purpose of this study 

namely Ψ..any learning experience supported by information and communication 

ǘŜŎƘƴƻƭƻƎƛŜǎ όL/¢ǎύΩ (HEFCE, 2005, p. 5).  Despite attempts to provide a standard definition 

for eLearning, the terms online learning, web-based education and eLearning (Oblinger & 

Hawkins, 2005) are often used interchangeably to describe the delivery of education 

degrees, programs and courses. 

Forms of eLearning 

In summary, Horton (2006, p. 2) distinguishes between the following forms of eLearning: 

¶ Standalone courses: Self-paced without interaction with an instructor or classmate. 

¶ Virtual classroom courses: Online classes structured like a classroom course, usually 

making use of an LMS which may or may not include computer-mediated 

communication. 
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¶ Learning games and simulations: Simulated activities that require exploration and lead 

to discoveries. 

¶ Embedded eLearning: eLearning included in another system such as a diagnostic 

procedure or online help. 

¶ Blended learning: Use of various forms of learning to accomplish a single goal. 

¶ Mobile learning: Learning by moving about in the world, assisted by mobile technologies 

such as smartphones and iPads. 

¶ Knowledge management: Broad uses of eLearning, online documents, and conventional 

media to educate entire populations and organisations rather than individuals. 

For the purpose of this study, the eLearning environment refers to the virtual classroom, 

where an online class is structured like a classroom course, usually making use of an LMS. In 

ǘƻŘŀȅΩǎ ǿƻǊƭŘΣ ƭŜŀǊƴƛƴƎ ƴŜŜŘǎ ǘƻ ŎƘŀƴƎŜ ǾŜǊȅ ǉǳƛŎƪƭȅ ŀƴŘ ǘƘŜ ŎƻƴŎŜǇǘǎ ŀƴŘ ŦǳƴŎǘƛƻƴǎ ƻŦ 

eLearning must continuously adapt (Sangrà et al., 2012, p. 154).  Socio-cognitive 

expectations relate to learning experiences, knowledge sharing and social presence within 

electronic space and are requisite for effective online learning resources and delivery 

design. 

2.6  eLearning and socio-cognitive expectations 

Within eLearning the design focus uses knowledge of humansΩ intellectual, emotional and 

social capacity. The five human dimensions used to inform HCI design are physical, 

intellectual, spiritual, emotional and social being.  

Adaptive systems and personalising the online learning experience 



 

19 

Adaptive systems, user modelling and intelligent authoring systems are geared towards 

personalising the user-interface experience as the technology applications track and analyse 

end-user transactions, predict needs and respond appropriately (Ashman et al., 2008). 

Human emotions play a critical part in every computer-related activity.  Within the context 

of eLearning, student (user) readiness for an online or blended educational mode is related 

to individual factors, such as technical skills, online learning styles, learning preferences and 

learning strategies (Smith, 2005).  
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Human dimensions and emotions 

Psychologists identified aspects such as pleasure, aesthetics, fun and flow (or conversely 

boredom, annoyance and intrusiveness) as having an impact on task, performance and 

motivation online (Csikszentmihalyi, 2014). Norman (2004), ǿƛǘƘ Ƙƛǎ ǊŜǎŜŀǊŎƘ ƛƴǘƻ ΨǿƘȅ ǿŜ 

ƭƻǾŜ ŀƴŘ ƘŀǘŜ ŜǾŜǊȅŘŀȅ ǘƘƛƴƎǎΩΣ Ƙŀǎ ƳƻŘŜƭƭŜŘ Ƙƻǿ ǿŜ ǊŜǎǇƻƴŘ ǘƻ ǘŜŎƘƴƻƭƻƎȅ ŀǘ ŀ ǾƛǎŎŜǊŀƭ ƻǊ 

emotional level, as well as in a deliberate and reflective space.  

The human dimension, including feelings and emotional responses, has an impact on 

performance and learning motivation in online, blended and face-to-face environments 

(Horton, 2006) and cannot be ignored within the design of online learning (Sellen et al., 

2009, p.58).  This study focuses on examining constructivist learning design elements within 

online and blended instructor-led eLearning environments within the specific set of 

challenges facing Australian higher education institutions.  

2.7  Issues facing Australian higher education 

Within the Australian higher education sector, the most prominent form of eLearning is 

virtual classrooms managed by means of an LMS (Hrastinski & Aghaee, 2012).  

Balancing work, family and online education 

For the growing population of adult learners, the demands of balancing work, family, and 

learning make eLearning a valuable option (Ellis et al., 2007). Gregory and Jones (2009) 

conducted a study at an Australian university, investigating university academics who teach 

heterogeneous student cohorts (comprising a mix of local and international students) within 

a changing university context. According to Gregory and Jones (2009) it is important to 
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address the lecturer's values, preferences and interests as well as their conceptions of 

ǘŜŀŎƘƛƴƎ Ψƛƴ ƻǊŘŜǊ ǘƻ ŀŎƘƛŜǾŜ ŎƘŀƴƎŜǎ ƛƴ ǘŜŀŎƘƛƴƎ ǇǊŀŎǘƛŎŜΩ p. 782.   

The connections between academic values and behaviours in relation to teaching, 

particularly with heterogeneous groups of students, could increase our understanding of 

classroom dynamics and effective teaching practices within different environmental 

conditions. 

Bradley review of higher education (2008) 

The Bradley review of higher education in Australia (Bradley, Noonan, Nugent, & Scales, 

2008) recognises the development of innovative solutions through a range of flexible and 

collaborative delivery arrangements. The review recommends that members of groups 

currently under-represented within the system, such as people with low socio-economic 

status and those from regional and remote areas, be targeted for innovative education 

opportunities.  

This recommendation would be in alignment with eLearning solutions, namely to extend 

online learning and teaching capacity to enable ease of access to education for potential 

students living in regional areas or unable to attend class. 

Academic higher education interpretation of eLearning environments 

¢ƘŜ ǳǎŜ ƻŦ ǘƘŜ ǘŜǊƳ ΨŜ[ŜŀǊƴƛƴƎΩ ƳŜŀƴǎ ŘƛŦŦŜǊŜƴǘ things to different universities, namely off-

campus, distance learning or blended learning (Limniou & Smith, 2010; Tucker & Gentry, 

2009; C. White et al., 2010). While technology is an obvious component, the challenge of 

implementing eLearning within the organisation is to find ways to connect the learners with 

the content, and offer collaboration whilst maintaining the idea of anytime, anyplace 

learning (Tucker & Gentry, 2009). That means that it is not enough to provide access to 
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technological infrastructure, but those equivalent learning processes that may occur face-

to-face need to be facilitated within the electronic environment. 
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Generic skills development 

¢ƘŜǊŜ ƛǎ ƛƴŎǊŜŀǎƛƴƎ ǇǊŜǎǎǳǊŜ ŦƻǊ !ǳǎǘǊŀƭƛŀƴ ǳƴƛǾŜǊǎƛǘƛŜǎ ǘƻ ŜǉǳƛǇ ǘƘŜƛǊ ǎǘǳŘŜƴǘǎ ǿƛǘƘ ΨƎŜƴŜǊƛŎ 

sƪƛƭƭǎΩΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ŎƻǊŜ ǎƪƛƭƭǎ, key skills or graduate attributes (Badcock et al., 2010; 

Barrie, 2007). These are skills or attributes beyond disciplinary content knowledge that can 

be broadly applied across various contexts (Badcock et al., 2010), as is expected more and 

more by employers and within society. Generic skills include the following capabilities:  

¶ Critical thinking; 

¶ Problem solving; 

¶ Interpersonal skills; 

¶ A capacity for logical and independent thought; 

¶ Communication; 

¶ Information management skills; 

¶ Intellectual curiosity and rigour; 

¶ Creativity; 

¶ Ethical awareness and practice, integrity; and  

¶ Tolerance (Badcock et al., 2010). 

The acquisition of advanced life skills to effectively innovate using discipline knowledge and 

operate professionally as a graduate in any business sphere is sometimes referred to as 

ΨŘŜŜǇ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎŜǎΩ (J. B. Biggs, 2003). eLearning courses are required to create 

optimal learning processes that would promote generic skills development, and therefore 

heavily content-driven presentations are not an ideal delivery method. Active learning and 
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learning activities that engage with collaboration and knowledge construction are better 

suited to the requirements for developing generic skills and attributes. 

Teaching and learning activities 

Teaching and learning activities need to be purposefully designed for students attending 

higher education to develop generic attributes. A sample of 323 students enrolled in single 

or double arts, engineering and/or science degrees from a research-intensive university in 

Australia were administered the Graduate Skills Assessment to measure four generic skills, 

namely: critical thinking, interpersonal understandings, problem solving and written 

communication. Badcock et al. (2010) noted that online learning environments may be 

ΨŎƻƴŘǳŎƛǾŜ ǘƻ ŘƛŦŦŜǊŜƴǘ ŦƻǊƳǎ ƻŦ ǎƪƛƭƭ ŘŜǾŜƭƻǇƳŜƴǘΩ and the development of generic skills 

needs to be included within the general instructional design. 

Deep learning 

eLearning is broader than merely using technology to deliver a course. The challenge of 

eLearning environments is to create opportunities for interaction, such as learner-to-learner 

and learner-to-instructor exchanges that underpin deep learning (T. Anderson, 2004). Deep 

learning contributes to the development of individuals who are competent, creative 

problem-ǎƻƭǾŜǊǎ Ŧǳƭƭȅ ŦǳƴŎǘƛƻƴƛƴƎ ǿƛǘƘƛƴ ǘƘŜƛǊ ǿƻǊƪ ŀƴŘ ƘƻƳŜ ƭƛŦŜ ƛƴ ǘƻŘŀȅΩǎ ƘƛƎƘ ŘŜƳŀƴŘ 

society (Ertl, 2010). 

Instructional design and the issues facing the Australian Higher Education sector is better 

understood when also considering the influence of various learning theories that contribute 

to the design of online learning spaces.  The next section provides a brief overview of 

learning theories prominent to this study. 
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2.8  Learning theories  

Following is a brief discussion of the main learning theories highlighting the specific areas 

that is relevant to this study. 

2.8.1 Behaviourism: contribution to instructional eLearning programs 

Although in recent years, behaviourism has received much critique, it contributed hugely to 

the first instructional programs delivered by means of computers and formed the basis of 

many instructional online strategies. Behaviourism is viewed as the first systematic study of 

human behaviour (Taylor & MacKenney, 2008) and postulated that learning can be studied 

objectively by understanding typical humans responses to stimuli. Skinner (1968) developed 

his model of behaviour modification by implementing the principles of operant conditioning, 

whereby a systematic approach to positive and negative reinforcement is followed until the 

behaviour is altered. 

Drill-and-practice instructional programs 

Taylor (2002) observed that drill-and-practice type instructional programs delivered by 

means of computers often make use of principles of operant conditioning. Learning events 

are typically programmed into small sequential steps, and students receive positive 

reinforcement after supplying the correct response at the successful completion of each 

sub-task. Incorrect answers result in negative reinforcement and sometimes advice to 

complete additional work to ensure that the next attempt will be a correct response. This 

type of computer-assisted learning, often involving a self-paced task on a stand-alone 

computer, requires instructional design methods and techniques that break learning into 

small tasks that receive feedback (Clark & Mayer, 2008). 
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Task analysis  

The use of pre-tests and post-tests constitutes task analysis, depending on the knowledge 

delivered to range from simple to complex. Concrete observable criteria (learning 

objectives) that form the basis of most lesson plans or modules can be attributed to 

behaviourism. .ŜƘŀǾƛƻǳǊƛǎǘ ǾƛŜǿǎ ƻŦ ŜŘǳŎŀǘƛƻƴ ŀǊŜ ǘƘŀǘ ΨƛŦ ƴƻ ŎƘŀƴƎŜ ƛƴ ōŜƘŀǾƛƻǳǊ ƛǎ 

observŜŘΣ ǘƘŜƴ ƴƻ ƭŜŀǊƴƛƴƎ Ƙŀǎ ƻŎŎǳǊǊŜŘΩ (Taylor & MacKenney, 2008, p. 23). However, 

behavourists do not observe the cognitive or internal processes necessary or important in 

measuring human behaviour and learning (Ormrod, 1999) as the focus is mainly on changing 

the behaviour of a student. In order to further understand the complex mechanism of 

human learning, other approaches also need to be considered such as cognitive, social 

learning and constructivist theories. 

2.8.2 Social learning theories: contribution to design of social interaction 

Social learning theorists view behaviour as an interaction between the individual and the 

environment (Taylor & MacKenney, 2008). When integrating technology in the classroom, 

the Alliance for Children (2000) clearly articulated that the four premises that need to be 

supported are that learning occurs in a context and that respondents are active, social and 

reflective. These four premises considered fundamental to this research support the social 

learning approach, and are relevant to students within higher education (Bruner, 1990).  

Social learning theorists advocate the inclusion of both behavioural and internal constructs 

when promoting learning (Bandura, 2001; Vygotsky, 1978). Social cognitive theory presents 

an interactional model of human functioning. The theory describes behaviour as resulting 

ŦǊƻƳ ǊŜŎƛǇǊƻŎŀƭ ƛƴŦƭǳŜƴŎŜǎ ŀƳƻƴƎ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǎƻŎƛŀƭ ŀƴŘ ǇƘȅǎƛŎŀƭ ŜƴǾƛǊƻnment; personal 
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thoughts, feelings and perceptions; and the individual behaviour itself (Bandura, 2001; 

Taylor & MacKenney, 2008).  

Modelling behaviours 

Bandura (1970) postulates that individuals may copy, imitate and model behaviours directly 

from their environment. Learning activities such as working collaboratively in a group, role 

play, reading and developing stories, and evaluating progress made can be attributed to 

social learning theories that are often used successfully in eLearning environments 

(Francisco, 2013). Further study of human cognition during the 1970s recognised that 

complex internal processing was involved in most learning and perception (Taylor & 

MacKenney, 2008). This resulted in several cognitive theories of learning, also known as 

cognitivism. 

2.8.3 Cognitive learning theories: contribution to higher-order thinking skills 

By the early 1950s, cognitive psychology was denouncing the stimulus-response 

behaviourist theory of learning. This movement was led by researchers such as Piaget, 

Vygotsky, Tolman and the Gestalt psychologists (Taylor & MacKenney, 2008). 

Taxonomy of educational objectives 

.ƭƻƻƳΩǎ ǘŀȄƻƴƻƳȅ ƻŦ ŜŘǳŎŀǘƛƻƴŀƭ ƻōƧŜŎǘƛǾŜǎ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ŀƴŘ ƭŀǘŜǊ ǊŜǾƛǎŜŘ ōȅ !ƴŘŜǊǎƻƴ 

as a way of classifying higher order thinking skills (L. Anderson & Krathwohl, 2001). Cognitive 

ƭŜŀǊƴƛƴƎ ǎǳŎƘ ŀǎ .ƭƻƻƳΩǎ ǘŀȄƻƴƻƳȅ Ƙŀǎ ƛƳǇǊƻǾŜŘ ƻǳǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘhe social nature of 

learning, the importance of context in understanding, the need for higher-order thinking 

and the belief that learners construct their own understanding of the topics they study 

(Eggen & Kauchak, 1996). 
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The science of instruction 

Robert Gagne (1985) pioneered the science of instruction by developing a series of 

instructional methodologies applied to computer-based and multimedia training. Gagne 

identified five domains of learning: 

¶ Intellectual skills; 

¶ Cognitive strategies; 

¶ Verbal information; 

¶ Motor skills; and  

¶ Attitudes. 

The instructional conditions necessary for effective learning making use of integrative goals 

was later further refined by the work of David MerriƭƭΩǎ ŦƛǊǎǘ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ƛƴǎǘǊǳŎǘƛƻƴ 

identifying the principles that are common to instructional theories (Merrill, 2002).  

Meta-ŎƻƎƴƛǘƛƻƴ ƛǎ ŀ ƭŜŀǊƴŜǊΩǎ ŀōƛƭƛǘȅ ǘƻ ōŜ ŀǿŀǊŜ ƻŦ ǘƘŜƛǊ ŎƻƎƴƛǘƛǾŜ ŎŀǇŀōƛƭƛǘƛŜǎ ŀƴŘ ǳǎŜ ǘƘŜǎŜ 

capabilities to learn (O'Donnel et al., 2013). Instructional cognitivist paradigms encourage 

learners to use meta-cognitive skills to help in the learning process (Ally, 2007). 

Cognitive learning theories emphasise the mental process in learning and common threads 

of information processing, developmental aspects and contextual information (Gagne & 

Merrill, 1990). However, they do not always consider the social and environmental context 

in which the learning takes place in the same way that social learning theories postulates. 

Social cognitive theories are important when considering aspects such as social networking 

and the co-construction of knowledge within emerging technologies. 



 

30 

 

2.8.4 Constructivism: contribution to active construction of knowledge 

Constructivism is a philosophy based on the principle that knowledge is created from 

experience (Almala, 2006). The fact that experience enables constructive learning 

differentiates constructivism from other learning theories. For example, cognitivism 

emphasises learning and human cognition, and behaviourism focuses on changes in human 

behaviour and postulates that learning (understanding, change) is constructed by the 

learner during the course of the learning process. The constructivist perspective is founded 

ƻƴ ǘƘŜ ƛŘŜŀ ǘƘŀǘ ƘǳƳŀƴǎ ŎƻƴǎǘǊǳŎǘ ǘƘŜƛǊ ǊŜŀƭƛǘƛŜǎ ŀƴŘ ŎǊŜŀǘŜ ǘƘŜƛǊ ƻǿƴ ΨǊŜǇǊŜǎŜƴǘŀǘƛƻƴŀƭ 

ƳƻŘŜƭǎ ƻŦ ǘƘŜ ǿƻǊƭŘΩ (Meichenbaum, 1995, p. 23). This notion is pivotal to the research 

study as knowledge is viewed as co-constructed within social representations and networks. 

The evolution of instruction and information-presentation within web-based learning 

ŜƴǾƛǊƻƴƳŜƴǘǎ Ƙŀǎ ŎƻƳŜ ŀ ƭƻƴƎ ǿŀȅ ǎƛƴŎŜ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ΨǇƻƛƴǘ-and-ŎƭƛŎƪΩ ƻōƧŜŎǘƛǾƛǎǘ 

paradigms (Rieber, 2004). Currently, most online learning falls within the realm of 

constructivist cognitive design (Clark & Mayer, 2008).  

Screen-based information is presented in a structured way, and the instruction is sequenced 

to guide the student through their learning journey (Honebein, Duffy, & Fishman, 1993). 

Social constructivism 

Social constructivism was advanced by prominent learning theorists such as Dewey (1916), 

Piaget (1972), Vygotsky (1978) and Bruner (1990), and is primarily viewed as the active 

construction of knowledge (Von Glaserfeld, 1995). Social constructivism is discussed in more 

depth later in this chapter as it acts as a point of departure for this study. The timeline of 
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learning theories highlights the approach of each learning paradigm and the main 

contributions as summarised by Table 2.1. 



 

 

Table 2.1: Timeline of learning theories 

Timeline Approach Paradigm Main Contributors Relevance to study 

Origin late 1800s; 

prominent 1930s-50s; 

contributes to memory, 

recall, change in 

behaviour 

Behaviourism ¶ Conditioning 

¶ Stimulus, response, reinforcement 

¶ Positive and negative reinforcement  

¶ Mastery learning 

¶ Task analysis  

Thorndike (1913) 

Watson (1913)  

Guthrie (1952) 

Skinner (1968) 

¶ Meta-cognitive load is 

promoted by small 

sequential steps and 

progression 

¶ Task analysis depends on 

the knowledge delivered to 

range from simple to 

complex 

Origin early 1920s; 

prominent 1950s-70s; 

originators of 

constructivist ideas and 

principles 

Social learning theories ¶ Cognition develops in social contexts 

¶ Zone of proximal development (ZPD) 

¶ Scaffolding 

¶ Reciprocal teaching 

¶ Modelling (observational learning) 

Dewey (1902) 

Bruner (1961)  

Bandura (1970) 

Vygotsky (1978) 

¶ Learning occurs in a context 

¶ Students are active, social 

and reflective 

¶ Promote learning activities, 

such as working 

collaboratively in a group, 

role play, reading and 

developing stories, and 

evaluating progress 

Origin 1920s; prominent 

1960s onward; 

contributes meta-

cognition, learning 

objectives, information 

processing 

Cognitivism 

 

¶ Behavioural/performance objectives 

¶ Meta-cognition 

¶ Sensory register, short-term (working) 

memory, long-term memory, executive 

system 

¶ Chunking: encoding, retrieval, transfer  

¶ Processing: rehearsing, elaborating, 

organising 

Koffka (1922) 

Wertheimer (1959) 

Bloom (1956) 

Atkinson & Shiffrin 

(1968) 

Gagne (1985) 

Gardner & Hatch (1993) 

Merrill (2002) 

 

¶ Higher-order thinking and 

the belief that learners 

construct their own 

understanding of the topics 

¶ Meta-cognition is a 

ƭŜŀǊƴŜǊΩǎ ŀōƛƭƛǘȅ ǘƻ ōŜ ŀǿŀǊŜ 

of their cognitive 

capabilities and use these 

capabilities to learn 



 

Timeline Approach Paradigm Main Contributors Relevance to study 

Earlier origins, but 

influential from 1980s 

onward; contributes 

knowledge construction, 

learner-centeredness, 

social networking, 

collaborative learning 

Constructivism ¶ Knowledge/learning/meaning is 

constructed 

¶ Socially negotiated meanings  

¶ Learning by doing 

¶ Learner-centeredness 

¶ Situated learning, experiential learning, 

problem-based learning, anchored 

instruction 

¶ Collaborative learning 

¶ Articulation, reflection, exploration  

¶ Learning environments, virtual classroom, 

virtual worlds, micro worlds 

Bransford & Stein 

(1993) 

Savery & Duffy (1995) 

Jonassen (2005) 

Kolb (2014) 

 

¶ Learning (understanding, 

knowledge, change) is 

constructed by the learner 

during the course of the 

learning process 

¶ Communities of 

practitioners are 

continually engaged in 

ΨǿƻǊƭŘƳŀƪƛƴƎΩΣ ŀƴŘ ǘƘƛǎ 

contributes to knowledge 

being co-constructed in a 

social context. 
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2.9  Instructional design movements 

Instructional designers and academics are searching for ways to create their courses quickly 

and effectively. Designers and course developers want the learning to be engaging and 

interactive, and require accelerated approaches that are not complex or costly in terms of 

finances or human resources (Plaster, 2013). Traditional instructional design models often 

require large-scale and complex production teams and a high level of resource commitment 

to complete course designs (Dick & Carey, 2006). During the first decade of the twenty-first 

century, these broad movements can be identified within the field of instructional design 

(Willis, 2009b), namely: 

¶ Traditional ID scholarship is based on positivist epistemologies and strongly 

prescribes the design process. The most popular example of this movement is the 

Dick and Cary model of ID (Dick & Carey, 2006). The generic ID model called the 

ADDIE model can also be grouped within the traditional instructional design genre. 

¶ Design-based research (DBR) movement is an effort to integrate design and 

research in ways that advance our basic theoretical knowledge and at the same time 

create higher quality learning and teaching experiences. Examples would be Rapid 

ISD model and SAM, which are characterised by instructional approaches that 

develop problem-solving skills and critical and creative thinking skills.  

¶ Human-centred design is approaches that intersect with learner-centred approaches 

to instructional design. It does not prescribe the design process but rather the 

implementation of learning events, such as scenario-based design, participatory 

design and global and intercultural design. 
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¶ Constructivist-ID models (C-ID) are based on interpretive epistemologies and 

constructivist theories of teaching and learning, such as SAMR and emergent 

learning.  The focus is the context of the design and usability. C-ID models have been 

around for less than 20 years and are not widely used, nor have they had time to 

mature through several generations of use and revision cycles (Willis, 2009b). For 

many educational researchers this is seen as a weakness (Bean, 2014). 

eLearning, online collaboration and knowledge construction 

A soundly constructed eLearning environment may contribute to individuals who are 

competent, creative problem-solvers who are fully functioning within their work and home 

ƭƛŦŜ ƛƴ ǘƻŘŀȅΩǎ ƘƛƎƘ ŘŜƳŀƴŘ ǎƻŎƛŜǘȅΦ Knowledge construction lies at the heart of the 

eLearning framework and that is the essence and focus of the design όDŃǊƭŀǒǳ Ŝǘ ŀƭΦΣ нллрΤ 

Palmer & Holt, 2014). 

Design of interaction 

The internet has fundamentally altered the practice of computer-based educational 

practices (O'Donnel et al., 2013; Palmer & Holt, 2012; Pitman, 2013). Horton (2006) remarks 

that instructional design contributes theories about how human beings learn, strategies for 

applying these theories and methodologies to carry out the strategies.  A longitudinal 

research study was conducted over the period 2004ς2011 and included nearly 6,800 

ǊŜǎǇƻƴǎŜǎ ŜȄǇƭƻǊƛƴƎ ǎǘǳŘŜƴǘǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ the importance of and their satisfaction with 

elements of their online learning environment. The finding of this study illustrate that 

implementing a new technology alone is not enough to improve student satisfaction rates.  
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The introduction of a new LMS made no significant difference to student satisfaction, the 

mean ratings of the 2011 to 2012 ratings only 0.21% for students and 0.26% for staff 

(Palmer & Holt, 2012, p. 264).   

Collaboration and authentic learning experiences 

/ƻƭƭŀōƻǊŀǘƛƻƴ ŀƴŘ ŀǳǘƘŜƴǘƛŎ ƭŜŀǊƴƛƴƎ ŜȄǇŜǊƛŜƴŎŜǎ Ƴŀȅ ƛƳǇǊƻǾŜ ǎǘǳŘŜƴǘǎΩ ǎƻŎƛŀƭ ǇǊŜǎŜƴŎŜ, 

accounting for 26% of variance within of student satisfaction within eLearning courses 

(Strong et al., 2012).   It can be derived that collaboration and authentic learning 

experiences have a higher correlation to student satisfaction than changing the technology.  

Therefore, as relevant to this study, the design of interaction and social presence within 

eLearning courses is imperative to student satisfaction and improved learning experiences 

(Kehrwald, 2008; Palmer & Holt, 2014).   

2.10 Traditional instructional design models  

Following is a brief overview of the main instructional design models that currently 

dominate the field of eLearning. Also highlighted is how this research may build on the 

existing work to develop a framework to explain necessary learning design elements to 

facilitate social networking in online educational systems. 

2.10.1 The ADDIE model 

The ADDIE model, referring to analysis, design, development, implementation and 

evaluation, is one of the classic instructional design models. Strongly critiqued for being too 

rigid and linear, it remains one of the popular models amongst instructional designers due 

to its ease and simplicity of use (Arshavskiy, 2013), as shown in Figure 2.2. 
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Figure 2.2: The ADDIE model (Arshavskiy, 2013) 

¶ The analysis phase clarifies problems, define goals and objectives, and collects 

necessary data. The student or target audience, technical requirements and learning 

environment are also explored during this stage. 

¶ During the design phase objectives are written and the structure and sequence of 

the course is defined. A project management plan is also created during this phase, 

stipulating deadlines, milestones, implementation details, budgeting and risk factors. 

¶ The development phase brings the design to life by using text, storyboards, graphics 

and multimedia, and by assembling all these elements into a compelling course 

design. 

¶ In the implementation phase, the course is delivered to the audience. 

¶ The evaluation phase measures the effectiveness of the course by assessing learning 

retention, student satisfaction and overall project goals. Although this is often 

defined as the final stage of the ADDIE model, evaluation needs to occur at all the 

phases of the design process (Arshavskiy, 2013). 

Analysis 

Implementation Design 

Development 

Evaluation 
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Currently, the use of this model remains very content-based, and preference is given to the 

presentation of information, text and multimedia design. Not sufficient attention is given to 

learner pathways and design of social interaction during the design and development 

phases of the ADDIE model (Dobre, 2012). This study attempts to address the gap by 

investigating how the use of certain learning design elements may enhance the design of 

social interaction. 

2.10.2 Dick and Carey Systems Approach model (2006) 

The Dick and Carey Systems Approach model (2006) focuses on selecting and organising the 

appropriate learning content for each learning ƳƻŘǳƭŜΣ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ǘƘŜ ƭŜŀǊƴŜǊΩǎ 

needs, skill and context are incorporated into the course design (Dick & Carey, 2006). This 

approach is based on Robert GagneΩǎ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ƭŜŀǊƴƛƴƎ ŀƴŘ ǘƘŜƻǊƛŜǎ ƻŦ ƛƴǎǘǊǳŎǘƛƻƴ 

(Gagne, 1985). This model is widely implemented by curriculum developers in higher 

education (Arshavskiy, 2013). 

The Dick and Carey Systems Approach is composed of ten steps, which include nine basic 

steps and an evaluation of the effectiveness of the instruction as illustrated by Figure 2.3.  

 

Figure 2.3: Dick and Carey Systems Approach model (Dick & Carey, 2006) 
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Steps 1-3 are dedicated to conducting the needs assessment and instructional analyses, and 

analysing the learners to identify instructional goals. 

Step 4 is dedicated to writing the performance objectives specifying the skills, conditions 

and criteria for learning. 

Steps 5-6 involve the development of the assessment instruments and instructional 

strategies for presenting the information, testing and learning activities. 

Step 7 aims to develop and produce the instruction.  

Step 8 involves collecting data for conducting a formative evaluation. 

Step 9 requires the revision of the lesson using the data collected from the formative 

evaluation, analysis, objectives, assessment instruments and instructional strategies and 

content. 

Step 10 involves conducting a summative evaluation to measure the success of the 

instruction. 

The Dick and Carey model is based on the conventional core elements of the ADDIE model. 

However, the steps described are more comprehensive and detailed. Critics expressed that 

the step-by-step prescription is too extensive and increases costs because it takes too long 

to apply.  The output of this systems-oriented model is often an entire course curriculum. To 

create this large and complex product, a team and a high-level resource commitment are 

required. The team will also need to include an instructional design expert able to perform 

extensive front-end analysis and formative evaluation (Gustafson & Branch, 2002). 
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2.11 Design-based research (DBR) movement 

2.11.1 Rapid ISD model 

The accelerated learning rapid instructional design (Rapid ISD) model created by David 

Meier is ideal for those who work with tight deadlines, limited budget and constantly 

changing content (Meier, 2000). Meier (2000) believes that traditional instructional design 

models are too time-consuming and controlling. He also states that these models are 

presentation-based rather than activity-based.  

There are four phases in the Rapid ISD model, namely: 

¶ Preparation: Arouse interest and motivate learners by stating goals and removing 

learnersΩ barriers. 

¶ Presentation: Encounter new knowledge and skills by appealing to all learning styles 

and incorporating interactive presentations and discovery into the learning 

experiences. 

¶ Practice: Integrate new knowledge and skills by incorporating games, hands-on 

activities and skill-building exercises as well as providing substantial corrective 

feedback to the learner. 

¶ Performance: Allow time to apply the new knowledge and skills and reward the use 

of these skills. 

According to Rapid ISD, people learn more from application with feedback than from 

presentations. It replaces media-heavy dissemination-based non-interactive courses with 
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activity-based courses. However the model does not incorporate the analysis and evaluation 

phases which are crucial in the development of an eLearning course (Arshavskiy, 2013). 

2.11.2 Successive Approximation Model (SAM) 

SAM is an agile instructional design model created by Michael Allen (2003), a recognised 

pioneer and leader in the design of interactive multimedia tools and applications. The model 

emphasises collaboration, efficiency and repetition. To create the best possible outcome 

instructional designers should focus on producing usable and reusable products as quickly as 

possible. The goal is to take smaller, more flexible steps within a larger framework to 

achieve high quality in training and learning, as opposed to following a rigid step-by-step 

process. The model enables instructional designers to move quickly through the initial 

phases of course design via a rapid prototyping, and considers collaboration and early 

evaluation as critical to the successful completion of the project. SAM expects that mistakes 

will be made, and that stakeholders will change their minds throughout the project 

(Arshavskiy, 2013).  The SAM2 model is divided into two phases: 

¶ Preparation phase, where instructional designers gather background information 

and brainstorm ideas about the project together with stakeholders and the entire 

team.  

¶ Iterative design phase, where the instructional designers and teams rotate through 

design, prototype and review, making decisions and refining the prototype.  

The iterative development phase begins with the design proof and produces three 

deliverables, known as the alpha, beta and gold releases, including checklists and reviews of 

the various releases. SAM has been critiqued for its fast-paced iterative process that does 

not rigorously consider all the elements of the analysis phase in the development of the 
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product. ¢ƘŜǊŜ ƛǎ ŀƭǎƻ ŀ ŘŀƴƎŜǊ ƛƴ ŎƻƴŦƻǊƳƛƴƎ ǘƻ ŜǾŜǊȅƻƴŜΩǎ ǎǳƎƎŜǎǘƛƻƴǎ ŀƴŘ ŎƘŀƴƎŜǎ 

(Plaster, 2013). 
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2.12 Human-centred design 

There are a myriad of HCI user-centred design techniques.  The techniques discussed below 

are briefly highlighted as they intersect with human-centred instructional design approaches 

within eLearning environments.  

2.12.1 Scenario-based learning design 

Scenario-based learning design incorporates a group of techniques that include narrative 

descriptions of envisioned episodes (user-interaction scenarios) in such a way as to enable 

user experiences (Errington, 2003; Rosson & Carroll, 2009). A scenario consists of a setting 

or situation where one or more actors with personal motives, motivations, knowledge, 

capabilities and tools interact with each other. The narrative or story describes a sequence 

of events that usually lead to an outcome. Within scenario-based design, the narrative is 

written to evoke an image of real people doing real things, and thereby enables the readers 

to empathise with the people in the situation. This leads to questions about motivations, 

intentions, reactions and satisfactions (Rosson & Carroll, 2009).  This may then increase the 

usability as well as the usefulness of the system (Yin-Leng, Dion Hoe-Lian, Ee-Peng, Zehua, & 

et al., 2005). The narrative or story also allows designers to reflect on their own ideas.  The 

ŎƘŀƭƭŜƴƎŜ ƛǎ ǘƻ ΨŘŜǎƛƎƴ ǎƻŦǘǿŀǊŜ ǘƘŀǘ ǿƻǊƪǎ ŦƻǊ ǇŜƻǇƭŜ ƛƴ ŀ ŎƻƴǘŜȄǘΩ ό.ŀǊŘǊŀƳΣ нлллΣ ǇΦ нотύΣ 

and not merely in the traditional sense of reliability and efficiency. Scenarios are work-

orientated design objects and may address representational bias in human cognition, 

namely that people overestimate the relevance of things that are familiar to them. 

However, scenario-based design does present certain pitfalls. The very characteristics that 

make a story realistic may also lead designers to adopt too narrow a view of the context and 
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situation. 

Scenario-based design can also be used to support collaborative activities, as demonstrated 

by the study of a nation-wide hospital information system in Denmark (Bardram, 2000). The 

findings of the study in Denmark showed that collaborative scenarios were important 

thinking tools for grounding the creative envisioning of how collaborative work could be 

organised. This in turn has important implications for designing collaborative learning 

activities such as wikis (Su & Beaumont, 2010) and group assignments (Oreilly et al., 2010) 

within the eLearning environment. Collaborative scenarios are also a fundamental tool in 

the participatory design sessions with users (Bardram, 2000).  

2.12.2 Participatory design 

Participatory design is aimed at bringing usersΩ knowledge and perspectives directly into 

computer design and specifications. Some participatory design techniques include 

storytelling and story collecting, workshops, photography, drama, videos and photos, games 

for analysis and design, and co-creation of descriptive and functional prototypes (Bannon & 

Ehn, 2013). Participatory design of collaborative spaces requires a certain way of thinking, 

and new kinds of methods and openness to bring new voices into a conversation. The 

technology available and participatory design methods enable course developers to re-

imagine courseware by listening to their students. Instructors and IDs obtain better insight 

into how students interpret their online education.  An explorative study involving a sample 

of teachers and students in the Netherlands (Könings et al., 2010) attempted to develop an 

approach based on the principles of participatory design for student participation in 

instructional design. Findings from the study indicated that the barriers to the inclusion of 
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students in the instructional design process are not insurmountable, and there are 

compelling reasons for implementing participatory design in education.  

Co-national friendships give students an opportunity to enhance their understanding of the 

new culture through discussions, social interaction, and intellectual exchange with other 

students who are experiencing the same emotions (Barnes, 2012). Forming social networks 

and relationships is important to the successful implementation of participatory design 

(McFaul, 2016).  We need to ask the question as to how classroom collaboration, 

participatory design and multi-disciplinary research may encourage critical thinking, 

creativity and innovation to find more sustainable solutions for these problems (C. Moore & 

Signor, 2014). This question is also kept in mind when conducting the research study. 

2.12.3 Global and intercultural design 

Globalisation, referring to the process of worldwide production and consumption affects 

computer-mediated communication, which in turn affects user interface (UI) design. 

International issues such as geographic, political, linguistic and typographic issues hold their 

own special considerations and challenges for the user interface (Lauwers, 2010).  

Intercultural issues relate to the religious, historical, linguistic, aesthetic, gender and other 

more humanistic issues, sometimes crossing national boundaries. Examples are calendars 

that acknowledge religious time cycles, terminology reflecting popular culture, and web 

search criteria reflecting cultural preferences (Marcus, 2015).  Website visitors stay twice as 

long at local language sites, and customers are three times more likely to buy if the site is in 

their own language. Users therefore do respond positively to environments that they are 

familiar with and that bear resemblance to their local conditions.  
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While most eLearning environments have been designed around user needs identified in the 

1990s, a new cohort of students is currently studying at higher education institutions.  These 

digital students are young adults that grew up with technology integrated into their 

everyday lives and they are comfortable with technologies.  

Current students expect technology to support the way that they learn, which is task-

oriented and experiential. The main characteristic of these students is that they prefer to 

receive information quickly and use multiple/multi-modal communication channels to 

access information and to e-communicate with peers and academics (Limniou & Smith, 

2010). In strong contrast, students from developing countries may have had limited 

exposure to digital technologies. Language, technical skills and socio-economic barriers 

present further constraints  (Ho et al., 2009).  

2.13 Constructivist instructional design  

Constructivism declares that knowledge is acquired through collaboration with meaning 

negotiated from multiple perspectives (Almala, 2006). Constructivism maintains that 

educators craft learning experiences into an active, experiential process in which learners 

create new ideas and think through problems (Zeedick, 2010). Advanced technology 

provided valuable tools to design and develop eLearning environments within a 

constructivist approach (Almala, 2006; Jonassen, 2005). 

Constructivism and the eLearning classroom 

When you walk into a traditional lecture theatre, you expect to find long rows of tables and 

chairs, a podium for the lecturer, an overhead projector, and a screen on which the 
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presentation will be viewed. You may also expect to see a whiteboard and markers where 

the lecturer may be writing some additional notes.  

Currently when students arrive, they are sitting down, not only with pens and paper, but 

also with laptops, tablets and smartphones (Jason et al., 2008). Students in the classroom 

may have set up their own backchannel on Twitter, writing comments about the lecture on 

Facebook, and after the lecture reviewing similar content presentations on YouTube (Palmer 

& Holt, 2014). This scenario comments on the social learning revolution that is currently 

underpinning the educational context. 

Co-construction of knowledge 

The constructionist point of view need not lead to relativism and the abandonment of every 

claim of knowledge (Schön, 1987). Each created world makes it possible to discover the 

ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ƻƴŜΩǎ ŀŎǘƛƻƴǎ, make inferences and establish by experimentation whether 

ƻƴŜΩǎ ǿŀȅ ƻŦ ŦǊŀƳƛƴƎ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜΦ All interpretations can be viewed as 

essentially creative and might be provided as possible solutions to a particular event.  

wŀǘƘŜǊ ǘƘŀƴ ŦƛƴŘƛƴƎ ŀ ΨǊŜŀŘȅ-ƳŀŘŜ ǿƻǊƭŘΩ (Goodman, 1978), the practitioner makes and 

remakes versions of the world using words, numerals, pictures, sounds and other symbols.  

Schön (1987, p. 36) invokes the notion that in the constructionist view, our perceptions, 

appreciations and beliefs are rooted in the worlds of our own making that we come to 

accept as reality. Communities of practitioners are continually engaged in what Nelson 

Goodman (1978) Ŏŀƭƭǎ ΨǿƻǊƭŘƳŀƪƛƴƎΩ, and this contributes to knowledge being co-

constructed in a social context. The sense of knowledge constructed in a social context is 

pivotal to this research study as it aligns with constructivist learning design approaches. The 

impacts of technology on learning design elements are also being considered within the 
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scope of this study. 
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2.14 Constructivist instructional design models 

2.14.1 Substitution Augmentation Modification Redefinition (SAMR) model 

Effective learning in any environment requires sound design, management and pedagogy 

(Alessi & Trollip, 2006). The Substitution Augmentation Modification Redefinition (SAMR) 

model developed by Dr Ruben Puentedura (Lubega, Mugisha, & Muyinda, 2014) aims to 

support academics, course developers and instructional designers to integrate learning 

technologies at various stages of complexity. The SAMR model describes four levels of 

technology integration that increase in complexity and effect, from simple substitution to a 

more complex redefinition where technology use can provide opportunities to create that 

would not have been possible without the technology.  As universities embrace online 

learning technologies, the potential exists for authentic learning to be widely used to 

support student learning (Herrington et al., 2010).  

The practical example set out by Table 2.2 highlights the difference between each of the 

stages and what can be achieved when students are provided with authentic opportunities 

within the redefinition stage.  

Table 2.2: Example of SAMR model (Lubega et al., 2014) 

Substitution Augmentation Modification Redefinition 

Students use a word 
processor for their 
writing. Students can 
now easily edit and 
format their writing.  
 
Published work is now 
printed rather than 
handwritten. Students 
can save various drafts 
of their work. 

Students improve their 
writing through the 
tools within the word 
processing program, 
e.g. spelling check, 
grammar check, 
thesaurus, word count.  
 
Images and graphics 
are easily embedded 
within the document. 

Shifts the focus of 
some of the writing 
task to be 
collaborative.  
 
Students use an online 
collaborative space 
(virtual classrooms ς 
wiki) to write in small 
groups, conduct peer 
editing and feedback, 

Collaborate with other 
classes locally or 
globally on a common 
issue or problem, using 
web conferencing.  
 
Students research and 
share their findings 
within a virtual 
classroom, in order to 
find a common 

https://staff.learningplace.eq.edu.au/help/VirtualClassrooms/Pages/Default.aspx
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 and comment on final 
products.  

solution.  

 

Educational researchers Martin, Nightingale and Yegros-Yegros (2012) observed that new 

research fields in the social and natural sciences often originate at the intersection of 

established disciplines when researchers from neighbouring disciplines realise they share a 

common interest (Clark & Mayer, 2008). Shared conceptual, methodological and analytical 

frameworks may develop over time (Boyle & Ravenscroft, 2012). Various disciplines 

explored, from different perspectives, how people (users) appropriated computers, 

interpreted them, and socially and emotionally experienced their relationships with 

technology. This has generated the movement towards more comprehensive ID models. 

Understanding the new forms of human interaction with computer technologies will involve 

asking questions about the qualitative process, potential and change, rather than the 

quantifiable attributes and capabilities alone (Sellen et al., 2009).  A generally accepted way 

to further personalise the web experience is the use of portals, online communities, wikis, 

blogs and intranet systems (Oreilly et al., 2010). Not only do these channels provide 

navigation through which users can find resources, but they also bring about a shared 

cultural space (Ashman et al., 2008) such as a knowledge-sharing space defined by social 

learning presence and social interaction.  

2.14.2 eLearning ecologies 

Emergent models of eLearning offer important considerations to this study, as it shows the 

importance of meta-cognition, collaborative learning, active knowledge-making and the 

impact of recursive feedback (Cope & Kalantzis, 2013).  

 



 

51 



 

52 

 

Educational researchers Bill Cope and Mary Kalantzis (2013) from the University of Illinois 

proposed the following seven affordances for eLearning ecologies: 

¶ Ubiquitous learning: refers to anywhere, anytime learning;  

¶ Multimodal meaning: multimedia modalities as portrayed by text, image and sound; 

¶ Active knowledge-making: students are encouraged to construct their own meaning 

from the learning taking place (knowledge-sharing space and knowledge 

construction); 

¶ Recursive feedback: feedback on the learning progress (formative assessment); 

¶ Collaborative intelligence: knowledge constructed by group and team processes and 

general society understandings (social learning presence and social interaction); 

¶ Meta-cognition: reflecting on learning processes and constructs (meta-cognitive 

load);  

¶ Differentiated learning: individualised and personalised learning processes (Cope & 

Kalantzis, 2013). Figure 2.4 illustrates the seven affordances and how they interact 

with each other. 
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Figure 2.4: Seven affordances for eLearning ecologies (Cope & Kalantzis, 2013) 

When considering the eLearning ecologies model against the more traditional instructional 

design models such as ADDIE and SAM, it is clear that the focus of design is changing from a 

product to process orientation.  Whilst instructional design models achieved the purpose of 

outputting static design such as paper- and/or CD Rom or webbased learning materials, 

different learning design elements also need to be considered when the environment is 

organic and chaotic, such as the case with social networked learning spaces.  

2.15 Objective-rational vs constructivist-interpretivist instructional design  

Constructivist instructional design models are based on interpretivism and hermeneutics 

(Danner, 1995) and assume that students are best served by helping them understand how 

to learn as opposed to finding the right set of answers. The models typically emphasise 

helping students construct their own understanding of a topic through experience in context 

(e.g. problem-based learning, authentic assessment).   Objective-rational models such as the 

ADDIE model are underpinned by a positive approach and step-by-step instruction relying 

on direct instruction, while constructivist models are interpretive and rely on experiential 

learning, as shown in Table 2.3. 

Table 2.3: The choices made by developers of objective-rational and C-ID models 

Family of ID models Epistemology Learning/Instructional  

Objective-rational (e.g. Dick 

and Carey, ADDIE) 

Positivism, 

postpositivism 

Behaviourism, information processing 

theory, cognitive science, instructionism, 

direct instruction 

Constructivist instructional 

design models (e.g. SAMR, 

Interpretivism, 

hermeneutics 

Constructivism, social constructivism, 

Deweyian progressive education 
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eLearning ecologies) theories, experiential learning 

 

Objective-rational instructional design models tend to focus on sequential, objective 

knowledge while constructivist-interpretivist models are recursive, linear and sometimes 

chaotic, as further explained in Table 2.4. 

Table 2.4: Summary of comparison between objective-rational and constructivist-

interpretivist instructional design (C-ID) models (Willis, 2009b, pp. 22-23) 

Objective-rational  Constructivist-interpretivist  

The design process is sequential, objective and 

focused on experts who have special 

knowledge. 

The design process is recursive, nonlinear and 

sometimes chaotic. The focus is the context of the 

design and usability. Plan for recursive evaluation by 

users and experts. 

Includes a precise plan of action with clear, 

behavioural objectives that are essential. 

Proceed through design process in a systematic, 

orderly and planned manner. 

Planning is organic, developmental, reflective and 

collaborative. Includes the notion of participatory 

design as a collaborative team effort by all users. 

Precise behavioural objectives are essential, 

and considerable investment in instructional 

objectives and objective assessment 

instruments. 

Objectives do not guide the development, rather 

objectives emerge during the process of 

collaborative development. 

Careful sequencing by breaking complex tasks 

into subcomponents, and paying attention to 

subskills as well as the events of instruction. 

Instruction emphasises learning in meaningful 

contexts, and favours strategies such as anchored 

instruction, situated cognition, cognitive 

apprenticeships and flexibility hypertext.  

Emphasis on delivery of facts, enhancement of 

skills, favours drill-and-practice and direct 

instruction methods. Invest most in summative 

assessment methods as a way of judging 

competence. 

Favours instructional approaches that develop 

problem-solving skills and critical and creative 

thinking skills. Invest most in formative assessment 

methods as a way of learning. 
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The model emphasises the collection of 

objective data such as entry behaviours, 

concept analysis, pre-tests, post-tests. 

The model includes types of assessment such as 

portfolios, ethnographic studies, observations, focus 

groups, peer reviews and peer assessments. 

Positivist and post-positivist epistemologies generally assume that scientific research can 

discover universal laws and rules of human behaviour that can then be generalised to new 

settings (Aspin, 1995). There are quite a number of instructional design theories, techniques 

and models, and instructional designers often develop their own style by making eclectic 

use of a number of different approaches (Bean, 2014).  

A radical version of constructivism built on the teachings of Piaget was offered by Von 

Glaserfeld (1995). Radical constructivism proposes that cognition serveǎ ǘƘŜ ǎǳōƧŜŎǘΩǎ 

organisation of the experiential world, and not the discovery of an objective ontological 

reality. The notion of truth is therefore replaced with the notion of viability within the 

ǎǳōƧŜŎǘΩǎ ŜȄǇŜǊƛŜƴǘƛŀƭ ǾƛŜǿ, important for knowledge-making and knowledge construction 

within a collaborative setting as each person contributes from their understanding to form a 

cohesive whole.  

2.16 Selection of the learning design elements for this study 

Traditional instructional design prescribes the design process, but does not necessarily 

provide a framework for the social learning interaction within the knowledge-sharing space. 

Learners ideally need to experience a sense of belongingness through sharing personal 

characteristics as this promotes social learning presence (Shea, Pickett, & Pelz, 2004). 

Learners furthermore require access to shared knowledge-building tools that support 

conversation and collaboration amongst the group. Collaborative tools enable communities 

of learners to co-construct meanings for problem-based inquiries (Jonassen, 1999). Bradley 
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(2010) cautions that the presence of communication technology tools alone does not assure 

that the construction of new knowledge would take place.  

The learning content, learning task or learning environment needs to attribute to demands 

on meta-cognitive and self-regulation processes such as planning, monitoring or regulating 

(Schwonke, 2015). Constructivist learning environments allow for learnersΩ social and meta-

cognitive skill development and are designed for flexible, creative solutions to situations to 

promote the construction of knowledge. Constructivist educational processes such as 

knowledge sharing, meta-cognitive load and knowledge construction are integral to 

constructivist instructional design. However, instructional designers and course developers 

do not have a shared meaning on the implementation of these processes in higher 

education academic practice (Kehrwald, 2008; Rennie & Morrison, 2013).  

Instructional designers and course developers often follow the objective-rational ID models 

such as Dick and Carey and ADDIE, which assume that the ID process is one of applying 

known laws and rules to new learning contexts (Willis, 2009a). These models select a set of 

methods developed within the theories of learning derived from behaviourism and cognitive 

science. The objective-rational ID models worked well during the late 1980s and 1990s when 

most of the learning content was presented in a static and sequential way, such as paper-

based distance education materials or CD-ROM self-paced programs (Arshavskiy, 2013). 

Universities could afford to allocate sufficient financial and human resources to spend 

months on developing comprehensive distance programs, often based on the Dick and 

Carey model (Clark & Mayer, 2008). During the late 1990s and early 2000s, learning 

management systems became more accessible and user-friendly, and academic staff were 

expected to design materials that previously would have been constructed by teams of 
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instructional designers, graphic artists, language editors and multimedia designers (Majeski 

et al., 2015).  

The introduction of social media tools (e.g. discussion boards, wikis, blogs and e-journals) 

added another layer of design complexity that did not sit well with traditional linear 

instructional design models (Singh & Hardaker, 2014). Agile models that include 

collaboration, efficiency and repetition and focus on producing usable and reusable 

products such as SAM became more popular during the early 2000s (Allen, 2003).  

The constructivist-interpretivist favours instructional approaches that develop problem-

solving skills and critical and creative thinking skills, and are derived from constructivist 

viewpoints (Barnes, 2012). New human-centred techniques that are organic by nature, such 

as storytelling, games and co-creation, were included in eLearning design (Könings et al., 

2010). Emergent models for eLearning such as eLearning ecologies (Cope & Kalantzis, 2013) 

refer to the educational processes, such as active knowledge-making and meta-cognition, 

rather than the educational products developed for static learning materials.  

With the introduction of social media tools such as wikis and blogs, and social learning 

presence and social learning interaction are imperative for social networking environments 

(Williams et al., 2011). This study therefore investigates the learning design elements 

associated with concepts such as social learning presence, learning interaction, meta-

cognitive load and knowledge-sharing space as applied within eLearning for the purpose of 

creating an environment conducive to social networking as premise for effective knowledge 

construction.  
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Selection criteria 

The constructivist instructional design models served as a frame of reference for the 

learning design elements that were selected, namely:  

(i) Substantial empirical evidence to show a significant difference or impact on student 

engagement, student motivation and learner attrition and retention;  

(ii) A strong empirical correlation between the identified learning design elements and 

social learning interaction and social networking; and  

(iii) Recognised by multiple researchers as learning design elements within social 

constructivism contributing to social networking and co-construction of 

knowledge. 

The following five learning design elements were selected for the purpose of this research 

study as complying with the selection criteria and next discussed, namely: 

(i) Social learning presence; 

(ii) Social learning interaction; 

(iii) Knowledge-sharing space; 

(iv) Meta-cognitive load; 

(v) Knowledge co-construction. 
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2.16.1 Learning design element 1: Social learning presence 

Social learning presence fosters that important sense of belonging to the group. Educators 

may reinforce the sense of belonging and self-esteem by ensuring the engagement of 

learners in the community (Wenger, McDermott, & Snyder, 2002). Facilitation of online 

tasks encourages social learning presence within academic online practice (Kolb, 2014).  

The social environment affects motivation, attitudes, teaching and learning. Using 

collaborative learning software applications such as Blackboard Connect, synchronous 

discussions which allow respondents to hear and see each other in real time can be 

coordinated amongst respondents around the world (J. Bradley, 2010). Emerging 

technologies such as audio capabilities and rich visual cues allow respondents to 

communicate with each other (Cope & Kalantzis, 2013). This communication can take place 

through web cam, microphone, text, drawings, telephone or file upload. It enables 

personalised blogs, wikis, websites and podcasts, and thus a more meaningful human 

presence can be established (J. Bradley, 2010). Jonassen (1999) was a major contributor to 

the field of designing constructivist environments, and commented on the importance of 

online interactions that required purposeful design. 

In summary, students that are currently entering the higher education system are expecting 

social interaction from their online learning environments (Tucker & Gentry, 2009; Wise et 

al., 2009). Students often use interactive technologies that enable social interaction; 

responsive and interactive online instruction; appropriate feedback and assessment 

mechanisms; and engaging, sensory stimulating and diverse personalised learning 

environments.  
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Table 2.5: Definition of social learning presence defines the learning design element Ψǎocial 

learning presenceΩ and explains what this learning design element is enabling using current 

available technical infrastructure. 

Table 2.5: Definition of social learning presence 

SOCIAL LEARNING PRESENCE Main contributors 

Definition 

¢ƘŜ ǘŜǊƳ ΨǎƻŎƛŀƭ ƭŜŀǊƴƛƴƎ ǇǊŜǎŜƴŎŜΩ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǊƻōǳǎǘƴŜǎǎ ƻŦ ǘƘe 
learning design to support learners to project themselves socially and 
affectively into a learning community. 

Rationale 

When designing a web-based learning environment, it becomes 
crucial to create a space where learners can acquire meaningful deep 
learning experiences as a result of ongoing social interactions and 
collaborative networks. 

 

 

T. Anderson (2004) 

Jonassen (2005) 

J. Bradley (2010) 

Cope & Kalantzis (2013) 

Kolb (2014) 

 

 

 

2.16.2 Learning design element 2: Social learning interaction 

Social learning presence relies heavily on how the social learning interaction within a course 

is structured and facilitated by the inclusion of social media and online communication 

technologies. The emergence of disruptive technologies such as mobile learning and Web 

2.0 technologies (Cochrane, 2008) also facilitates the move from cognitive pedagogies to 

social constructivist pedagogies. Engaging the student as an active respondent in education 

provides a richer environment conducive to student-centred learning (Zeedick, 2010).  

Educational researcher Gilly Salmon (2000, pp. 25-26) developed a five-step model which 

outlines the steps required to effectively foster online student engagement through the use 

of discussion boards.  The five steps are: (i) access and motivation of student participation; 

(ii) online socialisation where students are encouraged to find their online identity; (iii) 

information exchange where students are supported to cooperate and share; (iv) knowledge 
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construction where communication is dependent on common understandings; and (v) 

development where students reflect on learning goals and the learning process. This model 

ǿŀǎ ŦǳǊǘƘŜǊ ŜƴƘŀƴŎŜŘ ōȅ ǘƘŜ ƛƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ΨŜ-ŀŎǘƛǾƛǘƛŜǎΩ (Salmon, 2002) that provide 

resources and ideas for various online activities for moderators to perform during each of 

the stages. {ŀƭƳƻƴΩǎ Ŝ-moderation model has been widely adopted by higher education 

institutions across the world (Chew et al., 2008).  

However, eLearning courses have evolved from only a discussion-forum led activity base, 

and many courses now also include blogs, wikis and twitter hashtags as additional forms of 

online communication (Lubega et al., 2014). {ŀƭƳƻƴΩǎ ŦƛǾŜ ǎǘŜǇǎ ƻŦ Ŝ-moderating are very 

sequential and hierarchical, and may be disputed in the current flow of immediacy possible 

within social media. Such a strong hierarchical structure may not be valid to introduce 

online socialisation and knowledge construction (Majeski et al., 2015). 

An important pitfall with constructivism is that too much onus may rest upon the learner to 

integrate the content (Wheelahan, 2009). With the rise of the world wide web, certain 

knowledge and information that is already in the public domain may not necessarily need to 

be constructed again by the learner, but merely assimilated, adopted, critiqued or 

evaluated. The online collaboration framework, an adaptation of Garrison, Anderson and 

!ǊŎƘŜǊΩǎ (2000) community of inquiry model, is used to examine international online 

collaborative experiences aimed at assisting the learner to assimilate learning content.  
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This online collaboration framework is of importance to this research study as it starts to 

capture some of the social constructivist learning design elements required in a teaching 

and learning framework, such as (i) developing and maintaining teacher presence; (ii) 

fostering social presence; (iii) scaffolding learning; (iv) exploring cognitive presence; (v) 

participating in critical discourse; and (vi) creating knowledge in action.  

Much attention has also been given to the creation of online learning communities 

(including asynchronous learning such as online discussion forums, wikis and blogs) that 

encourage students to assume responsibility towards their own learning, as well as 

constructive solutions to real-life problems (Jones, 2007). Table 2.6: Definition of social 

learning interaction defines the learning design element Ψǎocial learning interactionΩ and 

explains the learning design element to incorporate opportunities for students to 

collaborate in face-to-face, blended and fully online environments. 

Table 2.6: Definition of social learning interaction 

SOCIAL LEARNING INTERACTION Main contributors 

Definition 

ΨSocial learning ƛƴǘŜǊŀŎǘƛƻƴΩ ǊŜŦŜǊǎ ǘƻ Ƙƻǿ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ǘƘŜ ƻƴƭƛƴŜ 
learning interaction supports and contributes to the creation of a social 
learning system. 

Rationale 

Students are encouraged to assume responsibility towards their own 
learning, effective collaboration and meaningful engagement, as well 
as constructive solutions to real-life problems. 

 

Garrison et al. (2000) 

Salmon (2002) 

(T. Anderson, 2004) 

Jones (2007) 

Cochrane (2008) 

Cope & Kalantzis (2013) 
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2.16.3 Learning design element 3: Knowledge-sharing space 

LƴǘŜƎǊŀƭ ǘƻ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛǾƛǎǘ ǇǊƻŎŜǎǎ ƛǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǎǘǳŘŜƴǘǎΩ ŎǊƛǘƛŎŀƭ ǘƘƛƴƪƛƴƎ ǎƪƛƭƭǎΣ 

problem solving and team skills, experiential learning and interdisciplinary knowledge (J. 

Bradley, 2010). Professional discipline knowledge requires the development of generic skills 

to enable application in context, which is strengthened by social learning interaction. This 

type of interaction allows students to demonstrate competence within a peer-to-peer or 

collaborative setting that would also ultimately represent the workplace environment 

(Rennie & Morrison, 2013). 

Constructivist environments focus on the organic learning process and can therefore not be 

designed in a static, linear fashion (Cope & Kalantzis, 2013). Rather, a space needs to be 

created for learners where they can engage in reflective practice (Ashman et al., 2012). It is 

also debatable exactly how much new knowledge is required to be constructed by learners, 

and every delivery of a course requires ongoing discussion of relevant assessments aligned 

with the learning outcomes specified. Moore (1989) identified three types of interaction 

which must be present for effective learning interaction: 

¶ Learner-instructor interaction: motivation, feedback, and dialog between the 

teacher and student. 

¶ Learner-content interaction: the method by which students obtain intellectual 

information from the material. 

¶ Learner-learner interaction: the exchange of information, ideas and dialog that 

occurs between students. 



 

64 

 

In the context of eLearning, learner-technology-learner interactions that include the 

exchanges and interactions facilitated by the various technologies are becoming important 

learning design elements (L. Anderson & Krathwohl, 2001). For example, if students struggle 

to use the keyboard or do not have an adequate level of computer literacy and cannot easily 

navigate the eLearning environment, they may be frustrated by the interactions within the 

online environment, regardless of the quality of those interactions (Almala, 2006).  

Constructivist educators make learning an active process in which learners create new ideas 

and connections through the reconstruction of experiences (Von Glaserfeld, 1993). 

Reigeluth (2009) recommends that transforming the educational system, and therefore also 

instructional systems, to a customised, learning-focused system can provide a solution for 

meeting the new educational needs. Table 2.7: Definition of knowledge-sharing space 

describes the learning design element required for online or blended delivery of courseware 

to enable students to share knowledge. 

Table 2.7: Definition of knowledge-sharing space 

KNOWLEDGE-SHARING SPACE Main contributors 

Definition 

ΨYƴƻǿƭŜŘƎŜ-ǎƘŀǊƛƴƎ ǎǇŀŎŜΩ ƛǎ ŘŜŦƛƴŜŘ ŀǎ Ƙƻǿ ǘƘŜ 
learning design is maximised to allow for sharing 
and distribution of knowledge in a safe space. 

Rationale 

Constructivism maintains that educators craft 
learning experiences into an active, experiential 
process in which learners create new ideas and 
think through problems. 

 

Moore (1989) 

Jonassen (1999) 

L. Anderson and Krathwohl (2001) 

Reigeluth (2009) 

Ashman et al. (2012) 

Cope & Kalantzis (2013) 

Rennie and Morrison (2013) 
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2.16.4 Learning design element 4: Meta-cognitive load 

Meta-ŎƻƎƴƛǘƛƻƴ ƛǎ ŀ ƭŜŀǊƴŜǊΩǎ ŀōƛƭƛǘȅ ǘƻ ōŜ ŀǿŀǊŜ ƻŦ ǘƘŜƛǊ ŎƻƎƴƛǘƛǾŜ ŎŀǇŀōƛƭƛǘƛŜǎ ŀƴŘ ǳǎŜ ǘƘŜǎŜ 

capabilities to learn (Biggs & Tang, 2011). When learning online, learners should be given 

the opportunity to reflect on what they are learning, collaborate with other learners, and 

check their progress (Kirschner et al., 2006). Students should be encouraged to assume 

responsibility towards their own learning, effective collaboration, meaningful engagement, 

as well as constructive solutions to real-life problems (Almala, 2006).  

In an attempt to compensate for low levels of social interactivity, courseware designers 

incorporated various forms of synchronous (same-time) learning, such as live virtual 

classrooms and chat facilities (Allen, 2003; Ally, 2007; Clark & Mayer, 2008). The hybrid or 

blended courseware design model became prevalent, and students were required to attend 

face-to-face workshops, seminars or experiential learning to supplement their eLearning 

coursework (Clark & Mayer, 2008).  

Difficulty relating contents of different representations reflects either cognitive or self-

regulation problems. Having trouble understanding the didactic function of different (types 

of) external representations probably reflects meta-cognitive knowledge deficits more than 

cognitive deficits (Schwonke, 2015, p. 176). Structuring learning activities in such a fashion 

that meta-cognitive load is managed can help learners gain deeper understanding, acquire 

knowledge and develop skills quicker (Cope & Kalantzis, 2013). An example of a meta-

cognitive tool would be some sort of overview (e.g. a table) of accomplished and open tasks 

(to facilitate monitoring and planning) (Schwonke, 2015). Table 2.8 provides a definition of 

meta-cognitive load.  
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Table 2.8: Definition of meta-cognitive load 

META-COGNITIVE LOAD Main contributors 

Definition 

ΨaŜƎŀ-ŎƻƎƴƛǘƛǾŜ ƭƻŀŘΩ ǊŜŦers to the sequence and progression of the online 
learning experience in support of meta-thinking. 

Rationale 

Meta-ŎƻƎƴƛǘƛƻƴ ƛǎ ŀ ƭŜŀǊƴŜǊΩǎ ŀōƛƭƛǘȅ ǘƻ ōŜ ŀǿŀǊŜ ƻŦ ǘƘŜƛǊ ŎƻƎƴƛǘƛǾŜ 
capabilities and use these capabilities to learn. When learning online, 
learners should be given the opportunity to reflect on what they are 
learning, collaborate with other learners, and check their progress. 

 

J. Biggs (2003) 

Kirschner et al. (2006) 

Clark and Mayer 
(2008) 

Cope & Kalantzis 
(2013) 

Schwonke (2015) 

 

2.16.5 Learning design element 5: Knowledge co-construction  

Jonassen (1999) argues that knowledge construction does not occur in isolation, but is the 

result of teams of people working together to solve a problem, thus the necessity for 

collaborative online tools. Instructional cognitivist paradigms encourage learners to use 

meta-cognitive skills to help in the construction of knowledge (Ally, 2007). Constructivism 

anchors the concept of knowledge in the human being (individually and socially) (Von 

Glaserfeld, 1995), and under its influence cognitivism and instructional design move towards 

a more human-centred view of knowing and knowledge (Ertl, 2010). The essence and 

uniqueness of knowledge is based on four central points, namely that knowledge: 

¶ lives in the human act of knowing; 

¶ is tacit as well as explicit; 

¶ is social as well as individual; 

¶ is dynamic ŀƴŘ Ŏŀƴƴƻǘ ōŜ ǊŜŘǳŎŜŘ ǘƻ ŀƴ ƻōƧŜŎǘΣ ōǳǘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŀ ΨƘǳƳŀƴ ŦŀŎǘƻǊΩ 

(Wenger et al., 2002). 
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Knowledge construction includes the experience of meaning-making as the process by 

which we experience the world and our engagement with it as meaningful (Wenger et al., 

2002). Choice and autonomy are important components of meaning-making (Cope & 

Kalantzis, 2013), and online learning activities and experiences are to be designed in such a 

way that promotes knowledge construction and transference across various authentic 

scenarios ranging in complexity (Kolb, 2014) .  

Table 2.9: Definition of knowledge co-construction illustrates the importance of knowledge 

construction and transference to online learning. 

Table 2.9: Definition of knowledge co-construction  

KNOWLEDGE CO-CONSTRUCTION  Main contributors 

Definition 

ΨYƴƻǿƭŜŘƎŜ ŎƻƴǎǘǊǳŎǘƛƻƴΩ ƛǎ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ ƪƴƻǿƭŜŘƎŜΣ 
information exchange, and knowledge transfer that takes 
place within a context of interaction between human 
beings. When purposefully designing for interaction, the 
educational environment needs to be structured in such a 
way as to optimally support knowledge and information 
exchange. 

Rationale 

The online learning activities and experiences are designed 
in a way that promotes knowledge construction and 
transference across various authentic scenarios ranging in 
complexity. 

 

Jonassen (1999) 

Ally (2007)  

Ertl (2010) 

Cope and Kalantzis (2013) 

Kolb (2014) 
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Following is a diagram illustrating the preliminary framework for social networking and co-

construction of knowledge that was derived to guide the research process (Figure 2.5: 

Preliminary framework for the study). 

 

 

 

 

 

Figure 2.5: Preliminary framework for the study 

Preliminary framework for co-construction of 

knowledge  
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2.17 Summary 

This chapter reviewed how the educational landscape is changing to accommodate the way 

that people are interacting with technology, and usability factors need to include human 

beings within a specific context. There is a substantial body of knowledge concerning 

eLearning as an effective way to increase flexibility and access to tertiary education, and a 

growing body of knowledge for eLearning to be formalised for the Australian higher 

education sector.  Learning theories relating to understanding the complex mechanism of 

learning contributed to instructional eLearning programs, such as the social learning 

approach and the design of social interaction. Important for this study, social constructivism 

declares that knowledge is acquired through collaboration with meaning negotiated from 

multiple perspectives.   

Human-centred or user-centred design approaches, such as scenario-based design, 

participatory design and global/intercultural design, can complement the instructional 

design processes to encourage critical thinking, creativity and innovation. The challenge of 

eLearning environments is to create opportunities for interaction, such as learner-to-learner 

and learner-to-instructor exchanges, in such a way that deep learning processes may take 

place. Consequently, it is the aim of this study to find solutions in terms of learning design 

elements for social networking and the co-construction of knowledge within the eLearning 

arena.  
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Educational processes such as knowledge sharing, meta-cognitive load and knowledge 

construction are integral to constructivist instructional design. As this is a new field for 

instructional design that is less than 20 years old, there are minimal empirical studies for 

instructional designers and course developers to find a shared meaning and framework for 

the inclusion of these processes within complex and multi-layered eLearning modalities 

where more than one online collaboration tool is implemented.  
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CHAPTER 3 METHODOLOGY  

3.1  Introduction  

The methodology chapter details and justifies the research approach, methodology, data 

collection and analysis that were selected to conduct the study as considered fitting within 

the field of eLearning and instructional design. With the aim of exploring the learning design 

elements optimisation of social networking and the collaborative construction of 

knowledge, this research study employed exploratory sequential research within a mixed 

methods research design. This design was chosen as it enables both narrative data 

collection and numerical analysis to explore the learning design elements related to the 

proposed eLearning framework. The limitations of the methodology are also mentioned as 

restrictions on the generalisation of this study. 
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3.2  Pragmatism as research paradigm 

In general, researchers in the social and behavioural sciences can be categorised into three 

groups (Teddlie & Tashakkori, 2009, p. 4), namely: 

¶ Quantitatively orientated scientists primarily work within the positivist or post-

positivist paradigm and are principally interested in numerical data and analysis.  

¶ Qualitative oriented social and behavioural scientists primarily work within the 

constructivist paradigm and are interested in narrative data analysis (Lichtman, 

2011).  

 

¶ Mixed method orientated scientists present an alternative to quantitative and 

qualitative traditions by selecting and advocating the use of whatever 

methodological tools are required to answer the research questions under study and 

work primarily in the pragmatist paradigm interested in both narrative and 

numerical data analyses.  

Mixed methods researchers select a design that best matches the research problem in order 

to make the study manageable and simple to implement and describe, and this aligns with 

pragmatism. Mixed methods research design involves not only collecting, analysing and 

interpreting both qualitative and quantitative data, but also integrating conclusions from 

both data sets into a cohesive whole (Leedy & Ormrod, 2013, p. 258; Teddlie & Tashakkori, 

2009).  A paradigm (e.g. positivist, constructivism, pragmatism) may be defined as a 

worldview, complete with the assumptions associated with that view (Mertens, 2003, p. 

139). Pragmatism views knowledge as both constructed and based on the reality of the 
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world one experiences and lives in.  Pragmatism as a ǊŜǎŜŀǊŎƘ ǇŀǊŀŘƛƎƳ ŦƻŎǳǎŜǎ ƻƴ ΨǿƘŀǘ 

ǿƻǊƪǎΩ ŀǎ ǘƘŜ ǘǊǳǘƘ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǊŜǎearch questions under investigation (Teddlie & 

Tashakkori, 2009, p. 8).  

This research aims to investigate online learning elements that can contribute towards a 

framework to optimise learning within the Australian eLearning higher education context. 

The effectiveness of learning design elements for social networking and co-construction of 

knowledge against the perceptions of eLearning practitioners in the field of Australian 

higher education also needs to be validated. In order to achieve this outcome, a range of 

both confirmatory and exploratory questions are used in alignment with the mixed method 

tradition (Teddlie & Tashakkori, 2009). 

3.3  Exploratory sequential research design 

The researcher selected an exploratory sequential interpretation of the data within a mixed 

methods research design (Cresswell & Plano-Clark, 2011, p. 69) for investigation of the 

learning design elements focused on social networking and co-construction of knowledge. 

This type of mixed method approach utilises narrative data collection and numerical data 

analysis as conducted by this study.  Mixed method research uses both deductive and 

inductive logic in a distinctive sequence described as the inductive-deductive research cycle 

or the chain of reasoning (Krathwohl, 2004). In sequential mixed designs, such as those 

employed by this study, the data collection techniques (e.g. the eDelphi expert panel and 

semi-structured interviews) of one strand emerge and are dependent on the next strand 

(e.g. the electronic survey) (Krathwohl, 2004). There are four basic mixed methods designs: 

the convergent parallel design, the explanatory sequential design, the exploratory 

sequential design and the embedded design (Cresswell & Plano-Clark, 2011). Exploratory 
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sequential research was chosen as an appropriate data collection, analysis and 

interpretation design to support the research process, as illustrated by Figure 3.1: 

Exploratory sequential design (Cresswell and Plano-Clark, 2011). 

 

 

 

Figure 3.1: Exploratory sequential design (Cresswell and Plano-Clark, 2011) 

The study started out by investigating the broad range of literature related to emerging 

trends within the field of eLearning and instructional design and strategies that support 

social networking and co-construction of knowledge.  

The literature was focused on the Australian higher education sector as that is the context 

of the study. Opinions and feedback from an eDelphi expert panel and subsequent semi-

structured interviews were employed to identify and explore critical learning design 

elements that support social networking and the co-construction of knowledge. This phase 

established the agreed upon definitions, rationale and review criteria for each of the 

learning design elements.   

An electronic survey was sent out to a larger group of respondents to validate and improve 

the practical applications of the learning design elements to online and blended learning 

(Figure 3.2). 
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Figure 3.2: Exploratory sequential design applied to this study 

The measuring scale for this study was the eDelphi expert panel discussion document 

(Appendix C), which was echoed by the survey instrument (Appendix H). The survey 

instrument in this instance was used to measure expert opinion, and the instrument 

therefore evolved over time. This posed certain reliability challenges, as the survey 

instrument by its very nature was changing and evolving with the research process, and 
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could not remain a static instrument to which the purist reliability standards could be 

applied.  

3.4  Selection of the target population 

The target population of the research study was experienced eLearning practitioners 

(instructional/educational designers, academic developers, online course coordinators, 

eLearning advisors) within the Australian higher education institutions that made use of 

eLearning, either on-campus or off-campus, as part of their learning design practice.  

eLearning within the context of this study implies that students may be attending classes on 

campus (on-campus), be studying part-time (off-campus) or be studying fully online. 

Learning activities and assessments could be delivered by means of face-to-face, blended or 

fully online methods. The universities that were contacted employed all three of these 

delivery methods and used their learning management systems to allow students to access 

resources and instructor messages.  

From a review of Australian higher education (Higher Education funding in Australia, 2015), 

the higher education sector in Australia is comprised of 37 public universities, two private 

universities and approximately 150 other providers of higher education. For the purpose of 

this research, one private university and 11 public universities were contacted. Sixty percent 

were also part of the Group of Eight, which is a coalition of leading Australian universities 

that are intensive in research and comprehensive in general and professional education 

(Bradley et al., 2008). The researcher started by identifying the teaching and learning 

support centres within the institutions, and located the people that worked in either 

instructional design or academic professional development within the capacity of eLearning 

practitioners.  
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A total of 12 (n = 12) Australian higher education universities were identified for the study, 

and 53 representatives from the various institutions were identified to participate in the 

study. This presented an average of 4-5 respondents per university selected by means of 

purposeful sampling.  

3.4.1 Purposeful sampling 

The researcher opted to purposefully select the target population based on subject matter 

expertise within the field of instructional design specialising in eLearning at Australian 

higher education institutions, even if this makes the sample less than fully representative. 

Purposeful sampling can be defined as a nonprobability sampling technique in which an 

experienced individual selects the sample based on his or her judgement about some 

appropriate characteristic required of the sample members (Zikmund, 2003, p. 385).  

The target population was selected, not for demographic representativeness, but instead for 

the perceived subject matter expertise that they could contribute to the topic (Hatcher & 

Colton, 2007).  The single most difficult problem with panel selection is deciding who is an 

expert (Rowe & Wright, 2011). Research bias may occur if the researcher relies on 

respondents who are available, or respondents whose reputations are known to the 

researcher. Respondents in general will also not be equally expert in all areas touched on by 

the questions (Murray, 1979). The researcher also relied on purposeful sampling by emailing 

invitations out to respondents not known to the researcher, in an attempt to reduce bias. 

Participation in the study occurred on a voluntary basis, and initial selection subsequent to 

identification of individuals based on knowledge and skills was done by email invitation. The 

plain language statement, together with the informed consent form, was sent to 

respondents prior to data collection. The research data will be retained for 5 years upon 
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completion of the project, after which time paper records and electronic data will be 

destroyed in a secure manner. Only the researcher and the project supervisors have access 

to the personal information and raw data that could identify respondents.  

All respondents met the following criteria: 

¶ Employed at an Australian university that offers graduate programs online; 

¶ Employed in the capacity of lecturer or instructional designer; 

¶ Obtained a tertiary qualification, at a minimum; 

¶ Engaged as a current instructional designer or academic teaching an online 

course and/or course coordinator of online graduate courses or programs; and 

¶ Involved with course design, development, and/or coordination of online 

graduate courses. 

Following is a more detailed explanation of the various steps within the research process.  

3.5  eDelphi expert panel 

The qualitative phase of the research, namely an eDelphi expert panel survey and semi-

structured interviews, was aimed at reviewing the critical learning design elements derived 

from social constructivism that would support social networking and co-construction of 

knowledge. The purpose of the eDelphi expert panel was to elicit perceptions held by 

experts who are knowledgeable in the eLearning specialised learning design area (Vazques-

Ramos, Leahy, & Hernandez, 2007). Panellists were typically selected, not for demographic 

representativeness, but for the perceived subject matter expertise that they can contribute 

to the topic (Hatcher & Colton, 2007). 
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Researchers (Chou, 2002) also suggest that the eDelphi expert panel must be selected from 

stakeholders who will be directly affected, experts with relevant knowledge and experience, 

and facilitators in the field under study. 

3.5.1 The eDelphi technique 

The Delphi technique was originally conceived by Linstone and Turoff (2011) as a ΨƳŜǘƘƻŘ 

ŦƻǊ ǎǘǊǳŎǘǳǊƛƴƎ ŀ ƎǊƻǳǇ ǇǊƻŎŜǎǎΩ (p. 1714) and not necessarily to gain consensus. However, 

with increasing usage and modifications of the approach, there are now many different 

forms in existence, such as the modified Delphi, the policy Delphi and the eDelphi technique 

(Nowack, Endrikat, & Guenther, 2011). It is important to point out that not all Delphi 

techniques aspire to achieve consensus, for instance, the policy Delphi aims to support 

decisions by structuring and discussing the diverse views of the preferred future. Shelton 

and Cregham (2015) identifies the following basic characteristics of the Delphi technique:  

¶ Use of pseudonyms that are not identified as being from specific members of the 

panel to allow for anonymity. 

¶ Controlled feedback to allow interaction with a large reduction in discord among 

panel members. Interaction consists of allowing interaction among group 

members in several stages, with the results of the previous stage summarised 

and group members asked to re-evaluate their answers as compared to the 

thinking of the group. 

The method is also advantageous when more individuals are needed than can effectively 

interact in a face-to-face exchange. It remains important that the heterogeneity of the 

respondents must be preserved to assure validity of the results, i.e., avoidance of 
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domination by quantity or by strength of personality (bandwagon effect) (Linstone & Turoff, 

1975; Zeedick, 2010).  Barriers to communication may include a reluctance to state 

unpopular views, to disagree with oneΩs associates, or to modify previously stated positions 

(Hatcher & Colton, 2007). As the Delphi provides confidentiality, many barriers to open 

communication can be addressed. The statistical summary prepared after each round is 

used to develop the next round of questions and is issued as feedback so that respondents 

may revise their views through awareness of the overall process (Vazques-Ramos et al., 

2007).  

3.5.2 eDelphi method applied to this study 

This study used the eDelphi method and an online survey application1 as a mode for 

collecting data and communicating with the individual panel members.  ¢ƘŜ [a{ ΨaƻƻŘƭŜΩ2 

implemented as platform was an open-source software package that is gaining popularity 

within higher education institutions in Australia. The researcher selected Moodle for the 

eDelphi focus-group discussion as it offers a flexible online environment that supports a 

constructivist paradigm, and can present both content and asynchronous discussion 

facilities to the users (Zeedick, 2010). 

An eDelphi focus-group discussion forum designed within a Moodle LMS was piloted to 

determine relevance and readability. The pilot study was included to provide valuable peer 

review feedback on the website, survey and discussion document. Linstone and Turoff 

                                                 
1 Surveymonkey©, http://www.surveymonkey.com 

2 Moodle is available in more than 60 languages, and is used by over 5,000 known organisations 

worldwide including universities, schools, companies and independent educators (Dougiamas & Taylor, 

2000). 

 

http://www.surveymonkey.com/
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όмфтрύ ŎƭŀƛƳ ǘƘŀǘ ŀ ǎƳŀƭƭ ƎǊƻǳǇ ƻŦ ƛƴŦƻǊƳŜŘ ǊŜǎǇƻƴŘŜƴǘǎ όƘŜǊŜΣ ǘƘŜ ǇŀƴŜƭΩǎ ŜȄǇŜǊƛŜƴŎŜŘ 

practitioners) is more desirable than a larger group of uninformed respondents (random 

survey takers) and thus more capable of confronting a problem and coming to consensus. As 

noted by Graham (2010), the Delphi study panellists should meet four overarching criteria: 

(1) knowledge and experience with the issues under study; (2) the capacity and willingness 

to contribute to the investigation; (3) sufficient time for the study; and (4) adequate 

communication skills.  

The respondents were contacted by email and asked to voluntarily participate in the study. 

Representatives from six institutions agreed to participate in the eDelphi forum, and five 

institutions took part in the semi-structured interviews.  A total of nine (n = 9) respondents 

agreed to participate in the pilot study (17% of sample population). The preliminary eDelphi 

pilot study was conducted during September to October 2010. The eDelphi focus-group 

study was conducted from May 2011 to October 2011. A total of seventeen (n = 17) 

instructional designers and academic professional development personnel (32% of total 

sample population) subsequently participated in the eDelphi focus-group. 

The researcher constructed a website to host the eDelphi discussion forum as informed by 

the literature review. This website was presented for peer-review and feedback. A pilot 

study served to prepare for an online focus-group discussion by the eDelphi expert panel. In 

related literature (Pollard & Pollard, 2005) the eDelphi research procedures typically consist 

of three or more discussion rounds to reach a general consensus. This process is typically 

conducted with paper and pencil. However, for the purpose of this study, email and online 

surveys were utilised. The steps of the eDelphi process were implemented as shown in 

Table 3.1. 
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Table 3.1: eDelphi process 

eDelphi process Description of research activity 

1. Round one: Opinion poll The first questionnaire was sent to the panel of 

experts asking for opinions involving experiences 

and a list of recommendations in terms of the 

proposed guideline document. 

2. Round two: Opinion poll and discussion On the second round, a copy of the collective list 

was sent to each expert and the experts were 

asked to rate or evaluate each item by some 

criterion. 

 

The focus group discussion was aimed at evaluating, rating and rewriting the proposed 

instructional learning design elements necessary to facilitate social networking in online 

environments, including delivery modes of face-to-face, blended and fully online.  Group 

discussion took place in an asynchronous3 web-based discussion forum. The results of the 

eDelphi-ǘŜŎƘƴƛǉǳŜ ŎƻǳƭŘ ōŜ ǎŜŜƴ ŀǎ ΨǘƘŜ ǇǊƻŘǳŎǘ ƻŦ ŀ ŎŀǊŜŦǳƭƭȅ ŘŜǎƛƎƴŜŘ ŀƴŘ ƳŀƴŀƎŜŘ 

interaction and not answers to a set of abstract questions that are obtained by following 

ǇǊŜǎŎǊƛōŜŘ ƳŜǘƘƻŘǎΩ (Pollard & Pollard, 2005, p. 148). Since the results of the eDelphi-

technique are produced by structured interaction, the final product can be said to constitute 

a reality construct for the group. 

                                                 
3 4ÈÅ ÔÅÒÍ ȬÁÓÙÎÃÈÒÏÎÏÕÓȭ ÍÅÁÎÓ ÔÈÁÔ ÏÎÌÉÎÅ ÃÏÍÍÕÎÉÃÁÔÉÏÎ ÄÏÅs not have to take place in a 

simultaneous time frame, and replies could be posted when convenient for the panel members (Schrire, 

2006).  
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3.6  Semi-structured interviews  

To corroborate the findings from the eDelphi technique, expert panel members were 

selected by purposeful sampling to participate in semi-structured interviews, conducted 

face-to-face, online (e.g. Skype) or telephonically depending on the geographic location and 

availability of the panel member. Interviews were aimed at collecting more in-depth 

qualitative data as well as to validate the findings from the eDelphi expert panel (Patton, 

2002).  Respondents took part on a voluntary basis. The plain language statement, together 

with the informed consent form, was sent via email to respondents prior to data collection. 

Ethical considerations of the research involved the use of standards tests administered 

appropriately to the normal adult population (over the age of 18).  

¢ƘŜ Řŀǘŀ ǿŀǎ ǊŜŎƻǊŘŜŘ ŀƴŘ ǎǘƻǊŜŘ ƻƴ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊΩǎ ƭŀǇǘƻǇ ƻƴƭȅΣ ƛƴ ŀ ƳŀƴƴŜǊ όōȅ waL¢ 

University Ethical Research Code 1000073, 27 October 2009) such that for publication 

purposes the respondents were not identified (Appendix E). 

Practitioners were viewed as instructional designers, educators or information technology 

specialists who were working within the field of the delivery of web-based education and 

concerned with related issues of HCI. The eLearning practitioners were asked to comment 

on the perceived usability of a set of learning design guidelines for eLearning that promote 

the use of emerging technologies for social networking and co-construction of knowledge 

(Appendix C). 
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3.6.1 Conducting the semi-structured interviews 

As responses to emails proved to be problematic, the researcher phoned potential 

interviewees and explained the research study. Verbal communication via phone 

conversation allowed the development of rapport with respondents, which influenced 

participation decisions positively. In some instances, the researcher was referred on to 

another person within the organisation, who would be a suitable respondent, after she 

explained the research study on the phone.  

Although purposeful sampling was the preferred method, this occurrence sometimes 

mimicked the snowball method of sampling (Zikmund, 2003), where respondents were 

referred and then contacted, rather than selected. The locations of the universities were 

spread across different states within Australia, namely Victoria (4 universities), New South 

Wales (1 university), South Australia (1 university) and Western Australia (1 university). As 

the researcher is located in Victoria, local interviews were conducted face-to-face and on 

location at the universities.  

The New South Wales and South Australia interviews were conducted as telephone 

interviews, and the Western Australia interview was conducted via Skype. Skype is a free 

software application that supports video-conferencing which proved to be a very valuable 

method. Unlike a telephone interview, Skype allowed observation of facial expressions and 

gestures which added value to the interpretation of data activity (Richards, 2002).  Semi-

structured interviews may be viewed as restricting the flow of the conversation (Hrastinski 

& Aghaee, 2012). In this research, it was found that the questions helped to keep the 

conversation on track. The interview questions (Appendix G), consisting of an 11-item 

question guide, were designed to examine the answers to research questions by exploring 
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ƛƴǘŜǊǾƛŜǿŜŜǎΩ ǇǊƻŦŜǎǎƛƻƴŀƭ ŜȄǇŜǊƛŜƴŎŜǎ ƛƴ ŘŜǎƛƎƴƛƴƎ ŦƻǊ ƛƴǘŜǊŀŎǘƛƻƴ ŀƴŘ ǘƘŜƛǊ perception of 

the identified categories.  

Probing questions were prepared to identify additional exemplars, personal experiences, 

challenges and perceived obstacles. The interviewees were guided to talk about their 

learning experiences in the online course they were designing or developing. The researcher 

has a background in instructional design and eLearning; she often felt the need to constrain 

herself during the interview and not lean over to the role of consultant or respondent in the 

conversation, but rather remain focused on the respondentΩǎ ŜȄǇŜǊƛŜƴŎŜ or else the data 

collection would be biased.  

3.6.2 The interview process 

The researcher allowed for open-ended discussion at the end of the interview (question 11) 

and that served to include any further comments or issues that the respondent would like to 

raise. However, this question was only employed during two of the interviews, as by that 

time the discussion was mostly concluded.  

The interview process was an active one, meaning that the researcher and interviewee 

created the data together (Holstein & Gubrium, 1995). This meant that she could draw upon 

her own experience in this area, however keeping the discussions within the limits of the 

focus of the interview (Seidman, 2006). The researcher found it important to also step back 

and listen with an open mind to the respondents, as this is a way to be open to the 

generation of new knowledge.  The interviewees were guided to talk about their learning 

experiences in the online course they were designing or developing. The researcher 

identified broad categories during the first round of coding, and refined each category with 

further emerging themes upon the second iteration. All interview transcript analysis was 
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consistent with the constant comparative method (Lincoln & Gulba, 1985; Strauss & Corbin, 

1998).  

The constant comparative method is an inductive data analysis, which uses the specific raw 

data of transcripts to generate abstract categories. The interviewees were very generous 

with sharing their time, knowledge and expertise during the interviews.  

3.7  Electronic survey 

In order to validate the findings, the researcher conducted an electronic survey with 

lecturers and tutors engaged with eLearning. An electronic survey is a survey in which a 

computer plays a major role in both the delivery and the collection of survey data (Jansen, 

Corley, & Jansen, 2007, p. 2). The three most common reasons for choosing an electronic 

survey (online survey) over traditional paper-and-pencil approaches are: (1) decreased 

costs, (2) faster response times, and (3) increased response rates. This survey research 

utilised electronic questionnaires to collect quantitative data from the sample population. 

Survey research allowed the researcher to summarise the findings of characteristics with 

different groups in order to evaluate respondentsΩ ōŜƭƛŜŦǎ ŀƴŘ ŀǘǘƛǘǳŘŜǎ ǊŜƭŀǘŜŘ to the 

research question (Fraenkel, Wallen, & Hyun, 2012). 

Quantitative data examination utilises deductive reasoning to examine theories, employs 

standardised measurements and analyses numerical data (Fraenkel et al., 2012). 

Quantitative research methodology served to assist the researcher in ascertaining the 

solutions to research questions for evaluation of instructional guidelines for an eLearning 

framework that supports constructivist instructional design. 
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3.7.1 Constructing the eSurvey 

An online survey was constructed using RMIT Qualtrics following the findings of the 

qualitative data analysis. This survey was distributed to academic practitioners in the field of 

eLearning and within the context of Australian higher education, following the same 

characteristics as the purposeful selection of sampling methods. The survey research 

utilised electronic questionnaires to collect quantitative data from the sample population. 

Survey research allowed the researcher to summarise the findings of characteristics with 

different groups in order to evaluate respondentsΩ ōŜƭƛŜŦǎ ŀƴŘ ŀǘǘƛǘǳŘŜǎ ǊŜƭŀǘŜŘ to the 

research question, namely to interrogate learning design elements for eLearning that 

promote the use of emerging technologies for social networking and co-construction of 

knowledge (Fraenkel et al., 2012). This survey contained 21 items, which were divided to 

test a number of variables for each item. The independent variables in this study were: (i) 

gender; (ii) age; (iii) employment position; (iv) highest level of education achieved; (v) 

geographic location; and (vi) years of experience in online higher education. The dependent 

variables were: (i) online facilitation tasks; (ii) student engagement; (iii) student 

collaboration; and (iv) organisational support (Appendices H and I). 

3.7.2 Designing the instrument 

The qualitative data served to produce descriptions and criteria for the use of the learning 

design elements. However, how each of these learning design elements is used within the 

realm of online/blended higher education is vague. The survey questions were identified in 

accordance with the description and criteria of the learning design elements, as summarised 

by Appendix I. The examples contained in the survey questions were drawn from data 

collected by the semi-structured interviews as documented in Chapter 5. 



 

89 

3.8 Limitations of the methodology 

3.8.1 Representation 

As the study was focused on Australian higher education, it was contextualised, and further 

research would be required to confirm transferability to other sectors of education such as 

primary and secondary education. The locations of the universities were spread across 

different states within Australia, namely Victoria (4 universities), New South Wales (1 

university), South Australia (1 university) and Western Australia (1 university). The results 

and findings of this study cannot be generalised or seen as representative of all Australian 

educational institutions as Australia is comprised of 37 public universities, two private 

universities and approximately 150 other providers of higher education. 

3.8.2 Judgement  

Researchers Bolger, Stranieri, Wright and Yearwood (2011 [a]) found that confidence alone 

will not be a strong indicator of panellist expertise in a certain area. Rather the degree of 

opinion change was relative to the degree of support received by other panellists. The 

eDelphi expert panel was conducted fully online, which may have hindered the degree of 

support received by the panellists. 

3.8.3 Reliability and validity 

This study made use of exploratory sequential research design, and the analysis and findings 

of the study were mainly exploratory and qualitative by nature. Regardless of what research 

design is adopted, attention to rigour throughout the process is a vital aspect of research. 

Structured feedback that was statistically summarised within iterative rounds of the eDelphi 

panel enabled the collection of data to analyse that was dependable and confirmed 

(Murray, 1979).  
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The use of random purposeful sampling further increased the credibility of the study. 

Validity of this research study is ensured through the heterogeneity of the panel members 

selected (Linstone & Turoff, 1975). While respondents were familiar with instructional 

design in graduate-level online education, the interviewees had differing points of view and 

perspectives, which contributed to the consensus-building process (Zeedick, 2010). 

The electronic survey instrument by its very nature was changing and evolving with the 

research process, and could not remain a static instrument to which the purist reliability 

standards could be applied.  
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3.9  Summary 

Mixed methodologists present an alternative to quantitative and qualitative traditions by 

selecting and advocating the use of whatever methodological tools are required to answer 

the research questions under study, and usually operate within the pragmatist paradigm.  

Exploratory sequential research design was chosen as it supports the way the investigation 

of the central research question was conducted, namely employing narrative data collection 

and numerical data analysis. The data collection methods were aimed at gauging the 

effectiveness of the learning design elements to support social networking and co-

construction of knowledge in order to create a framework for optimised eLearning within 

the Australian eLearning higher education context. 

Expert panel members from Australian higher education institutions were purposefully 

selected and specifically invited. Semi-structured interviews were aimed at collecting more 

in-depth qualitative data as well as validating the findings from the eDelphi expert panel. An 

electronic survey research utilised online questionnaires to collect quantitative data from a 

broader selection of the target population to validate the results. Analysis and findings of 

the study are discussed in Chapters 4, 5 and 6. 
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CHAPTER 4 IDENTIFY LEARNING DESIGN ELEMENTS FOR 

SOCIAL NETWORKING AND CO-CONSTRUCTION OF 

KNOWLEDGE 

4.1  Introduction  

Chapter 4 provides the analysis and findings of the first phase of the research process, 

namely the eDelphi expert panel. The purpose of the eDelphi panel was to evaluate a draft 

guide of learning design elements that would guide development of a framework to 

contribute towards the use of emergent technologies.  

The profile of the respondents includes instructional/educational designers, academic 

developers, online course coordinators, eLearning advisors and a quality manager for 

distance learning. The majority of the respondents held 8-15 years of experience within 

eLearning in a higher education setting within Victoria, Australia. This chapter discusses the 

sampling, results and findings from the eDelphi expert panel survey as related to the 

learning design elements required for online student networking and knowledge 

construction.  
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4.2  Demographics of the eDelphi expert panel  

The eDelphi expert panel discussion took place in a pre-constructed web-mediated 

environment, as next described. Figure 4.1: eDelphi focus-group discussion illustrates the 

interface of the Moodle website that was designed for the eDelphi focus-group discussion. 

 

 

 

 

 

 

Figure 4.1: eDelphi focus-group discussion 

A total of 53 (n = 53) instructional designers and academics that adhere to the selection 

criteria were contacted by means of email. Seventeen (17) respondents agreed to the study, 

resulting in a response rate of 32%.    

There were only a few more female (ten females, 58%) than male (seven males, 41.1%) 

panel members who agreed to participate in the research study. A total of eleven panel 

members held MasterΩs degrees in a relevant field of education or educational design, and 

three panel members had PhD qualifications. Two panel members held honours degrees, 

and the remaining one respondent was currently completing a PhD qualification.   
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Six panel members (35.3%) had 3-т ȅŜŀǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ƻƴƭƛƴŜ ƘƛƎƘŜǊ ŜŘǳŎŀǘƛƻƴΣ ŀƴŘ ŦƛǾŜ 

panel members (29.4%) held 8-15 yearsΩ experience. Two panel members were employed 

for 16 or more years (11.7%). The remaining four panel members were in their roles for 2-4 

years (23.5%). Table 4.1 summarises the demographic distribution of the respondents. 

Table 4.1: Demographic details of the respondents 

Ref. 
no. 

Pseudonym Position within organisation Gender 
Age 
group 

Years in 
current 
role  

State in 
Australia 

1.  Sally 
Senior lecturer in academic 
development 

Female 50-54 2-4 
New South 
Wales 

2.  Frank Instructional designer Male 40-44 8-15 
New South 
Wales 

3.  Jill 
Online learning course 
coordinator 

Female 30-34 3-7 
New South 
Wales 

4.  Mary Academic professional developer Female 35-39 2-4 
South 
Australia 

5.  John Instructional designer Male 50-54 16+ 
South 
Australia 

6.  Sarah 
Academic manager for online 
programs 

Female 45-49 3-7 Victoria 

7.  Kate Instructional designer Female 35-39 3-7 Victoria 

8.  Joan Instructional designer Female 40-44 8-15 Victoria 

9.  Michael Senior lecturer in adult education Male 55-59 16+ Victoria 

10.  Freda 
Associate lecturer in academic 
development 

Female 45-49 8-15 Victoria 

11.  Allan Instructional designer Male 50-54 8-15 Victoria 

12.  Wesley Educational designer Male 30-34 2-4 Victoria 

13.  Maria Instructional designer Female 30-34 3-7 Victoria 

14.  Brett 
Quality manager for distance 
learning 

Male 45-49 3-7 Victoria 

15.  David 
Academic (online learning 
program) 

Male 40-44 3-7 Victoria 

16.  Anna eLearning advisor Female 25-29 2-4 
Western 
Australia 

17.  Patricia 
Online learning course 
coordinator 

Female 35-39 8-15 
Western 
Australia 
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It may be concluded that the majority of panel members were well-qualified practitioners 

with experience in online higher education and thereby could contribute a professional and 

expert opinion. 

4.3.  Results and findings 

Each of the learning design elements was allocated review criteria that described how this 

element presented within an online learning environment. The review criteria served to 

further define and describe how the learning design element could be used to support 

student collaborative activities and social networking (Appendix C). 

4.3.1  Findings related to social learning presence 

A high percentage of panel members (64.7%) rated the review criteria for social learning 

presence as critical, and a further 11.8% rated it essential that the online learning activities 

promote meaningful instructor-student and student-student interactions that allow 

students to engage in a learning community, as shown in Figure 4.2. 

 

Figure 4.2: Panel membersΩ ratings for social learning presence, review criteria 1.1 
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Online study is often a convenient way for people from a variety of backgrounds (e.g. 

mature age, working, postgraduates) to study as it offers opportunities to study at times, 

spaces and places that suit them (Barnes, 2012). Joan (instructional designer, 8) and Wesley 

(educational designer, 12) agreed that to develop a learning community requires that 

learners are there for a common purpose, e.g. undertaking a particular course. However, 

the demographics of online learners indicate that they are an increasingly diverse range of 

people effectively from anywhere in the world (Rennie & Morrison, 2013). 

The creation of knowledge, information exchange and knowledge transfer take place within 

a context of interaction between human beings (Clark & Mayer, 2008). When purposefully 

designing for interaction, the educational environment needs to be structured in such a way 

as to optimally support a common purpose despite diversity (Allen, 2003; Ally, 2007; Merrill 

et al., 2008). More than half of the panel members (70.6%) were of the opinion that the 

web-based course design should allow opportunities for students to interact socially with 

each other in the online environment, as shown in Figure 4.3. 

 

Figure 4.3: Panel membersΩ ratings for social learning presence, review criteria 1.2 
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Frank (instructional designer, 2) observed that a lack of sense of trust in the environment, 

whether technological or interpersonal, may adversely affect group dynamics, and that 

reasons need to be created for students to socialise: 

ΨA lack of meaningful reasons to interact can exist within the course (especially 

socially e.g. focus on getting qualification, not Ψmaking new friendsΩ).Ω 

Wesley (educational designer, 12) cautioned that it needs to also be considered that many 

students are time poor and have existing social networks, and that design should 

acknowledge and incorporate rather than ignore this. Wesley (educational designer, 12) 

stated that learners can support each other in their learning through curricula activities, e.g. 

contributions to a wiki. 

Just less than half of the panel members (47.1%) felt it critical that the online learning 

activities provide opportunities for students to reflect socially and affectively on their 

learning progress, as illustrated by Figure 4.4. 

 

Figure 4.4: Panel membersΩ ratings for social learning presence, review criteria 1.3 
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Mary (academic professional developer, 4) remarked that a very diverse student cohort, 

especially if no effort is made to find similarities, and the differences in time and time zones 

may all affect social learning presence. Student cohorts sometimes do not want to interact 

online, especially with distance subjects, unless it is part of a summative assessment.  

Within the learning design there may also be a lack of opportunity to feel part of the 

learning group and environment (Cheung & Vogel, 2013). Mary (academic professional 

developer, 4) also remarked that heavy content with little opportunity to interact with 

others will further adversely affect social learning presence. Michael (senior lecturer in adult 

education, 9) cautioned that social learning was not necessarily seen as part of the academic 

context, stating: 

ΨMy personal observations are that students like to keep their social and learning 

ŎƻƴǘŜȄǘǎ ǎŜǇŀǊŀǘŜΦΩ  

Jill (online learning course coordinator, 3) agreed that it was critical that educational design 

promoted meaningful interactions between facilitators and students, and allowed people to 

interact socially if they wish. Caution was raised that merely creating opportunities for 

socialisation does not mean that students will develop online social relationships. As online 

social presence cannot be assumed or left to chance, the researcher concluded that it is 

deemed as necessary to include the criteria, namely that the online learning activities 

provide opportunities for students to reflect socially and affectively on their learning 

progress. This can provide further opportunities for learners and educators to recognise the 

importance of social learning presence. 
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4.3.2  Findings related to social learning interaction 

Social learning interaction refers to how the online learning interaction supports and 

contributes to the creation of a social learning system. Most panel members (70.6%) 

indicated it as useful to provide students with online opportunities for mutual engagement 

in a coordinated effort to solve problems together (online collaboration). However, panel 

members did not agree that this was a critical review criterion for socio-cognitive 

interaction (17.6%), as set out in Figure 4.5. 

 

 

Figure 4.5: Panel membersΩ ratings for social learning interaction, review criteria 2.1 

Students are encouraged to assume responsibility for their own learning, effective 

collaboration and meaningful engagement as well as constructive solutions to real-life 

problems. Social constructivism perspectives on knowledge creation state that all 

knowledge is created socially (i.e. within groups) within a context (Francisco, 2013).  
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Kate (instructional designer, 7) and Anna (eLearning advisor, 16) were of the opinion that 

giving students opportunities to co-construct their learning, extend their understandings of 

concepts and develop meta-cognition skills within their domains is essential (Waycott, Gray, 

et al., 2010). However, it is also essential that students are given opportunities to internalise 

their learning in order to be able to share or articulate it back and thus further refine as 

more learning occurs (Waycott et al., 2013). 

CƛƴŘƛƴƎǎ ŦǊƻƳ ŀ ǎǘǳŘȅ ƛƴǾŜǎǘƛƎŀǘƛƴƎ ǎǘǳŘŜƴǘǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ ǿƛǘƘƛƴ Ŝ[ŜŀǊƴƛƴƎ ŎƻǳǊǎŜǎ (Strong et 

al., 2012) indicate that the environment was based on six constructs: 1) instructor support; 

2) student interaction and collaboration, 3) student autonomy; 4) authentic learning; and 5) 

personal relevance and active learning. Instructor supporǘ όɾ = 4.28, SD = .63), student 

ƛƴǘŜǊŀŎǘƛƻƴ ŀƴŘ ŎƻƭƭŀōƻǊŀǘƛƻƴ όɾ = 4.16, SD = Φтфύ ŀƴŘ ǎǘǳŘŜƴǘ ŀǳǘƻƴƻƳȅ όɾ = 2.92, SD = 

.53) received the highest scores for eLearning environment. These aspects of human 

behaviour influence the design of an online learning system that can respond to the 

emotional and social aspects of user behaviour. 

Students continue to rely on materials provided by lecturers, and only a few students gained 

a sense of themselves as emergent authors (Thompson, Morton, & Storch, 2013). John 

(instructional designer, 5) commented that within the learning environment it needs to be 

made clear that individual opinions are valuŜŘ ŀƴŘ ŎƻƴǘǊƛōǳǘŜ ǘƻ ƻǘƘŜǊ ǎǘǳŘŜƴǘǎΩ 

understanding of the content. A learning environment needs to encourage interaction 

amongst students so that learning experiences are embedded throughout the design of the 

subject (Barnes, 2012). Therefore, students should be encouraged to assume responsibility 

for their own learning, effective collaboration and meaningful engagement, as well as 

creating constructive solutions to real-life problems (Almala, 2006).  



 

101 

Bradley (2010) cautions that the presence of communication technology tools alone does 

not assure collaboration and construction of new knowledge, and it needs to be 

purposefully designed within the learner pathways.  

Secondly, important for eLearning, social constructivism declares that knowledge is acquired 

through collaboration with meaning negotiated from multiple perspectives (Almala, 2006) 

and therefore included to support social networking. However, just over half of the panel 

members (52.9%) viewed it as essential and 41.1% saw it as critical for students to be able 

to share their individual perspectives on learning problems within the online group 

discussion. Findings correlated with the pilot study, namely that it seems that panel 

members rate individual student contribution as more critical than collaborative activities, 

as shown by Figure 4.6.  

This finding may correlate with one of the misconceptions about authentic learning, namely 

that students cannot perform complex and authentic tasks until they have been taught the 

sub-skills to complete them (Herrington et al., 2010). It may also be that it is difficult to 

assess individual student performance and contributions based on a collaborative task 

(Hrastinski & Aghaee, 2012). 



 

102 

 

Figure 4.6: Panel membersΩ ratings for socio-cognitive interaction, review criteria 2.2 

David (academic, online learning programs, 15) commented that BloomΩs taxonomy of 

knowledge, comprehension, application, analysis, synthesis and evaluation, as revisited by 

Anderson and Krathwohl (2001), is an excellent framework for designing learning activities 

and assessments to be delivered as part of the online learning process. Therefore, giving 

students opportunities to individually develop these specific levels was essential. 

Suggestions for online collaboration provided by Maria (instructional designer, 13) can be 

summarised as follows:  

¶ Provide meaningful activities, with or without the need to collaborate; 

¶ Set guides, examples for cognition, e.g. reflection template; 

¶ Provide support for learners with differing abilities to participate/contribute;  

¶ Set clarity of expectations and shared goals; 

¶ Provide context for why students are part of this group, and set some clear criteria 

or social interaction ΨrulesΩ. 
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Sally (senior lecturer in academic development, 1) observed that a mix of individual and 

group assessment tasks allows for socio-cognitive development. Reflective tasks (e.g. blogs) 

and group tasks (e.g. wikis) could be used to cater for this development (Waycott, Gray, et 

al., 2010). Freda (associate lecturer in academic development, 10) also provided feedback 

that the terƳ ŦƻǊ ǘƘŜ ƭŜŀǊƴƛƴƎ ŘŜǎƛƎƴ ŜƭŜƳŜƴǘ ΨǎƻŎƛŀƭ ƭŜŀǊƴƛƴƎ ƛƴǘŜǊŀŎǘƛƻƴΩ should replace the 

ǘŜǊƳ ΨǎƻŎƛƻ-cognitive interactionΩ, which was implemented during the second iteration of 

this process. 

4.3.3 Findings related to knowledge-sharing space 

Knowledge-sharing space refers to how the online learning design is maximised to allow for 

sharing and distribution of knowledge in a safe space. Knowledge-sharing space is viewed as 

a mostly useful, essential and critical activity. It appeared that panel members rated higher 

the individual contribution of students (70.6% critical) as opposed to the collaborative 

activities of interacting, building relationships and a sense of belonging (58.9% critical), as 

illustrated by Figure 4.7.  

 

Figure 4.7: Panel membersΩ ratings for knowledge-sharing space, review criteria 3.1 


















































































































































































































































































































































